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ABSTRACT

This research examines the influence of environmental performance on organizational resilience during an exogenous shock.
Drawing on the natural resource-based view, a sample of 3920 firms from 11 sectors and 19 countries is analyzed. This study
employs OLS regressions and Cox proportional hazard models to test the effect of environmental performance on the severity of

loss and time to recovery following an exogenous shock. The findings reveal that higher levels of environmental performance

mitigate the severity of loss but prolong the time to recovery. These results provide important insights into how environmental

performance shapes organizational resilience during exogenous shocks and highlight the need for further research to better un-
derstand the temporal dimension of its effects, specifically when and how environmental performance translates into resilience

benefits.

1 | Introduction

Recent exogenous shocks, such as the COVID-19 pandemic and
the Russia-Ukraine war, pose a persistent threat to firms, prompt-
ing increased attention in management literature to the factors
that enhance organizational resilience (e.g., Hillmann 2021;
Hillmann and Guenther 2021; Su and Junge 2023). This has
led to a significant increase in the number of publications and
calls for papers in high-impact journals on this topic (e.g., Borah
et al. 2023; Ciasullo et al. 2024; Duchek 2020).

Previous studies have identified a variety of factors influenc-
ing organizational resilience, including resource availability
(Pal et al. 2014), slack resources (Mithani et al. 2021), positive
relationships (Gittell et al. 2006), and social and environmen-
tal practices (DesJardine et al. 2019). Organizational resilience
has been examined from various theoretical perspectives, such
as the resource-based view (RBV; Barney 1991), dynamic ca-
pabilities view (Teece et al. 1997), and organizational learning
(Huber 1991). However, there remains limited understanding
about the factors that enhance organizational resilience, and

empirical studies on this subject are still scarce (Hillmann and
Guenther 2021)

An important perspective that has received limited attention in
scientific literature is the environmental perspective on orga-
nizational resilience. This perspective is particularly relevant,
as higher levels of environmental performance can be associ-
ated with enhanced resource efficiency, reduced costs, and de-
creased reliance on external resources (Hart 1995), which, in
turn, can strengthen organizational resilience (Kennedy and
Linnenluecke 2022). Additionally, the growing awareness of
environmental concerns among stakeholders is increasing the
pressure on firms to adopt environmentally friendly practices
(Horisch and Schaltegger 2019).

Therefore, the purpose of this paper is to examine the role
of environmental performance in enhancing organizational
resilience during an exogenous shock, by addressing the fol-
lowing research question: Do higher levels of environmental
performance increase organizational resilience during an exog-
enous shock? To address this research question, this research

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.

© 2026 The Author(s). Business Strategy and the Environment published by ERP Environment and John Wiley & Sons Ltd.

Business Strategy and the Environment, 2026; 0:1-17
https://doi.org/10.1002/bse.70600


https://doi.org/10.1002/bse.70600
https://doi.org/10.1002/bse.70600
https://orcid.org/0009-0004-7902-9419
mailto:
mailto:tim.schroll@leuphana.de
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fbse.70600&domain=pdf&date_stamp=2026-02-05

draws on the natural resource-based view (NRBV), which
argues that a firm's competitive advantage is significantly
shaped by its relationship with the natural environment
(Hart 1995).

This analysis is based on a quantitative approach, drawing on a
sample of 3920 firms from 11 sectors and 19 countries. Following
the methodology by DesJardine et al. (2019), organizational re-
silience is assessed through two dimensions: the severity of loss
of stock prices and their time to recovery.

Whereas prior research has predominantly examined the re-
lationship between environmental performance and financial
performance, the present study shifts the focus to the influence
of environmental performance on organizational resilience.
Moreover, whereas most existing studies investigate the broader
concept of sustainability and its association with organizational
resilience (e.g., DesJardine et al. 2019; Ortiz-de-Mandojana and
Bansal 2016; Sajko et al. 2021), this research specifically empha-
sizes the role of environmental performance as well as its subdi-
mensions, such as resource use, emissions, and environmental
innovation.

The findings indicate that higher levels of environmental per-
formance mitigate the severity of loss but prolong the time to
recovery. These results offer valuable insights into how envi-
ronmental performance influences organizational resilience
during exogenous shocks and emphasize the need for further
research to clarify the temporal dimension of this relation-
ship, particularly regarding when and how environmental
performance translates into resilience benefits. Additionally,
this study makes an important theoretical contribution by
highlighting the need to specify the NRBV regarding explor-
ing more deeply the temporal mechanisms through which en-
vironmental performance exerts its effects, as the longer time
to recovery suggests that its benefits may materialize only
over an extended period.

2 | Theoretical Background and Hypotheses
Development

2.1 | The Natural Resource-Based View

The NRBV (Hart 1995) is an extension of the RBV of the firm
(Barney 1991), incorporating the previously missing consider-
ation of the natural environment and its role in achieving sus-
tained competitive advantage. According to the theory, firms
can achieve sustained competitive advantage by improving
their environmental performance through three interconnected
strategies: pollution prevention, product stewardship, and sus-
tainable development (Hart 1995). These strategies can help to
reduce emissions, effluents, and waste (pollution prevention),
minimizing the environmental impacts products cause (prod-
uct stewardship) and reconcile the conflict between business
growth and environmental burden (sustainable development).
Pollution prevention can enhance a firm's efficiency and produc-
tivity, leading to reduced costs, which in turn may improve cash
flow and profitability. By following a product stewardship strat-
egy, firms can strengthen stakeholder relationships, thereby en-
hancing reputation and legitimacy. The sustainable development

strategy adopts a long-term perspective, involving investments
that aim to enhance the future position (Hart 1995; Hart and
Dowell 2011). To derive sustained competitive advantage from
these strategies, firm resources must be valuable, rare, imper-
fectly imitable, and nonsubstitutable (Barney 1991; Hart 1995).
In recent years, numerous studies have examined the relation-
ship between environmental and financial performance from
a NRBV perspective. Most of these studies have found a posi-
tive relationship, which supports the assumptions of the NRBV
(e.g., Boakye et al. 2020; Brahmana and Kontesa 2021; Danso
et al. 2019).

2.2 | Environmental Performance
and Organizational Resilience

The term “environmental performance” can be defined as “a
firm's effectiveness in meeting and exceeding society's expec-
tations with respect to concerns for the natural environment”
(Judge and Douglas 1998, 245). Environmental performance has
been measured in various ways, such as carbon emissions (Aslam
et al. 2021), waste generated (Iwata and Okada 2011), water use
(Hoang et al. 2020), and environmental scores (Cao et al. 2019).
Many recent studies have focused on the relationship between
environmental and financial performance, with most finding
a positive relationship (e.g., Elmghaamez and Olarewaju 2022;
Hanjani and Kusumadewi 2023; Le and Nguyen-Phung 2024).
However, traditional approaches such as the shareholder value
concept assume the opposite effect, arguing that investments
in sustainability increase costs and should only be made if they
enhance shareholder value (Friedman 1970; Hassel et al. 2005;
Sundaram and Inkpen 2004).

Organizational resilience refers to “the firm's ability to sense
and correct maladaptive tendencies and cope positively with
unexpected situations” (Ortiz-de-Mandojana and Bansal 2016,
1615). Although research interest in this field has grown sig-
nificantly in recent years, relatively little is known about the
factors that enhance organizational resilience. Furthermore,
organizational resilience cannot be measured directly, which
may explain the limited number of empirical studies in this
area (Duchek 2020). DesJardine et al. (2019) suggest that or-
ganizations can be characterized as resilient if they are able to
mitigate the severity of loss (stability dimension) and reduce
the time to recovery (flexibility dimension) following an envi-
ronmental disturbance. In this context, previous studies have
found that sustainable business practices can have a positive
impact on organizational resilience (DesJardine et al. 2019;
Ortiz-de-Mandojana and Bansal 2016; Sajko et al. 2021). In
the recent past, exogenous shocks, such as the COVID-19 pan-
demic and the Russia-Ukraine war, have posed significant
challenges to the resilience of many firms. These shocks had
significant negative effects on the global economy, causing
disruptions in supply chains, reductions in revenue, and cash-
flow problems (Ciravegna et al. 2023). To survive such a shock,
firms need substantial financial resources (Hitt et al. 2021).
Therefore, the assumption of the NRBV that improved envi-
ronmental performance can increase cash-flow and profitabil-
ity (Boakye et al. 2020; Hart 1995) might play a vital role in
enhancing organizational resilience. Furthermore, the strate-
gies proposed by the NRBV encompass many aspects that are
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likely to contribute to organizational resilience. For example,
previous analyses underscore not only the importance of rep-
utation and legitimacy as a crucial asset for firms (e.g., Gangi
et al. 2020; Reihlen et al. 2022; Roberts and Dowling 2002)
but also that firms use their environmental management
to improve reputation and legitimacy (Schaltegger and
Horisch 2017). Thus, when an exogenous shock occurs, en-
hanced reputation and legitimacy of firms with better envi-
ronmental performance could help mitigate the severity of
loss (stability dimension of organizational resilience). In ad-
dition, increased efficiency and productivity through higher
environmental performance might enable firms to recover
from an exogenous shock more quickly (flexibility dimension
of organizational resilience). This stems from the argument
that increased efficiency and productivity can lead to mate-
rial and cost savings (Ortiz-de-Mandojana and Bansal 2016;
Sajko et al. 2021). Furthermore, the increasing number of in-
vestors factoring in environmental considerations intensifies
the pressure to improve environmental performance (Garel
and Petit-Romec 2021). In summary, there is ground to be-
lieve that higher levels of environmental performance can
positively impact both dimensions of organizational resilience
(severity of loss and time to recovery). Building on this, the
following hypotheses are proposed:

Hypothesis 1. Higher levels of environmental performance
mitigate the severity of loss after an exogenous shock.

Hypothesis 2. Higher levels of environmental performance
reduce the time to recovery following an exogenous shock.

Earlier research on the influence of environmental performance
on financial performance found that not only environmental
performance as a whole influences financial performance but
that specific subdimensions of environmental performance are
particularly decisive for this influence (e.g., Busch et al. 2022).
Given the similarities of the findings between studies on the
influence of environmental performance on financial perfor-
mance (e.g., Boakye et al. 2020; Brahmana and Kontesa 2021;
Danso et al. 2019) and organizational resilience (e.g., DesJardine
et al. 2019; Ortiz-de-Mandojana and Bansal 2016; Sajko
et al. 2021), it is worthwhile to further explore Hypotheses 1 and
2, by also analyzing the effect of the subdimensions of environ-
mental performance on organizational resilience.

3 | Methodology
3.1 | Sample

The financial and environmental data were collected from LSEG
(formerly Refinitiv/Thomson Reuters) and includes firms from
Argentina, Australia, Brazil, Canada, China, France, Germany,
India, Indonesia, Italy, Japan, Mexico, South Korea, Russia,
Saudi Arabia, South Africa, Turkey, the United Kingdom, and
the United States. These countries were selected because they
represent many publicly traded firms worldwide and have been
used in many studies (al Amosh and Khatib 2023; el Khoury
et al. 2022; Paramati et al. 2017; Yao and Tang 2021). The ini-
tial dataset included the 5000 largest firms from G20 countries.
After firms with missing values were excluded from the sample,

the final sample comprises 3920 firms from 11 sectors and 19
countries.

3.2 | Dependent Variables

Organizational resilience is assessed based on the severity of
loss, reflected in the absolute percentage change of the stock
price after the exogenous shock (COVID-19 pandemic), and the
time to recovery, which is the time it takes for a stock to return
to its preshock level (DesJardine et al. 2019; Engelen et al. 2024;
Sajko et al. 2021). The COVID-19 pandemic has been chosen as
the exogenous shock of interest due to its severe negative im-
pact on the global economy, driven by various factors such as
high supply and demand uncertainty, which challenged the re-
silience of many firms. February 17, 2020, has been selected as
the preshock level (cf. Azeem et al. 2023), and the observations
window spans 1year (cf. DesJardine et al. 2019).

3.3 | Independent Variable

Thisstudybuilds on the work of Cao et al. (2019), Flammer (2021),
and Hsu et al. (2023) by using the environmental pillar score
from LSEG to assess the environmental performance of firms.
According to Bendig et al. (2023), the environmental pillar score
encompasses all dimensions of the NRBV, comprising the cat-
egories of emissions (corresponding to pollution prevention),
resource usage (aligned with product stewardship), and envi-
ronmental innovation (reflecting sustainable development). To
further explore the effect of environmental performance on
organizational resilience, an exploratory test furthermore used
these single subdimensions of the environmental pillar score as
independent variables. This allows testing whether not only en-
vironmental performance as a whole influences severity of loss
but also whether these specific subdimensions of environmen-
tal performance are particularly decisive for severity of loss and
time to recovery.

3.4 | Control Variables and Instrumental Variables
for Endogeneity Tests

The analysis controls for firm age, firm size, profitability, finan-
cial leverage, intangible assets, operational efficiency, capital
intensity, and industry (cf. DesJardine et al. 2019). To account
for the possibility that firms differed in their risk profiles prior
to the pandemic, which may have influenced their resilience,
the analysis controls for beta (), following prior research (Peng
and Jiang 2010; Wang et al. 2017). In line with previous studies,
it also controls for the region in which the firm's headquarters
is located. The individual countries are grouped according to
the geographical regions defined by the United Nations (Flores
et al. 2013; Lee et al. 2023).

According to Semadeni et al. (2014), even low levels of endogene-
ity can substantially distort empirical findings by producing sta-
tistically significant but spurious coefficients. Studies that fail to
account for endogeneity therefore risk reporting biased results.
Endogeneity arises when an explanatory variable is correlated
with the error term in an OLS regression, which may occur due
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to omitted variables, simultaneity, measurement error, or selec-
tion processes (Hill et al. 2021; Wooldridge 2016). In such cases,
OLS estimates are inconsistent because the estimated effect of
the regressor is contaminated by its correlation with the unex-
plained component of the dependent variable.

To rule out potential endogeneity concerns, an extensive anal-
ysis was conducted. Consistent with DesJardine et al. (2019),
analyst coverage and number of employees were employed as
instrumental variables, whereas R&D expenditure was ex-
cluded due to limited data availability. The analysis used a
Wu-Hausman test to check for potential endogeneity, following
established practice in the management literature (e.g., Abdi
and Aulakh 2018; Marshall et al. 2019; Racine et al. 2020).

Table 1 displays the operationalization of the different variables
included in the study.

TABLE1 | Description of key variables.

4 | Analysis and Results

Table 2 presents the descriptive statistics and the correlation ma-
trix of the dataset. The correlation matrix indicates the absence
of multicollinearity, as none of the coefficients exceed the thresh-
old of 0.80 (Kennedy 1992). Exceptions are the correlations be-
tween environmental performance and its subdimensions.

4.1 | OLS and 2SLS Results

To test Hypothesis 1, ordinary least squares (OLS) and two-
stage least squares (2SLS) regression analyses were conducted
(Table 3). Model 1, which includes only the control variables,
shows that firm size and profitability are positively associated
with the severity of loss, whereas financial leverage, capital
intensity, and beta are negatively associated. The main model

Variable

Description

Source

Dependent variables

Severity of loss

Measures the absolute percentage decline in a firm's
stock price during the 1-year period following the

Data: LSEG; approach:
DesJardine et al. (2019)

onset of the COVID-19 pandemic, capturing the
stability dimension of organizational resilience.

Time to recovery

Captures the number of days required for a firm's

Data: LSEG; approach:

Independent variables

Environmental
performance

Resource use score

Emissions score

Environmental
innovation score

Instrumental variables

Analyst coverage

Number of employees

Control variables

stock price to return to its preshock level, representing
the flexibility dimension of organizational resilience.

Operationalized as the Environmental Pillar
Score provided by LSEG, which reflects a firm's
overall environmental impact across domains
such as resource use, emissions, and innovation.
The score captures how effectively a firm
manages environmental risks and opportunities
to enhance long-term value creation.

Reflects a firm's ability to reduce material, energy,
and water consumption and implement eco-efficient
solutions in operations and supply chains.

Measures a firm's commitment and
performance in reducing greenhouse gas
emissions and other pollutants.

Captures a firm's capacity to develop and apply
environmental technologies and eco-innovative
processes that lower environmental burdens.

Number of financial analysts providing active
coverage for a firm, reflecting information
transparency and market visibility.

Total number of employees (full- and part-time), used
to approximate organizational capacity and scale.

DesJardine et al. (2019)

Data: LSEG; approach: Cao et al. (2019);
Flammer (2021); Hsu et al. (2023)

Data: LSEG; used in: Orazalin
and Mahmood (2021)

Data: LSEG; used in:
Tanthanongsakkun et al. (2023)

Data: LSEG; used in:
Albitar et al. (2023)
Data: LSEG; approach:

DesJardine et al. (2019)

Data: LSEG; approach:
DesJardine et al. (2019)

(Continues)
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TABLE1 | (Continued)

Variable Description Source
Firm size Natural logarithm of total assets, indicating Data: LSEG; approach:
firm scale and resource availability. DesJardine et al. (2019)
Firm age Natural logarithm of years since incorporation, Data: LSEG; approach:

Intangible assets

Operational efficiency

Profitability

Financial leverage

Capital intensity

Beta

Industry dummies

capturing organizational maturity and experience.

Ratio of price to book value per share, reflecting the
proportion of intangible value in market valuation.

Ratio of sales to total assets (asset turnover),
indicating how efficiently a firm uses
its resources to generate revenue.

EBITDA as a percentage of total assets,
capturing operational profitability independent
of financing and accounting effects.

Long-term debt as a percentage of total assets,
representing financial risk exposure.

Ratio of total capital expenditures to total assets,
indicating investment intensity in long-term capacity.

CAPM beta measuring a firm's sensitivity
to overall market movements, capturing
systematic risk exposure.

Based on the Global Industry Classification Standard

DesJardine et al. (2019)

Data: LSEG; approach:
DesJardine et al. (2019)

Data: LSEG; approach:
DesJardine et al. (2019)

Data: LSEG; approach:
DesJardine et al. (2019)

Data: LSEG; approach:
DesJardine et al. (2019)

Data: LSEG; approach:
DesJardine et al. (2019)

Data: LSEG; approach: Peng and
Jiang (2010); Wang et al. (2017)

Classification: GICS; approach:

(GICS) to control for sector-specific effects.

Regional dummies

Countries grouped by UN regional classifications
to control for geographic variation.

Damianov and Elsayed (2020)

Classification: UN; approach: Flores
et al. (2013); Lee et al. (2023)

(Model 2), which adds environmental performance as the inde-
pendent variable, exhibits a good model fit (R?=0.529; F statis-
tic=47.334**). In addition, the maximum generalized variance
inflation factors (GVIFs; Fox and Monette 1992) indicate that
multicollinearity is not a concern, as none of the values exceed
the commonly accepted threshold of 10 (Kennedy 1992). In the
main model (Model 2), environmental performance signifi-
cantly reduces severity of loss (b=-0.012, p<0.01), thereby
supporting Hypothesis 1. The pattern of control variable effects
remains largely consistent with Model 1.

To further explore the effect of environmental performance on
severity of loss, it is worthwhile to test not only whether environ-
mental performance as a whole influences severity of loss but
also whether specific subdimensions of environmental perfor-
mance are particularly decisive for severity of loss.

To test for potential problems connected to endogeneity, en-
dogeneity tests were performed (see Table A3). The results in-
dicate that endogeneity is not present in the main model (i.e.,
if environmental performance is used as an independent vari-
able). Therefore, the OLS estimates can be interpreted as unbi-
ased. For completeness, the full set of OLS regression results
is reported in the appendix (Table A7). In contrast, the Wu-
Hausman test shows significant values if selected subdimen-
sions of environmental performance were used (i.e., resource
use and emissions; see the appendix) due to the presence of
endogeneity. For this reason, the 2SLS estimates are preferred

for analyzing the effect of resource use and emissions on the
severity of loss. Furthermore, the subdimension environmen-
tal innovation can also be interpreted as unbiased, because
the Wu-Hausman test indicated no evidence of endogeneity.
Detailed results, including first-stage regressions (Tables Al
and A2), second-stage regressions (Tables A5 and A6), and in-
strumental variable test statistics (Tables A3 and A4), are re-
ported in the appendix.

Because based on the results of the endogeneity tests, standard
OLS models using resource use and emissions as independent
variables cannot be interpreted due to endogeneity concerns,
corresponding 2SLS estimates were used to test the effects of
resource use (Model 3) and emissions (Model 4) on the severity
of loss. These models indicate that resource use and emissions
have no statistically significant effect on the severity of loss.
Model 5 uses the environmental innovation subdimension of
environmental performance and shows that environmental in-
novation significantly decreases the severity of loss (b=—-0.007,
p<0.01).

4.2 | Cox Proportional Hazard Models Results

To test Hypothesis 2, Cox proportional hazard models were used
(Table 4). Consistent with DesJardine et al. (2019), endogene-
ity is not considered a concern in the Cox proportional hazard
models.
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TABLE 3 | Effect of environmental performance and its subdimensions on severity of loss: OLS and 2SLS results.

Model 1 Model 2 Model 3 Model 4 Model 5
Variables OLS OLS 2SLS 2SLS OLS
Environmental performance —0.012%*
(0.003)
Resource use 0.020
(0.014)
Emissions 0.033
(0.020)
Environmental innovation —0.007**
(0.002)
Firm size 0.016** 0.023** 0.006 —0.001 0.019**
(0.002) (0.003) (0.008) (0.011) (0.002)
Firm age 0.000 0.001 —0.002 —0.003 0.001
(0.002) (0.002) (0.003) (0.003) (0.002)
Intangible assets 0.002 0.002 0.002 0.002 0.002
(0.004) (0.004) (0.004) (0.004) (0.004)
Operational efficiency —0.003 —0.003 —0.005 —0.006 —0.003
(0.004) (0.004) (0.004) (0.004) (0.004)
Profitability 0.022%* 0.023%* 0.018** 0.017** 0.022%*
(0.003) (0.003) (0.003) (0.004) (0.003)
Financial leverage —0.027** —0.027** —0.026** —0.026** —0.027%*
(0.003) (0.003) (0.003) (0.003) (0.003)
Capital intensity —0.006* —0.006* —0.006* —0.007* —0.006*
(0.003) (0.003) (0.003) (0.003) (0.003)
Beta —0.031%** —0.031%** —0.032%* —0.032%* —0.031%*
(0.003) (0.003) (0.003) (0.003) (0.003)
Constant —0.619** —0.614** —0.626™* —0.627** —0.617**
(0.027) (0.027) (0.028) (0.028) (0.027)
Industry dummies Included Included Included Included Included
Regional dummies Included Included Included Included Included
Number of firms 3920 3920 3668 3668 3920
F tatistic 47.446** 47.334%%* 47.072%*
Wald x2 372.633%* 366.157**
R? 0.527 0.529 0.537 0.520 0.528
GVIFmax 1.470 1.473 1.481 1.481 1.471

Note: Values are presented as b (SE) unless indicated otherwise. Model 1 =controls only; Model 2 =environmental performance; Model 3 =resource use score; Model

4 =emissions score; Model 5=environmental innovation score.
*p<0.05.
*p <0.01.

The Wald y? statistics indicate that all model specifications are
jointly significant. Moreover, the maximum generalized vari-
ance inflation factors (GVIFs) indicate that multicollinearity is

not an issue in any of the models. The results of Model 1, which
includes only control variables, show that firm size, firm age,
and operational efficiency are negatively associated with time
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TABLE 4 | Effect of environmental performance on time to recovery: Cox proportional hazard models.

Variables Model 1 Model 2 Model 3 Model 4 Model 5
Environmental performance —0.060*
(0.024)
Resource use —0.049*
(0.023)
Emissions —0.041
(0.023)
Environmental innovation —0.052*
(0.021)
Firm size —0.043* —-0.009 —0.015 —0.020 —-0.024
(0.022) (0.026) (0.025) (0.025) (0.023)
Firm age —0.074** —0.065%** —0.068** —0.069** —0.068**
(0.018) (0.019) (0.019) (0.019) (0.019)
Intangible assets 0.007 0.007 0.007 0.007 0.007
(0.012) (0.012) (0.012) (0.012) (0.012)
Operational efficiency —0.097** —0.090** —0.091** —0.093** —0.092**
(0.027) (0.027) (0.027) (0.027) (0.027)
Profitability 0.005 0.010 0.010 0.009 0.005
(0.022) (0.022) (0.022) (0.022) (0.022)
Financial leverage —0.043 —0.042 —0.043 —0.043 —0.041
(0.023) (0.023) (0.023) (0.023) (0.023)
Capital intensity 0.047* 0.048* 0.048* 0.047* 0.048*
(0.020) (0.020) (0.020) (0.020) (0.020)
Beta —0.025 —-0.023 —-0.024 -0.024 -0.024
(0.020) (0.020) (0.020) (0.020) (0.020)
Industry dummies Included Included Included Included Included
Regional dummies Included Included Included Included Included
Number of firms 3920 3920 3920 3920 3920
Number of firms recovered 3469 3469 3469 3469 3469
Wald y2 346.270** 352.720** 351.180%** 349.620** 351.610**
GVIFmax 1.470 1.473 1.473 1.473 1.471

Note: Values are presented as b (SE) unless indicated otherwise. Model 1 =controls only; Model 2 =environmental performance; Model 3 =resource use score; Model

4=emissions score; Model 5=environmental innovation score.
*p<0.05.
**p<0.01.

to recovery, whereas capital intensity is positively related. In
the main model (Model 2), environmental performance sig-
nificantly increases the time to recovery (b=-0.060, p <0.05).
Thus, Hypothesis 2 cannot be supported, as the direction of the
effect is opposite to the expected relationship. Among the con-
trol variables, firm age and operational efficiency remain nega-
tively associated with time to recovery, whereas capital intensity
continues to show a positive relationship. Furthermore, the re-
sults indicate that resource use (b=-0.049, p<0.05; Model 3)
and environmental innovation (b=-0.052, p<0.05; Model 5)
also significantly increase time to recovery whereas emissions

do not show significant effects on time to recovery (b=-0.041;
p=0.076; Model 4).

4.3 | Robustness Checks for Severity of Loss
and Time to Recovery

To test the robustness of the results across different contexts, an
additional analysis was conducted excluding US firms from the
sample, as these make up an overproportioned share of the sam-
ple. This approach has been applied in numerous studies, such as
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Anetal. (2018), Ferris et al. (2009), and Frijns et al. (2013). The re-
sults remain robust when US firms are excluded. Environmental
performance continues to significantly reduce the severity of
loss (b=-0.021, p<0.01) (Table A8) and to prolong the time to
recovery (b=-0.137, p<0.01) (Table A9). Endogeneity does not
appear to be a concern in this subsample (Table A4). Detailed
results for the robustness check are provided in the appendix.

5 | Discussion and Conclusion

This study examined the relationship between environmental
performance and organizational resilience from a NRBV per-
spective (Hart 1995) using the context of the COVID-19 pan-
demic as an example of an exogenous shock. Consistent with
DesJardine et al. (2019), organizational resilience was measured
through two dimensions: the severity of loss (stability dimen-
sion) and the time to recovery (flexibility dimension).

The findings reveal that higher environmental performance
significantly reduces the severity of loss (Hypothesis 1) align-
ing with the NRBV's theoretical assumptions (Hart 1995; Hart
and Dowell 2011) and with DesJardine et al. (2019), who found
that social and environmental business practices mitigated the
severity of loss of US firms during the 2008 global financial
crisis. In contrast to previous studies that reported a positive
link between sustainability and recovery speed (cf. DesJardine
et al. 2019; Sajko et al. 2021), the results of this study show that
higher environmental performance prolongs the time to recov-
ery, which contradicts Hypothesis 2.

A key distinction between this study and earlier studies lies in its
focus on the environmental dimension of sustainability, whereas
prior studies examined broader constructs such as social and en-
vironmental business practices (DesJardine et al. 2019) or CSR
(Sajko et al. 2021). This narrower operationalization may partly
explain why the present study yields different results compared
to previous research. The focus on individual subdimensions of
environmental performance (i.e., emissions, resource use, and
environmental innovation) even allows specifying which as-
pects of environmental performance are particularly relevant
for enhancing organizational resilience (i.e., environmental
innovation).

The finding that firms with higher environmental performance
experience smaller financial losses during exogenous shocks
may stem from the long-term investments these firms have
made in environmental sustainability, which can strengthen
stakeholder relationships and enhance corporate reputation and
legitimacy (Hart 1995; Hart and Dowell 2011; Schaltegger and
Horisch 2017). These factors likely buffer the initial impact of an
exogenous shock. Because severity of loss is measured via stock
price reactions, it can be argued that investors initially perceived
environmentally responsible firms as more stable and credible,
thereby mitigating the market's immediate negative response.
This interpretation is consistent with studies emphasizing the
long-term benefits of sustainability for resilience and value cre-
ation (Ortiz-de-Mandojana and Bansal 2016).

In contrast, the finding that higher environmental perfor-
mance is associated with a longer time to recovery may reflect

short-term trade-offs. Firms with lower environmental com-
mitments may respond more flexibly to exogenous shocks by
prioritizing immediate profitability and cost-saving measures,
whereas environmentally responsible firms might adhere to
sustainability principles or maintain cost-intensive sustain-
able operations even under pressure. Such behavior can limit
short-term adaptability but supports long-term stability. This
argument aligns with prior research suggesting that sustainable
business practices yield primarily long-term rather than short-
term resilience benefits (Ortiz-de-Mandojana and Bansal 2016).

The robustness of the findings was confirmed through addi-
tional analyses using alternative samples and endogeneity tests.
To further explore which specific dimensions of environmental
performance drive these results, the subdimension resource
use, emissions, and environmental innovation were analyzed
separately. The results indicate that, alike the overall environ-
mental performance, higher environmental innovation signifi-
cantly reduces the severity of loss, underscoring the importance
of innovation-oriented environmental strategies in enhancing
stability during exogenous shocks. However, the subdimensions
resource use and environmental innovation are associated with
a longer time to recovery, suggesting that although environ-
mental performance enhances resilience in terms of stability,
it simultaneously imposes short-term constraints on flexibil-
ity. Overall, these findings underscore the multidimensional
nature of environmental performance (Busch et al. 2022) and
highlight the value of examining both its aggregate level and its
subdimensions.

Differences between this study and earlier findings may also
result from contextual factors, as exogenous shocks vary con-
siderably in their nature and mechanisms. Whereas DesJardine
et al. (2019) and Sajko et al. (2021) focused on the 2008 global
financial crisis, a predominantly financial disruption, this study
examines the COVID-19 pandemic, a global health crisis that
disrupted supply chains, caused resource shortages, and led to
widespread business closures. Although both exogenous shocks
severely tested firms' resilience, their underlying dynamics dif-
fer substantially. Hence, it is reasonable to assume that the de-
terminants of resilience may vary depending on the nature of
the shock.

Overall, the results suggest that during exogenous shocks, higher
environmental performance contributes to stability but may re-
duce short-term flexibility. The NRBV (Hart 1995) provides a
useful theoretical foundation for explaining these mechanisms;
however, the findings indicate that the temporal dynamics of en-
vironmental investments, including when and how sustainability
efforts translate into resilience, require further conceptual re-
finement. Although both the severity of loss and time to recovery
capture short-term resilience outcomes, the former likely reflects
the long-term benefits of accumulated sustainability investments,
whereas the latter is more influenced by short-term trade-offs in-
herent in maintaining environmental commitments.

From a theoretical perspective, this study demonstrates the ap-
plicability of the NRBV (Hart 1995) in explaining how higher
environmental performance can reduce the severity of loss
during an exogenous shock. Firms that have developed strong
environmental capabilities benefit from enhanced reputation,
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legitimacy, and stakeholder relationships, which can increase
their initial stability when facing an exogenous shock. At the
same time, the findings reveal the limits of the NRBV in the con-
text of organizational resilience, as environmental performance
is associated with a longer time to recovery. This indicates that
the temporal mechanisms through which environmental in-
vestments contribute to resilience require further conceptual
clarification, particularly regarding the distinction between
short-term and long-term effects. For practitioners, the findings
of this study suggest that firms should pursue long-term invest-
ments in environmental sustainability to strengthen stakeholder
relationships, enhance reputation and legitimacy, and thereby
increase their stability during exogenous shocks. At the same
time, firms should be aware that such investments may entail
higher short-term costs and reduced profitability, which can
temporarily constrain organizational flexibility in times of ex-
ogenous shocks.

Besides the insights this research generates, it comes along with
limitations that should be addressed in future studies. First, al-
though this study focused on environmental performance and its
impact on organizational resilience, other aspects of the NRBV,
such as increased efficiency and reputation, which were not di-
rectly analyzed in the study at hand, may also play an important
role. Therefore, future studies could include these dimensions in
their empirical analyses to gain a deeper understanding of the
implications that the NRBV has for organizational resilience.
Moreover, future research could examine more precisely the tem-
poral dimension of environmental investments and explore when
and how environmental sustainability initiatives begin to gener-
ate resilience benefits. This could involve investigating the long-
term effects of environmental performance, as demonstrated
by Ortiz-de-Mandojana and Bansal (2016). Another limitation
of this study is that several firms had to be excluded from the
sample due to missing data, which may negatively affect the gen-
eralizability of the results. Furthermore, stock prices are highly
sensitive and can be influenced by a range of factors that may not
have been captured in this analysis. For instance, stock prices are
influenced by external factors such as investor sentiment, market
speculation, and broader macroeconomic conditions that extend
beyond firm-level environmental performance. Future studies
could better account for these factors to more accurately isolate
the specific effects of environmental performance on organiza-
tional resilience by employing alternative measures beyond stock
prices. In addition to addressing these limitations, future studies
could also consider the political context, as environmental regu-
lations vary significantly across countries. As a final limitation,
because there is no consensus in research on how to measure en-
vironmental performance, future studies could employ different
metrics to assess it. Together with the present analysis, such re-
search will further clarify the role of environmental performance
in enhancing organizational resilience and help businesses better
prepare for future exogenous shocks.
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Appendix A

TABLE Al | First-stage regression of environmental performance
and subdimensions on instrumental variables.

Variables Model 1 Model 2 Model3  Model 4
Analyst coverage 0.015%* 0.020%** 0.016** 0.003
(0.002) (0.002) (0.002) (0.002)
Number of 0.085%* 0.094** 0.057** 0.052%*
employees
(0.013) (0.013) (0.013) (0.014)
Firm size 0.390** 0.353** 0.400%* 0.306**
(0.025) (0.025) (0.025) (0.028)
Firm age 0.140%* 0.118** 0.125%* 0.120**
(0.013) (0.014) (0.014) (0.015)
Intangible assets 0.011 0.006 0.013 0.008
(0.008) (0.007) (0.007) (0.013)
Operational 0.028 0.023 0.039* 0.029
efficiency
(0.018) (0.019) (0.018) (0.020)
Profitability 0.047** 0.054** 0.057** —0.001
(0.014) (0.015) (0.016) (0.016)
Financial leverage 0.011 0.009 —-0.016 0.026
(0.015) (0.016) (0.016) 0.017)
Capital intensity —-0.003 0.004 0.007 —0.025
(0.015) (0.016) (0.016) (0.015)
Beta 0.001 0.014 —0.008 0.008
(0.013) (0.013) (0.013) (0.014)
Constant —0.578** —0.627** —0.364 —0.248
(0.182) (0.176) (0.198) (0.221)
Industry dummies Included Included  Included Included
Regional dummies Included  Included Included Included
Number of firms 3668 3668 3668 3668
Sargan y2 7.386** 6.739%* 5.733* 9.218**
F statistic 41.479%* 36.589** 33.442%* 20.965%*
Adjusted R? 0.504 0.472 0.449 0.334

Note: Values are presented as b (SE) unless indicated otherwise. Model
1=environmental performance; Model 2 =resource use score; Model

3 =emissions score; Model 4 =environmental innovation score. Analyst
coverage and the number of employees serve as instrumental variables.
*p <0.05.

**p <0.01.
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TABLE A2 | First-stage regression of environmental performance and subdimensions on instrumental variables (excluding US firms).

Variables Model 1 Model 2 Model 3 Model 4
Analyst coverage 0.014** 0.020** 0.013** 0.003
(0.003) (0.003) (0.003) (0.003)
Number of employees 0.071%* 0.079%* 0.043* 0.048*
(0.019) (0.019) (0.020) (0.020)
Firm size 0.435%* 0.397** 0.441** 0.301**
(0.038) (0.037) (0.039) (0.040)
Firm age 0.201** 0.163** 0.194** 0.163**
(0.020) (0.019) (0.020) (0.021)
Intangible assets —-0.014 —0.021 —0.002 0.002
(0.021) (0.022) (0.022) (0.020)
Operational efficiency 0.094** 0.080** 0.111%* 0.066*
(0.025) (0.026) (0.026) (0.026)
Profitability 0.033 0.046 0.030 0.008
(0.024) (0.024) (0.025) (0.025)
Financial leverage 0.031 0.022 0.003 0.034
(0.021) (0.021) (0.022) (0.023)
Capital intensity 0.029 0.042 0.028 —0.025
(0.023) (0.024) (0.022) (0.022)
Beta 0.048** 0.061** 0.029 0.032
(0.017) (0.018) (0.019) (0.019)
Constant —0.662%* —0.703** —0.375 —0.443
(0.252) (0.238) 0.277) (0.290)
Industry dummies Included Included Included Included
Regional dummies Included Included Included Included
Number of firms 2187 2187 2187 2187
F statistic 18.817** 17.810%* 14.899** 11.997**
Adjusted R? 0.426 0.412 0.367 0.314

Note: Values are presented as b (SE) unless indicated otherwise. Model 1 =environmental performance; Model 2 =resource use score; Model 3 =emissions score; Model

4=environmental innovation score. Analyst coverage and the number of employees serve as instrumental variables. In this sample, US firms are excluded.
*p<0.05.
#%p <0.0L.

TABLE A3 | Instrumental variables test statistics.

Test Model 1 Model 2 Model 3 Model 4
Weak instruments F 53.759** 76.310** 37.006** 8.126%*
Wu-Hausman F 3.463 4.350* 5.378* 0.029
Sargan 2 7.386%* 6.739** 5.733* 9.218%*

Note: Model 1=environmental performance; Model 2 =resource use score; Model 3 =emissions score; Model 4 =environmental innovation score.
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TABLE A4 | Instrumental variables test statistics (excluding US firms).

Test Model 1 Model 2 Model 3 Model 4
Weak instruments F 18.817** 17.810** 14.899** 11.997**
Wu-Hausman F 0.486 0.438 0.214 0.165
Sargan 2 0.283 0.268 0.258 0.249

Note: Model 1=environmental performance; Model 2 =resource use score; Model 3 =emissions score; Model 4 =environmental innovation score. In this sample, US
firms are excluded.

*p<0.05.

*p <0.01.

TABLE A5 | Second-stage (2SLS) regression of severity of loss on environmental performance and subdimensions.

Variables Model 1 Model 2 Model 3 Model 4
Environmental performance 0.021
(0.017)
Resource use 0.020
(0.014)
Emissions 0.033
(0.020)
Environmental innovation 0.003
(0.040)
Firm size 0.005 0.006 —-0.001 0.016
(0.010) (0.008) (0.011) (0.016)
Firm age -0.002 —0.002 -0.003 0.000
(0.003) (0.003) (0.003) (0.005)
Intangible assets 0.002 0.002 0.002 0.002
(0.004) (0.004) (0.004) (0.004)
Operational efficiency —0.005 —0.005 —0.006 —0.004
(0.004) (0.004) (0.004) (0.005)
Profitability 0.019** 0.018** 0.017** 0.020**
(0.003) (0.003) (0.004) (0.003)
Financial leverage —0.027** —0.026** —0.026** —0.027**
(0.003) (0.003) (0.003) (0.003)
Capital intensity —0.006* —0.006* —0.007* —0.006*
(0.003) (0.003) (0.003) (0.003)
Beta —0.032** —0.032** —0.032%* —0.032%*
(0.003) (0.003) (0.003) (0.003)
Constant —0.624** —0.626™** —0.627** —0.616**
(0.028) (0.028) (0.028) (0.030)
Industry dummies Included Included Included Included
Regional dummies Included Included Included Included
Number of firms 3668 3668 3668 3668
Wald y2 371.881** 372.633%* 366.157** 371.658**
R? 0.536 0.537 0.520 0.548

Note: Values are presented as b (SE) unless indicated otherwise. Model 1=environmental performance; Model 2 =resource use score; Model 3 =emissions score; Model
4 =environmental innovation score. Analyst coverage and the number of employees serve as instrumental variables.

*p<0.05.

#*p < 0.01.
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TABLE A6 | Second-stage (2SLS) regression of severity of loss on
environmental performance and subdimensions (excluding US firms).

TABLE A7

loss: OLS estimates.

| Effect of environmental performance on severity of

Variables Modell Model2 Model3  Model 4 Variables Modell Model2 Model3  Model 4
Environmental —0.001 Environmental —0.012%*
performance performance
(0.025) (0.003)
Resource use —0.002 Resource use —0.009**
(0.018) (0.003)
Emissions —0.004 Emissions —0.012%*
(0.031) (0.003)
Environmental 0.016 Environmental
innovation innovation
(0.059)
Firm size 0.018 0.018 0.019 0.011 Firm size 0.016** 0.023** 0.021** 0.023**
(0.015) (0.012) (0.018) (0.023) (0.002) (0.003) (0.003) (0.003)
Firm age —0.013* —0.013** —0.013* —0.016 Firm age 0.000 0.001 0.001 0.001
(0.006) (0.004) (0.006) (0.010) (0.002) (0.002) (0.002) (0.002)
Intangible assets 0.016%* 0.016%* 0.016%* 0.016%* Intangible assets 0.002 0.002 0.002 0.002
(0.005) (0.004) (0.005) (0.006) (0.004) (0.004) (0.004) (0.004)
Operational —0.010 —0.009* —0.009 —0.011 Operational —0.003 —0.003 —0.003 —0.003
efficiency efficiency
(0.005) (0.005) (0.006) (0.007) (0.004) (0.004) (0.004) (0.004)
Profitability 0.011* 0.011* 0.011* 0.010* Profitability 0.022%* 0.023** 0.022%* 0.023**
(0.005) (0.005) (0.005) (0.005) (0.003) (0.003) (0.003) (0.003)
Financial —0.020**  —0.020**  —0.020**  —0.020** Financial —0.027**  —0.027**  —-0.027**  —0.027**
leverage leverage
(0.004) (0.004) (0.004) (0.004) (0.003) (0.003) (0.003) (0.003)
Capital intensity —0.003 —0.003 —0.003 —0.003 Capital intensity —0.006* —0.006* —0.006* —0.005*
(0.004) (0.004) (0.004) (0.004) (0.003) (0.003) (0.003) (0.003)
Beta —0.030**  —0.030**  —0.030** —0.031** Beta —0.031** —0.031**  —0.030**  —0.031**
(0.004) (0.004) (0.004) (0.004) (0.003) (0.003) (0.003) (0.003)
Constant —0.565%*  —0.565**  —0.565**  —0.566™* Constant —0.619**  —0.614**  —0.615**  —0.615**
(0.034) (0.033) (0.034) (0.034) (0.027) (0.027) (0.027) (0.027)
Industry Included Included Included Included Industry Included Included Included Included
dummies dummies
Regional Included Included Included Included Regional Included Included Included Included
dummies dummies
Number of firms 2187 2187 2187 2187 Number of firms 3920 3920 3920 3920
Wald y2 179.527**  179.423**  180.238**  174.392** F statistic 47.446%* 47.334%* 47.148%* 47.348**
R? 0.593 0.594 0.595 0.584 R? 0.527 0.529 0.528 0.530
Note: Values are presented as b (SE) unless indicated otherwise. Model GVIFmax 1.470 1.473 1.473 1.473

1=environmental performance; Model 2 =resource use score; Model

3 =emissions score; Model 4 =environmental innovation score. Analyst
coverage and the number of employees serve as instrumental variables. In this
sample, US firms are excluded.

*p<0.05.
**p<0.01.

Note: Values are presented as b (SE) unless indicated otherwise. Model
1=controls only; Model 2=environmental performance; Model 3 =resource use
score; Model 4 =emissions score; Model 5=environmental innovation score.

*p<0.05.
**p <0.01.

Business Strategy and the Environment, 2026

15

85U8017 SUOWIWIOD BAI1e81D 3|edl|dde au Ag peusencb afe sajoe O ‘8sn JO S|nJ Joj Akelqi aulluO /8|1 UO (SUOTIPUOD-pUe-SLWLB)/0D A8 | M Ae.q 1 Bul|uoy//:Sdny) SuonIpuoD pue swie | 8y 8es *[9202/20/52] Uo Arlqiauliuo 8|1 ‘0090, 8S0/200T OT/I0p/Wod Ao 1M Aridjeul|uo//:sdny wou) pepeojumod ‘0 ‘9e80660T



TABLE A8 | Effect of environmental performance on severity of loss: OLS estimates (excluding US firms).

Variables Model 1 Model 2 Model 3 Model 4 Model 5
Environmental performance —0.021**
(0.003)
Resource use —0.016™**
(0.003)
Emissions —0.020**
(0.003)
Environmental innovation —0.010**
(0.003)
Firm size 0.015%* 0.028** 0.025** 0.027** 0.019**
(0.004) (0.004) (0.004) (0.004) (0.004)
Firm age —0.013%* —0.009** —0.011** —0.010** —0.011**
(0.003) (0.003) (0.003) (0.003) (0.003)
Intangible assets 0.015%* 0.015%* 0.015%* 0.015%* 0.015%*
(0.005) (0.004) (0.005) (0.004) (0.004)
Operational efficiency —0.008 —0.005 —0.006 —0.005 —0.007
(0.004) (0.004) (0.004) (0.004) (0.004)
Profitability 0.013** 0.014** 0.014** 0.014** 0.013**
(0.004) (0.004) (0.004) (0.004) (0.004)
Financial leverage —0.021** —0.020%* —0.021** —0.021** —0.020**
(0.004) (0.004) (0.004) (0.004) (0.004)
Capital intensity —0.002 —0.001 —0.001 —0.001 —0.002
(0.004) (0.004) (0.004) (0.004) (0.004)
Beta —0.027** —0.027** —0.027** —0.027** —0.027**
(0.003) (0.003) (0.003) (0.003) (0.003)
Constant —0.576%* —0.572** —0.571** —0.572** —0.576%*
(0.034) (0.033) (0.034) (0.033) (0.033)
Industry dummies Included Included Included Included Included
Regional dummies Included Included Included Included Included
Number of firms 2422 2422 2422 2422 2422
F statistic 33.355%* 33.966** 33.598%* 34.029** 33.237%*
R? 0.560 0.567 0.565 0.568 0.562
GVIFmax 1.454 1.587 1.580 1.548 1.457

Note: Values are presented as b (SE) unless indicated otherwise. Model 1 =controls only; Model 2 =environmental performance; Model 3 =resource use score; Model

4 =emissions score; Model 5=environmental innovation score. In this sample, US firms are excluded.

*p<0.05.
) <0.01.
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TABLE A9 | Effect of environmental performance on time to recovery: Cox proportional hazard models (excluding US firms).

Variables Model 1 Model 2 Model 3 Model 4 Model 5
Environmental performance —0.137**
(0.030)
Resource use —0.097**
(0.028)
Emissions —0.119**
(0.028)
Environmental innovation —0.102**
(0.028)
Firm size —0.107** -0.027 —0.051 -0.037 —0.072*
(0.032) (0.036) (0.036) (0.036) (0.033)
Firm age —0.117** —0.093** —0.103** —0.099** —0.102**
(0.025) (0.025) (0.025) (0.025) (0.025)
Intangible assets 0.064** 0.061** 0.062** 0.065** 0.062**
(0.021) (0.022) (0.022) (0.022) (0.022)
Operational efficiency —0.154%* —0.133%** —0.141** —0.138** —0.142%*
(0.035) (0.035) (0.035) (0.034) (0.034)
Profitability -0.028 -0.017 —0.021 —0.018 -0.024
(0.031) (0.031) (0.031) (0.031) (0.031)
Financial leverage —-0.030 —0.022 —0.028 —-0.024 —-0.022
(0.030) (0.030) (0.030) (0.030) (0.030)
Capital intensity 0.010 0.014 0.014 0.015 0.009
(0.026) (0.026) (0.026) (0.026) (0.026)
Beta -0.017 -0.014 —0.015 —0.016 -0.017
(0.025) (0.025) (0.025) (0.025) (0.025)
Industry dummies Included Included Included Included Included
Regional dummies Included Included Included Included Included
Number of firms 2422 2422 2422 2422 2422
Number of firms recovered 2135 2135 2135 2135 2135
Wald x2 322.080** 341.910** 333.240** 338.140%* 334.060**
GVIFmax 1.454 1.587 1.580 1.548 1.457

Note: Values are presented as b (SE) unless indicated otherwise. Model 1=controls only; Model 2 =environmental performance; Model 3 =resource use score; Model
4=emissions score; Model 5=environmental innovation score. In this sample, US firms are excluded.

*p<0.05.

**p<0.01.
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