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ABSTRACT
The question of whether, when, and how efforts for better corporate environmental performance (CEP) improve corporate finan-
cial performance (CFP) remains controversial. We revisit this question from a total quality perspective, which unites previous 
research and highlights interdependencies between mediators of the CEP–CFP relationship. Total quality comprises internal 
process and product quality as well as stakeholders' perceptions. We use structural equation modeling in a German survey data-
set and analyze two sample periods with different regulations and stakeholder expectations on CEP (2005–2010 and 2017–2022). 
For both samples, we find that better CEP leads to significantly better internal and external quality and also increased costs. For 
the early period, the improvements translate into higher revenues via external quality. For the more recent period, the improve-
ments decrease costs via process quality. In both samples, we find a neutral effect on net CFP, implying that the documented cost 
or revenue benefits of green investments are counterbalanced by the associated additional costs.
JEL Classification: G18, G32, K38, K42, M41, M48, Q01

1   |   Introduction

Ever since the question “Does it pay to be green?” was asked 
(e.g., Hart and Ahuja 1996, 30), there has been a controversial 
debate about whether, when, and how green investments pay off 
for firms (e.g., King and Lenox 2001; Hang et al. 2019; Galama 
and Scholtens 2021). While this debate remains unresolved (e.g., 
Grewatsch and Kleindienst 2017; Earnhart 2018; Yi et al. 2023), 
it is of great importance to transform the economy toward more 
sustainability and to support firms in making economic deci-
sions, such as whether and how to invest in green technologies.

Empirical studies have found positive (e.g., Busch et  al.  2022; 
Bendig et  al.  2023), negative (e.g., Alexopoulos et  al. 2018; Li 
et al. 2020), insignificant, and mixed associations (e.g., Hoang 
et al. 2020; Zhang et al. 2020) between corporate environmen-
tal performance (CEP)1 and corporate financial performance 
(CFP).2 These contradictory results are largely due to different 

measurement methods and study designs (e.g., Earnhart 2018; 
Hang et al. 2019; Galama and Scholtens 2021). In particular, the 
studies are based on different theories, which each supports a 
different direction of the relationship: The natural resource–
based view supports a positive (e.g., Garcés-Ayerbe et al. 2022), 
agency theory a negative (e.g., Alexopoulos et al. 2018), or sig-
naling theory a mixed relationship (e.g., Kumar et al. 2022) be-
tween CEP and CFP. The literature hence calls for a more holistic 
view on the relationship (e.g., Rintala et al. 2022; Chowdhury 
et al. 2023). We still agree with Guenther and Hoppe (2014, 689) 
that this literature can best be described based on the quote by 
Ullmann (1985, 540) that it is “in search of a theory”.

Extant meta-studies (e.g., Wood  2010; Endrikat et  al.  2014; 
Guenther and Hoppe  2014; Hang et  al.  2019) identify a need 
for a comprehensive analysis based on a holistic theoretical 
framework. They find that a major reason for the inconclusive-
ness of prior research is the complex, endogenous, multistage, 
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and delayed relation between CEP and CFP, which is subject to 
various internal and external factors that are commonly ana-
lyzed one by one, but not comprehensively (e.g., Dixon-Fowler 
et  al.  2013; Grewatsch and Kleindienst  2017; Bruna and Ben 
Lahouel 2022). The lack of a unified theory is particularly prob-
lematic because we cannot draw generalizable conclusions from 
the empirical findings without understanding the causal links.

In this paper, we address the relationship between CEP and CFP 
from a novel perspective. We propose that an important reason 
why green investments may affect CFP derives from superior 
quality, which improves operational efficiency or which cus-
tomers are willing to pay for. By adopting this total quality (TQ) 
perspective, we aim to answer the need for a comprehensive 
analysis of the various internal and external factors of influence 
in a holistic theoretical framework.

TQ is a concept that aims to achieve superior operating perfor-
mance through quality (e.g., Bouranta et al. 2019).3 As suggested 
by the term “total,” all people involved with the firm—both in-
ternally and externally—contribute to the TQ of a firm (e.g., 
Feigenbaum  1983; Klassen and McLaughlin  1993; Reeves and 
Bednar 1994; Hietschold et al. 2014). TQ management aims to 
continuously improve internal processes and generate high-
quality products to meet or exceed the expectations and sub-
jective perceptions of external stakeholders (e.g., Powell  1995; 
Khurshid et al. 2018). Internal and external quality are made up 
of many subordinate quality features and expectations of vari-
ous stakeholder groups. TQ goes beyond mere compliance with 
quality standards (e.g., Franco et al. 2020). It includes the devel-
opment of a comprehensive firm strategy, the involvement and 
training of employees (e.g., García-Alcaraz et al. 2019), continu-
ous improvement of operations, internalization of feedback from 
suppliers, and fulfillment of customer requirements resulting 
in process and product innovations (e.g., Khurshid et al. 2018). 
Ecological aspects are a genuine part of quality because stake-
holders increasingly require the products as well as the entire 
supply chain to conform to ESG standards (e.g., Beckford 2010; 
Khurshid et al. 2018; Abbas 2020b). Hence, the firm's endeavors 
for environmental improvements (i.e., CEP) can be considered 
an important element of TQ.

The management of TQ and CEP overlap with respect to the 
tools and underlying philosophies and can directly be integrated 
into one management system (Allur et al. 2018; Abbas 2020a), 
as is done, for example, in the European Foundation for Quality 
Management Excellence Model (e.g., De Menezes et  al.  2022). 
Similarly, the International Organization for Standardization 
(ISO) issues standards for quality (ISO 9000) and environmen-
tal management (ISO 14000), which are applied voluntarily 
by numerous firms in conjunction (e.g., Heras-Saizarbitoria 
and Boiral 2013; Erauskin-Tolosa et al. 2020). Such integration 
provides firms with quality-related benefits such as improved 
operational efficiencies via better utilization of resources and 
waste management systems as well as improved competitive 
advantages (e.g., Tarí et  al.  2012; Camilleri  2022). Poor CEP 
management affects the entire firm when stakeholders lose 
trust, customers reduce their purchases, and investors reduce 
the demand for the stock (e.g., Gill et al. 2012; Flammer 2013; 
Riera and Iborra 2016). Inferior CEP negatively affects the firms' 
external TQ perception even though other TQ dimensions may 

have been well managed. At the same time, superior CEP may 
contribute to higher TQ by, for instance, minimizing resource 
consumption and emissions during the production processes 
as well as during the usage of the products (e.g., Sammer and 
Wuestenhagen 2006; Jabbour 2009; Beckford 2010). A direct in-
tegration of TQ and CEP management may hence improve the 
firms' management process and output.

Despite these close conceptual ties, the TQ perspective on the 
CEP–CFP relationship has not been examined. Yet, doing so 
provides the advantage that the linkage between TQ and CFP 
is well studied and the TQ literature has identified the paths 
through which TQ relates to CFP. While quality improvements 
cause additional investment costs, they may also provide finan-
cial benefits through higher revenues and cost savings (e.g., 
Feigenbaum  1951). Considering CEP as a component of TQ 
hence allows us to analyze the CEP–CFP relationship based on 
the holistic framework of TQ and combine previously uncon-
nected arguments of the CEP literature to detect interdependen-
cies. Doing so reduces potential omitted variable biases.

We use structural equation modeling (SEM), which simul-
taneously analyzes multiple relations of endogenous and in-
terdependent latent variables to provide a consistent, holistic 
methodological approach (e.g., Molina-Azorín et  al.  2009; 
Hang et al. 2018). We investigate the influence of CEP on CFP 
via internal (process and product improvements) and external 
quality (stakeholders' perceptions) while considering their inter-
relations. In line with the TQ literature, we distinguish between 
the revenue and cost dimensions of CFP to gain more detailed 
insights into the underlying effects that define the relationship 
between CEP and net CFP. We apply multi-item measurement 
models based on theory and empirical results to overcome 
methodological shortcomings criticized in prior literature (e.g., 
Orlitzky  2003; Busch and Hoffmann 2011; Sila 2018a). Because 
prior literature indicates that the direct impact of CEP on CFP is 
delayed (e.g., Hang et al. 2019), we take time effects into account 
— both in the measurement of the variables and in additional 
analyses covering longer timeframes.

In addition, we study two sample periods because (a) the focus in 
the literature has shifted over time from the question of whether 
or not it pays to be green to the underlying when and how (e.g., 
Bartolacci et al. 2020; Kumar et al. 2021) and (b) environmental 
regulations and requirements have developed rapidly in the last 
two decades (e.g., Christensen  2021). First, we examine an early 
period (2005–2010) that is characterized by increasing public 
awareness for sustainability and the rise of voluntary CSR re-
porting. During this period, firms largely decided voluntarily 
whether or not to operate sustainably, and green firms could be 
viewed as first movers (e.g., Reitmaier et al. 2025).

Second, we study a recent period (2017–2022) in which the in-
centive for firms to act sustainably is increasingly based on 
external pressure and regulations (e.g., Gerwing et  al.  2022; 
Vander Bauwhede and Van Cauwenberge  2022). Firms are 
increasingly forced to comply with various ESG regulations 
that directly or indirectly target the firms' CEP. For instance, 
the European Green Deal and related legislations target 
new environmentally friendly developments and reductions 
of activities and products that threaten the environment. 
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Further regulations affect firm behavior, like the European 
Non-Financial Reporting Directive 2014/95/EU (NFRD) and 
the follow-up Corporate Sustainability Reporting Directive 
(CSRD).4 The reporting requirements are intended to in-
crease public pressure on the firms, thereby improving the 
firms' behavior toward more responsibility (e.g., Christensen 
et al. 2021).

The recent period is thus characterized by high regulation inten-
sity and high external pressure on the firms to become sustain-
able. In contrast, in the early period, the CEP–CFP relationship 
is largely driven by voluntary environmental efforts that pro-
vided firms with an opportunity for differentiation. Our study 
provides an analysis of the differential effects of these condi-
tions. Additional moderation analyses for the early period ex-
amine the voluntary context that may influence the CEP–CFP 
relationship.

We examine German firms that participated in a broad sur-
vey of the Mannheim Innovation Panel (MIP), which is part 
of the EU's Community Innovation Surveys (CIS). The survey 
encompasses all dimensions of the TQ concept. It claims to be 
representative of the innovation activities of German firms. 
Recent studies using CIS data repeatedly call for country-level 
studies to gain more detailed insights (e.g., Ferreira et al. 2020; 
Parrilli et  al.  2023). In Germany, the importance of innova-
tion is high, and related spendings are similar to the United 
States (e.g., OECD 2024). In Europe, small- and medium-sized 
firms (SMEs) represent 99% of all firms (e.g., García-Quevedo 
et  al.  2020). However, most studies only cover large, listed 
firms. As the MIP questionnaire is based on such SMEs, our 
study is largely representative for Europe, which strongly re-
lies on SMEs. Because SMEs are typically less rich in finan-
cial resources than large firms, the need for investments in 
CEP to pay off is existential. In contrast, environmental im-
provements might be more strategic for large firms and only 
pay off in the long term. The results are likely affected by the 
stakeholders' interest in environmental protection. Given the 
currently different evolution of ESG-related regulations in 
Europe and the rest of the world, it is likely that the results 
in our European setting will differ from other non–European 
countries. The MIP hence offers a unique research base to an-
alyze the questions of whether, when, and how it pays to be 
green from a TQ perspective for the European setting.

We find that better CEP leads to significantly better internal 
and external quality in both sample periods. However, the im-
provements in internal and external quality have different 
consequences on CFP in the two sample periods. For the early 
period, we find that external quality perceptions lead to higher 
revenues, which implies that stakeholders are willing to pay 
more for a premium quality “green” product during that period. 
In contrast, for the recent period, we find no effect on revenues. 
Stakeholders seem to have increased their expectations to an ex-
tent where environmentally friendly products do not receive a 
significant premium. Nonetheless, firms still benefit from better 
CEP as internal process quality improvements lead to decreased 
costs. This implies that firms experience cost savings that derive 
from the effects of green investments on process efficiency. Our 
analysis of net CFP shows that there is no overall effect on CFP, 
suggesting that in both periods, the costs of green investments 

are compensated by their positive effects: higher revenues due to 
higher quality perceptions in the early period and reduced costs 
due to process improvements in the recent period. This result is 
consistent with the idea that firms would only invest as long as 
the benefits compensate for the investment cost. The additional 
moderation analyses (see Section 4.4) further indicate that the 
results depend on industry, firm size, location, ownership struc-
tures, competition, and experience in CEP management.

Our contribution is threefold: First, we extend previous research 
on the CEP–CFP relationship by adopting a new approach 
— the TQ perspective. This holistic perspective allows us to 
comprehensively study mediating and moderating variables, 
consider time lags, and incorporate the multidimensionality of 
the variables. We extend prior literature that has only studied 
single mediators and has not considered potential interrelations. 
To measure quality, we include numerous internal product and 
process aspects as well as external quality aspects. The results 
not only show whether and when it is worthwhile for firms to 
be “green”, but above all how, that is, through which paths. By 
conducting our study for two different periods, we also provide 
an understanding of the temporal development of the CEP–CFP 
relationship. The results show that green investments result in 
better internal and external quality and have no negative effect 
on net financial performance. While green investments imply 
costs, these can be compensated by either higher revenues for 
extended external quality (in the early period) or cost savings 
due to process improvements (in the recent period).

Second, our study leads to new insights and recommendations 
for sustainable corporate management. It is advisable for man-
agement to drive internal quality improvements because these 
can improve CFP either via external perceptions, which in turn 
is positively influenced by internal improvements, or directly 
via internal process improvements. Furthermore, our study 
supports the idea of a comprehensive TQM that integrates the 
multiple quality dimensions, including CEP, their interactions, 
and contextual influences to profoundly monitor financial im-
plications of CEP investments. In particular, our moderation 
analyses show that the individual setting of a firm (regarding 
industry, firm size, location, ownership structures, competition, 
and experience in CEP management) has a significant influence 
on the financial implications of CEP. This is in line with the con-
temporary proposition of the International Integrated Reporting 
Framework to implement a connective multicapital focus in 
management by the so-called integrated thinking (IIRC 2021), 
now part of the International Sustainability Standards Board 
(ISSB). Taken together, our analyses highlight the importance of 
an integrated TQM that incorporates all the many CEP-related 
dimensions and firm individualities. Such clearer management 
focus may, in turn, help firms to fulfill recent reporting require-
ments such as the NFRD and CSRD that ask for financially ma-
terial information, that is, ESG information that has an impact 
on firms' CFP.

Third, we provide new insights and recommendations for pol-
icymakers. As our results have shown, the negative impact of 
environmental investments on net CFP is largely compensated 
by positive consequences. The results show that there is no net 
benefit of green investments, implying that policymakers may 
need to provide the necessary incentives to invest in sustainable 
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technologies, to support transformation. Our moderation anal-
yses show that particularly smaller firms face increased costs 
from CEP. These are the firms with fewer employees, and hence 
often less capacity for innovative additional projects, thus less 
capacity to accommodate additional environmental regulations 
and pressures. It is therefore particularly important to tailor pub-
lic financial support to firm size as well as country and industry 
specificities. It is tantamount to address these CEP facets that 
indeed qualify to spur environmental change without destroy-
ing economic value (e.g., Flachenecker and Kornejew 2019). Our 
results further provide support for the view that regulatory ini-
tiatives, such as the NFRD and CSRD, provide stakeholders with 
better insights into the firms' internal processes. These insights 
improve their assessment of the firm's internal quality and 
hence also allow for a better monitoring of management (e.g., 
Christensen et al. 2021).

2   |   Literature and Hypotheses

2.1   |   Prior Literature on the CEP–CFP 
Relationship

There is an increasingly large literature on the relationship 
between CEP and CFP (e.g., Kumar et  al.  2021; Chowdhury 
et al. 2023). Particularly, the direct CEP–CFP relationship has 
been studied extensively. The traditionalist view assumes a neg-
ative relation, while the revisionist view assumes a positive rela-
tion (Huang and Li 2017; Ben Lahouel et al. 2020). Consistently, 
empirical studies find positive (e.g., Farza et  al.  2021; Yi 
et al. 2023), negative (e.g., Alexopoulos et al. 2018; Li et al. 2020), 
but also mixed and insignificant relations.5 Hoang et al. (2020), 
for instance, find significantly positive, significantly negative, 
and insignificant associations between CEP and CFP, which 
they attribute to the different measures used for CEP and CFP 
in their study. Trumpp and Guenther (2017), Latan et al. (2018), 
and Zhang et al. (2020) conclude that the relationship between 
CEP and CFP is more complex and is U-shaped, which is why 
there are areas with negative and positive correlations between 
CEP and CFP.6

Meta-analyses conclude that the results on the CEP–CFP rela-
tionship depend on the considered variables, their conceptu-
alization, and measurement (e.g., Endrikat et  al.  2014; Friede 
et  al.  2015; Alexopoulos et  al.  2018). CEP can be measured 
using output-based or process-based environmental indicators. 
Output-based metrics include the consumption of energy, water, 
emissions, and waste (e.g., Busch et  al.  2022), while process-
based metrics include environmental policies and strategies 
(e.g., Xue et al. 2020). Hang et al. (2018) find that studies using 
output-based measures of CEP are more likely to show a positive 
relationship between CEP and CFP than studies using process-
based measures. Guenther and Hoppe (2014) find that ranking- 
or rating-based CEP measures tend to positively relate to CFP, 
while reporting-based CEP measures tend to show negative or 
neutral results. CFP is measured with accounting-based and 
market-based metrics (e.g., Lu and Taylor 2016; Earnhart 2018). 
Accounting-based measures include revenue and costs as well as 
the profitability indicators return on sales (ROS), return on eq-
uity (ROE), and return on assets (ROA). Market-based measures 
include share price, market return (e.g., Lu and Taylor 2016), and 

Tobin's Q (e.g., Endrikat et al. 2014). Guenther and Hoppe (2014) 
find that questionnaire-based CFP measures tend to positively 
relate to CEP, while accounting-based CFP measures tend to 
show negative or neutral results.

Earnhart  (2018) finds that most studies that use accounting-
based metrics analyze the overall effect of CEP on net CFP, but 
only few analyze cost reductions or separate revenue and cost 
effects. No prior study has jointly analyzed the effects on reve-
nues, costs, and net CFP, although the revenue and cost effects 
may (over-) compensate each other. Prior results of a neutral 
relation may hence be due to such compensation effects rather 
than the absence of an effect.

Prior research also discusses the impact of moderating factors 
that influence the CEP–CFP relationship: firm characteristics 
such as size, location, listing (e.g., Dixon-Fowler et  al.  2013), 
corporate culture (e.g., Vastola et  al.  2017), and policy (e.g., 
Nguyen et  al.  2021), as well as industry characteristics (e.g., 
Hang et  al.  2018). However, empirical studies rarely provide 
variants of their results depending on these moderators to im-
prove the understanding of their impact (e.g., Earnhart  2018). 
More recent studies analyze mediating factors, that is, the paths 
through which CEP indirectly relates to CFP. Such studies find 
(partial) mediation by innovation (e.g., Zehir and Ozgul 2020), 
prominence and favorability (e.g., Zhang and Ouyang  2021), 
overall reputation (e.g., Bahta et al. 2020), human capital, corpo-
rate culture (e.g., Surroca et al. 2010), and sustainable competi-
tive advantages (e.g., Saeidi et al. 2015). Such mediator analyses 
extend studies on the direct CEP–CFP relationship by consider-
ing additional correlated factors. However, they commonly an-
alyze these one by one. Their interrelations are unexplored, and 
some omitted variable bias may remain. Meta-analyses observe 
a missing comprehensive basis (e.g., Wood 2010; Guenther and 
Hoppe 2014) and the literature calls for a more holistic view (e.g., 
Chowdhury et  al.  2023). By adopting the TQ perspective,7 we 
aim to answer these research needs. We use methods like SEM 
to include mediating and moderating variables in one compre-
hensive analysis, while considering time lags and the multidi-
mensionality of the variables.8

2.2   |   Total Quality and Its Relation to CFP

TQ is a holistic and versatile concept (e.g., Hietschold et al. 2014; 
Aquilani et  al.  2017; Bouranta et  al.  2019; Ho et  al.  2023). 
Hietschold et al. (2014) show in their literature review that TQ 
typically comprises the following components: improved orga-
nizational performance, the focus on specific products, services 
or processes, the absence of error throughout the value chain, 
and the fulfillment of stakeholder requirements, particularly 
customer needs. Bouranta et al. (2019) identify five key compo-
nents of TQ: process management, employee quality manage-
ment, employee knowledge and education, quality practices of 
top management, and customer focus. Abbas  (2020a) distin-
guishes six practices of TQ: process management, leadership, 
strategic planning, information and analysis, human resource 
management, and customer focus. The definition of TQ is evolv-
ing and includes all kinds of quality improvements, including 
new technologies such as artificial intelligence (e.g., Carvalho 
et al. 2021; Sader et al. 2022).
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We follow the “European Foundation for Quality Management 
Excellence Model”, which distinguishes between enablers, that 
is, practices and processes within the organization and results 
on key stakeholders (e.g., De Menezes et al. 2022). Accordingly, 
we differentiate between internal and external quality. Under 
internal quality, we subsume the quality of products and pro-
cesses because they are controlled within the company. The 
term product includes not only physical products but also ser-
vices. Internal product quality includes not only improvements 
in technical requirements and software but also usage charac-
teristics, usability, availability, customer benefits, and design. 
Under the category of processes, we subsume procedures and 
methods. We measure internal process quality based on Porter's 
value chain, which distinguishes between primary and support 
activities (Porter 1985). Process quality hence includes improve-
ments along all primary activities of the value chain such as de-
velopment, production, logistics, marketing, and sales as well as 
in support activities such as information technology, adminis-
tration, and organization.

For external quality, we follow Aquilani et  al.  (2017) and in-
clude other stakeholders beyond customers to provide a more 
comprehensive picture (e.g., Allur et al. 2018; Sila 2018b; Franco 
et  al.  2020; Maswadeh and Al Zumot  2021). We distinguish 
between four stakeholder groups that are interrelated with the 
company: customers, capital market, employees, and opinion 
leaders. By including these internal and external factors in our 
study, we create a uniform and clear structure of TQ. We sum-
marize factors that were previously considered in isolation by 
applying the method of multi-item measurement.

Prior TQ literature has analyzed the relationship between 
TQ and CFP in great detail: Products and services of higher 
quality increase the perceived utility of the product, enhance 
stakeholder satisfaction, attract customers, and increase their 
willingness to pay and rebuy, thereby increasing relative mar-
ket shares and achieving higher prices (e.g., Porter 1985). In 
addition, quality improvements help reduce operating costs by 
improvements in operational efficiencies via better resource 
utilization and waste management systems, such as reduced 
waste and defective goods (e.g., Camilleri  2022). However, 
quality improvements also require investments, which de-
crease CFP (e.g., Baum et  al.  2013). Overall, it depends on 
the magnitude of the revenue and cost effects whether TQ re-
lates to increased or decreased net CFP (e.g., Hendricks and 
Singhal 2001).

Considering CEP as an element of TQ, we apply the TQ ratio-
nale to the CEP–CFP relationship: We explicitly differentiate 
cost and revenue effects of CEP instead of focusing on net CFP 
only. We further analyze the interrelations of the TQ dimen-
sions, which mirror the separate mediators identified by prior 
research.

2.3   |   Hypotheses Development

Prior research implies that increased corporate efforts for en-
vironmental improvements, that is, higher CEP, improve both 
product quality and process quality (e.g., Tariq et  al.  2017; 
Hermundsdottir and Aspelund  2021). Higher CEP increases 

process quality by reducing resource consumption and emis-
sions (e.g., Galama and Scholtens  2021; Li et  al.  2022). Da 
Silva (2023) finds that CEP has a positive influence on techni-
cal efficiency. Shu et al. (2016) find that sustainable corporate 
management is more likely to lead to product innovations. 
Katsikeas et al.  (2016) find that an environmentally friendly 
product development strategy increases the effectiveness of 
product development, which is reflected in the introduction of 
new products and improvements to existing ones. Product and 
process improvements being components of internal quality, 
we hypothesize:

H1a.  Higher CEP is positively associated with internal quality.

Stakeholders increasingly request good CEP (e.g., Boccia and 
Sarnacchiaro 2018; Khan et al. 2021), which is an important 
incentive for firms to act accordingly (e.g., Cai and Li  2018; 
Gangi et al. 2020; Xie et al. 2024). Zhang and Ouyang (2021) 
note that the awareness and popularity of firms increase 
when they assume environmental responsibility. In addition, 
the likelihood of litigation decreases when firms assume en-
vironmental responsibility (e.g., Chakraborty et  al.  2023), 
while irresponsibility is penalized, for example, by a loss of 
trust or stock price decreases (e.g., Flammer 2013; Riera and 
Iborra 2016). Jing et al. (2023) also note that employee satis-
faction is lower when firms pollute more, leading to reduced 
CEP. However, the relation of CEP and external quality de-
pends on stakeholders' specific expectations and perceptions 
(e.g., Petersen et  al.  2021; Christensen et  al.  2023). The ex-
ample of the luxury goods' industry shows that stakeholders 
may even evaluate CEP negatively in certain cases (e.g., Kunz 
et al. 2020; Carranza et al. 2023). We test for a positive relation 
and hypothesize:

H1b.  Higher CEP is positively associated with external quality.

Stakeholders' quality perceptions depend not only on CEP di-
rectly but—according to the TQ literature—also on product and 
process characteristics. Stakeholders reflect the internal qual-
ity, that is, the quality of products and processes, when build-
ing their external quality perceptions (e.g., Feigenbaum  1983; 
Grönroos 1984; Waller and Ahire 1996). Several empirical stud-
ies find a positive relation. For instance, Gangi et al. (2020) find 
that product innovation positively relates to reputation. Huang 
and Li (2017) find that product and process improvements posi-
tively relate to the firm's own evaluation of its reputation. Chen 
et  al.  (2023) find that approved patents, as a measure of high 
product and process quality, improve the stakeholders' image 
of firms. Quintana-García et al.  (2022) analyze environmental 
innovation and cleaner production and find positive relations 
to reputation. However, stakeholders may not always be aware 
of internal improvements and have the necessary information 
(Boccia et al. 2019; Wei et al. 2018). We test for a positive relation 
and hypothesize:

H2.  Higher internal quality is positively associated with exter-
nal quality.

Regarding CFP, the TQ literature outlines that TQ improve-
ments require financial investments and promise financial 
benefits in terms of cost savings and revenue increases (e.g., 
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Feigenbaum  1951; Porter and van der Linde  1995; Baum 
et al. 2013). We argue that this likewise holds for CEP-based 
quality improvements. Prior research finds positive associa-
tions of green innovations with different aspects of CFP such 
as sales volume, market share, return on investment (e.g., 
Tang et  al.  2018), profit growth, and cash flow from market 
operations (e.g., Huang and Li 2017). For CEP-based product 
improvements, literature finds evidence of an increased will-
ingness to pay and rebuy, while low-quality products reduce 
revenues (e.g., Homburg et al. 2005; Kammerer 2009; Petersen 
et  al.  2021; Xia et  al.  2023). The paradox of consumerism, 
however, describes the gap between intended and actual be-
haviors with respect to CEP (e.g., Vermeir and Verbeke 2006). 
Examples from the luxury industry imply that stakeholders' 
claims to value high CEP do not translate into their buying de-
cision and willingness to pay (e.g., Arrington 2017; Carranza 
et al. 2023). The paradox of choice further describes that too 
many choices may cause anxiety of a suboptimal choice (e.g., 
Schwartz  2004). With product improvements next to exist-
ing products, customers may refrain from buying any, caus-
ing revenues to decrease. We test the TQ perspective and 
hypothesize:

H3a.  Internal product quality improvements are positively as-
sociated with revenues.

While product improvements generally increase revenues, 
process improvements reduce costs (e.g., Bhat  1999; Ambec 
and Lanoie 2008). Respective cost savings emerge at different 
stages (e.g., Porter and van der Linde 1995; Christmann 2000; 
Xie et  al.  2019; Wang et  al.  2021): Less resource and energy 
consumption in more efficient processes save expenses. 
Thorough monitoring reduces outage times and related costs. 
Eliminating toxic input factors saves storage costs, security 
costs, and employee costs due to lower safety and health risks. 
Less delay and rework save logistic and administration costs. 
Recycling fosters an efficient use of resources. Substitution 
of input materials, the use of by-products, and a reduction in 
waste and emissions save disposal costs, fees, and taxes. At 
the same time, such improvements demand high investment 
costs (e.g., Figge and Hahn 2005; Nuss et al. 2013), which re-
quire sufficient financial resources (e.g., Boccia et  al.  2019; 
Ghosh Ray  2019). It is not clear from an empirical perspec-
tive whether cost reductions or investment costs predominate. 
Against the null hypothesis of an overall neutral relation, we 
hypothesize:

H3b.  Internal process quality improvements are negatively as-
sociated with costs.

For CEP-based external quality improvements, we expect a re-
lation to revenues and costs. The TQ rationale implies a posi-
tive relation to revenues as consumers preferably buy from 
firms that they perceive to have good quality and particularly 
good CEP (e.g., McWilliams and Siegel  2001; Al-Najjar and 
Anfimiadou 2012). Steenis et al.  (2018), for instance, find that 
higher perceived sustainability of packaging contributes pos-
itively to consumers' purchase intention. Higher demand in-
creases prices (e.g., Marshall  1890). Good external quality 
perceptions further increase stakeholder loyalty and competi-
tive advantages (e.g., Ambec and Lanoie 2008; Aramburu and 

Pescador 2019). Prior empirical results imply a positive relation 
between high external quality perceptions and different mea-
sures of CFP (e.g., Roberts and Dowling 2002; Gangi et al. 2020; 
Miller et al. 2020). The paradox of consumerism, however, im-
plies that external quality perceptions do not necessarily trans-
late into favorable buying decisions that would affect revenues 
(e.g., Arrington 2017; Carranza et al. 2023). We test the TQ per-
spective and hypothesize:

H3c.  External quality improvements are positively associated 
with revenues.

However, consumers do not always associate sustainable 
product improvements positively, for example, because they 
fear that products will lose functionality or because they asso-
ciate more sustainable offerings with higher production costs 
that could be reflected in market prices, which has a negative 
impact on their purchasing decisions (e.g., Steenis et al. 2018). 
Firms must therefore make stakeholders sufficiently aware of 
quality improvements and their benefits, which is why they 
need to invest considerably in marketing, investor relations, 
nonfinancial reporting, and other information channels (e.g., 
McDonald and Oates 2006; Hoffmann and Fieseler 2012). For 
high external quality perceptions, firms hence incur not only 
the actual investment costs but also continuous costs to make 
transparent which investments have been made (e.g., Lee 
et  al.  2018). On the other hand, improvements in perceived 
TQ also save costs: Suppliers with higher quality perceptions 
fear less risk and have higher trust. This decreases transac-
tion costs for negotiating, closing, and monitoring contracts, 
such that the suppliers lower their prices (e.g., Roberts and 
Dowling 2002; Bergh et al. 2010). Higher quality perceptions 
increase employee motivation and lower staff fluctuation, 
which saves employee costs (e.g., Orlitzky et al. 2011). Good 
quality perceptions further increase public legitimacy by 
reducing the risk of disastrous boycotts. In addition, inves-
tors evaluate firms with higher reputation more favorably, 
reducing the cost of capital (e.g., Sen et  al.  2006; Dhaliwal 
et al. 2011; Setiany and Suhardjanto 2021). We expect that in-
vestment and communication costs prevail and hypothesize:

H3d.  External quality improvements are positively associated 
with costs.

To complete our analysis, we investigate whether CEP and CFP 
relate directly in addition to the indirect links via the interre-
lated TQ mediators. Again, we explicitly differentiate revenue 
and cost effects. CEP improvements may directly increase rev-
enues if the effects are not fully mediated by the TQ effects 
considered previously. Against the null hypothesis of a neutral 
relation, we hypothesize:

H4a.  Higher CEP is positively associated with revenues.

We expect that considerable investment costs for CEP improve-
ments increase costs independent of potential cost savings due to 
improved TQ, which are part of the mediators. We hypothesize:

H4b.  Higher CEP is positively associated with costs.

Figure 1 illustrates our comprehensive framework of hypotheses.

 10990836, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/bse.70019 by U

niversitätsbibliothek A
ugsburg, W

iley O
nline L

ibrary on [25/06/2025]. 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



7 of 30

3   |   Method

3.1   |   Measurement of Constructs

A crucial step for empirically analyzing the CEP–CFP rela-
tionship is to identify suitable measures (e.g., McWilliams 
et  al.  2006; Hang et  al.  2018). Our models include different 
exogenous (CEP) and endogenous variables (TQ and CFP). 
Following Rossiter  (2002), we proceed in two steps: (i) con-
struct definition and (ii) search for suitable indicators. We 
use both potential types of indicators: Effect indicators from 
reflective model specifications are successors affected by the 
latent variable, whereas causal indicators from formative 
model specifications are predecessors determining the la-
tent variable (e.g., Fornell and Bookstein 1982; Bagozzi 1984; 
Diamantopoulos and Winklhofer  2001; Rossiter  2002). 
Because causal indicators mostly relate to single aspects of the 
latent variable that do not necessarily correlate, multi-item 
measurement is generally recommended (e.g., Bagozzi  1994; 
Chin  1998; Helm  2005; Fuchs and Diamantopoulos  2009). 
Effect indicators, in contrast, are exchangeable as they gen-
erally move in the same direction as the variable that is to 
be measured (e.g., Chin  1998; Diamantopoulos  1999; Jarvis 
et al. 2003).

In line with prior studies (e.g., Martinez-Conesa et  al.  2017; 
Baah et  al.  2020; Bahta et  al.  2020), we use indicators from a 
broad survey, that is, the MIP (see Section 3.3). Appendix 1 lists 
the indicators used per variable.

3.1.1   |   Corporate Environmental Performance

To capture the multidimensionality of CEP (e.g., Schultze and 
Trommer 2012; Trumpp et al. 2015), we use 13 effect indica-
tors of the firms' environmental impact.9 Based on the idea 
of a circular economy that mitigates scarce resources and cli-
mate change by efficient resource (re-) use (e.g., Lieder and 
Rashid 2016; Makov et al. 2019; Zhu et al. 2019), the indicators 
include improvements in material and energy use, pollution, 
and recycling along the entire product life cycle. Still, we do 
not focus on one particular type of process or product by, for 

example, life cycle assessment (e.g., Blass and Corbett  2018; 
Kerdlap et  al.  2022). Neither do we use cities or nations 
as measurement units (e.g., Streeck et  al.  2021; Ballatore 
et  al.  2022). Rather, we measure the indicators on the firm 
level, that is, over all products and processes of a firm, to pro-
vide insights on whether firms can gain sufficient financial 
return from environmental improvements to outweigh or 
even exceed respective investment costs. In line with, for ex-
ample, Hamschmidt and Dyllick (2001) and Gonzáles-Benito 
and Gonzáles-Benito  (2006), we split CEP into its product- 
(CEPPROD) and process-based components (CEPPROC). For 
robustness purposes (see Section 4.3), we analyze the effect of 
overall CEP (CEP) by combining CEPPROD and CEPPROC. We 
measure each indicator relative to the subsector mean to con-
trol for industry differences (e.g., Fombrun and Shanley 1990; 
Christmann 2000; Telle 2006), based on the NACE classifica-
tion (for details, see Eurostat (2008)). We standardize each in-
dicator as described in Equation (1) to enable consistent item 
parceling (e.g., Albers and Hildebrandt 2006).

Changes in CEP via, for example, new organizational units, pro-
cesses, or product compositions are complex and take time (e.g., 
Clarkson et  al.  2011). Hence, we measure CEP over a change 
period of 3 years (t = 0 to t = 3). Cronbach's alphas above 0.91 
for all indicators (0.90 in the late period) noticeably exceed the 
threshold of 0.7, supporting sufficient instrument quality (e.g., 
Nunnally  1978). Item-to-total correlations between 0.60 and 
0.73 (0.54 and 0.72) exceed the threshold of 0.5 (e.g., Bearden 
et  al.  1989). In addition, all criteria of the factor analysis are 
above the required thresholds.10

3.1.2   |   Internal and External Quality

We separately analyze improvements in internal product 
(PROD) and process quality (PROC), whereby the definitions 
of product and process improvements in the MIP question-
naire are based on the definitions from the OSLO Manual 

(1)Xi (rel)(s) =
xi (rel) − E

(

xi (rel)
)

√

Var
(

xi (rel)
)

FIGURE 1    |    Hypotheses. Figure 1 illustrates the comprehensive framework of hypotheses.
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2018: “A product innovation is a new or improved good or ser-
vice that differs significantly from the firm's previous goods or 
services and that has been introduced on the market” (OECD 
and Eurostat  2018, 70). “A business process innovation is a 
new or improved business process for one or more business 
functions that differs significantly from the firm's previous 
business processes and that has been brought into use in the 
firm” (OECD and Eurostat 2018, 72). We capture the absence 
or presence of improvements from an output-based perspec-
tive via dichotomous causal indicators that take different 
timeframes and implementation statuses into account. We 
use multi-item measures for PROD and PROC in the early pe-
riod (2005–2010) but single-item measures in the late period 
(2017–2022) because of the changes in the MIP questionnaire. 
Additionally, for robustness purposes (see Section  4.3), we 
combine the dimensions of PROD and PROC in the late period 
into one measure of internal quality (IQ). We use item parcel-
ing to aggregate the indicators of PROD and PROC into com-
prehensive measures in the early period as well as to aggregate 
PROD and PROC into IQ in the late period (e.g., Rossiter 2002; 
Diamantopoulos and Siguaw 2006).

We further analyze improvements in external quality per-
ceptions (EQ). The stakeholders' perception of a firm's per-
formance and attractiveness is based on long-term personal 
experiences, knowledge, and emotions and thus comprises a 
cognitive and an affective component (e.g., Schwaiger 2004). 
We consider different types of stakeholders and measure 
EQ along four dimensions, that is, attractiveness to cus-
tomers, the capital market, employees, and opinion leaders 
(e.g., Schwaiger  2004). Because all dimensions of a multidi-
mensional construct should be defined and operationalized 
separately (e.g., Rossiter  2002), we apply item parceling per 
dimension,11 before adding the dimensions into one measure 
(e.g., Kishton and Widaman 1994).

We measure PROD, PROC, IQ, and EQ relative to the subsector 
mean to control for industry differences (e.g., Christmann 2000). 
We standardize the indicators (e.g., Albers and Hildebrandt 2006) 
and measure them over the same 3-year change period as CEP. 
Integrating the target of CEP improvements into a business 
strategy can directly trigger incremental or radical product and 
process adjustments (e.g., Dangelico and Pujari 2010). Similarly, 
CEP improvements affect external quality perceptions timely 
because firms often communicate environmental policies or 
investment strategies before fully implementing them (e.g., 
Hetze 2016; Shabana et al. 2017).

In formative measurement models, content validity depends 
on theoretical considerations (e.g., Bollen and Lennox  1991; 
Diamantopoulos and Winklhofer 2001; Petter et al. 2007), which 
we consider to be sufficient for the TQ variables because their 
item compositions are based on established theory and research 
findings.12 Linear regressions of PROD, PROC, IQ, and the di-
mensions of EQ on the respective indicators ensure estimation 
validity (e.g., Chin  1998; Diamantopoulos and Riefler  2008). 
All coefficients in the respective regressions take values above 
the critical threshold of 0.2 (e.g., Chin 1998). Each indicator is 
highly significant at the 1% level. The highest variance inflation 
factors (VIF) of 1.91 (indicators of PROD), 1.71 (PROC), and 2.22 
(EQ) for the early period as well as 1.37 (IQ) and 1.16 (EQ) for the 

late period are noticeably below the critical threshold for forma-
tive models of 5.0 (e.g., Diamantopoulos and Riefler 2008).

3.1.3   |   Corporate Financial Performance

In general, CFP displays the change in the firm's flows of ma-
terial in terms of financial units. In our main analysis, we dis-
tinguish between revenues (REV) and costs (COSTS) because 
both revenue increases and cost decreases reflect CFP improve-
ments (e.g., Klassen and McLaughlin  1996; Lankoski  2008; 
Sudha 2020). We additionally analyze net CFP (CFP) measured 
by return on sales (ROS), return on equity (ROE), and return on 
assets (ROA). All CFP variables are directly observable from ac-
counting numbers. We measure their relative change over 1 year 
to capture the effect of CEP on the firm's financial resources.

Prior literature suggests that time lags influence the CEP–CFP 
relationship (e.g., Guenther and Hoppe  2014; Li et  al.  2017). 
However, the length of the time lag is ambiguous. Hart and 
Ahuja (1996) find that the effects of emission reductions on CFP 
occur immediately, while Hang et al. (2019) document that the 
effect of CEP on CFP is significant only after at least 2 years 
and hence recommend using time lags of more than 2 years. 
Accordingly, we measure all CFP variables in the last year of the 
3-year change period of CEP and the mediators (t = 3). In addi-
tion, we measure the CFP variables at two additional points in 
time: the first (t = 4) and the second year (t = 5) after the change 
period.13

3.2   |   Econometric Model

We use the method of SEM because of the multi-equation setting 
with multiple endogenous and interdependent latent variables 
that represent hypothetical rather than observable constructs.14 
We expect that product-based CEP affects product improve-
ments and hence revenues, while process-based CEP affects 
process improvements and costs. To ensure model identifica-
tion, we exclude the relations between CEPPROD and PROC and 
CEPPROC and PROD. We expect that EQ is affected by both CEP 
dimensions.

Models 2 and 3 analyze the associations of CEP with internal 
quality improvements. We expect positive signs (H1a). Model 4 
analyzes the associations of both CEP components and product 
and process improvements with external quality perceptions. 
We expect positive signs (H1b and H2). We also expect positive 
signs in Model 5 on the associations of product improvements 

(2)𝘗𝘙𝘖𝘋𝘵𝟢−𝟥 = 𝟣𝟣 𝘊𝘌𝘗𝘗𝘙𝘖𝘋𝘵𝟢−𝟥 + 𝟣

(3)𝘗𝘙𝘖𝘊𝘵𝟢−𝟥 = 𝟤𝟣 𝘊𝘌𝘗𝘗𝘙𝘖𝘊𝘵𝟢−𝟥 + 𝟤

(4)
𝘌𝘘𝘵𝟢−𝟥 =𝟥𝟣 𝘊𝘌𝘗𝘗𝘙𝘖𝘋𝘵𝟢−𝟥+𝟥𝟤 𝘊𝘌𝘗𝘗𝘙𝘖𝘊𝘵𝟢−𝟥

+𝟥𝟣 𝘗𝘙𝘖𝘋𝘵𝟢−𝟥+𝟥𝟤 𝘗𝘙𝘖𝘊𝘵𝟢−𝟥+𝟥

(5)
𝘙𝘌𝘝 𝘵𝟥 = 𝟦𝟣 𝘊𝘌𝘗𝘗𝘙𝘖𝘋𝘵𝟢−𝟥 + 𝟦𝟣 𝘗𝘙𝘖𝘋𝘵𝟢−𝟥 + 𝟦𝟤 𝘌𝘘𝘵𝟢−𝟥 + 𝟦

(6)
𝘊𝘖𝘚𝘛 𝘚𝘵𝟥 = 𝟧𝟣 𝘊𝘌𝘗𝘗𝘙𝘖𝘊𝘵𝟢−𝟥 + 𝟧𝟣 𝘌𝘘𝘵𝟢−𝟥 + 𝟧𝟤 𝘗𝘙𝘖𝘊𝘵𝟢−𝟥 + 𝟧
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(H3a), external quality perceptions (H3c), and product-based 
CEP (H4a) with revenues. In Model 6, we expect negative as-
sociations of process improvements (H3b) and positive associa-
tions of external quality perceptions (H3d) with costs. The signs 
depend on whether investment costs or cost savings prevail. 
We further expect a positive sign for process-based CEP (H4b). 
Figure 2 depicts the model.

3.3   |   Sample

We use factually anonymized data from the MIP by the Leibniz 
Center for European Economic Research (ZEW), following, 
for example, Ghisetti and Rennings  (2014) and Horbach and 
Rammer (2020).15 The MIP is part of the CIS of the European 
Union's Statistical Office (Eurostat) (e.g., ZEW 2020a), which is 
repeatedly used in other recent studies (e.g., Ferreira et al. 2020; 
Madaleno et al. 2020; Biscione et al. 2021; Parrilli et al. 2023; 
Zastempowski  2023; Prokop et  al.  2024). Since 1993, the MIP 
has been collecting proprietary data on innovation activities by 
German firms of all sizes and industries yearly. The MIP fol-
lows the same methodological standards as all European CIS.16 
Germany provides an interesting context for our research be-
cause the importance of innovation is high. Germany spent be-
tween 2.4% and 3.2% of its GDP on R&D during the last two 
decades, which is similar to the United States (e.g., OECD 2024). 
The MIP provides extensive information on product, service, 
process innovations, related expenditures, and economic suc-
cess. It allows researchers, practitioners, and politicians to 
evaluate the country's technological performance and identify 
barriers or facilitators of innovation (e.g., ZEW 2020a, 2020b). 
In addition, Germany puts high weight on ESG. It does not only 
follow and contribute to European ESG regulations but also sets 
national incentives like an award for best practice (BMAS 2024).

Our early sample period covers the years 2005–2010. We use 
CEP and TQ data for the years 2005 (t = 0) to 2008 (t = 3) for our 
main analyses to exclude biases in our firm-level results due to 
overriding effects of the European sustainability policy that ac-
celerated after the Treaty of Lisbon became effective in Germany 
by 2009 (e.g., European Union 2012; STMUV 2023). These data 
stem from the MIP 2006 to 2009. The CFP data for 2008 stem 
from the MIP 2009. For additional analyses, we use financial 

data for 2008 (t = 3) to 2010 (t = 5) from the MIP 2011. We use ad-
ditional CFP data from the Bureau-von-Dijk database DAFNE 
that contains financial data of German firms and uses the same 
anonymous firm identification codes as the MIP (DAFNE 2020). 
Our early sample initially includes 18,154 observations. We drop 
firms with inconsistent MIP information on operational units 
over time to exclude potential bias due to overriding changes 
in firm structures.17 After further excluding observations with 
missing values, our final early sample comprises 5,791 observa-
tions for our main analyses. For our moderation analyses, the 
numbers of observations depend on the distribution of the ob-
servations on the respective moderating dimensions and poten-
tially missing information on the classification items.

Our recent sample period covers the years 2017–2022. We use 
CEP and TQ data for the years 2017 (t = 0) to 2020 (t = 3) from 
the MIP 2018 to 2021 and CFP data for 2020 from the MIP 2021. 
Additionally, we use CFP data for 2020 (t = 3) to 2022 (t = 5) 
from the DAFNE database. Our recent sample initially includes 
13,066 observations. After controlling for firms with inconsis-
tent MIP information on operational units over time and ex-
cluding observations with missing values, our final late sample 
comprises 4,315 observations.18

Table 1 shows the descriptive statistics. The mean of about zero 
for CEP indicates that, on average, firms have not changed their 
CEP during the sample periods. The minimum of −4.12

(−2.14 in the late period) and the maximum of 8.92 (8.14) show 
that the highest CEP improvement is more extensive than the 
highest decrease. We observe similar patterns for the CEP 
components. CEPPROC shows a higher standard deviation 
and larger minimum and maximum values than CEPPROD, 
which might be due to the higher number of indicators. The 
means of REV and COSTS are about zero, indicating neither a 
revenue increase nor a cost reduction on average. The positive 
maxima show higher absolute values than the negative min-
ima. In our early period, the same holds for the net CFP vari-
ants ROS and ROE. For ROA, the negative minimum is larger 
than the positive maximum. PROD and PROC show slightly 
negative mean values, while the positive maxima are some-
what larger than the negative minima. In our late period, the 
effects for ROS, ROE, and ROA and for PROD and PROC are 

FIGURE 2    |    Coefficients of the main structural equations model. Figure 2 presents the coefficients of the measurement models of the latent vari-
ables and the coefficients of the main model comprising Equations (2)–(6). All variables are defined in Appendix 1.
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reversed: While for ROS and ROE, the negative minimum is 
larger than the positive maximum, for ROA the positive max-
imum is larger than the negative minimum. PROD and PROC 

show slightly positive mean values, while the negative min-
ima are somewhat larger than the positive maxima. IQ shows 
a slightly negative mean value, while the negative minimum is 

TABLE 1    |    Descriptive statistics.

2005–2010 2017–2022

Variable Mean SD Min. Max. Mean SD Min. Max.

CEPt0–3 0.00 1.82 −4.12 8.92 0.00 1.86 −2.14 8.14

CEPPRODt0–3 0.00 2.16 −4.00 8.57 0.00 1.98 −2.18 7.01

CEPPROCt0–3 0.00 5.24 −11.88 25.98 0.00 3.57 −3.79 16.36

PRODt0–3 −0.02 1.65 −18.54 20.79 0.09 0.42 −4.00 3.79

PROCt0–3 −0.05 1.70 −17.58 17.60 0.49 0.47 −4.15 1.28

IQt0–3 — — — — −0.33 1.41 −15.43 9.52

EQt0–3 0.00 2.12 −24.19 53.90 0.00 2.05 −51.06 52.61

REVt3 0.00 1.00 −1.51 63.92 0.00 1.00 −0.10 50.80

COSTSt3 0.00 1.00 −4.65 14.38 0.00 1.00 −0.48 13.85

ROSt3 0.00 1.00 −12.84 18.06 0.00 1.00 −20.28 7.81

ROEt3 0.00 1.00 −12.22 19.29 0.00 1.00 −27.88 10.10

ROAt3 0.00 1.00 −26.30 4.29 0.00 1.00 −1.45 41.91

Note: Table 1 presents the descriptive statistics of the different CEP variables, the TQ mediators PROD, PROC, IQ, and EQ, and the different CFP variables for the 
periods 2005–2010 and 2017–2022.
All variables are defined in Appendix 1.

FIGURE 3    |    Results of the main structural equations model. Figure 3 presents the coefficients of our main SEM estimation (p-values in parenthe-
ses). Panel A refers to the early period (2005–2010) and Panel B to the late period (2017–2022). *, **, and *** indicate that the estimated coefficients are 
statistically significant at the 10%, 5%, and 1% levels, respectively, using a two-tailed test. All variables are defined in Appendix 1.
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larger than the positive maximum. For both periods, the mean 
of zero for EQ indicates that external quality perceptions did 
not change on average. The standard deviation is higher than 
for the other mediators, which indicates more pronounced dif-
ferences between single firms.

4   |   Results

4.1   |   Results of the Main Analysis

Figure 3 presents the results of our main SEM estimation. Panel 
A shows the results for our early period (2005–2010), and Panel 
B shows the results for our late period (2017–2022). For both pe-
riods, the information criteria show reasonable values (Akaike: 
268,829 (Panel B: 182,199); Bayes: 269,155 (182,511)). The com-
parative fit index of 0.9 (0.87) is close to the critical threshold 
(Bentler  1990), indicating a sufficient fit of the overall SEM. 
With 0.96 (0.95), the coefficient of determination is close to a 
perfect fit of 1.0 (Chin 1998).

We find that CEPPROD significantly relates to internal qual-
ity proxied by PROD (Panel A: γ11 = 0.1041, p < 0.05; Panel B: 
γ11 = 0.0406, p < 0.01) and to EQ (Panel A: γ31 = 0.4630, p < 0.01; 
Panel B: γ31 = 0.6744, p < 0.01), supporting H1a and H1b. In our 
early period, hypothesis  H1b is additionally supported as the 
relation between CEPPROC and EQ is significant (γ32 = 0.4695, 

p < 0.01). In our late period, it is insignificant. We further 
find that PROD significantly relates to EQ in the early period 
(β31 = 0.0520, p < 0.05), whereas the relation is insignificant in 
the late period. While we do not find significant relations for 
our second proxy of internal quality PROC in the early period, 
we do so in the late period (CEPPROC and PROC: γ21 = 0.0816, 
p < 0.01; PROC and EQ: β32 = 0.1973, p < 0.05). This implies that 
in the past a higher CEP was not necessarily accompanied by 
process improvements and that external stakeholders might not 
have been sufficiently aware of process improvements to incor-
porate them into their quality perceptions. In contrast, process 
improvements may have become more important over time be-
cause of a possible higher environmental awareness in more re-
cent times. This is in line with Rahmani et al. (2024) and Burki 
et al.  (2018), who argue that process improvements depend on 
the proactivity of the top management. Overall, for both sam-
ple periods, we find significant relations between internal and 
external quality, which supports H2. Hence, analyzing the inter-
relations between mediators that were previously analyzed sep-
arately is an important step toward comprehensively assessing 
the CEP–CFP relationship.

The relationship between PROD and REV (H3a) is insignificant 
for both periods, consistent with the paradox of consumerism 
and the paradox of choice, which limit customers' willingness 
to pay for CEP in case of too many choices (e.g., Schwartz 2004; 
Arrington 2017). For the early period, the relationship between 

FIGURE 4    |    Results of the structural equations model with net CFP (ROS). Figure 4 presents the coefficients of our SEM estimation with net CFP 
instead of revenues and costs, using ROS for net CFP (p-values in parentheses). Panel A refers to the early period (2005–2010) and Panel B to the late 
period (2017–2022). The results for ROE and ROA are comparable. *, **, and *** indicate that the estimated coefficients are statistically significant at 
the 10%, 5%, and 1% levels, respectively, using a two-tailed test. All variables are defined in Appendix 1.
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PROC and COSTS is significant and positive (β52 = 0.0102, 
p < 0.05), while the relationship is significant and negative for 
the late period, supporting H3b (β52 = 0.0102, p < 0.05). From 
this, we can conclude that in the current time period, process 
improvements not only play a more important role in environ-
mental management but also reduce costs. EQ positively relates 
to COSTS (Panel A: β51 = 0.0586, p < 0.01; Panel B: β51 = 0.0010, 
p < 0.1), supporting H3d, and—for the early period—also to REV 
(Panel A: β42 = 0.0068, p < 0.01), supporting H3c. The direct re-
lationship between CEPPROD and REV (H4a) is insignificant 
for both periods, implying that the interrelated TQ mediators 
fully explain the relationship between CEP and revenues. The 

relationship between CEPPROC and COSTS is significant (Panel 
A: γ51 = 0.2711, p < 0.01, Panel B: γ51 = 0.1701, p < 0.01), support-
ing H4b.

In both time periods, the positive associations of CEP and 
internal and external quality with costs indicate that invest-
ment costs outweigh cost savings in the first place. Still, for 
the early period, our results indicate that external quality is 
the main channel through which CEP and related product 
improvements relate to higher revenues. High CEP seems to 
have exceeded stakeholders' expectations and caused a higher 
willingness to pay and rebuy. For the late period, we do not 

FIGURE 5    |    Results of the robustness models with overall CEP. Figure 5 presents the coefficients of our robustness SEM estimation with overall 
CEP instead of the CEP components (p-values in parentheses). Panel A refers to the early period (2005–2010), and Panels B and C refer to the late pe-
riod (2017–2022). Panel B analyzes the dimensions of internal quality (PROD and PROC) separately, while Panel C combines them into one measure 
(IQ). *, **, and *** indicate that the estimated coefficients are statistically significant at the 10%, 5%, and 1% levels, respectively, using a two-tailed 
test. All variables are defined in Appendix 1.
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find an indirect increase in revenues, which we attribute to 
the increased external pressure and environmental regula-
tions that firms need to fulfill. Hence, good CEP may no lon-
ger be a premium quality attribute but an obligation. This is 
in line with a recent study that analyzes the opposite, that is, 
corporate irresponsibility, and finds no significant consumer 
reaction on average (Christensen et al. 2023). Still, in the late 
period, CEP benefits firms by a reduction in costs via the 
channel of internal process improvements.

In t = 4 and t = 5, all relations between the TQ and the CFP vari-
ables turn insignificant, which implies that quality improve-
ments lose their relevance for revenue increases (cost decreases) 
and cost increases after a relatively short period of time. Our 
findings are in accordance with the proposition by Hart and 

Ahuja  (1996) that accounting-based measures of CFP react to 
changes in CEP in a timely manner.19

4.2   |   Results for Net Financial Performance

We further analyze our main model using net CFP (CFP) instead 
of revenues and costs, such that Equations (5) and (6) are jointly 
replaced by the following equation:

Equation (7) regresses all variables on net CFP, covering pair-
wise combinations of our hypotheses: The relationship between 

(7)

𝘊𝘍 𝘗 𝘵𝟥=𝟦𝟣 𝘊𝘌𝘗𝘗𝘙𝘖𝘋𝘵𝟢−𝟥+𝟦𝟤 𝘊𝘌𝘗𝘗𝘙𝘖𝘊𝘵𝟢−𝟥+𝟦𝟣 𝘗𝘙𝘖𝘋𝘵𝟢−𝟥

+𝟦𝟤 𝘌𝘘𝘵𝟢−𝟥+𝟦𝟥 𝘗𝘙𝘖𝘊𝘵𝟢−𝟥+𝟦

FIGURE 6    |    Results of the robustness model with overall CEP and net CFP (ROS). Figure 6 presents the coefficients of our robustness SEM esti-
mation with overall CEP instead of the CEP components and net CFP instead of revenues and costs, using ROS for net CFP (p-values in parentheses). 
Panel A refers to the early period (2005–2010), and Panels B and C refer to the late period (2017–2022). Panel B analyzes the dimensions of internal 
quality (PROD and PROC) separately, while Panel C combines them into one measure (IQ). The results using ROE instead of ROS are comparable. 
Using ROA for the early period, the relationship between PROD and ROA is positively significant at the 10% level (β41 = 0.0073, p < 0.1). The further 
relations are inferentially identical to those of ROS. *, **, and *** indicate that the estimated coefficients are statistically significant at the 10%, 5%, 
and 1% levels, respectively, using a two-tailed test. All variables are defined in Appendix 1.
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internal quality and CFP (H3a and H3b) depends on whether 
revenue increases and cost reductions compensate the invest-
ment costs for internal quality improvements. The relationship 
between external quality and CFP (H3c and H3d) depends on 
whether financial benefits from external quality improvements 
compensate the costs for marketing and other communication 
channels. For the direct CEP–CFP relationship (H4a and H4b), 
prior literature finds different signs (see Section 2.1). Figure 4 
shows our results using ROS for net CFP. Results are similar 
using ROE or ROA.

Our inferences on the relations between CEP and internal and 
external quality (H1a and H1b) and between internal and exter-
nal quality (H2) remain qualitatively unchanged. CEP shows a 
significantly positive relation to internal and external quality, 
which supports H1a and H1b. Internal quality shows a signifi-
cantly positive relation to external quality, which supports H2. 
In contrast, we find no significant relations of CEP and internal 
and external quality with net CFP. This implies that the indirect 
relations of CEP to higher revenues (to reduced costs) and its 
direct relation to increased costs as found in our main analysis 
compensate each other.

When we compare the results for the two different time peri-
ods, we find that in both periods, the direct costs are compen-
sated by the benefits of higher CEP, but the effects are different 
in the two periods, as outlined in Section 4.1: While high CEP 
increased revenues via external quality in the early period, it de-
creases costs via internal process quality in the more recent times, 
which are characterized by stronger environmental policies and 
stakeholder expectations. Both documented compensation mech-
anisms are in line with the theory of the firm in that CEP invest-
ments, like other investments, are a result of supply and demand 
and hence cannot provide excess returns in competitive markets 
(e.g., McWilliams and Siegel 2001). Nevertheless, a neutral CEP–
CFP relationship as found by some prior studies (e.g., Griffin and 
Mahon 1997; McWilliams and Siegel 2000) might contain signifi-
cant underlying relations to CFP components that are relevant for 
firms' strategy development and management. Our results fur-
ther support meta-analytical inferences that the CEP–CFP rela-
tionship highly depends on variable measurement (e.g., Orlitzky 
et al. 2003; Guenther and Hoppe 2014; Hang et al. 2019).

4.3   |   Robustness

For robustness purposes, we analyze our main and our net 
CFP model for overall CEP (CEP) instead of its components 
(CEPPROD and CEPPROC). The first robustness model is as 
follows:20

 

(8)𝘗𝘙𝘖𝘋𝘵𝟢−𝟥 = 𝟣𝟣 𝘊𝘌𝘗 𝘵𝟢−𝟥 + 𝟣

(9)𝘗𝘙𝘖𝘊𝘵𝟢−𝟥 = 𝟤𝟣 𝘊𝘌𝘗 𝘵𝟢−𝟥 + 𝟤

(10)
𝘌𝘘𝘵𝟢−𝟥 = 𝟥𝟣 𝘊𝘌𝘗 𝘵𝟢−𝟥 + 𝟥𝟣 𝘗𝘙𝘖𝘋𝘵𝟢−𝟥 + 𝟥𝟤 𝘗𝘙𝘖𝘊𝘵𝟢−𝟥 + 𝟥

(11)
𝘙𝘌𝘝 𝘵𝟥 = 𝟦𝟣 𝘊𝘌𝘗 𝘵𝟢−𝟥 + 𝟦𝟣 𝘗𝘙𝘖𝘋𝘵𝟢−𝟥 + 𝟦𝟤 𝘌𝘘𝘵𝟢−𝟥 + 𝟦

(12)
𝘊𝘖𝘚𝘛 𝘚𝘵𝟥 = 𝟧𝟣 𝘊𝘌𝘗 𝘵𝟢−𝟥 + 𝟧𝟣 𝘌𝘘𝘵𝟢−𝟥 + 𝟧𝟤 𝘗𝘙𝘖𝘊𝘵𝟢−𝟥 + 𝟧
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For the late period, we additionally combine the dimensions of 
internal quality (PROD and PROC) into one measure (IQ) be-
cause then we can only use single-item measures for PROD and 
PROC due to changes in the MIP questionnaire, while we use 
multi-item measures in the early period. We use the follow-
ing model:

For both robustness models, we analyze net CFP. First, we re-
place Equations (11) and (12) as follows:

In the same manner, we replace Equations (15) and (16) in the 
additional analyses for the late period as follows:

The results in Figures 5 and 6 show that all inferences remain 
qualitatively unchanged: CEP significantly relates to quality im-
provements, to higher revenues via external quality perceptions 
(to reduced costs via internal process improvements), and to 
higher costs, while the relation to net CFP is insignificant.

4.4   |   Additional Moderation Analyses

To analyze the influence of contextual factors, we rerun our 
main model for subsamples of the early sample, split along one of 
six dimensions a time. Prior studies have identified several rele-
vant moderators of the direct CEP–CFP relationship in different 
settings (see, e.g., Guenther and Hoppe (2014) for an overview). 
Our broad sample allows us to analyze whether these modera-
tors lead to different results within one and the same specifica-
tion of analysis as asked for by, for example, Earnhart  (2018). 
Table 2 presents the results. Column A shows the results for our 
full sample (as depicted in Figure 3) for comparison purposes. 
Columns B–G show that how CEP affects CFP directly and indi-
rectly via TQ depends on industry, firm size, location, ownership 
structures, competition, and experience in CEP management. 
Appendix 2 discusses the results in detail. Consistent with our 
main results, the results of the moderation analyses support the 
notion that with increasing CEP regulation and stakeholder ex-
pectations, CEP improvements tend to no longer translate into 
higher external quality and hence higher revenues.

5   |   Conclusion

We contribute to the research on whether, when, and how it pays 
for firms to be green in terms of CFP (e.g., King and Lenox 2001; 
Guenther and Hoppe  2014; Yi et  al.  2023) by drawing on the 

connection between CEP and TQ as a unifying framework to fill 
the respective research need identified in prior literature. The TQ 
perspective provides a comprehensive theoretical basis to analyze 
the CEP–CFP relationship. We take the multidimensionality of 
the variables and time lags into account as recommended by prior 
meta-analyses. We distinguish between two time periods—an 
early period (2005–2010) and a late period (2017–2022) – to account 
for the intermediate shift in CEP–CFP research as well as in en-
vironmental regulations and requirements. For the early period, 
we find that CEP significantly relates to quality improvements 
and to higher revenues via external quality perceptions. In those 
times, high CEP seems to have exceeded stakeholders' expecta-
tions and caused a higher willingness to pay. For the late period, 
we do not find these effects, which we attribute to the increased 
external pressure and environmental regulations that firms need 
to fulfill. Hence, good CEP may no longer be a premium quality 
attribute but an obligation. Still, we find that CEP significantly re-
lates to quality improvements and benefits firms by lower costs 
via internal process improvements. In both periods, CEP directly 
causes costs. Investigating internal and external quality within 
one study, we unify selective insights of prior studies on proxies 
for either of them. We find that internal quality improvements and 
external quality perceptions are significantly related, emphasiz-
ing the importance to simultaneously analyze different mediators 
and their interrelations to reduce omitted variable bias.

We further add to prior literature by differentiating the reve-
nue and cost dimensions of CFP in line with the TQ literature. 
While CEP has a neutral effect on net CFP, it has a significant 
effect on revenues and costs: In the early period, the indirect 
effect of CEP on higher revenues via external quality com-
pensates the direct effect of CEP on higher costs. In the late 
period, compensation stems from an indirect effect of CEP 
on cost reductions via internal process improvements. This 
explains prior results of neutral relations when analyzing net 
CFP only and implies that firms do neither improve nor reduce 
their financial resources by CEP investments because of com-
pensatory effects. Hence, firms can improve their CEP without 
destroying financial value by improving quality.21

Our moderation analyses for the early period further indicate 
that the results depend on industry, firm size, location, owner-
ship structures, competition, and experience in CEP manage-
ment. Hence, the effects of voluntary CEP improvements are not 
universal but depend on firm-specific conditions. Overall, our 
analyses show the pattern that CEP does not increase EQ and 
hence revenues in contexts of higher CEP regulation.

Moreover, our study provides conclusions and recommenda-
tions for sustainable corporate management to steer firms in 
terms of CFP and for nonfinancial reporting as increasingly 
mandated in many parts of the world. Particularly nowa-
days, management should improve CEP and hence internal 
processes to offset investment costs related to CEP improve-
ments. Firms may have superseded stakeholder perceptions 
with their CEP efforts resulting in higher revenues before 
sustainable regulations have developed. Nowadays, however, 
high CEP is indispensable and does no longer lead to addi-
tional revenues. Still, more efficient internal process quality 
through management focused on CEP as a dimension of TQ 
may save costs that compensate the up-front investments. 

(13)𝘐𝘘𝘵𝟢−𝟥 = 𝟣𝟣 𝘊𝘌𝘗 𝘵𝟢−𝟥 + 𝟣

(14)𝘌𝘘𝘵𝟢−𝟥 = 𝟤𝟣 𝘊𝘌𝘗 𝘵𝟢−𝟥 + 𝟤𝟣 𝘐𝘘𝘵𝟢−𝟥 + 𝟥

(15)𝘙𝘌𝘝 𝘵𝟥 = 𝟥𝟣 𝘊𝘌𝘗 𝘵𝟢−𝟥 + 𝟥𝟣 𝘐𝘘𝘵𝟢−𝟥 + 𝟥𝟤 𝘌𝘘𝘵𝟢−𝟥 + 𝟦

(16)COSTSt3 = γ41 CEPt0−3 + β41 IQt0−3 + β42 EQt0−3 + ζ5

(17)
𝘊𝘍 𝘗 𝘵𝟥 =𝟦𝟣 𝘊𝘌𝘗 𝘵𝟢−𝟥+𝟦𝟣 𝘗𝘙𝘖𝘋𝘵𝟢−𝟥

+𝟦𝟤 𝘌𝘘𝘵𝟢−𝟥+𝟦𝟥 𝘗𝘙𝘖𝘊𝘵𝟢−𝟥+𝟦

(18)𝘊𝘍 𝘗 𝘵𝟥 = 𝟥𝟣 𝘊𝘌𝘗 𝘵𝟢−𝟥 + 𝟥𝟣 𝘐𝘘𝘵𝟢−𝟥 + 𝟥𝟤 𝘌𝘘𝘵𝟢−𝟥 + 𝟦
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Such clearer management focus may, in turn, help firms iden-
tify financially material information as asked for by stake-
holders and recent nonfinancial reporting regulations like the 
NFRD and CSRD.

Our study also provides new insights and recommendations 
for policymakers. As our results have shown, the negative ef-
fect of environmental investments on net CFP is largely offset 
by positive consequences but that there is no net benefit. Our 
moderation analyses show that particularly smaller firms face 
cost increases. These are the firms with less employees, that 
is, often less capacity for innovative additional projects. As a 
consequence, policymakers may need to provide the incentives 
necessary for firms to make green investments to support the 
transition toward sustainability. Still, additional regulatory 
programs may lead to confusion and overload that may pre-
vent the intended changes in firms' CEP investment behavior. 
Therefore, it is particularly important to adequately tailor such 
programs and incentives to industry and country circumstances 
(Flachenecker and Kornejew 2019).

Future research might investigate the implementation of inte-
grated TQ management, for example, based on case studies or 
interviews. Integrated reporting is one possibility to fulfill the 
new reporting requirements. From a TQ perspective, it would 
be particularly interesting whether this directive has changed 
not only reporting but also the strategic management focus of 
adopting firms. While the MIP provides in-depth insights into 
corporate innovation based on firm surveys, further research is 
needed to gain insights from different perspectives: For exam-
ple, questionnaires to customers or the broader public could pro-
vide measures of external quality perceptions from an outside 
perspective. Such research can provide more detailed insights 
on how different facets of TQ shape the CEP–CFP relationship. 
In addition, future research might extend the scope of analyses 
to provide insights into broader settings than that of the German 
firms taking part in the MIP.

Our German sample is well suited for studying our research 
question, and focusing on one country comes with the ad-
vantage of holding institutional characteristics constant 
(Leuz 2003). However, given its focus on SMEs, it is unclear 
whether the results would generalize to larger, listed firms 
and other environments outside the EU. Because the MIP 
is part of the broader European CIS and covers SMEs that 
represent 99% of all firms in Europe (e.g., García-Quevedo 
et  al.  2020) and because many environmental regulations 
that hold in Germany are also effective throughout the EU, 
our study is largely representative of European countries. To 
analyze whether our results hold in other countries, the CIS 
may provide an adequate starting point for comparable data.22 
In addition, future studies might analyze other countries 
with currently less environmental regulation, as was the case 
in Germany during our early period analyses. In light of the 
increasing regulatory pressure on firms to invest in CEP, it 
would further be interesting to analyze the implications of dif-
ferent CEP strategies within a TQ framework, that is, whether 
proactive or reactive changes in CEP provide different direct 
and indirect effects on TQ and CFP.23 To conclude, the ques-
tion “(When and how) does it pay to be green?” may still be up 
for further research despite the multitude of existing studies.
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Endnotes

	 1	The term CEP is widely used in prior literature and conceptu-
alized via different measures (see, for instance, Guenther and 
Hoppe (2014) or Earnhart (2018) for an overview). We use a direct, 
operational, and firm perception–based measurement and under-
stand CEP as a firm's efforts to avoid or at least reduce its negative 
environmental impacts.

	 2	Prior studies measure CFP by different stock market, accounting, 
or internal management variables (see, for instance, Guenther and 
Hoppe (2014) or Earnhart (2018) for an overview). We use revenues, 
costs, and net CFP (return on sales, on equity, and on assets) to cap-
ture the effects of environmental improvements on the financial re-
sources of the firms.

	 3	The concept of TQ was first proposed by Feigenbaum (1951) under 
the term “total quality control”. It was further shaped under the term 
“total quality management” (TQM) by, for instance, Juran  (1951), 
Crosby (1979), and Deming (1982) and has been adopted rapidly by 
firms (e.g., Snape et al. 1996; Ghobadian and Gallear 2001; Prajogo 
and Sohal 2006).

	 4	The NFRD has rendered nonfinancial reporting mandatory as of 
2017 for firms of public interest with more than 500 employees. The 
CSRD from 2022 increases requirements and scope of nonfinancial 
reporting.

	 5	Theories range from a positive to a negative as well as a neutral relation. 
The Porter hypothesis (Porter 1990; Porter and van der Linde 1995), 
the natural resource–based view (Hart 1995), the stakeholder theory 
(Davis 1973), the social impact theory (Latané 1981), and the slack 
resources theory (Cyert and March 1963) assume a positive associa-
tion. The trade-off hypothesis (Levitt 1958; Friedman 1970) and the 
theory of managerial opportunism (Preston and O'Bannon 1997) pre-
dict a negative association. The theory of the firm (McWilliams and 
Siegel 2001) and the stewardship theory (Donaldson and Davis 1991) 
propose a neutral relation.

	 6	Further literature in search of explanations for the differences in 
prior research results refers to a bidirectional relationship between 
CEP and CFP (e.g., Busch and Friede 2018; Hang et al. 2019) or an 
optimal level of CEP investments depending on internal as well as ex-
ternal determinants (e.g., Salzmann et al. 2005; Lankoski 2008; Wang 
et al. 2016; Trumpp and Guenther 2017).

	 7	From a TQ perspective, the mediators are all part of TQ: Innovations 
reflect internal quality improvements. Prominence and favorability 
as well as overall reputation reflect external quality. Human capital 
like employee satisfaction and training programs as well as corpo-
rate culture are direct drivers of internal and potentially also external 
quality. Sustainable competitive advantages are based on improve-
ments in both internal and external quality.

	 8	Some studies already use SEM in related analyses (e.g., Sambasivan 
et al. 2013; Huang and Li 2017; Saeidi and Othman 2017; Sila 2018a), 
but none of them differentiates the revenue and cost dimensions of 
CFP in their model, includes the various moderators, and incorpo-
rates the interrelations between the separate mediators.

	 9	We do not measure CEP by external rankings or ratings, which com-
monly combine indicators from the categories “environmental im-
pact,” “regulatory compliance,” and “organizational processes” in 
significantly varying ways (Delmas and Blass 2010). We do neither 
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define CEP as the fulfillment of stakeholder expectations (Schultze 
and Trommer 2012), because we consider stakeholder perceptions as 
an external quality attribute that we analyze as a successor of CEP.

	10	With values of 0.90 (0.92) (CEP), 0.70 (0.75) (CEPPROD), and 0.89 (0.90) 
(CEPPROC), the Kaiser–Meyer–Olkrin criteria for our CEP measures 
are above the threshold of 0.6 (e.g., Kaiser and Rice  1974), indicat-
ing a good cohesiveness of the underlying indicators. With values of 
0.92 (0.92) (CEP), 0.83 (0.83) (CEPPROD), and 0.90 (0.88) (CEPPROC), 
factor reliability is above the critical threshold of 0.6 (e.g., Bagozzi 
and Yi 1988). The Fornell–Larcker criterium requires that the average 
variance of each indicator should be higher than its square correla-
tion with other constructs (e.g., Fornell and Larcker 1981). A highest 
square correlation of 0.16 (0.05) (CEP), 0.24 (0.04) (CEPPROD), and 
0.15 (0.09) (CEPPROC), respectively, supports high discriminant 
validity. The chi square test of independence (e.g., Pearson  1900) 
supports a good overall model fit at the 5% significance level. After 
correction for correlation of the error terms, values of the comparative 
fit index (e.g., Bentler 1990) and the Tucker–Lewis index (e.g., Tucker 
and Lewis 1973) of 0.96 (0.93) and 0.94 (0.90), respectively, are above 
the critical threshold of 0.9.

	11	Because of changes in the MIP questionnaire, we measure “attrac-
tiveness to opinion leaders” as a single-item construct in the late 
period.

	12	In contrast to reflective measurement models, correlations of the indi-
cators in formative measurement models do not stem from the model 
and the indicators as dependent variables correlate with the respec-
tive error term. Hence, model quality criteria like factor reliability or 
discriminant validity cannot be applied meaningfully (e.g., Bollen 
and Lennox  1991; Nunnally and Bernstein  1994; Diamantopoulos 
and Winklhofer 2001; Jarvis et al. 2003; Petter et al. 2007).

	13	We find that significant relations mainly disappear with longer time 
lags. Hence, we do not tabulate the results for t = 4 and t = 5 but pro-
vide additional information in the text or in footnotes.

	14	While regression analyses typically analyze models with only one 
equation or several independent equations and path analyses analyze 
interdependent equations with concretely observable variables, SEM 
can incorporate latent variables (e.g., Jöreskog 1978; Kaplan 2009).

	15	Find further information on the data provision related to the MIP 
here: https://​koope​ratio​nen.​zew.​de/​en/​zew-​fdz/​use-​files/​​scien​tific​
-​use-​files.​html (accessed May 9, 2024).

	16	Find further information on the MIP here: https://​www.​zew.​de/​
en/​publi​catio​ns/​zew-​exper​tises​-​resea​rch-​repor​ts/​resea​rch-​repor​ts/​
innov​ations/​mannh​eim-​innov​ation​-​panel​-​the-​annua​l-​germa​n-​innov​
ation​-​survey (accessed May 9, 2024).

	17	The MIP differentiates between segment, single firm, and affiliated 
group of firms. The Kruskal and Wallis (1952) test indicates that the 
data are uniformly distributed across the three types of operational 
units (p < 0.01).

	18	The MIP covers a representative sample that remains generally stable 
over time. However, it is continuously adjusted for firm bankruptcy, 
mergers, or acquisitions and is extended by a random sample of newly 
founded firms every second year (e.g., ZEW  2020b). Therefore, the 
firms included in our two samples are not neccessarily the same even 
though we use data from the same survey.

	19	In the early sample period, regarding the direct relation between CEP 
and CFP, we find a significantly negative relation between CEPPROC 
and COSTS in t = 4, that is, a decrease in costs when we consider a 
longer time lag (γ51 = −0.0848, p < 0.01). This might be due to learning 
effects from CEP implementations and hence lower investment costs 
such that the cost savings prevail. As in t = 3, we do not observe a 
significant relation between CEPPROD and REV in t = 4. In t = 5, the 
effects of CEP on costs and revenues are insignificant. This indicates 
that the significance of the relationship between CEP and CFP disap-
pears at a certain point in time, which is consistent with the findings 

by Hang et al. (2019). For the late sample period, we do not find any 
significant relations between CEP and CFP in t = 4 and t = 5.

	20	In comparison to our main model, each equation contains CEP in-
stead of the respective component(s). Equation (10) is reduced by one 
variable compared to Equation (4) in our main model that includes 
both CEP components.

	21	Lee et al. (2018) draw on Pascal's wager and the parallel to religious 
beliefs: One does not lose much by living in accordance with a belief 
that was false, but one would if living contrary to a belief that was 
essentially true. Our study provides empirical evidence that firms do 
not gain but also incur no net cost when contributing to a greener 
environment and the endeavor to save the earth from climate risks.

	22	One might expect that our results for the late period might also hold 
in other European countries because of common European ESG 
regulations. Still, recent studies using the CIS data to analyze other 
environmental- or innovation-related topics find parallels as well as 
differences in their results across countries. For example, Prokop 
et  al.  (2024) find a reverse relation between eco-innovation and 
business model innovation in each analyzed state (Germany, Czech 
Republic, and Greece), but their results on the relationship between 
eco-innovation and environmental benefits differ across the states. 
Parrilli et  al.  (2020) find variations in business innovation modes 
across European countries.

	23	See, for instance, Dixon-Fowler et  al.  (2013) for a related meta-
analysis without TQ considerations.
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Appendix 1 

List of Variables

Panel A: Environmental performance

2005–2010 2017–2022

Variable Measurement

Model 

specification Composition Items Source Composition Items Source

CEP Improvements in 

environmental 

performance, 

t = 0 to t = 3

Reflective Multi-item Items of CEPPROC 

and CEPPROD

MIP 2009 Multi-item Items of CEPPROC and 

CEPPROD

MIP 

2021

CEP-

PROC

Improvements 

in process-based 

environmental 

performance, 

t = 0 to t = 3

Reflective Multi-item 1.  Material use per 

unit of output

2.  Energy use per 

unit of output

3.  CO2 “footprint”

4.  Air pollution

5.  Water pollution

6.  Soil pollution

7.  Noise pollution

8.  Polluting or 

hazardous 

materials

9.  Recycling of 

waste, water, or 

materials

MIP 2009 Multi-item 1.  Material use per unit of 

output

2.  Energy use per unit of output

3.  CO2 “footprint”

4.  Air pollution

5.  Water or soil pollution

6.  Noise pollution

7.  Fossil fuel

8.  Hazardous materials

9.  Recycling of waste, water, or 

materials

MIP 

2021

CEP-PROD Improvements 

in product-based 

environmental 

performance, 

t = 0 to t = 3

Reflective Multi-item 1.  Energy use of 

products

2.  Air, water, soil, or 

noise pollution of 

products

3.  Recyclability of 

products

4.  Share of new 

products 

with positive 

environmental 

effects

MIP 2009 Multi-item 1.  Energy use of products

2.  Air, water, soil, or noise 

pollution of products

3.  Recyclability of products

4.  Product life cycle

MIP 

2021

Panel B: Internal and external quality

2005–2010 2017–2022

Variable Measurement

Model 

specification Composition Items Source Composition Items Source

PROD Internal 

product quality 

improvements, 

t = 0 to t = 3

Formative Multi-

item (item 

parceling)

1.  Product improvements 

last 3 years

2.  Design improvements last 

3 years

3.  Product improvements 

last 3 years, not yet 

completed

4.  Product improvements 

planned for next year

5.  Product improvements 

planned for year after 

next year

MIP 

2006 

2007 

2009

Single item Product improvements last 

3 years

MIP 2018 

2021

 10990836, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/bse.70019 by U

niversitätsbibliothek A
ugsburg, W

iley O
nline L

ibrary on [25/06/2025]. 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



27 of 30

Panel B: Internal and external quality

2005–2010 2017–2022

Variable Measurement

Model 

specification Composition Items Source Composition Items Source

PROC Internal 

process quality 

improvements, 

t = 0 to t = 3

Formative Multi-

item (item 

parceling)

1.  Process improvements last 

3 years

2.  Organizational 

improvements last 3 years

3.  Process improvements last 

3 years, not yet completed

4.  Process improvements 

planned for next year

5.  Process improvements 

planned for year after 

next year

MIP 

2006 

2007 

2009

Single item Process improvements last 

3 years

MIP 2018 

2021

IQ Improvements 

in internal 

quality, t = 0 

to t = 3

Formative — — — Multi-

item (item 

parcelling)

1.  Product improvements last 

3 years (PROD)

2.  Process improvements last 

3 years (PROC)

3.  Improvements in 

innovation last 3 years, not 

yet completed

4.  Improvements in 

innovation planned for 

next year

5.  Improvements in 

innovation planned for 

year after next year

MIP 2018 

2021

EQ Improvements 

in external 

quality 

perceptions, 

t = 0 to t = 3

Formative Multi-

item (item 

parceling)

1.  Attractiveness to 

customers

a.  Quality of goods or 

services

b.  Time to respond to 

customer needs

c.  Marketing innovations

2.  Attractiveness to the 

capital market

a.  Market share

b.  Profitability

c.  Debt ratio

3.  Attractiveness to 

employees

a.  Personnel expenses

b.  Training expenses

c.  Percentage of 

employees with 

graduate degree

4.  Attractiveness to opinion 

leaders

a.  Environmental 

pollution

b.  Health/safety

c.  Number of information 

sources

d.  Cooperation with 

external partners

MIP 

2006 

2007 

2009

and 

DAFNE 

(2c)

Multi-

item (item 

parcelling)

1.  Attractiveness to customers

a.  Quality of goods or 

services

b.  Customized solutions

c.  Marketing innovations

2.  Attractiveness to the capital 

market

a.  Market share

b.  Profitability

c.  Debt ratio

3.  Attractiveness to employees

a.  Personnel expenses

b.  Training expenses

c.  Percentage of employees 

with graduate degree

4.  Attractiveness to opinion 

leaders (cooperation with 

external partners)

MIP 2018 

2019 2021

and 

DAFNE 

(2c)

Panel C: Financial performance

Variable Measurement Model specification Composition Items

Source

(2005–2010)

Source

(2017–2022)

REV Change in revenues, 

t = 3

None (manifest variable) Single item Revenues MIP and 

DAFNE

DAFNE

COSTS Change in costs, t = 3 None (manifest variable) Single item Operating expenditures MIP and 

DAFNE

MIP and DAFNE
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Panel C: Financial performance

Variable Measurement Model specification Composition Items

Source

(2005–2010)

Source

(2017–2022)

CFP Change in net 

financial performance, 

t = 3

1. Change in return on 

sales (ROS)

None (manifest variable) Single item Return on sales (return to equity 

providers divided by sales)

MIP (1.) and

DAFNE

DAFNE

2. Change in return on 

equity (ROE)

None (manifest variable) Single item Return on equity (return to 

equity providers divided by 

equity)

DAFNE DAFNE

3. Change in return on 

assets (ROA)

None (manifest variable) Single item Return on assets (return to 

equity and debt providers 

divided by total assets)

DAFNE DAFNE

Panel D: Moderators

Variable Measurement

Model 

specification Composition Items

Source

(2005–2010)

Source

(2017–2022)

IND Industry proxy, indicator variable 

with

1 = primary sector

(resource provision)

2 = secondary sector (production)

3 = tertiary sector

(services)

None (manifest 

variable)

Single item Sector MIP —

SIZE Size proxy, indicator variable with

1 = small (< 50 employees)

2 = medium (≥ 50, < 250 employees)

3 = large (≥ 250 employees)

None (manifest 

variable)

Single item Number of employees MIP —

LOC Location proxy, dichotomous variable 

with

0 = old federal state of Germany

1 = new federal state

None (manifest 

variable)

Single item Location MIP —

OWN Ownership proxy, dichotomous 

variable with

0 = no family ownership

1 = family ownership

None (manifest 

variable)

Single item Ownership MIP —

CSTR Competitive strategy proxy, 

dichotomous variable with

0 = prevalent strategy is cost 

leadership

1 = prevalent strategy is 

differentiation

Formative Multi-item 1.  Cost strategy

a.  Reduced material or 

energy costs

b.  Reduced personnel costs

c.  Increased capacity

2.  Differentiation strategy

a.  Increased product quality

b.  New product innovations

c.  Increased range of goods 

or services

MIP —

AGE Age of CEP management system 

proxy,

dichotomous variable with

0 = introduced before t = 0

1 = introduced in t = 0, t = 1, t = 2, 

or t = 3

None (manifest 

variable)

Single item Age of environmental 

management system

MIP —

Appendix 2 

Discussion of the Results of the Moderation Analyses

This appendix extends Section 4.4 and discusses the results of our moder-
ation analyses (Table 2) in more detail. Table 2 repeats the results for our 
early sample (as depicted in Figure 3, Panel A) for comparison purposes 
(Column A). Columns B–G show differences in the results when consider-
ing other moderators than time differences (industry, firm size, location, 
ownership structures, competition, and experience in CEP management).

Column B of Table 2 analyzes the effect of the industry type based on 
the three-sector theory (Fisher 1939) and differentiates the secondary 
(manufacturing, IND = 2) and tertiary sectors (services, IND = 3). Our 
sample comprises only 92 observations in the primary sector (raw ma-
terials, IND = 1), which is insufficient for meaningful results from SEM. 
The industry sector classification is independent from other variables 
like CEP, which reduces the risk of undetected correlation. The posi-
tive relation between CEPPROD and PROD is only significant for the 
tertiary (γ11 = 0.1375, p < 0.05), not the secondary sector (γ11 = 0.0890, 
p > 0.1). The relationship between CEPPROC and PROC, in contrast, 
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turns significant for the secondary sector (γ21 = 0.1769, p < 0.05). This 
implies that CEP relates to internal quality (H1a) via process rather 
than product quality improvements for the manufacturing sector. The 
relationship between CEPPROC and EQ (H1b) is not significant for the 
tertiary sector (γ32 = 0.3208, p > 0.1). This might be due to industry-
specific stakeholder demands for CEP (e.g., Brammer and Pavelin 2006; 
Guenther and Hoppe 2014; Grewatsch and Kleindienst 2017) and corre-
sponds to the insignificant relationship between CEPPROC and PROC 
for this sector. Regarding the relationship between internal and exter-
nal quality (H2), the positive relation between PROD and EQ is only 
significant for the secondary (β31 = 0.0755, p < 0.01), not for the tertiary 
sector (β31 = 0.0247, p > 0.1). The relationship between PROC and EQ is 
insignificant for both (β32 = −0.0322/−0.0046, p > 0.1). Regarding the 
relations to CFP (H3a to H4b), the only difference between the subsam-
ples is that the relationship between PROC and COSTS is insignificant 
for the secondary sector (β52 = 0.0053, p > 0.1), where process quality 
improvements seem to cause cost reductions that compensate the re-
spective investment costs. All other inferences are comparable to the 
full sample and across the two subsamples.

Column C analyzes the effect of firm size based on the number of 
full-time employees. Following the European Commission (2003), we 
differentiate between firms with less than 50 employees (SIZE = 1), be-
tween 50 and 249 employees (SIZE = 2), and 250 employees or more 
(SIZE = 3) based on firms' employee count in 2008. We do not use 
monetary measures of firm size as these likely correlate with our CFP 
measures. CEPPROD and PROD (H1a) and CEPPROD and EQ (H1b) 
are only significantly related for small firms (γ11 = 0.2133, p < 0.05 / 
γ31 = 0.6910, p < 0.01). The positive relation between CEPPROC and 
EQ (H1b) is only significant for medium (γ32 = 0.7256, p < 0.01) and 
large firms (γ32 = 0.7522, p < 0.05), which implies that stakeholders of 
larger firms are better informed about process-based CEP and incor-
porate related improvements into their quality perceptions. Regarding 
the relationship between internal and external quality (H2), the pos-
itive relation between PROD and EQ is only significant for medium 
firms (β31 = 0.0994, p < 0.01), and the relationship between PROC and 
EQ is negatively significant for small firms (β32 = −0.0558, p < 0.1). 
Stakeholders of smaller firms thus seem to be more critical about in-
ternal quality as process improvements relate to lower external quality 
perceptions. Regarding CFP (H3a to H4b), there are two differences 
between the subsamples: First, the relationship between PROC and 
COSTS is only significant for small firms (β52 = 0.0139, p < 0.05). This 
is in line with other studies. For example, Madaleno et  al.  (2020) 
find additional costs of innovation in the context of environmentally 
friendly demands particularly for small firms. Second, the relationship 
between EQ and REV is only significant for small and medium firms 
(β42 = 0.0096/0.0030, p < 0.05). A possible explanation is that smaller 
firms face less external pressure and lower ex ante outside expecta-
tions such that they can more easily exceed expectations and benefit 
from external quality improvements (e.g., Brammer and Pavelin 2006; 
Dixon-Fowler et al.  2013; Guenther and Hoppe 2014; Grewatsch and 
Kleindienst 2017). All other inferences are comparable to the full sam-
ple and across the two subsamples.

Column D analyzes regional effects and compares firms from the old 
and the new German federal states. With this categorization, we follow 
Rennings and Rammer  (2011) and Horbach et  al.  (2012). The federal 
states differ along the dimensions of regulation (e.g., funding of en-
vironmental innovations) and market environment (e.g., purchasing 
power). The new federal states (LOC = 1) have earlier and stronger reg-
ulatory and societal initiatives for environmental responsibility com-
pared to the old federal states (LOC = 0). Regarding H1a, we observe 
that the positive relation between CEPPROD and PROD is only signifi-
cant for firms from the old federal states (γ11 = 0.0798, p < 0.1), whereas 
the relationship between CEPPROC and PROC turns significant for 
firms from the new federal states (γ21 = 0.2862, p < 0.05). The relations 
between CEPPROD and EQ (H1b) and PROD and EQ (H2) are only sig-
nificant for firms from the old federal states (γ31 = 0.4703 / β31 = 0.0912, 
p < 0.01). This might be due to higher and more challenging stakeholder 
expectations in the new federal states such that realized improvements 
are not enough to increase external quality perceptions (e.g., Guenther 

and Hoppe 2014). This is also in line with our main results that compare 
an early and a late sample period that particularly differ in CEP regula-
tions and stakeholder expectations. For PROC as an alternative measure 
of internal quality improvements, however, the relation to EQ is sig-
nificantly negative for firms from the old federal states (β32 = −0.0449, 
p < 0.05). The positive relation between PROC and COSTS (H3b) is only 
significant for firms from the old federal states (β52 = 0.0106, p < 0.05). 
These results imply that firms from the old federal states face additional 
costs and declining external quality perceptions from process improve-
ments. All other inferences are comparable to the full sample and across 
the two subsamples.

Column E compares family-owned firms and firms with other types of 
ownership. We follow prior literature (e.g., Melnyk et al. 2003; Dixon-
Fowler et  al.  2013; Garcés-Ayerbe et  al.  2022) that contrasts private 
family-owned firms (OWN = 1) to firms with other types of ownership 
(OWN = 0). We do not have full information on ownership structure 
for all firms such that we cannot allocate all firms to the subsamples. 
Hence, the subsamples only describe the full sample partly. Several 
relations are only significant for family-owned firms: CEPPROD and 
PROD (H1a, γ11 = 0.3716, p < 0.05), CEPPROD and EQ (H1b, γ31 = 0.7905, 
p < 0.01), PROD and EQ (H2, β31 = 0.0830, p < 0.01), and PROC and 
EQ (H2, β32 = 0.0494, p < 0.1). This is in line with the proposition that 
public firms face greater outside pressure than private firms, which 
limits their choice of CEP initiatives and reduces the likelihood of ex-
ceeding stakeholder expectations (e.g., Dixon-Fowler et al. 2013). The 
following relations are not significant for neither subsample, which 
might be due to the lower number of observations compared to the full 
sample: CEPPROC and EQ (H1b, γ32 = 0.2310/0.3117, p > 0.1), PROC 
and COSTS (H3b, β52 = 0.0097/0.0043, p > 0.1), and EQ and REV (H3c, 
β42 = 0.0002/0.0040, p > 0.1). All other inferences are comparable to the 
full sample and across the two subsamples.

Column F analyzes competitional effects. According to Porter  (1980), 
firms can generate competitive advantages following a cost (CSTR = 0) 
or differentiation strategy (CSTR = 1). To classify firms, we use in-
dicators of the MIP: For cost orientation, we use (1) reduced material 
or energy costs, (2) reduced personnel costs, and (3) increased capac-
ity. For differentiation, we use (1) increased product quality, (2) new 
product innovations, and (3) increased range of goods or services. In 
the survey, firms can award between zero and three points per indi-
cator, dependent on whether the respective indicator is of no, minor, 
medium, or major relevance to them. In total, a firm can score between 
zero and nine points per strategy. CSTR indicates the strategy, which 
the firm scored higher. We do not have full information on the indi-
cators for all firms such that we cannot allocate all firms to the sub-
samples. Hence, the subsamples only describe the full sample partly. 
Some relations are not significant for neither subsample: CEPPROD and 
PROD (H1a, γ11 = −0.0448/−0.0080, p > 0.1), CEPPROD and EQ (H1b, 
γ31 = −0.1767/0.1188, p > 0.1), PROD and EQ (H2, β31 = 0.0280/−0.0204, 
p > 0.1), and PROC and COSTS (H3b, β52 = 0.0124/−0.0009, p > 0.1). The 
positive relation between EQ and REV (H3c) is only significant for firms 
that prioritize cost orientation (β42 = 0.0094, p < 0.1). These firms might 
set higher market entry barriers than their peers and also increase 
competitors' costs because setting the bar high raises stakeholders' ex-
pectations also for competitors. This increases competitive advantages 
and hence revenues (e.g., McWilliams et al. 2002; Guenther and Hoppe 
2014). The positive relations between EQ and COSTS (H3d, β51 = 0.0418, 
p < 0.01) and CEPPROC and COSTS (H4b, γ51 = 0.1945, p < 0.01) are only 
significant for firms that prioritize differentiation. The insignificant re-
sults for cost-oriented firms are in line with the proposition that these 
firms do not face noticeably higher costs after improvements in CEP 
and external quality, that is, that cost reductions outweigh investment 
costs for these firms (e.g., Reinhardt 1999; Guenther and Hoppe 2014). 
All other inferences are comparable to the full sample and across the 
two subsamples.

Column G tests the effect of how long a firm has engaged in CEP man-
agement. We differentiate between firms that had already implemented 
a CEP management system before our observation period (before t = 0; 
AGE = 0) and firms that implemented a CEP management system 
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during our observation period (t = 0 to t = 3; AGE = 1). The relationship 
between CEP and CFP should be stronger for firms that are more famil-
iar with CEP management (e.g., Melnyk et al. 2003). Experience might 
increase the quality of CEP management, which moderates the relation-
ship between CEP and CFP (e.g., Menguc and Ozanne 2005; Guenther 
and Hoppe 2014). We do not have full information for all firms such that 
we cannot allocate all firms to the subsamples. Hence, the subsamples 
only describe the full sample partly. Some relations are not significant 
for neither subsample: CEPPROD and PROD (H1a, γ11 = −0.1966/0.3876, 
p > 0.1), PROC and COSTS (H3b, β52 = 0.0071/−0.0014, p > 0.1), and 
EQ and REV (H3c, β42 = −0.0023/0.0029, p > 0.1). Regarding H1b, EQ 
is significantly related to CEPPROD for firms with a longer history of 
CEP management systems (γ31 = 0.4805, p < 0.05), while EQ is signifi-
cantly related to CEPPROC for firms that implemented environmen-
tal management systems later (γ32 = 0.9523, p < 0.1). This implies that 
product-based CEP improvements, compared to process-based CEP 
improvements, translate into external quality improvements after a lon-
ger period of CEP management, that is, with more experience. All other 
inferences correspond to our full sample analyses and do not differ be-
tween the subsamples. Overall, our moderation analyses highlight that 
how CEP affects CFP depends on the specific context.
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