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Abstract

The purpose of the described research was to identify the impact of different types of environ-
mental innovations on sustainable organizational performance of companies operating in Denmark.
The research considered four types of environmental innovations: process, product, organizational
and marketing and sustainable performance in three areas: economic, social, and environmental.

The research methodology involved a survey of 338 Danish companies, using a validated
questionnaire, which provided data on their implementation of different types of environmental
innovations and their sustainable performance in three basic areas: economic, environmental, and
social. Three regression models were built to verify the theoretical relationship between different
types of environmental innovations and sustainable performance.

The results showed that all four types of environmental innovations have a positive impact
on sustainable performance. Detailed analysis showed that organizational innovations as well as
process innovations support organizational performance in all three areas. The article also pointed
out the limitations of the research conducted and directions for future research.

© The Author(s), 2023.
Published by Wydawnictwo Uniwersytetu Wroctawskiego and Wydawnictwo “Szermierz” sp. z 0.0. This is an open access article distributed
under the terms of the Creative Commons Attribution 4.0 licence (CC BY 4.0), https://creativecommons.org/licenses/by/4.0/legalcode.
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1. Introduction

In recent times, there has been an increasing complexity in the connection between
corporate activities and the environment. This can be attributed to a growing rec-
ognition of the importance of environmental care and the understanding that com-
panies have a negative impact on the environment through their operations. Con-
sequently, there is mounting pressure to explore innovative solutions that can yield
positive environmental effects. As a result, the relationship between eco-friendly
innovations and the sustainable development of businesses has gained the attention
of researchers and there is growing empirical evidence that this link exists and, at
least in part, it is positive (Hermundsdottir and Aspelund, 2021).

In response to these challenges, companies are actively seeking new innova-
tive approaches, devising novel business and management models, creating new
services and products, and developing fresh production and marketing techniques
that can safeguard and enhance environmental quality (Berry and Rondinelli,
1998; Savitz and Weber, 2006; UN, 2017; Walecka-Jankowska et al., 2017). This
entails integrating environmental innovations into their operations, aiming not
only for improved economic performance but also for positive social and environ-
mental outcomes. These three dimensions — economic, social, and environment-
al — are the fundamental aspects of sustainable business outcomes (Ch’ng et al.,
2021; Fernando et al., 2019; Larbi-Siaw et al., 2022; Tumelero et al., 2019; Wag-
ner and Llerena, 2011). Therefore, this article focuses on the relationship between
different types of environmental innovations (such as process, product, organiza-
tional, and marketing innovations) and sustainable outcomes (economic, social,
and environmental). The article presents the findings of a survey conducted on
338 Danish companies to investigate the influence of environmental innovation
types on organizational outcomes. The structure of the article is as follows: The
first section provides a literature review, outlining the concepts of environmental
innovation and its association with organizational performance. The second sec-
tion describes the research methodology, research model, research hypotheses,
and collected data. The study’s results, highlighting the impact of environmental
innovation types on organizational outcomes in Danish companies, are presented.
Finally, the concluding section summarizes the research findings and proposes fu-
ture research directions and organizational implications.

2. Theoretical framework of the research

2.1. Environmental innovations

Defining the term environmental innovation is not straightforward because of the
lack of consensus among researchers on a common definition. In addition, there
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is a lack of consensus on the term environmental innovation itself, with research-
ers using the terms “green”, “eco”, “environmental”, “social”, and “sustainabil-
ity innovation” interchangeably as terms commonly used to describe innovations
that reduce a company’s negative impact on the environment and society (Diaz-
Garcia et al., 2015; Hermundsdottir and Aspelund, 2021; Schiederig et al., 2012;
Tariq et al., 2017). Therefore, the authors of this paper use the term environment-
al innovation and, for the rest of the terms, assume that they can be treated inter-
changeably as synonyms.

Similar to other types of innovation, environmental innovations encompass
various characteristics as proposed by OECD/Eurostat (2018). They can mani-
fest as products, processes, services, or methods, including business models, and
should address user needs while influencing the competitiveness of companies. The
distinguishing feature of environmental innovations, as outlined in several defini-
tions to varying degrees, is their environmental aspect. Most definitions explicitly
emphasize their role in reducing negative environmental impacts compared to al-
ternative approaches (Fernando et al., 2019; Garcia et al., 2019; Hahn et al., 2010).
Some definitions also highlight additional facets of environmental innovation,
particularly in relation to its purpose. As per OECD’s assumptions (OECD, 2011),
the purpose of environmental innovation encompasses changes in products and
services, processes, marketing methods, as well as organizational and institutional
aspects. Furthermore, this goal can be either technological or non-technological in
nature. Technological changes are typically associated with product and process
innovations, while non-technological changes pertain to marketing, organization-
al, and institutional innovations (Chan et al., 2016; OECD, 2011).

In essence, environmental innovations refer to the introduction of new and
innovative solutions aimed at mitigating negative environmental impacts while
addressing economic and social concerns (Melece, 2015). The inclusion of social
issues is important because much of the current research related to sustainabil-
ity innovation is that the term is often reduced to environmental improvements,
turning it into a one-dimensional concept (Klewitz and Hansen, 2014; Seuring and
Miiller, 2008). However, sustainability is a broader concept and also includes social
and economic aspects (Ben Arfi et al., 2018). Therefore, this article takes a more
holistic approach, which is also called for by other researchers (Adams et al., 2016;
Seuring and Miiller, 2008). Thus, as written above, the authors of the article as-
sume that environmental innovation refers to new and innovative solutions to miti-
gate negative environmental impacts while addressing economic and social issues,
and includes both technological and non-technological changes, which can take
various forms, such as product, process, and organizational or marketing meth-
ods. This conceptualization of environmental innovation aligns with the frame-
work presented by OECD/Eurostat (2018) and serves as the basis for the research
discussed in this article.
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2.2. Environmental innovations and organizational
outcomes

Environmental innovation plays a crucial role in facilitating the global shift to-
wards sustainable development (Dogaru, 2020; OECD, 2009). However, many
companies have yet to take sufficient steps towards this direction (Redman, 2018).
The implementation of environmental innovations presents challenges, as the dual
goals of achieving financial and environmental value create tension (Garcia et al.,
2019). Moreover, uncertainty surrounds their organizational effects, and there can
be high setup costs, particularly for technological eco-innovations (Hanelt et al.,
2017). Consequently, empirical evidence is needed to demonstrate the impact of
environmental innovations on firm performance.

Various studies provide evidence that environmental innovation positively
affects both economic and environmental performance (Cheng et al., 2014; da
Silva Rabélo and de Azevedo Melo, 2019; Hermundsdottir and Aspelund, 2022;
Nishitani et al., 2017; Rabadan et al., 2019; Rennings et al., 2006; Vargas-Vargas
et al., 2010; Yurdakul and Kazan, 2020). Furthermore, the literature suggests that
environmental innovation contributes to enhancing a company’s competitiveness
(Chen et al., 2006; da Silva Rabélo and de Azevedo Melo, 2019), attracting financial
investors (Doh et al., 2010), meeting consumer demand (Horbach, 2008), improv-
ing organizational capacity (Aschehoug et al., 2012), and even boosting employee
engagement and productivity (Dogl and Holtbriigge, 2014).

However, implementing environmental innovations often involves research
and development or changes in production technologies, which can be costly. It
may also require modifications in supply chain management (Fraj et al., 2015), pro-
motion of new products or services, adoption of new business models and practices,
and employee education (Kok et al., 2013). As a result, investing in environmental
innovation requires careful consideration of its impact on financial performance.
The literature on this topic provides mixed results (Aldieri et al., 2020; Hermunds-
dottir and Aspelund, 2021, 2022; Jaggi and Freedman, 1992; Orlitzky et al., 2003;
Porter, 1991; Song et al., 2017). According to a meta-analysis by Garcia et al. (2019)
55% of the studies show a positive association between environmental innovation
and financial performance, 15% show a negative association, and 30% show a non-
significant or nonlinear relationship. Lin and Zheng (2016) found that a positive
relationship between environmental innovation and economic performance is ob-
served only when a combination of economic, organizational, and environment-
al innovations yields positive effects. Similarly, Vasileiou et al. (2022) conclude
that the profitability of environmental innovations increases when there are syn-
ergies between environmental innovations and other product and process inno-
vations, as well as organizational innovations, particularly for companies-specific
environmental benefits. However, for consumer-specific environmental benefits,
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only organizational innovations contribute to enhanced profitability. Tang et al.
(2018) demonstrated that both product eco-innovation and process eco-innovation
positively affect company corporate performance and productivity. However, for
product eco-innovation, consideration of both input costs and conversion costs,
as well as consumer acceptance risks, is necessary. Successful environmental in-
novations that positively impact financial performance require adequate internal
and external resources, including the development of green products, optimization
of production processes, environmentally-friendly management practices, and the
provision of services that cater to sustainability-conscious consumers (Lampikoski
et al., 2014; Tseng et al., 2013). Therefore, companies must consistently invest in
and improve their operations to avoid negative interactions that could affect their
financial performance (Roper and Tapinos, 2016; Zhang et al., 2020). On the con-
trary, some studies and theoretical perspectives suggest that environmental inno-
vation may have a negative impact on financial performance (Aguilera-Caracuel
and Ortiz-de-Mandojana, 2013; Driessen et al., 2013). A study by Liu et al. (2011)
even found a direct link between environmental innovation and higher costs. How-
ever, these findings contradict the results of (Przychodzen and Przychodzen, 2013;
Santos et al., 2017). Rezende et al. (2019), on the other hand, propose that there is
no significant relationship between environmental innovations and financial per-
formance in the short term. However, in the long term, the success of such innov-
ations is tied to a company’s financial success, provided there are sufficient resour-
ces to implement and sustain them.

The previous analysis reveals a scarcity of research on how environmental
innovations impact company performance by type. The existing studies mainly
concentrate on organizational, product, and process innovations, neglecting the
role of environmental innovation in marketing (Driessen et al., 2013). Vasileiou
et al. (2022) propose that this might be due to researchers overestimating the sig-
nificance of environmental innovation compared to other types, such as process,
product, and organizational innovations. However, (Medrano et al., 2020) found
that managers need to transform traditional marketing practices, which implies
a relatively weak association with environmental innovation. In contrast, Kumar
et al. (2013) explicitly state that environmental orientation and marketing innova-
tion within companies are conflicting concepts.

Based on our literature survey, we found only one study examining the re-
lationship between types of environmental innovation and sustainable business
performance in the Malaysian technology industry. This study explores the im-
pact of three types of environmental innovation (eco-processes, eco-products, and
eco-organization) on three dimensions of sustainable business performance (eco-
nomic, social, and environmental) (Ch’ng et al., 2021). The results indicate that
only eco-organizational innovations have a direct and positive influence on eco-
nomic performance, which aligns with findings in other studies, such as (Cheng
et al., 2014; Liao, 2018). However, other types of innovation, such as eco-process
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innovations (Tumelero et al., 2019) and product innovations (Boons et al., 2013;
Driessen et al., 2013), as well as eco-process and eco-product innovations (Cai and
Li, 2018), do not show a similar impact on economic performance. Regarding en-
vironmental performance, both eco-process and eco-product innovations demon-
strate positive effects, consistent with prior research (Cai and Li, 2018; Liao, 2018).
However, eco-organizational innovations do not directly contribute to improved
environmental performance, as observed in Cheng et al. (2014). In terms of sus-
tainable performance in the social dimension, the researchers did not find a direct
impact from any of the types of environmental innovation analyzed. Notably, this
study does not consider environmental marketing innovations.

3. Research methodology

This study is a part of wider research on relationships between different types of
innovations and business sustainability conducted in Poland and Denmark. This
paper concentrates on examining the impact of types of environmental innovation
on organizational outcomes in companies operating in Denmark. The general re-
search model in the context of the hypotheses presented above is presented in Fig-
ure 1 (the number of items measuring the variables is given in brackets).

Environmental innovations Organizational outcomes
g Product (3) + Economic (6) % »

c
S | Process (3) 3 e
= + - o
° L Environmental (5) T3
2 Organizational (3) + g S
(©) 3 ®

Marketing (3) Social (5)

Figure 1. Relationship between environmental innovations and organizational outcomes

Source: own elaboration.

The study was conducted in late 2020 and early 2021, using a questionnaire
(validated by the competent judges approach) that was intended to be appropriate
for any companies regardless of size, activity profile, or affiliation with a branch
of the economy. The respondents to whom the survey was directed (the services of
two data collection companies were used) are senior managers with a broad view
of the companies surveyed, i.e. CEOs, senior managers, quality managers (each
respondent represented a different company). The general population consisted of
companies operating in Denmark. As a result, 338 correctly completed surveys
were obtained. The respondent profiles are presented in Table 1.
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Table 1. The profile of respondents from Denmark

Frequency | Percentage | Cumulative percentages
1 (up to 9 employees) 28 8.2 8.2
2 (1049 employees) 71 20.9 29.1
Valid 3 (50-249 employees) 116 344 63.5
4 (above 249 employees) 121 36.5 100.0
Total 338 100.0

Source: own elaboration.

In order to examine the relationship between the types of environmental inno-
vations and organizational outcomes, the following key variables were defined sep-
arately for data collected in Denmark: four environmental innovations (based on
the Oslo Manual typology): environmental product innovations (3 items), environ-
mental process innovations (3 items), environmental organizational innovations
(3 items), environmental marketing innovations (3 items), and three outcome vari-
ables based on sustainable development dimensions (based on Zgrzywa-Ziemak,
2019): economical outcomes (6 items), environmental outcomes (5 items), social
outcomes (5 items). The reliability of variables (measured by the Alpha-Cronbach
coefficient) is between 0.652 and 0.686 for innovation variables and 0.887—0.930
for outcomes variables), which indicates a high internal consistency and reliabil-
ity in the measurement of particular variables.

4. Results

To verify the hypotheses describing the relationship between individual compon-
ents of types of environmental innovations and organizational outcomes, statis-
tical analyzes were carried out. First, a correlation analysis was conducted using
Pearson’s coefficient — which revealed significant relationships between all types
of environmental innovations and the levels of sustainable outcomes. The results
are presented in Table 2.

As a second step of statistical analyses it was decided to perform stepwise
regressions. For different organizational outcomes three regression models were
obtained. Those models seem to fit the data well (the equations are presented in
Table 3). The best fit can be observed in the case of environmental outcomes — R?
explains 48% of the variance in the dependent variable. When it comes to econom-
ic outcomes, the percentage of explained variance is 27%. However, in the case
of social outcomes the lowest indicator can be observed, because only 12% of the
model explains the variance of the dependent variable. The regression equations
can be written as follows:
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Table 2. Correlations (Denmark)

Environ- Environ- Environ- Environ-
mental mental mental or- mental
product process ganizational | marketing

innovation innovation innovation innovation
Pearson correlation 0.184** 0.276** 0.313** 0.153**
Economic g 01\ ance (bilateral) 0.001 0.000 0.000 0.005
outcomes
N 339 340 340 340
. Pearson correlation 0.127* 0.204** 0.233%* 0.246**
Environ-
mental Relevance (bilateral) 0.020 0.000 0.000 0.000
outcomes
N 339 340 340 340
Pearson correlation 0.112* 0.267*%* 0.309%*%* 0.232%*
Social Relevance (bilateral) 0.040 0.000 0.000 0.000
outcomes
N 338 339 339 339

Source: own elaboration.

Y organizational outcomes = by + by X X] + by X X5 + by x X3+ by x Xj

*X; — Environmental product innovations, X, — Environmental process innovations, X3 — En-
vironmental organizational innovations, X, — Environmental marketing innovations.

Table 3. The regression equations

Economic outcomes
(ECL OUT%*)

F(4.334) = 30.238;
p<0.001; r2 = 0.266

YECL_OUT = 0.639 + 0.099 x X, +
0.228 x X3 +0.232 x X,

(ENV_OUT*)

Environmental outcomes

F(4.334) = 76.590;
p<0.001; 12 = 0.478

YENV _OUT = 0.131 + 0.220 x X, +
0.228 x X, +0.236 x X3 + 0.223 x X,

Social outcomes
(SOC_OUT*)

F(4.334) = 11.270;
p<0.001; r2=0.119

YSOC_OUT=0.974 +0.114 x X, +
0.156 x X;

Source: own elaboration.

5. Discussion

Empirical research presented in this paper confirms that there is a relationship be-
tween environmental innovations and sustainable outcomes. If we take a closer
look at these relationships, we will be able to observe which innovations are con-
ducive to the various outcomes that make up an organization’s sustainable per-
formance. Economic outcomes are most influenced by process, organisational,
and marketing innovations (presented in Figure 2). Very surprisingly, there is no
significant relationship between product innovations and economic outcomes. Per-
haps this is related to the environmental focus of these innovations.
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In the case of environmental performance, the results were not surprising.
All types of innovation are conducive to increasing these outcomes (presented in
Figure 3).

In turn, only product and process innovations proved statistically significant
for social outcomes, while organizational and marketing innovations were no long-
er (presented in Figure 4). The lack of a significant relationship between organi-
zational innovations and social outcomes may be related to the fact that their goals
are environmental. Although it is surprising that they do not have an impact on in-

Environmental innovations | Organizational outcomes
5 | Product Economic o
+ o &
2 2
Process o &L
2 + . )
s o izational Environmental < 3
2 rganizationa + g >
o ) ) S0
Marketing Social

Figure 2. Relationship between environmental innovations and economic outcomes in Den-
mark

Source: own elaboration.

Environmental innovations Organizational outcomes
= Product + Economic a
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O : . g8

Marketing Social

Figure 3. Relationship between environmental innovations and environmental outcomes in
Denmark

Source: own elaboration.

Environmental innovations Organizational outcomes
& | Product Economic 2
0]
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Marketing Social

Figure 4. Relationship between environmental innovations and social outcomes in Denmark

Source: own elaboration.
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creasing customer satisfaction, or the sense of satisfaction or security in employees.
Similarly, the lack of a relationship between marketing innovations and customer
satisfaction is surprising. It may be due, for example, to the inadequate informa-
tion provided to customers about the steps taken in this regard.

6. Conclusions

To sum up, the results obtained, through a broad view, made it possible to use four
types of environmental innovation and link them in the model to sustainable per-
formance and clarify the relationship between them. Moreover, it seems crucial to
take a systemic view of which innovations collectively build the model and note
that process and organizational innovations appear as an element present in each
of the models obtained. This is therefore an indication that organizational activ-
ities through processes should support product or marketing innovations to lead to
sustainable results in the implementation of environmental innovations. Especially
since organizational innovations can create support for process innovation imple-
mentations, they are most often implemented jointly. It is important to implement
metrics to observe the change in various areas of sustainable organizational per-
formance (e.g., related to reducing waste, reducing resource consumption, using
renewable resources).

The presented study has some limitations, due to subjective measurement. In
the future, an in-depth interview method could be used along with documentation
studies, which would allow more objective results to be obtained. Moreover, in-
creasing the size of the research sample and expanding the study to other countries
will allow for generalization of the results, as the results obtained may be specif-
ic to companies operating in Denmark. Furthermore, examining the relationship
between environmental innovation and exogenous contextual factors (e.g., dimen-
sions of national cultures and macroeconomic indicators) and endogenous factors
(e.g., age and size of the organization, culture, core values, leadership, manage-
ment style, or organizational structure) would be of great interest. Likewise, con-
sidering the distinction between radical and incremental innovations and verifying
whether other dimensions of sustainable performance will be influenced — would
also be valuable.
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