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Purpose: The article refers to a valid and current research area related to business sustainability.
The main objective of this article is to identify the relationship between different types of
environmental innovations and sustainable outcomes.

Design/methodology/approach: For the needs of this article, the researches were conducted in
293 companies operating in Poland. In the course of the research, an additional division of
environmental innovations derived from the Oslo Manual classification was taken into account,
and the following were distinguished: environmental process innovations, environmental
product innovations, environmental organizational innovations, and environmental marketing
innovations. In addition, for the analysis of sustainable business performance, it was divided
into economic, environmental, and social performance. The relation between the level of types
of innovation and organizational outcomes is examined for each of these categories, and three
models are presented.

Findings: Empirical research confirmed that different types of environmental innovations are
essential factors for sustainable outcomes and, as a result, their growth. Research also revealed
differences and similarities between different sustainable outcomes and their relationship to
innovations of different types.

Research limitations/implications: First, although outcomes were measured using subjective
indicators consisting of a limited number of items, using objective indicators or collecting data
through in-depth interviews would have provided more detailed data. Second, increasing the
size of the research sample and expanding the research to include companies operating in other
countries (replication of research) would allow for generalization of the results, as the results
obtained may be specific to companies operating in Poland.

Originality/value: The main value of this article is a broad and holistic view, which made it
possible to use the four types of environmental innovations and link them in the model to
organizational outcomes and clarify the relationship between them. It seems crucial to take
a systemic view of what innovations collectively build the model and to note that organizational
innovation appears as an element present in each of the models obtained. Thus, it is an
indication that organizational activities should support process, marketing, or product
innovations to lead to sustainable results of environmental innovation implementation.
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1. Introduction

In recent years, the relationship between the activities of companies and the environment
has become increasingly complex. The reason for this is an increased awareness of the need to
care for the environment, linked to the recognition that companies have a measurable impact
on the environment in their operations, and this impact is usually negative. This results in
an increasing pressure to look for new and innovative solutions that will generate some positive
effects on the environment. For these reasons, the sustainability issue, understood as the ability
to guarantee a dignified future for future generations (Faber et al., 2009), is becoming more and
more topical and is increasingly related to the innovation activities of companies, and the
relationship between environmentally friendly innovations or environmentally friendly
directions of sustainable business development is attracting the attention of researchers.
Companies, in turn, responding to these challenges are seeking new innovative solutions,
developing new business and management models, new services or products, and new
production processes and marketing solutions that can protect and improve environmental
quality (Berry, Rondinelli, 1998; Savitz, Weber, 2006; UN, 2017; Walecka-Jankowska et al.,
2017). This means implementing environmental innovations into their operations with the aim
of achieving not only better economic, but also social and environmental results. These three
perspectives: economic, social, and environmental, are the basic dimensions of sustainable
business outcomes (Ch’ng et al., 2021; Fernando et al., 2019; Larbi-Siaw et al., 2022; Tumelero
etal., 2019; Wagner, Llerena, 2011). For these reasons, the relationship between environmental
innovations, or more precisely its different types (environmental process innovations,
environmental product innovations, environmental organizational innovations, environmental
marketing innovations) and sustainable outcomes (economic, social, and environmental) is the
subject of this article. It presents the results of a survey of 293 Polish companies to examine the
impact of types of environmental innovations on organizational outcomes.

The outline of the article is as follows: The first part is devoted to the literature review,
the concepts of environmental innovation, and the relationship between environmental
innovation and organizational performance. The second part presents the research
methodology, research model, research hypotheses, and gathered data. The results of the study
on the impact of environmental innovation types on organizational outcomes in companies
operating in Poland are presented. The final section summarizes the results of the research and

presents its organizational and future research directions.
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2. 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 is a lack of consensus
on the term environmental innovation itself, with researchers using the terms ecoinnovation or
green innovation interchangeably. The authors of this paper use the term environmental
innovation and, for the rest of the terms, assume that they can be treated interchangeably as
synonyms.

Regarding the concept of environmental innovations, similar to other types of innovation,
according to their characteristics proposed, for example, in (OECD/Eurostat, 2018) they can be
a product, process, service or method, for example, a business model, they should meet the
needs of users, affecting the competitiveness of enterprises. Their distinguishing feature,
presented in many definitions but to varying degrees, is the environmental aspect.
Most definitions explicitly assume that their distinguishing characteristic is the reduction of
negative environmental impacts, compared to the use of alternatives — that is, (Fernando et al.,
2019; Garcia et al., 2019; Hahn et al., 2010). Some of the definitions highlight additional
features of environmental innovation, in addition to those mentioned above, relating to its
purpose. Therefore, the purpose of environmental innovation, according to the assumptions
presented by (OECD, 2011), are products and services, processes, marketing methods,
organizational and institutional changes. Moreover, this goal can be twofold: technological or
nontechnological. Product and process innovations are generally associated with technological
changes, while marketing, organizational, and institutional innovations are usually based on
non-technological changes (Chan et al., 2016; OECD, 2011).

Environmental innovations, therefore, refer to the solution of environmental, economic, and
social problems (Melece, 2015), by introducing new innovative solutions to reduce negative
environmental impacts. They include technological changes and nontechnological changes,
which can be implemented in many forms (e.g., product, process, and organizational and/or
marketing methods). This approach to environmental innovation refers to (OECD/Eurostat,

2018) and was adopted as the basis for the research presented in this article.

3. Environmental innovations and organizational outcomes

Environmental innovation is essential to facilitate the global transition to sustainable
development (Dogaru, 2020; OECD, 2009). The 2030 Agenda for Sustainable Development of
the UN stipulates that the focus should be on making better use of economic resources and

promoting socioeconomic stability and business competition precisely by optimizing economic
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goods and services to achieve environmental sustainability. However, many companies have
not yet taken sufficient steps to achieve sustainability (Redman, 2018). This is not surprising,
since the implementation of environmental innovations involves a number of challenges,
and the dual goals of creating financial and environmental value produce tension (Garcia et al.,
2019), carry a high level of uncertainty regarding organizational effects and the potentially high
setup cost of their implementation, especially in the case of technological eco-innovations
(Hanelt et al., 2017). Therefore, empirical evidence is needed showing the impact of
environmental innovations on firm performance.

This evidence is provided by studies conducted in various countries and economic sectors,
showing that environmental innovation has a positive impact on all aspects of economic and
environmental performance studied by researchers (Cheng et al., 2014; da Silva Rabélo,
de Azevedo Melo, 2019; Nishitani et al., 2017; Rabadén et al., 2019; Rennings et al., 2006;
Vargas-Vargas et al., 2010; Yurdakul, Kazan, 2020). There is also evidence in the literature that
environmental innovation contributes to increasing the competitiveness of companies (Chen
et al., 2006; da Silva Rabélo, de Azevedo Melo, 2019) attracting financial investors (Doh et al.,
2010), pondering consumer demand (Horbach, 2008), increasing organizational capacity
(Aschehoug et al., 2012), and even improving employee engagement and productivity (Dogl,
Holtbriigge, 2014).

However, the introduction of environmental innovations can require research and
development or changes in production technologies that can be costly, modifications in supply
chain management, promotion of new products or services, adoption of new business models
and practices, or employee education (Kok et al., 2013). Therefore, investing in environmental
innovation requires considering its impact on financial performance. The literature shows that
it is ambiguous (Aldieri et al., 2020; Jaggi, Freedman, 1992; Orlitzky et al., 2003; Porter, 1991;
Song et al., 2017). According to a meta-analysis presented in (Garcia et al., 2019), 55% of the
studies showed a positive association, 15% showed a negative association and 30% showed
a nonsignificant or nonlinear association. (Lin, Zheng, 2016), on the other hand, found that
there can be a positive relationship between environmental innovation and economic
performance, only under conditions in which a combination of economic, organizational,
and environmental innovations shows positive effects. Similar conclusions were reached by
(Vasileiou et al., 2022), stating that in the case of enterprise-specific environmental benefits,
synergies between environmental innovations and other product and process innovations,
as well as organizational innovations, increase the profitability of environmental innovations.
On the contrary, for consumer-specific environmental benefits, only organizational innovations
increase the profitability of environmental innovations. (Tang et al., 2018), on the other hand,
showed that product eco-innovation and process eco-innovation positively affect company
corporate performance and productivity. However, in the case of product ecoinnovation, it is
necessary to take into account both input costs and conversion costs, as well as the risk of

consumer acceptance. This is because environmental innovations that positively affect the
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financial performance of companies require adequate internal and external resources
(Lampikoski et al., 2014), including the development of green products, optimization of the
production process, development of environmentally friendly management and the provision
of services that meet the needs of consumers who are aware of the importance of sustainability
(Tseng et al., 2013). Therefore, this means constantly investing and improving the operations
of companies and making a continuous effort to avoid negative interactions that affect their
financial performance (Roper, Tapinos, 2016; Zhang et al., 2020). However, some studies and
theoretical perspectives show that environmental innovation has a negative impact on financial
performance (Aguilera-Caracuel, Ortiz-de-Mandojana, 2013; Driessen et al., 2013) and a study
(Liu et al., 2011) even found that environmental innovation leads directly to higher costs.
However, these studies contradict the findings of (Przychodzen, Przychodzen, 2013; Santos
et al., 2017). On the other hand, according to (Rezende et al., 2019) there is no significant
relationship between environmental innovations and financial performance in the short term,
while in the long term this type of innovation and a company's financial success are linked,
provided there are sufficient resources to implement and sustain them.

As can be seen above, there is little research on the impact of environmental innovations on
the performance of companies by type, and the studies mentioned focus only on organizational,
product, and process types, leaving out the marketing type. These studies tend to overlook the
role of environmental innovation in marketing (Driessen et al., 2013). According to (Vasileiou
et al., 2022), this is probably due to the fact that researchers overestimate the role of
environmental innovation in relation to other types of innovation (process product and
organizational). However, (Medrano et al., 2020) found that managers, in relation to
environmental innovation, must transform traditional marketing practices (among which he
focuses on marketing innovation), which can be seen as identifying their rather weak
relationship with environmental innovation. (Kumar et al., 2013), on the other hand, explicitly
stated that the environmental orientation and innovation of marketing of companies are
contradictory concepts.

According to our literature survey, the only study on the relationship between types of
environmental innovation and sustainable business performance is in the Malaysian technology
industry. It examines the relationship between three types of environmental innovation
(eco-processes, eco-products and eco-organization) and three dimensions of sustainable
business performance (economic, social and environmental) (Ch’ng et al., 2021). Based on
these, it can be concluded that only eco-organizational innovations have a direct and positive
impact on economic performance (similar findings can be observed in (Cheng et al., 2014; Liao,
2018), while no such impact was observed for other types of innovation, as confirmed by the
findings in (Tumelero et al., 2019) for eco-process innovations and in (Boons et al., 2013) and
(Driessen et al., 2013) for product innovations, as well as (Cai, Li, 2018) for both eco-process
and eco-product innovations. Malaysian research also shows that ecoprocess and ecoproduct
innovations showed a positive impact on environmental performance, which is consistent with
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previous findings from (Cai, Li, 2018) and (Liao, 2018), while ecoorganisational innovations
do not have a direct positive impact on environmental performance, as noted in (Cheng et al.,
2014). However, when it comes to sustainable performance in the social dimension,
the researchers did not find direct impact for any of the types of environmental innovation

analysed. Environmental marketing innovations were not included in this study.

4. Research methodology

4.1. Purpose and methods of the study

The main of the study is to examine the impact of types of environmental innovation on
organizational outcomes. The general research model in the context of the hypotheses presented

above is presented in Fig. 1.
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Figure 1. Research hypothesis.

Source: own work.
4.2. Data gathering process and characteristics of the research sample

In order to verify the hypotheses, a survey was conducted, for which the author's
questionnaire was used. To verify the relevance of the items in the questionnaire built for the
work, the competent judges method was used in the questionnaire development stage.
Competent judges, employees of organizations holding senior positions, were engaged to assess
the relevance. The judges, independently of each other, individually evaluated the items in the
questionnaire.

The study was conducted using a questionnaire that was intended to be appropriate for any
organization regardless of size, activity profile, or affiliation to a branch of the economy.
Employees with a broad view of the organizations surveyed (each respondent represented
a different organization) were asked to complete the survey. The research was carried out at the

end of 2020. The general population consisted of companies operating in Poland.
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In order to examine the relation between the types of environmental innovations and
organizational outcomes, the following key variables were defined separately for data collected
in Poland: four environmental innovations (based on Oslo Manual typology): environmental
product innovation, environmental process innovations, environmental organizational
innovations, environmental marketing innovations,, and three out-of-come variables (based on
sustain development dimensions): economical out-of-comes, environmental out-of-comes,
social out-of-comes. The reliability of variables (measured by the Alpha-Cronbach coefficient)
is higher than 0,6 for innovation variables and near 0,9 for out-comes variables) which indicate
a high internal consistency and reliability in the measurement of outcomes variables.
The reliability of the innovation variables is lower, but this may be due to the fact that the items
that were used to measure relate to different aspects: the purpose of the innovation and the scale

of implementation.
Table 1.
Description of the variables
Variable Description (variables were accessed on 5-point Likert Scale)
Environmental | How much is your company implementing? - New products and services
product Please rate on a 5-point scale. - Is the new product/service that your company is launching
innovations usually new on a company, national or global scale?

To what extent are the product innovations implemented by the company aimed at improving
the following outcomes? - Environmental effects (improving the company's environmental
impact, reducing waste, reducing energy consumption)

Environmental | How much is your company implementing? - Process changes (in procedures, operations,
process tools).

innovations Please rate on a S-point scale. - Is the new technological processes (also machines/
equipment/tools, software) that your company is launching usually new on a company,
national or global scale?

To what extent are the process innovations implemented by the company aimed at improving
the following outcomes? - Environmental effects (improving the company's environmental
impact, reducing waste, reducing energy consumption).

Environmental | How much is your company implementing? - Organizational changes (e.g., new
organizational | organizational methods).

innovations Please rate on a S5-point scale. - Are the new ways of organizing business implemented by
the company usually new on a company, national or global scale?

To what extent are the organizational innovations implemented by the company aimed at
improving the following outcomes? - Environmental effects (improving the company's
environmental impact, reducing waste, reducing energy consumption).

Environmental | How much is your company implementing? - Marketing changes (e.g., product/service
marketing positioning, customer segmentation, pricing strategy).

innovations Please rate on a 5-point scale. - Are changes in product/service launch, positioning,
customer segmentation, pricing policy) implemented by the company usually new on

a company, national or global scale?

To what extent are the marketing innovations implemented by the company aimed at
improving the following outcomes? - Environmental effects (improving the company's
environmental impact, reducing waste, reducing energy consumption).

Economic Compared to the competition, your company is worse or better in terms of the following
out-comes factors?
- revenues

- productivity (low costs)

- quality (reliability, dependability, diligence)

- return on investment (ROT)

- investments made in regions with high unemployment (poverty)

- availability of products or services to those with the lowest incomes
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Cont. table 1.

Environmental
out-comes

Compared to your competitors, is your company worse or better in terms of the following
factors?

- emissions, wastewater and waste

- consumption of hazardous, toxic, harmful materials

- consumption of total resources (materials, energy, water)

- environmental impact of products or services sold

- impact on biodiversity

Social
outcomes

Compared to competition, is your company worse or better in terms of the following factors?
- employee satisfaction

- occupational health and safety

- customer satisfaction

- participation in the development of healthy and livable communities

- compliance with social and environmental criteria by suppliers

Source: own work.

5. Results

To verify the hypotheses describing the relationship between individual components of

types of environmental innovations and organizational outcomes, statistical analyzes were

carried out. As a first step, a correlation analysis was conducted using Pearson's coefficient.

The results are presented in Tables 2.

Table 2.
Correlations
Environmental | Environmental | Environmental | Environmental
product process organizational marketing
innovation innovation innovation innovation
Economic Pearson correlation ,627%* ,012%% ,538%* ,647%*
out-comes Relevance (bilateral) 0,000 0,000 0,000 0,000
N 293 293 293 293
Environmenta | Pearson correlation ,608%* ,014%* ,533%* ,602%*
l out-comes | Relevance (bilateral) 0,000 0,000 0,000 0,000
N 293 293 293 293
Social Pearson correlation ,553%* ,507** ,508%* ,602%%
out-comes Relevance (bilateral) 0,000 0,000 0,000 0,000
N 293 293 293 293

** Correlation significant at the 0.01 level (two-sided).

Source: own work.

The correlation analysis shows significant relations between all types of environmental

innovations and the levels of results in Poland. As a result, it should be stated that there are no

grounds to reject the hypothesis.

Since the analysis of pairwise correlations revealed strong associations, it was decided to

perform stepwise regressions. Three regression models were obtained - for different

organizational outcomes (presented in Table 3).
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Table 3.
Fitting regression models
Poland
Economic outcomes F(4,288) = 64,965; p <0,001; r> = 0,467
Environmental outcomes | F(4,288) = 56,154; p <0,01; r*= 0,430
Social outcomes F(4,288) = 47,907; p <0,001; r>= 0,391

Source: own work.

Those models seem to fit the data well. When it comes to economic outcomes R2 explains
47% of the variance in the dependent variable. In case of environmental outcomes -
the percentage of explained variance is 43%. However, in the case of social outcomes -
it is 39%. The regression equations can be written as follows (the equation for three models are
presented in table 4):

Yorganizational outcomes = b0 + bl x X1 +b2 x X2 +b3 x X3 + b4 x X4
where:
X1 - Environmental product innovations,
X2 - Environmental process innovations,
X3 - Environmental organizational innovations,

X4 - Environmental marketing innovations.

Table 4.
The regression equations
Poland
Economic out-comes _
(ECL OUT#) YECL OUT =1.501 +0,219 x X; + 0,157 x X>+0,331 x X/
Environmental out-comes _
(ENV OUT#) YENV_OUT = 1,427 + 0,197 x X; + 0,246 x X> + 0,249 x X4
Social out-comes _
(SOC OUT*) YSOC _OUT =1,407 + 0,220 x X> + 0,388 x X4

Source: own work.

6. Discussion and conclusions

Empirical research confirmed that different types of environmental innovations are essential
factors for sustainable outcomes and, as a result, their growth. Research also revealed
differences and similarities between companies operating in Poland.

We can note that the relationship between product innovation and economic outcomes is
not statistically significant, and process and organizational innovations matter, but marketing

innovations do not, for the out-comes (presented on Fig. 2).



586 K. Walecka-Jankowska, J. Mrzygtocka-Chojnacka

Environmental innovations Organizational outcomes
Product + 0,219 _
Economic
= o
] Ly]
= Process s »
= : gz
. Environmental 2 ®
=] Organziational E
S 2
Marketing Social

Figure 2. Relationship between environmental innovations and economic outcomes in Poland.

Source: own work.

The relationship between all types of innovation and environmental performance proved
statistically significant (presented in Fig. 3). What can result from consistency in setting
environmental goals and pursuing them in order to achieve not only the goal resulting from the

implementation of the innovation itself, but also the measurement of the assumed

environmental effects.
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Figure 3. Relationship between environmental innovations and environmental outcomes in Poland.
Source: own work.

In terms of social outcomes the relationship between process and organizational innovations
was revealed to be statistically significant, although the relationship with marketing innovations

1s significant only for companies operating in Poland (presented on Fig. 4).

Environmental innovations Organizational outcomes

Product .
Economic

Process

.. Environmental
Organziational

Oslo Manual
juatudofoasp
upIsng

Social

Marketing

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

Source: own work.
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Undoubtedly, the challenges of sustainable development are an important motivator for
business innovation while allowing the creation of competitive advantages (Hansen et al.,
2009). Coupled with increasing concern for sustainability and sustainable development issues,
environmental innovations have been of increasing interest among both scholars and
practitioners (Hizarci-Payne et al., 2021). Furthermore, the relationship between environmental
management practices and company performance has been an ongoing focus of academic
research (Tsai et al., 2020). However, reports in the literature on the impact of environmental
innovations on business performance are inconclusive (Tang et al., 2018). Studies presented in
the related literature focus mainly on the technological aspect, less on the social (Cheng et al.,
2014) and organizational aspects.

This study adds to the literature on the relationship between the types of innovation
identified in the Oslo Manual and the dimensions of sustainable performance. The research
presented in the article shows that distinguished types of innovation support sustainable
performance of companies, but differences can be observed between companies operating in
Poland. The observed differences may be due to culturally different contexts and longer practice
in sustainability-oriented activities. Furthermore, this study analyzes different types of
innovations, indicating that there is no significant relationship between them and the

dimensions of sustainable performance (presented in Table 5).

Table S.

Summary of the research
Qutcomes Product Process Organizational Marketing
Economic + + +
Environmental + + +
Social + +

Source: own work.

The research revealed a surprising lack of a relationship between environmental product
innovation with social performance. However, in the case of environmental performance,
this research confirmed some of the results presented in (Ch’ng et al., 2021) on the relationship
with innovation in process. At the same time, a different result for organizational innovation
was noted, which in the article in (Ch’ng et al., 2021) — lack of relationships, while this research
also indicates a link with all sustainable outcomes and lack of relationship between product
innovations and social outcomes. Moreover, marketing innovation in Poland supports
economic, environmental and social outcomes. This seems to be an interesting conclusion -
perhaps again, it is related to cultural conditions, perhaps the goals set for the activities (their
priorities) related to the dimensions of sustainable development.

In this sense, the main contribution of this study is a broad and holistic view, which made
it possible to use the four types of environmental innovations and link them in the model to
organizational performance and clarify the relationship between them. It seems crucial to take
a systemic view of what innovations collectively build the model and to note that organizational

innovation appears as an element present in each of the models obtained. Thus, it is
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an indication that organizational activities should support process, marketing, or product

innovations to lead to sustainable results of environmental innovation implementation.

Research limitations

This study has several limitations that should be taken into account in the interpretation and
implications of its results. First, although outcomes were measured using subjective indicators
consisting of a limited number of items. Using objective indicators or collecting data through
in-depth interviews would have provided more detailed data. Likewise, increasing the size of
the research sample and expanding the research to include companies operating in other
countries (replication of research) would allow for generalization of the results, as the results

obtained may be specific to companies operating in Poland.

Future research directions

Future research could address the relationship between environmental innovation and
sustainable organizational outcomes with exogenous contextual factors, eg, dimensions of
national cultures and macroeconomic indicators. Likewise, the link with exogenous factors,
e.g. age and size of the organization, culture, core values, leadership, management style,
or organizational structure. It is also ambiguous whether radical or incremental innovation,
or some combination of the two, contributes more to higher sustainable performance. Therefore,
it would seem interesting to consider the distinction between radical and incremental
innovations and verify whether other dimensions of sustainable outcomes will be influenced.
For it cannot be assumed that the assumption should be made that radical innovations promote
sustainability more than incremental ones. Similarly, an analysis of all types of innovation -

social, environmental, economic, and sustainable outcomes - would also be valuable.
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