energies

Article

Involvement in Renewable Energy

in the Organization of the

IR 4.0 Era Based on the Maturity of Socially Responsible
Strategic Partnership with Customers—An Example of the

Food Industry

Anna Adamik 1@, Katarzyna Liczmanska-Kopcewicz 2*(, Paula Pyplacz 3

check for
updates

Citation: Adamik, A.;
Liczmanska-Kopcewicz, K.; Pyplacz,
P.; Wisniewska, A. Involvement in
Renewable Energy in the
Organization of the IR 4.0 Era Based
on the Maturity of Socially
Responsible Strategic Partnership
with Customers—An Example of the
Food Industry. Energies 2022, 15, 180.
https://doi.org/10.3390/en15010180

Academic Editor: Wen-Hsien Tsai

Received: 21 November 2021
Accepted: 27 December 2021
Published: 28 December 2021

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

and Agnieszka Wisniewska 4*

Faculty of Management and Production Engineering, Lodz University of Technology, 266 Piotrkowska Street,
90-924 Lodz, Poland; anna.adamik@p.lodz.pl

Faculty of Economic Sciences and Management, Nicolaus Copernicus University in Torun, Gagarina 13a,
87-100 Torun, Poland

Faculty of Management, Czestochowa University of Technology, Armii Krajowej 19B,

42-201 Czestochowa, Poland; paula.pyplacz@wz.pcz.pl

Faculty of Management, University of Warsaw, Szturmowa 1/3, 02-678 Warszawa, Poland

*  Correspondence: kliczmanska@umk.pl (K.L.-K.); agnieszka.wisniewska@uw.edu.pl (A.W.)

Abstract: The purpose of this study is to explain the determinants of the process of investing in
renewable energy sources (RES) from the perspective of enterprises, with particular emphasis on the
strength of their orientation on such strategic issues as sustainable development, orientation towards
innovation, as well as the level of maturity of their partnership with the client. The research method
was carried out on a sample of 157 industrial enterprises in the food industry. The research process was
conducted with the consideration of making these decisions dependent on the strength of companies’
commitment to several strategic issues: sustainable development, innovation orientation, and the
maturity of their partnership with the customer. The results of the data analysis collected during the
quantitative research show a strong correlation between the level of openness of the organization of
the IR 4.0 era to RES and (a) orientation towards sustainable development, (b) orientation towards
intelligence, and (c) maturity of strategic partnering with customers.

Keywords: renewable energy sources; sustainability; sustainable development; innovation; innovation
orientation; partnership with the customer; maturity of strategic partnering with customers

1. Introduction

In the SMART WORLD era, which means the era of not only intelligent technological
solutions from the field of Industry 4.0, but also socially and environmentally responsible
sustainable development, the role of interorganizational cooperation is significantly grow-
ing, especially in terms of companies’ ability to engage in various types of partnerships.
Nowadays, partnerships involve taking into account the needs and creating close relations
not only with business partners, but also with social and environmental ones. Maturity of
partnership in each of these areas determines more and more strongly the market success
of practically every contemporary organization, in practically every field of its activity.
An especially relevant factor in recent years has been the ability to engage in strategic
partnerships which are socially responsible, as in the emerging SMART WORLD, the signif-
icance of considering SDG (Sustainable Development Goals) [1] is systematically growing.

SMART WORLD means deliberate orientation towards creation and implementation of
proactive and innovative technological solutions, which will shape better and better, and at
the same time more humanitarian and balanced, environment and the conditions for social
and economic functioning [2]. Hence, in the SMART WORLD, an intelligent combination
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of physical perception, cyber interaction, correlation of social and environmental space,
and cognitive thinking takes place across all aspects of daily life [3,4].

Operating in such an environment forces the development of the so-called SMART
organizations, which will base their philosophy on sustainable development and contin-
uous knowledge management [5]. Their knowledge resources must be very broad and
deepened significantly in customer, product, process, and environmental data. Thanks to
this, smart organizations create and use more and more new solutions, not only technical
and technological [6], but also social, organizational and environmental innovations [7].
This fits into the essence of the concept of “sustainable development”, which boils down
to their implementation of all processes to ensure high environmental, economic, social,
and spatial standards of the entities cooperating with them, as well as future generations,
in accordance with the principles of intra- and inter-generational capital. In this way, their
development is sustainable development “that meets the needs of the present without com-
promising the ability of future generations to meet their own needs”(Report of the World
Commission on Environment and Development: Our Common Future). This direction of
change has been set by growing social awareness. Due to the requirements accompanying
these processes, organizations operating in the era of the reign of Industry 4.0 (IR 4.0) must
become not only innovative, but also sustainable [8]. There are, of course, many ways to
move in this direction. An especially effective approach seems to combine organizations’
intelligent, socially responsible innovativeness with improving their openness to strategic
partnerships with different stakeholder groups.

Today, when designing a set of cooperation ties necessary for the effective develop-
ment of an enterprise, one should take into account the selection for alliances of appropriate
partners related to the company’s key skills, markets, or technologies. Collaboration, es-
pecially close ones, should be established, primarily with customers. In the S&S WORLD,
their decisions, their choices, their market behavior are becoming more and more socially
and environmentally conscious, and thus they are beginning to determine in a specific
way the strategies of enterprises. They directly enforce specific orientations of their de-
velopment. Therefore, the role of proper understanding of the customer, and especially
of how the customer perceives and evaluates specific market behaviors of contemporary
organizations, is growing critically. This is more important because the partnership with
the customer requires many different investments, including modern technologies, socially
and environmentally responsible solutions, time and managerial resources. Misdirected
investments mean unsuccessful projects and lost benefits and often high costs.

A good deal is written about customer requirements as to the quantity, quality, prices,
distribution channels, or methods of promoting products in various industries [9,10],
or about the customer’s assessment of the CSR activities of modern enterprises [11]. How-
ever, we still know too little about how customers perceive their role and the possibility
of active, partner participation in these processes [12,13]. This state creates a significant
research gap.

Therefore, it seems strategically important to identify what determines the possibility
of entering into a mature partnership with customers by companies, as well as what, in the
broad sense of the term, benefits may be derived from engaging in this type of relationship.
It is about both aspects important from the perspective of the customer, business and the
environment (sustainable development).

Due to a commonly growing awareness of global social-environmental problems
and Sustainable Development Goals 2030 (2030 Agenda for Sustainable Development),
an increasing number of companies see the necessity of getting involved in CSR and
pro-environmental changes.

The literature describes many forms of their activity in this area [14,15], one of which
is RES involvement [16,17]. Unfortunately, there are still no studies that would answer the
question to what extent companies receive genuine support from clients in these processes.
This is another diagnosed research gap, the importance of which is emphasized by [16,18].
The results of a study conducted by Cyfert et al. [19] suggest that after the COVID-19
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crisis, there will be an increase in the use of Industry 4.0 era solutions supporting the
increased importance of economic, social and environmental dimensions of corporate
social responsibility. These authors, suggest a stronger link between management solutions
(Industry 4.0 era solutions) and corporate social responsibility, which may mean an increase
in companies’ openness to RES investments, socially and environmentally sustainable
corporate innovation, and maturity of partnerships with customers.

Therefore, one of the key activities today will thus become the willingness to use
sustainable energy and RES. There is also another third research gap in this respect. While a
lot is written about the importance of RES, methods, technologies of their use, or problems
related to financing this type of investment [20-22] (which constitutes the hard conditions
for this type of activity), we still know little about the “soft” aspects related to its exploita-
tion. One of them is the perception of this type of activity by clients of the company’s
implementing RES, or the customers” willingness and forms of supporting such companies
(real maturity of the company’s partnership with its clients). There are also gaps in the
descriptions and analyzes of the determinants of the effectiveness of this type of investment.

Seeking to contribute to the clarification of the three research gaps indicated above as
the aim of this study is to explain the determinants of the process of investment in renewable
energy sources (RES) by enterprises, with particular emphasis on the strength of their
orientation on such strategic issues as sustainable development, innovation orientation,
as well as the level of maturity of their partnership with the customer. The novelty of the
research undertaken is not only the linking of the above-mentioned strategic issues into
one construct but also the orientation of the research to a specific industry. The conclusions
from the conducted research have a chance to support and guide entrepreneurs in making
decisions about investing and methods of implementing and operating investments in
RES. On the one hand, the results of the research clarify what is necessary to implement
such investments more efficiently. On the other hand, the benefits of this type of activity
are indicated.

In order to investigate these themes empirically, food companies operating in Poland
were selected for quantitative research. The results indicate a strong correlation between pro-
ducers’ willingness to invest in RES and (a) their orientation toward sustainability, (b) their
orientation toward innovation, and (c) their customer partnership maturity. Companies in-
vesting in RES that realistically implement sustainable development and socially responsible
innovation, are supported and appreciated by mature partnerships with customers.

2. Literature Review
2.1. Significance of Investments in RES

A sustainable economic system is aimed at long-term and multifaceted sustainabil-
ity [23], and its development is to be based on the principles of economic prosperity, social
equality, and environmental integrity [24-27] (WCED 1987). Current market trends and
global problems motivate companies to implement sustainable business models [28]. Ad-
herence to the principle of environmental integrity is to ensure that the actions of current
generations do not take away the future right to use clean natural resources such as land,
water, and air [29-32]. Due to dwindling natural resources, climate change, and environ-
mental devastation, renewable energy sources often also called alternative energy sources
seem to be a way to solve many problems [33]. This justifies the growing interest of gov-
ernments and economies in replacing traditional energy sources, which are at odds with
sustainability goals, with new renewable ones that are inexhaustible and minimize their
ecological footprint [34-37].

Sustainable development can be seen as development that incorporates social, en-
vironmental, and economic considerations, which occurs to increase the well-being of
current generations without causing a decline in the well-being of future generations [38].
The idea of sustainable development has been transferred to the field of energy, thanks
to which the term Sustainable Energy Development (SED) has been created and is now
in use. The fundamental principle of SED is the efficient use of energy, human, economic
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and natural resources [16,39]. The study of factors influencing SED, such as methods or
characteristics of energy consumption, is becoming increasingly important. Countries
with higher levels of human development tend to emit more CO, per capita and generally
have greater environmental problems [40]. As a consequence, the concept of balanced
consumption at all levels, including in terms of one’s working and private life, has gained
a great deal of interest from researchers [41].

Regarding the much-discussed SED, renewable energy sources (RES) can provide
energy services with zero or near-zero emissions of air pollutants and greenhouse gases.
Thus, investing in the development of a renewable energy system will make it possible to
solve today’s most important tasks, such as: improving the reliability of energy supply and
saving organic fuels, solving the problems of local energy and water supply, raising the
standard of living and level of employment of the local population, ensuring sustainable
development of remote regions in desert and mountain areas, meeting countries’ obligations
to comply with international agreements on environmental protection [42,43]. The idea of
SED is striving for compromise between human interference in the environment related to,
among others, economic development and preservation of its natural assets [16].

Energy policy is one of the key features of European integration. Three main issues
should be emphasized here: market deregulation, energy security, and climate change.
Renewable energy that enables the transition to a low-emission economy is at the core of
the European Union’s energy and climate change package [44]. EU Member States have
specific targets currently set for 2021-2030. Germany is considered a forerunner in the
EU with regard to renewable energy, having already become the world leader in terms
of installed wind power capacity in 2003. Many other countries have also made great
advances in this field, and the RES culture has become tangible in practice [45,46].

In Poland, the country where the empirical research has been carried out for this
study, the situation in terms of RES use is not yet favourable, but positive changes are
noticeable. According to the report of the President of the Energy Regulatory Office in
Poland, in recent years the structure of electricity generation in Poland has been changing
in favor of renewable sources (an increase from 7% in 2016 to 9% in 2019 in the total national
generation). At the end of 2019, the capacity of all renewable energy sources in the power
system will exceed 9 GW (about 163 MW in small RES installations and more than 1 GW in
micro-installations (including prosumer ones) [47].

One of the key reasons for such a significant increase in the importance of RES is
changes in customer awareness and attitudes. Customers, having access to reliable and
up-to-date information, start to pay more attention to the organisation’s methods of oper-
ation, including its social usefulness and environmental responsibility [11]. Thus, when
managing an organization, it is necessary to keep in mind that an organization operating in
a free market economy system also has other types of functions and tasks to fulfill, other
than maximization of profits. The relationship between RES, sustainable development
and the role of the customer is so strong that it should be considered together. This rela-
tionship means that today it should be taken into account in terms of setting long-term
goals for virtually any organization [48]. This is because all renewable energy activities
implemented consequently/finally concern processes or product solutions that ultimately
relate to the customer and the customer’s perception of the organization’s activities [16].
Therefore, recognizing the customer as an important element of the organization’s strategy
is crucial today:.

2.2. Customer Partnership Maturity

The strategic partnership is a management approach used by two or more organiza-
tions to achieve specific goals by increasing the effectiveness of each participant’s resources.
It requires an open, trusting relationship between partners to achieve common goals [49].
The partnership is a model of relations between partners, including: cooperation and
collaboration, equality of rights and duties, respect of autonomy and otherness, tolerance.
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While generally preserving their individuality, partners in such relationships voluntarily
accept mutual interdependence in certain areas [50].

Strategic partnerships of enterprises concern conduct, both in internal relations (de-
veloped between owners, between owners and employees, or between employees) and
external relations (developed in associations with suppliers, customers, competitors, social
and public organizations). Observation of how and on which levels an organization is
able to establish ties of partnership cooperation allows, to some extent, to conclude its
sustainable development, maturity and long-term competitiveness [7]. This is because, as a
rule, companies that successfully manage this type of relationship thanks to the support
of partners, perform better in the market, are able to generate more dynamic develop-
ment [51-53], generate a wider range of benefits from cooperation than others [24,54]. As a
result, many of them change their technologies and markets faster and more creatively than
others [55], and in addition gain not only much higher profitability but also higher value,
e.g., of shares [56], significant revenue growth [57] and competitive advantage [58,59]. Due
to the above, and the significant costs accompanying this type of relationship, e.g., costs of
social security, investment in environmental protection, or CSR and Corporate Governance
tools, as well as other organizational efforts, partnerships should be a carefully considered
part of the strategy of any modernly managed company [60].

In the course of their research, Y.L. Doz and G. Hamel have proved that the highest
willingness to behave in partnership can be expected from highly innovative and creative
companies in their approach to challenges [61]. Being open to cooperation and making
optimal use of their core competencies, they usually strive to achieve unique, functional
goals. In order to anticipate customer needs, they are ready for continuous learning. Thanks
to such behavior, partnerships lead them to synergies of inter-organizational activities,
which increase the partners’ efficiency in relation to other competitors and give them
above-average results and profits, both financial and non-financial [62].

Given the objectives of this study, strategic partnerships with customers, a particular
type of external relationship, seem particularly relevant. Companies seeking to achieve mar-
ket success must not only allocate their internal resources efficiently, but also pay attention
to external stakeholders, in particular customers [9,63]. A customer partnership is usually
defined as a formalized working relationship between a customer and a manufacturer
that involves performing coordinated development activities to develop and deliver a new
product. The goal of this partnership is to “produce improved mutual outcomes or single
outcomes with expected reciprocity over time” [61,62].

Worldwide research provides strong evidence that obtaining more market information
from customers and, in some cases, even involving customers directly in development
teams leads to more effective creation and implementation of new products [12]. Amara
and Landry [64] note that the customer as a source of information brings several benefits
to firms. When innovations are implemented, ideas with customer input have higher
levels of novelty and fit. Tether [65] further states that collaboration with customers can be
particularly beneficial when the goal is to develop novel or radical innovations.

Its effectiveness can be seen particularly in the increase in the success rates of new
products and increasingly efficient acquisition of market information necessary to design
improvements to existing products [66]. It is also used to generate new, more innovative
ideas or new ways of combining previously available resources. Different types of knowl-
edge (each partner’s knowledge) are combined in such partnerships. In this way, customer
feedback, customer interaction, and buyer participation in the process of new product
development often significantly improve the competitive position of companies [10,67,68].
The research conducted by Liczmanska-Kopcewicz and team indicates a rather strong
relationship between the range of exploration and the level of exploitation of buyers’
knowledge and the achievement of product innovation goals [9].

The processes of creating and then shaping partnerships between companies and their
customers can be viewed in different ways [69]. They can also be analyzed in different ways.
A measure of partnership evaluation can be its maturity. The more areas it involves and
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the more advanced the partnership with customers is, the more mature it is. This means
that it has a higher degree of comprehensiveness and quality of preparation to perform the
related tasks and to achieve the objectives set in this area [7].

In order to somehow assess the level of a given company’s involvement in the devel-
opment of its partnership activities with the customer, A. Adamik suggests evaluating the
level of activity and maturity of partnership bonds. The “scale for assessment of strate-
gic partnership of enterprises” with its specific values may be helpful in identifying this
level. Recognizing that partnership in particular areas may be absent, very weakly, weakly,
moderately, strongly or very strongly visible/active, it can be assessed, e.g., on a scale of
1-5. A description of the levels of assessment of both activity and maturity of strategic
partnership is presented in Table 1. The parameters of partnership with the customer
evaluated on this scale may be, e.g.:

- Dbilateral nature of cooperation, meaning both acquisition or transmission of informa-
tion (symmetry of benefits),

- the durability of relations, meaning that a company forms lasting relations with customers,

- quality of communication, meaning that a company has an effective system for com-
munication with customers,

- understanding of needs, meaning that a company has vast knowledge of its end-consumers,

- frequency of contacts, meaning that a company is involved in cooperation with customers.

Table 1. Levels of activity and maturity of strategic partnership proposed for the purpose of evalua-
tion of the areas of customer partnership.

Description of the Level of Strategic Partnership

Level of activity

Scarce partnership parameters, which at the same time are very rarely visible in the

! practice of the company’s functioning
2 Fairly numerous partnership parameters, but rarely visible in the practice of the
company’s functioning
3 Fairly numerous partnership parameters, frequently noticeable in the practice of the
company’s functioning
4 Partnership parameters both numerous and frequently noticeable in the practice of
the company’s functioning
5 Partnership parameters very numerous, strongly and frequently noticeable in the
practice of the company’s functioning
Maturity level
Rudimentary involvement in creating inter-organizational partnership bonds;
Very low o . . .
very low levels of activity diagnosed in the field of customer partnership
Lower than standard involvement in creating inter-organizational partnership
Low R . . .
bonds; low levels of activity diagnosed in the field of customer partnership
Standard involvement in creating inter-organizational partnership bonds; moderate
Moderate o . . .
levels of activity diagnosed in the field of customer partnership
. Above-average involvement in creating inter-organizational partnership bonds,
High . R - . .
high levels of activity diagnosed in the field of customer partnership
Very high model involvement in creating inter-organizational partnership bonds, very high

levels of activity diagnosed in the field of customer partnership

Source: Adamik A. Partnerstwo strategiczne a konkurencyjnosé przedsiebiorstw. Perspektywa MSP, Zeszyty
Naukowe Politechniki Lédzkiej No. 1199, seria Rozprawy Naukowe Z. 484, Wydawnictwo Politechniki L.odzkiej,
Lo6dz 2015.

The favorable attitude of consumers toward mature strategic partnerships may be a
rationale for many entities to build competitive advantage in cooperation with customers,
based on various types of mutually beneficial investments in process innovations, among
others. Such investments may be RES [16,70-72]. There is a growing indication that
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consumers should share responsibility for environmental degradation [18], as it is to
meet their needs that producers act [73]. Therefore, their support of producers in pro-
environmental spheres must be more visible. The partnership means bilateral actions
(involvement of each partner in the relationship).

Consumer support for brands investing in renewable energy sources should be mani-
fested primarily by consistent purchase choices in favor of such brands, but also by sharing
costs by accepting a higher price and by recommending the RES-based brand [74-76] Since
consumers’ propensity to behave in a certain favorable way toward a brand stems from
appropriately shaped cognitive and emotional attitude components [77,78], and according
to goal-directed behavior theory, such intentions are shaped by the influence of the cogni-
tive and emotional component [79], strategic partnerships with them can be an important
catalyst for widespread openness to RES.

Addressing sustainability challenges requires an innovation infrastructure inclusive of
users [80]. Due to the fact that consumer choices determine what is delivered to the market
and how it is delivered [81], consumer support for sustainable companies is important,
not only for the “visible” values created by them, directly related to the product, but also
for process innovations, which are, for instance, alternative energy sources.

So far, much has been written about the benefits of partnerships with customers in the
creation of innovations [63-65,67,82,83], yet, unfortunately, there is still little empirical evi-
dence of the impact of such collaborations on companies’ propensity to invest in renewable
energy resources (RES). In order to contribute at least to some extent to the development of
research in this area, the research process described in this paper chose as an object of study
the companies from the food industry sector functioning in Poland, with the following
research hypothesis being formulated:

Hypothesis 1 (H1). There is a positive dependence between the orientation of food industry
companies toward customer partnership maturity and their involvement in RES.

2.3. Orientation toward Innovations and Sustainable Development as Antecedents of Customer Partnership

Innovation is widely regarded as a key success factor for companies and a necessary
condition for their growth, as recognized by both market practitioners and theorists [84-86].
Introduced innovations, whether visible (e.g., product or marketing innovations) or invisi-
ble to the end consumer (e.g., organizational or process innovations) result in strengthening
the competitive position by attracting new customers and retaining existing ones. The abil-
ity to generate innovation is becoming more important than ever, enabling firms to build
and maintain a competitive advantage in the face of intensely and dynamically changing
consumer preferences and shorter product life cycles [87,88]. For innovations to succeed in
the marketplace, a consumer-oriented perspective is essential in their design. The experts’
perspective may be insufficient, detached from the real needs and expectations of the
market, as it is focused more on the technical and functional perspective, while consumers
accept innovations that fit their lifestyles and create new experiences for them [89]. Com-
panies seeking to maximize financial returns from their ventures are making increasing
use of knowledge and stakeholder engagement [90]. The literature on open innovation
highlights the growing importance of R&D efforts with external partners (in ecosystems) to
successfully achieve desired innovative outcomes [91,92].

Customers’ needs are changing as their lifestyles change, but also along with tech-
nological advances, which have clearly increased the pace of change in recent times [93].
Ongoing response to market changes, therefore, requires companies to be highly innovative.
This characteristic refers to the nature/quality of an organization’s capabilities, its openness
to new ideas, and its willingness to invest (both money and labor) in new solutions [94].
Nowadays, it should be a lasting feature of organizational identity, which means that after
initial success, an organization strives for further development through innovation [95],
thus gaining consumer acceptance and strengthening relationships with consumers.
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An organization’s innovativeness (especially technological innovation) involves the
need to possess and continuously expand relevant knowledge, which is often limited by
the company’s resources and existing capabilities. This usually results in the exploration
and exploitation of internal sources, as well as support from external sources (synergistic
cooperation of companies, universities, research laboratories, as well as suppliers and
customers) [96]; von Hippel 1988; Rothermael and Deeds 2006). Zakrzewska-Bielawska [97]
argues that to overcome internal resource constraints, firms should make greater use of
formal or informal partnership arrangements with other organizations to achieve their
innovative goals. Research shows that the partnership approach develops best when the
organization is open to continuous learning and future-oriented (Hult, Ketchen, and Nichols
2003). Thus, it is both innovative and SMART (smart) in its behaviors [98,99]. In this case,
the partnership with the customer will exhibit higher maturity. Therefore, given the
selected research sample, the following research hypothesis was put forward in the course
of the study:

Hypothesis 2 (H2). There is a positive dependence between the level of smartness of companies
from the food industry sector and customer partnership maturity.

Going further in the deliberations, innovation is considered a decisive factor in the
creation of social wealth [100-102]. With this in mind, in the research undertaken by the
author team and described below, it was decided to also verify the hypothesis stating that:

Hypothesis 3 (H3). There is a positive dependence between the level of smartness of companies
from the food industry sector and their openness to investments in RES.

Sustainable development, in turn, refers to the social well-being, present and future
needs of humanity, related to a wide variety of issues, which include climate issues, pol-
lution and environmental degradation, in addition to issues of equality, peace, poverty
eradication, among others [14,15,27,103,104]. This generally involves adherence to three
key principles: the principles of environmental integrity, economic prosperity, and social
equality [25,27]. Issues related to their implementation and enforcement are being studied
by scholars from many different disciplines [105]. Academic contributions on this topic
have so far been limited to observations of individual firms and how they should behave
to limit their non-economic impacts. Today, however, more is needed, as the required
sustainability is a process in which trade-offs are developed between the interests of the
economy, the environment, and the society [26,106]. Sustainability-oriented decisions
must result from collaboration between state administration, universities, business, and so-
ciety. Only such an approach produces concrete and positive results. Research proves
that in companies that use even only elements of CSR approach to introduce innovations,
the chances for successful product and process innovations grow [102]. Besides, the role
that social and environmental aspects, such as occupational safety, working conditions,
and emissions, play in customers’ purchasing decisions is increasingly highlighted in the
literature [107,108]. Therefore, it was decided in the course of the research undertaken to
also verify the hypothesis that:

Hypothesis 4 (H4). There is a positive dependence between the level of orientation of companies
from the food industry toward Sustainable Development and their customer partnership maturity.

Popularizing and maximizing investments in renewable energy sources (RES) is
one of the goals of global sustainable development (United Nations 2015). Therefore,
it seemed necessary for the authors of the study to verify also the hypothesis to what extent
food companies manifest such readiness within their sustainable development strategies.
Therefore, the hypothesis was put forward that:
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Hypothesis 5 (H5). There is a positive dependence between the level of orientation of companies
from the food industry toward Sustainable Development and their openness to investments in RES.

3. Methodology

Due to the adopted research goal, an analysis of domestic and foreign literature
was carried out, as well as mind mapping. The authors, while working on the research,
created a mind map [109], which was used as a tool for sharing work (electronic mind
map prepared using the FreeMind software (Developer: Jorg Miiller, Daniel Polansky;,
Petr Novak, Christian Foltin, Dimitri Polivaev, et al., GNU General Public License), which
is especially important and brings many benefits when the authors live at considerable
distances from each other. Mind maps were recognized by the authors as a heuristic
method, thanks to which the thought process was more creative, broader, and enabled the
generation of new ideas and modification of the existing ones.

This solution also showed the progress process. Cognitive methods were supported
by own research. Statistical measurements and data analysis using pivot tables were used
to analyse the results of own research. The work used a hypothetical-deductive method,
which takes into account the specificity of empirical sciences and rejects inductivism
in its assumptions [110]. This method was adopted due to the inability to objectively
implement the induction method. The hypothetical-deductive method is based on two
underpinning assumptions. The first states that all theorems appearing in science, including
individual and also observational ones, are hypothetical and revocable. The purpose of
scientific proceedings (the second assumption) is to eliminate false hypotheses by means
of falsification.

The food sector that which produces goods that meet people’s nutritional needs is
one of the basic and rapidly developing sectors of the economies of countries around the
world. It is highly diversified in terms of the profile of the processing activities carried out.
It is made up of companies involved in the processing of animal products, processing of
plant products, secondary processing and the production of stimulants. For this reason,
the products of the food industry are both low-processed (animal slaughter, meat demoli-
tion) and are the result of advanced technological processes (e.g., freeze-dried food) [111].
Moreover, on the basis of macroeconomic data, it can be concluded that the food industry
is characterized by exceptional stability and low sensitivity to fluctuations in the economic
situation [112]. Businesses operating in the food sector are aware that competition in each
category is very strong. Hence, the key to breaking through and achieving success is
introducing innovations to the market, and earlier—their proper design and planning the
entire process of their implementation.

In the research process undertaken, an attempt was made to determine what deter-
mines the readiness to implement innovations related to RES, and in particular, to what
extent they are determined by factors related to organizational sustainability (SUS), smart-
ness (SMA) and openness to strategic partnering with customers (SPC).

The survey was conducted between September 2019 and January 2020 interviewing
representatives of the management of food companies in Poland randomly selected, which
constituted research units. The eligibility criterion for participation in the study was the
introduction within the company of any innovation during the last three years. Participants
were interviewed using a standardized computer-assisted telephone interviewing (CATI)
and in total 157 companies took part in this survey. The characteristics of these companies
included in the final sample are illustrated in Table 2.

In the described research process, the behavior and opinions of respondents were
analyzed in terms of several key areas for the purposes of the development: orientation
towards sustainable development (factors: orientation towards economic goals, orienta-
tion towards environmental goals, and orientation towards social goals were analyzed),
smartness (factors: orientation towards product innovation, orientation towards marketing
innovations, orientation towards technological innovations, orientation towards organi-
zational innovations), strategic partnership with clients (factors analyzed: symmetry of
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benefits, durability of relationships, quality of communication, understanding of needs,
frequency of contacts) and the willingness of enterprises to invest in solutions with RES
range. All studied variables were assessed on a seven-point scale.

Table 2. Characteristics of the enterprises surveyed (1 = 157).

Enterprise Size: Frequency Percentage %
small (10-49 employees) 61 40.56
medium (50-249 employees) 54 34.96
large (over 250 employees) 42 24.48

The IBM SPSS Statistics version 24 software package was used for statistical analyses.
Some basic, descriptive statistics are presented in Table 3.

Table 3. Descriptive statistics of the variables examined (n = 157).

Variable Range Min. Max. Average M D St;’ril:;f:l Variance
Sustainability (SUS)

orientation towards economic goals 4.00 3.00 7.00 5.81 6 6 0.914 0.835

- orientation towards ecological goals 5.00 2.00 7.00 5.82 6 6 0.990 0.981
- orientation towards social goals 5.00 2.00 7.00 5.46 6 6 1.065 1.135

Smartness (SMA)
- orientation towards product innovation 5.00 2.00 7.00 5.87 6 6 0.927 0.793
- orientation towards marketing innovations 5.00 2.00 7.00 5.62 6 6 0.944 0.891
- orientation towards technological innovations 4.00 3.00 7.00 5.72 6 6 0.890 0.793
- orientation towards organizational innovations 4.00 3.00 7.00 5.87 6 6 0.934 0.873
Strategic Partnering with Customers (SPC)
- symmetry of benefits 6.00 1.00 7.00 4.61 5 5 1.339 1.792
- durability of relationships 3.00 4.00 7.00 6.22 6 6 0.730 0.533
- quality of communication 5.00 2.00 7.00 5.25 6 6 1.175 1.380
- understanding of needs 4.00 3.00 7.00 5.88 6 6 0.936 0.876
- frequency of contacts 5.00 2.00 7.00 5.34 6 6 1.096 1.201
RES
RES orientation 5.00 2.00 7.00 5.70 6 6 1.028 1.056

Source: elaborated by the authors based on the results of the study conducted.

In all the surveyed areas, the respondents showed high activity and commitment.
In the SUS area, the respondents showed the highest commitment to Orientation towards
ecological goals average 5.82 and the lowest in terms of Orientation towards social goals av-
erage 5.46. In the SMA area, the highest indications concerned Orientation towards product
innovation and Orientation towards organizational innovations, in both cases the average
of indications was 5.87, while the lowest was rated for the involvement of respondents in
Orientation towards marketing innovations, average to: 5.62. When analyzing the SPC
area, it can be noticed that the highest-rated durability of the relationship was 6.22, and the
lowest symmetry of benefits 4.61. The average willingness of the respondents to invest in
RES was 5.7 out of 7 possible points.
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4. Hypothesis Testing

In order to verify the existence of the relationship and answer the question whether
there is a positive relationship between the level of SPC maturity in the surveyed enterprises
and their willingness to invest in RES (H1), a statistical analysis of the relationships between
the mentioned variables was carried out. The Cronbach’s alpha reliability coefficient for the
group of factors related to the maturity level of customer relations (symmetry of benefits,
understanding of needs, durability of the relationship, quality of communication, degree
of involvement in cooperation, frequency of contacts) was 0.812. This result shows the
internal consistency of the analyzed factors. The analyzes also used the Spearman’s rank
correlation coefficient; the obtained values are presented in Table 4.

Table 4. Correlation between SPC and RES orientation (1 =157).

Spe;l;l:)an’s RES Orientation
Corre%al’cion 0.653 **
Strategic Partnering with Coefficient
Customers (SPC): Significance 0.000
(Two-Sided) ’
Correlation coefficient 0.522 **
- symmetry of benefits Significance 0.000
(two-sided) ’
Correlation coefficient 0.355 **
- durability of relationships Significance 0.000
(two-sided) ’
Correlation coefficient 0.526 **
- quality of communication Significance 0.000
(two-sided) ’
Correlation coefficient 0.516 **
- understanding of needs Significance 0.000
(two-sided) ’
Correlation coefficient 0.378 **
- frequency of contacts Significance 0.000

(two-sided)
** Correlation significant at 0.01 (two-sided). Source: elaborated by the authors.

The obtained values of the Spearman’s rank correlation coefficient prove a positive and
statistically significant relationship, the positive nature of the correlation means that the in-
crease in the maturity of customer relations is accompanied by an increase in the propensity
of enterprises to invest in RES, the correlation coefficient is 0.653 **, which proves a mod-
erate dependence. Among the individual factors that make up the maturity of customer
relationships, the highest level of Spearman’s rank correlation was recorded for the quality
of communication, 0.526 **, and the lowest for the durability of relationships 0.355 **.

Next, a statistical analysis of the relationship was performed to verify the existence
of the cited relationship between the SMA parameters and the maturity of SPC, and thus
the validity of the H2 hypothesis. The Cronbach’s alpha reliability coefficient for the
group of factors related to the SMA block (focus on product, process, marketing and
organizational innovations) was 0.897, which indicates the internal consistency of the
analyzed factors. In the next step of the analysis, Spearman’s rank correlation coefficient
was used, the obtained values are presented in Table 5.
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Table 5. Correlation between SMA and SPC (n =157).

Spearman’s Strategic Partnering
Rho with Customers (SPC)
Correlation coefficient 0.587 **
Smartness (SMA): Significance 0.000
(two-sided) ’
Correlation coefficient 0.486 **

- orientation towards

roduct innovations Significance
F (two-sided) 0.000

Correlation coefficient 0.475 **

- orientation towards

marketing innovations Signifi.cance 0.000
(two-sided)

Correlation coefficient 0.499 **

- orientation towards

technological innovations Signifi.cance 0.000
(two-sided)

Correlation coefficient 0.376 **

- orientation towards

organizational innovations Signiﬁ'cance 0.000
(two-sided)

** Correlation significant at 0.01 (two-sided). Source: elaborated by the authors.

The obtained values of the Spearman’s rank correlation coefficient prove a positive
and statistically significant relationship, the positive nature of the correlation means that
the increase in the SMA level is accompanied by an increase in the maturity of SPC, the cor-
relation coefficient is 0.587 **, which proves a moderate correlation. Among the individual
factors that make up the SMA of the surveyed companies, the highest level of Spearman’s
rank correlation was recorded for orientation towards technological innovations 0.499 **,
and the lowest for orientation towards organizational innovations 0.376 **.

Then, in order to confirm the validity of the adopted hypothesis H3, a statistical
analysis of the relationships between SMA and the propensity of enterprises to invest
in RES was performed. Here, too, the Spearman’s rank correlation coefficient was used,
the obtained values are presented in Table 6.

Table 6. Correlation between SMA and RES orientation (1 =157).

Spearman’s Rho RES Orientation

Correlation coefficient 0.622 **

Smartness (SMA): Significance

(two-sided) 0.000

Correlation coefficient 0.509 **

- orientation towards

roduct innovations Significance
P (two-sided) 0.000

Correlation coefficient 0.481 **

- orientation towards

marketing innovations Signifi.cance 0.000
(two-sided)

Correlation coefficient 0.470 **

- orientation towards

technological‘innovations Signifi.cance 0.000
(two-sided)

Correlation coefficient 0.399 **

- orientation towards

organizational innovations Signifi.cance 0.000
(two-sided)

** Correlation significant at 0.01 (two-sided), Source: elaborated by the authors.

The positive nature of the correlation means that there is a positive and statistically
significant relationship and the increase in the SMA level is accompanied by an increase in
the RES orientation level, the correlation coefficient is 0.622 **, which proves a moderate
correlation. Among the individual factors that make up the SMA, the highest level of
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Spearman’s rank correlation was noted for orientation towards product innovations 0.509 **,
and the lowest for orientation towards organizational innovations 0.399 **.

In order to verify the existence of the relationship mentioned in the H4 hypothesis
between the sustainability (SUS) of the studied enterprises and their maturity in SPC, and
thus to confirm its correctness, a statistical analysis was performed. The Spearman’s rank
correlation coefficient was used in it. Cronbach’s alpha reliability coefficient for the SUS
factor group (orientation towards economic goals, orientation towards ecological goals,
orientation towards social goals) was 0.870, which indicates the internal consistency of the
analyzed factors. The obtained values are presented in Table 7.

Table 7. Correlation between SUS and SPC (n = 157).

Spearman’s Rho Maturity SPC
Correlation coefficient 0.575 **
Sustainability (SUS): Significance 0.0001
(two-sided) '
Correlation coefficient 0.533 **
- orientation towards p—
economic goals 1gniticance
& (two-sided) 0.0001
Correlation coefficient 0.610 **
- orientation towards p—
ecological goals 1gniticance
& 8 (two-sided) 0.0001
Correlation coefficient 0.483 **
- orientation towards ——
social goals Significance 0.0001

(two-sided)

** Correlation significant at 0.01 (two-sided). Source: elaborated by the authors.

The obtained values of the Spearman’s rank correlation coefficient prove a positive
and statistically significant relationship, the positive nature of the correlation means that
an increase in the SUS level is accompanied by an increase in the SPC level, the correlation
coefficient is 0.575 **, which proves a moderate dependence. Among the individual factors
that make up the SUS, the highest level of Spearman’s rank correlation was recorded for
orientation towards ecological goals 0.610 **, and the lowest for orientation towards social
goals 0.483 **.

In order to verify the last of the H5 research hypotheses, the relationship between the
SUS of the surveyed enterprises and their involvement in the RES was examined. Here,
too, as before, the Spearman’s rank correlation coefficient was used, the obtained values
are presented in Table 8.

The positive nature of the correlation means that there is a positive and statistically
significant relationship between the studied variables and the increase in the SUS level
is accompanied by an increase in the RES orientation level, the correlation coefficient
is 0.727 **, which proves a moderate relationship. Among the individual factors that
make up the SUS, the highest level of Spearman’s rank correlation was recorded for
orientation towards ecological goals 0.803 **, and the lowest for orientation towards social
goals 0.589 **.
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Table 8. Correlation between SUS and RES orientation (1 = 157).

Spearman’s Rho RES Orientation

Correlation coefficient 0.727 **
Sustainability (SUS): Significance 0.0001
(two-sided) ’
Correlation coefficient 0.628 **
- orientation towards Siendfi
economic goals 1gnificance
& (two-sided) 0.0001
Correlation coefficient 0.803 **
- orientation towards Siendfi
ecological goals 1gnificance
. (two-sided) 0.0001
Correlation coefficient 0.589 **
- orientation towards ——
social goals Significance 0.0001

(two-sided)
** Correlation significant at 0.01 (two-sided). Source: elaborated by the authors.

5. Discussion and Conclusions

The purpose of this study was to identify, justify and explain the determinants of the
process of investment in renewable energy sources by the companies studied. The research
process was conducted keeping in mind the dependence of these decisions on the strength
of the companies” commitment to several strategic issues: sustainability, innovation orien-
tation, as well as the maturity of their partnership with the customer. The results of the
analysis of the data collected during the quantitative study conducted indicate a strong
correlation between the level of openness of organization IR 4.0 era to RES and (a) their
sustainable development orientation, (b) smartness orientation and (c) maturity of strategic
partnering with customers. The summary of verification of the hypotheses is demonstrated
in Figure 1.

SMART WORLD OF INDUSTRY 4.0 ERA

sustainabilitv (SUS)

(sustainable development)
HS
0.7274+
H4
0.575%*
= : H1 Involvement/
maturity. t;f strategic R 0.653%* openess of
partnering ‘:B customers »| organization IR
.U era 4.0 era to RES

H2
0.587+#

smartness (SMA)
(organizational
intelligence)

Figure 1. Research model and its verification. (** Correlation significant at 0.01 (two-sided). Source:
Own study).

In the conditions of the SMART WORLD of Industry 4.0 era, investments in renewable
energy sources are an important direction for sustainable development. The actions taken by
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enterprises in this regard should be stimulated by the demand side. The results of our pilot
study conducted for companies in the food sector showed that an increase in companies’
openness to RES investments is associated with a higher level of strategic partnership with
customers (as verified by H1). Consumers’ attitude towards RES investment determines
their propensity to choose brands that invest in RES, which in turn makes companies more
willing to invest in RES to influence consumer choices. This fact in turn makes enterprises
more and more willing to invest in RES in order to attract customers and then influence
their market choices.

In the context of the considerations carried out, it is necessary to agree with the con-
clusions of research conducted around the world [18,71,72,107,113]. Interaction with the
customer is important for the realization of businesses, and consumer choices strongly
determine decisions, especially in the nature of innovations implemented [9,114] as well
as the forms of sustainability actions taken [18,115]. Companies that collaborate with
consumers in the process of creating innovative solutions are more open to sustainability
activities [9,16,70,72]. The results of our study confirm that mature partnership with cus-
tomers (SPC) is for many companies, a premise for successful implementation of innovative
solutions [98], it is also a catalyst for openness to RES. The determinants of activity in
this regard are their SMA and SUS. These factors shape the openness of Industry 4.0 era
organizations to RES in two ways. The first, direct, by virtue of its environmental-social
(as verified by H5) and economic-technological (as verified by H3) nature. The second,
indirect, through conscious decisions and purchasing choices of customers who choose
products of innovative companies (SMA) (which is verified by H2), and at the same time so-
cially responsible companies (SUS) (which is verified by H4), thus including those investing
in RES.

The elements evaluated in the study characterizing the strategic partnership with the
customer are symmetry of benefits, the durability of relationships, quality of communica-
tion, understanding of needs and frequency of contacts. The highest correlation coefficient
0.526 ** occurred for the quality of communication, a slightly lower 0.522 ** was recorded
for the symmetry of benefits. The innovativeness of an organization is therefore strongly
related to having efficient channels of communication with the client. Thanks to them,
partners efficiently inform each other about their needs, activities and achievements, thanks
to which the knowledge of each party is constantly expanded [98,116].

Despite the high propensity to implement RES solutions, there are still barriers that
stop companies (even innovative, customer-focused, and sustainable ones) from implement-
ing such solutions. One of the key ones may be the high cost of implementation. Our study
points out that although the cost of implementing investments in renewable energy sources
is unfortunately still high, it can bring a number of benefits to the implementers, not only
the purely tangible ones (e.g., lower energy costs, energy independence), but also the
intangible ones, the main ones being the positive perception of the company by customers,
image of the company as socially responsible, complying with the guidelines/objectives
of sustainable development, friendly to the environment and future generations, etc. It is
often also a greater respect and recognition for those who do not think only about them-
selves but also about others. It also means more and more opportunities for financial
support from various programs and funds for those organizations which are “on track”
with the goals of sustainable development, e.g., 2030. The ability of companies to build
lasting relationships with customers, good quality of communication, understanding of
needs and high frequency of contacts with customers are helpful in achieving such effects.
When such conditions are created, customers are more willing to share knowledge. This is
extremely important nowadays, since the innovation of organizations is strongly related
to the possession and constant expansion of knowledge [98,116], in turn, customers are
willing to share knowledge if they are aware that it provides benefits to both parties of
the exchange. Our study highlights that consumers are willing to share responsibility for
environmental degradation [18] and expect the same from entrepreneurs, as partnerships
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should be two-way. In this way, a new quality is created a socially responsible partnership,
which lays the foundation for the growing openness of enterprises to involvement in RES.

The article is an original study that, based on an original questionnaire, shows the
relationships between partnership with customers, organizational smartness, sustainability
of food enterprises and their openness to RES investments. Identification of these relation-
ships can help enterprises to formulate directions for their improvement on the way to
effective functioning in the SMART WORLD environment. The diagnosed direction, scope
and importance of partnerships with customers of enterprises operating in the food sector,
justifies the need to undertake the analyzed research problem, and at the same time encour-
ages its further recognition, especially in order to formulate valuable recommendations for
business practice, also in other branches, industries, and even sectors. Socially responsible
partnership, not only with customers, has increasing development prospects. Its concept as
an operational element for the practical implementation of the goals of global sustainable
development seems to be invaluable on more and more levels.

6. Contribution to the Theory and Limitations

The trend of increasing awareness of sustainability issues among consumers is slowly
starting to translate into consumer behavior. This is important because the decisions and
strategies of producers depend on what consumers expect. This includes decisions regard-
ing investments in renewable energy sources. The cited research shows that aspects such
as customer requirements or the analysis of the elements of the marketing mix are widely
considered. The same is true of aspects such as involvement in the RES, importance, financ-
ing, and the technologies used in the RES. However, in the studies to date, not all issues
have been addressed. These areas were identified in our study as research gaps. Thus,
in the study, we answered questions about the relationship between smartness, sustain-
ability, maturity and the openness of food sector companies regarding investments in RES.
The proposed model addresses the research gap in identifying the relationship between
organizational smartness (SMA), sustainability (SUS), maturity of strategic partnering with
customers (SPC), and openness of food companies to RES investment (RES). It gives a
clear indication of the direction of the interactions of the factors (and also blocks of factors)
under study.

The food sector is currently innovative, characterized by high modernity and mecha-
nization. Strong competition forces to care about consumer satisfaction, building product
brands and meeting the needs of sustainable development. The need to build and maintain
a competitive position means that companies in the food sector should pay more and more
attention not only to economic issues, the constant search for innovation and building their
own strong brands, but also make sure that their activities are environmentally friendly,
assessed positively not only by customers, but also by the broader social, economic and
even natural environment.

Therefore, enterprises should not only engage more intensively in SDG-related activi-
ties, including RES commitments, but also promote their ideas and inform their audiences
about their investments in this field. This will support the environment, improve their
image, and at the same time offer them a chance to increase the number of loyal customers.

The surveyed companies, as their level of customer partnership maturity increases,
declare an increasing willingness to invest in RES. This relationship results from the fact
that consumers are increasingly interested in environmental protection. They more and
more often carry out activities in this area on their own, in their own households, but also
more and more openly manifest their support and favoring of enterprises, especially
manufacturers, who are ready to invest in CSR and RES. Businesses perceiving this trend,
as if in response to it, are more and more willing to undertake such actions.

From a managerial perspective, an important conclusion emerges from our study.
Managers need to realize that partnering with customers costs money, requiring not only
financial resources but also the time and effort of many people. Partnership projects
can consume more than other projects, different resources because of the additional cost
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and time to manage the complexity of such a joint initiative. Partnerships with clients,
therefore, need to be adequately prepared. Actions taken in this regard should be preceded
by appropriate research, e.g., into consumer opinions, changes in their needs, tastes or
interests. Such support will definitely increase the accuracy of decisions and investments.

Our study highlights that it is important for managers to have realistic expectations
about the outcomes of partnerships with customers and knowledge about the benefits they
can derive from such partnerships and how they can exploit them. Unfortunately, there
is still quite limited knowledge among entrepreneurs about the mechanisms and forms
of effectively establishing, maintaining, developing, or leveraging inter-organizational
partnerships. Managers often act intuitively, making classic mistakes, or fail to see the real
opportunities inherent in this type of relationship. Among other things, they need a better
understanding of how values are shared between partners before they engage in innovation
development partnerships. Trainings in, e.g., relationship capital management, negotiation,
business communication, customer relationship building, environmental management etc.
are a good support for practitioners in this area.

Our survey signals that investments in RES are, on the one hand, an important factor
in building a competitive advantage and a positive image of the company on the market,
but also, on the other hand, an important added value for the customer. Companies
should learn to clearly and decisively make this clear to customers. Each company should
find its own way to communicate to its partners, including customers, the forms and
reasons of its involvement in the realization of investments connected with sustainable
development, which are also investments in RES. Partners should understand that this
type of activity is an additional, above-average value given to them by the company, which
not all manufacturers can afford to offer yet. It is still a distinctive feature of the best ones.

It seems that the results gathered in the course of the conducted analyses are inspiring
and worth further, more thorough research. Their value results mainly from combining
in one, unique bundle such core competencies of contemporary organisations as innova-
tiveness, sustainable development orientation, customer orientation, as well as correlating
them with companies’ openness to investing in RES. They have created a cause for attempts
to identify other bundles of determinants of companies’ engagement in RES, to undertake
research in this field in other industries, sectors, and even industries, as well as to activate
the search for methods and tools that support the promotion of RES engagement, not only
among the producers, but also among the customers.

With both the conclusions presented and the focus of future research, we hope to
contribute to a more contextual understanding of the phenomena related to the importance
of RES investments for achieving the key objectives in the companies in the sector studied.

We believe that the conclusions of the study contribute to a clearer picture of reality,
as they show the relationships between the examined areas through the analysis of the
companies’ declarations. Further research should focus on preference analysis and con-
sumer awareness. Investments in RES have costs, so consumers should learn to contribute
to these costs, e.g., by paying a higher price for an offer, if they are aware of its contribution
to sustainability.

We believe that our findings provide useful managerial implications because without
knowledge of the factors that support value creation in today’s sustainable enterprise, they
will not succeed in the SMART WORLD era. Although this study covered some novel
issues, it still has some limitations that can be improved in future research.

Other perceived limitations of the research are the fact that the survey covered enter-
prises that have implemented any innovation in recent years, which means that there is
no reference sample. In food sector enterprises, the partnership with customers is almost
mandatory in order to implement innovation. The second important issue is the fact that
only the demand side was researched, which could be supplemented by studies of con-
sumers’ attitudes. Additional analysis from the point of view of enterprise employees also
seems reasonable.
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Finally, a certain limitation of this study is its cross-sectional and rather general nature.
Consequently, the study does not indicate in detail what new product developers have
learned from their customer partners. Thus, longitudinal studies will be needed in the
future to determine how the actual value of the customer partnership translates into real
investment in RES in the future.
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Abbreviations

IR4.0 Industry 4.0

RES renewable energy sources

CSR  Corporate Social Responsibility
SDG  Sustainable Development Goals
SED  Sustainable Energy Development
EU European Union

GW giga watts

MW  mega watts

R&D  research and development

SpPC strategic partnering with customers
SMA  smartness

SuUS sustainability
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