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Purpose: The aim of the article is to learn about the attitudes of innovative enterprises
representatives towards the strength and importance of relations in regard to scientific/research
and development institutions.

Design/methodology/approach: The presented analyzes constitute a part of a broader study
on the determinants of the quality of relations between enterprises in the quadruple helix.
The article focuses on the enterprise — scientific institutions plane. The research was carried out
with the use of CATI method on a sample of 200 innovative enterprises

Findings: The results show that in the case of the relationships strength, communication is
an important construct in relation to scientific and R&D institutions, while in the case of the
relationships importance it is commitment. The significance of trust and satisfaction with regard
to the strength and importance of the relationship between an innovative enterprise and
scientific and research and development institutions was not indicated. Moreover a high
positive correlation was indicated between the individual relationship quality constructs.
Research limitations/implications: The research sample is a limitation. The research was
conducted on a sample of 200 innovative enterprises, but only 22.5% declared maintaining
relations with scientific and research and development institutions.

Practical implications: The article indicates which quality constructs should be paid attention
to by representatives of scientific and research institutions in managing relations with
enterprises.

Originality/value: The article indicates that in some aspects of relationship management,
commitment and communication are more important components than trust and satisfaction.
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1. Introduction

Enterprises that wish to create and maintain a competitive advantage on the market are
doomed to constantly introduce new solutions. This, in turn, forces them to carry out scientific
as well as research and development activities — conducted independently or with the use of
external entities. They can also implement of a policy of joint research and development works
with other organizations (Lavoie, Daim, 2019).

On the other hand, more and more attention is paid to the quality of relationships as a source
of competitive advantage (Samiee, Walters, 2003, Leonidou et al., 2014; Inkow, 2017) and to
its importance for organizational performance in a turbulent environment. This corresponds to
the fact that for many years enterprises have noticed the need for skilful relationship
management and have implemented it in practice (Vieira et al., 2008). Therefore, it becomes
important to examine the business relations between enterprises and scientific and research and
development institutions. The more so because in contemporary value creation mechanisms the
importance of relations cannot be overestimated at all levels of shaping relationships (Tu et al.,
2014; Belderbos et al., 2004; Moczydtowska et al., 2017).

The aim of the article was to indicate which of the constructs of relationship quality is the
most important from the point of view of the strength and importance of the relationship

between innovative enterprises and scientific and research and development institutions.

2. Literature review

2.1. The essence and subjects of the research and development sphere

The research and development sphere includes organizations conducting research and
development activities, the results of which are often product innovations, new services and
technologies, as well as new organizational and management solutions, regardless of their
organizational affiliation (Czerniachowicz, Swiadek, 2014). Research and development (R&D)
1s a systematic creative work undertaken in a methodical manner in order to increase the amount
of knowledge and find new applications for it. The features of R&D should be novelty,
creativity, unpredictability, methodology and transferability (OECD).

According to the most commonly adopted classification, R&D includes three types of
research — basic, industrial and developmental. Basic research is undertaken primarily in order
to gain new knowledge about the foundations of phenomena and observable facts, without
focusing on practical application or use. Industrial research aim to acquire new knowledge and
skills with the aim of developing new products, processes and services or introducing

significant improvements to existing products, processes or services. They include the creation
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of complex systems components. Development works include the acquisition, combination,
shaping and use of the currently available knowledge and skills in the field of science,
technology and business as well as other knowledge and skills for production planning and the
creation and design of new, changed or improved products. They do not include routine and
periodic changes, even if they are improvements in nature (stat.gov.pl).

The entities conducting R&D activity include (stat.gov.pl):

e scientific and research and development entities, the basic type of which is research and
development,

e science service units — scientific libraries, scientific archives, scientific associations,

e development units — economic entities, mainly enterprises with their own R&D
facilities, conducting research and development activities in addition to their basic
activities,

¢ higher education schools,

e other entities.

On the other hand, when considering entities conducting scientific and research and
development activities in an institutionalized manner, the following elements can be listed
(Szopik-Depczynska, 2009):

e enterprise sector — economic entities, organizations and institutions involved in the

production of goods and services as well as non-profit institutions serving them,

e government sector, including local government — ministries, offices and other bodies
providing public services to citizens, usually free of charge,

e private non-profit sector, composed of non-market entities operating for the benefit of
households, including individuals, associations and trade unions,

e higher education sector, which includes higher than secondary education institutions
and research institutes, experimental stations and clinics under the direct control,
administration or affiliation of higher education unit,

e foreign sector consisting of institutions and individuals located outside the country
(except for means of transport and satellites) and international institutions and
organizations (excluding enterprises).

The basic assumption regarding cooperation between the spheres of science and business is
to support the implementation of research and development projects carried out jointly by
entrepreneurs and the science and research sector, as well as the implementation of their results
on the market. The activities undertaken as part of this cooperation are mainly focused on
strengthening the links between business and science, increasing the degree of
commercialization of R&D results and on supporting and developing innovativeness of

companies (Tomaszuk, Wasiluk, 2021).
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2.2. The quality of relationship and its dimensions

An unambiguous definition of a relationship has not been adopted in the literature
(Kolemba, 2009; Wasiluk, Tomaszuk, 2020). A similar situation exists with regard to the
quality of the relationship (Skarmeas, Robson, 2008; Kumar et al., 1995; Ahamed, Skallerud,
2013; Lages et al., 1995; Lages et al., 2005). A popular approach among researchers when
defining the quality of a relationship, which at the same time provides the basis for creating
tools for its measurement (Danik, 2017), is to define it as a metaconstruct consisting of a number
of components (Holmlund, 2008); while the sets of the relationship quality components differ
depending on the adopted research approach (Barry, Doney, 2011). The most common among
the analyzed and considered key constructs are trust, satisfaction and commitment (Hennig-
Thurau et al.,, 2002; Ulaga, Eggert, 2006; Barry, Doney, 2011; Tung, Carlson, 2013;
Leszczynski, 2014; Walter, 2003; Ahamed, Skallerud, 2013; Hajli, 2014; Vieira et al., 2008;
De Wulf et al., 2001; Skarmeas, Robson 2008; Liang et al. 2011; Chu, Wang, 2012). Some
researchers also consider communication as an additional dimension of the relationships quality
(Jiang et al., 2016; Heroux, Hammoutene, 2012; Whipple et al., 2010, Athanasopoulou, 2009;
Fynes et al., 2005; Mohaghar, Ghasemi, 2011; De Burca et al., 2011), although it is worth
mentioning that by others it is sometimes considered one of the determinants of satisfaction
(Mohr, Sohi, 1995). Conflict (or the lack of it) may be considered a construct of relationship
quality by some researchers (Leonidou et al., 2006; Skarmeas, Robson, 2008; Ghzaiel, Akrout,
2012; Heroux, Hammoutene, 2012; Hoopner et al., 2015; Athanasopoulou, 2009; Roberts et al.,
2003). Apart from the above-mentioned five, the analyzed constructs are sometimes also
cooperation, distance, understanding, dependence, and adaptation (Leonidou et al., 2006),
atmosphere (Woo, Enew, 2004) or reputation (Kiihne et al., 2013).

Undoubtedly, the most frequent dimension of relationship quality is trust (Inkéw, 2017).
From the point of view of inter-organizational trust, it can be assumed that it is the belief of one
company that actions undertaken by its partners will have positive effects, as well as the belief
that partners will not undertake actions that could have unexpected negative effects (Anderson,
Narus, 1990; Fynes et al., 2004).

From the point of view of the relationship quality commitment can be understood as
deepening and broadening the existing exchange relationships (Anderson et al., 1994),
as the exchange partner’s belief that the ongoing relationship is important enough to justify
making maximum efforts to maintain it, thus contributing to the belief of the involved party
that the relationship is worth ensuring its longest possible duration (Morgan, Hunt, 1994, p. 23).
It is also worth noting that commitment often has a growing tendency — showing commitment
by partners causes its further increase (Gundlach et al., 1995). Moreover, commitment that
occurs together with trust promotes efficiency, productivity and effectiveness of jointly
undertaken activities (Morgan, Hunt, 1994) and protects against opportunism (Sap, Anderson,
2003; Czakon, 2005).
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Another dimension of relationship quality, satisfaction, helps to build and secure future
revenues, creates barriers for competitors' activities and reduces future transaction costs (Lewin,
2009). When analyzing satisfaction in the institutional market, according to Tikkanena and
Alajoutsijarvi (2002) attention should be paid to the internal context of the relationship,
the context of interconnected network and the external context. The internal context of the
relationship consists of a structural characteristic, expressed in continuity, complexity,
symmetry and unofficial character, as well as a process characteristic expressed in adaptation,
level of cooperation, social interaction and routine. The context of the interconnected network
is made up of a network of relationships to which both (all) partners belong — the satisfaction
of a given entity depends in this case on business relationships with other entities from its
network. The external context is an extension of the interconnected network context and it is
made up of all entities relevant in any way to a given relationship. Contexts overlap, thus
creating a background for the emergence of satisfaction (Danik, 2017).

As mentioned while distinguishing relationship constructs, communication is sometimes
analyzed as one of the separate components, however, it is also related to both trust and
commitment and satisfaction. When analyzing communication as a separate component of
relationship quality, it should be remembered that the prerequisites for good communication
are long-term orientation, network coordination and the use of information techniques and
technologies facilitating communication (Paulraj et al., 2008). Long-term orientation makes the
partners willing to invest in creating stronger ties due to the expected future profits —
this contributes to creating an atmosphere of mutual understanding and promotes cooperation.
Network coordination is based on informal social norms and systems based on solidarity,
reciprocity, flexibility and information exchange, which contributes to supporting the
development and exchange of knowledge and thus also to higher competitiveness of the
partners in the relationship (Paulraj et al., 2008). There is no doubt that the third premise —
the use of technologies facilitating communication (and media used in relationships) —
is in the present world a factor that is obligatory to be used in the communication process and

it is conducive to the flow of information.

3. Methodology

For the purposes of classifying market participants, the concept of a quadruple helix was
used, covering the system of connections of representatives of four sectors — private
(the so-called "business" sector), science (including research and development), public
(the so-called administration sector) and civil society (represented primarily by business
environment institutions — BEI) (Carayannis et al., 2012; Carayannis., Campbell, 2011; Bojar,
Machnik-Stomka, 2014). The analyzes presented in the article are fragmentary — they concern
the quality of relations between representatives of innovative companies in relation to scientific
institutions and research and development organizations.
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Relationship quality measurement was based on a multidimensional scale, consisting of
four subscales: trust, satisfaction, commitment and communication. Regardless the subject of
the study (the addressee of the relationship), the list of symptoms proving the quality of the
relationship was formulated universally for all helixes. A set of statements reflecting the
observable features of the analyzed constructs was adopted as the measuring instrument
(Sankowska, 2017). Due to the complicated nature of the tested constructs (Blunsdon, Reed,
2003; Sankowska, 2011; Lewicka et al., 2016), the number of statements used to examine them
was optimized and ranged from 3 (for satisfaction) to 5 (for the remaining constructs — trust,
commitment and communication). Ultimately, the following statements were distinguished
(Lages et al., 2005; Walter, Ritter, 2003; Ryciuk, 2013; Stach, 2013; Woo, Ennew, 2004;
Roberst et al., 2003):

e for trust:

(Z1) We are convinced that the scientific/research and development institutions we work
with are fair.

(Z2) We believe that the scientific/research and development institutions we work with
know what they do.

(Z3) We trust the scientific/research and development institutions we work with because
they have trusted us.

(Z4) We believe that cooperation with scientific/research and development institutions
will be beneficial for us.

(Z5) Scientific/research and development institutions usually keep their promises to our
company.

e for commitment (devotion):

(O1) We believe that scientific/research and development institutions treat cooperation
with us as an element of long-term relationships.

(O2) We believe that scientific/research and development institutions prefer long-term
cooperation with us over short-term profits.

(03) We believe that the scientific/research and development institutions we work with
would not do business with others at our expense.

(O4) We believe that the scientific/research and development institutions we work with
are ready to invest time and resources in developing relationships with us.

(O5) From time to time we are ready to make sacrifices to help scientific/research and
development institutions.

e for satisfaction:

(S1) Taking into account all aspects of cooperation, our experience with

scientific/research and development institutions is very satisfactory.
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(S2) Our relations with scientific/research and development institutions have positively

surprised us.

(S3) We are very pleased with the cooperation with scientific/research and development

institutions.

e for communication:

(K1) The contents of messages from scientific/research and development institutions

are clear to us.

(K2) Scientific/research and development institutions communicate with us in an open

manner.

(K3) Our contacts with scientific/research and development institutions are very

frequent.

(K4) Our contacts with scientific/research and development institutions are very often

direct.

(K5) Scientific/research and development institutions make efforts to better understand

us and our needs.

The reliability of the created scale was checked with the use of the Cronbach's alpha

coefficient. The calculated statistics (Cronbach's alpha test for trust was 0.88, for commitment

0.89, for satisfaction 0.92, for communication 0.80) indicates high consistency of items

included in the created scale. For each of the statements contained in the questionnaire,

the respondent was asked to indicate his position by marking the category on a five-point Likert

scale, from 1 (strongly disagree) to 5 (strongly agree).

The survey was conducted with the use of CATI method on a sample of 200 innovative

enterprises in the last quarter of 2021. The method used made it possible to achieve a high level

of standardization and minimize the influence of the interviewer on the respondent's opinion

and also made it possible to reach respondents with high positions in the surveyed companies

and gave a sense of complete anonymity (Malhotra, 2010). The enterprises characteristics are

presented in Table 1.

Table 1.
Research sample characteristics
Industry Enterprise size
Production 26% 10-49 57%
Construction 16,5% 50-249 34,5%
Trade 29,% >249 8,5%
Transport 9%
Service 19,5%
Active in the market Operations range

Up to 1 year 0% Local 21%
1-3 years 0,5% Regional 18%
4-9 years 5,5% Domestic 31,5%
More than 9 years 94% International 29,5%
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Cont. table 1.

Established relationships

With other enterprises — 98%

With administration units — 38%

With research and development units — 22.5%

With business environment units — 33%
Source: own study.

The analyzes presented in the article constitute a part of a broader research and concern the
determinants of relationships quality in the enterprise — scientific/research institutions
perspective. The characteristics of enterprises (N = 45) which established relationships with

scientific/research and development institutions are presented in Table 2.

Table 2.
Characteristics of enterprises which established relationships with scientific/research and
development institutions

Industry Enterprise size

Production 40% 10-49 53,3%
Construction 13,3% 50-249 33,3%
Trade 28,8% >249 13,3%
Transport 2,2%
Service 15,6%

Active in the market Operations range
Up to 1 year 0% Local 8,9%
1-3 years 0% Regional 13,3%
4-9 years 0% Domestic 35,6%
More than 9 years 100% International 42.2%

Established relationships

With other enterprises — 100%

With administration units — 33,3 %

With business environment institutions — 42,2%
Source: own study.

The analyzes were aimed to learn about the attitudes of innovative enterprises
representatives towards the quality of relationships with scientific/research and development
institutions. The following research questions were posed:

P1 — Which of the relationship quality constructs affect the strength of the relationship in

the area of enterprise — scientific/research and development institutions?

P2 — Which of the relationship quality constructs affect the importance of the relationship

in the area of enterprise — scientific/research and development institutions?

P3 —Is it possible to determine dependencies between particular constructs of relationship

quality in the enterprise — scientific/research and development institutions area?
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4. Analysis of research results

When analyzing the respondents' answers regarding compliance with individual statements,
it can be noticed (Table 3) that the highest compliance occurs with regard to statements
reflecting trust (4.24-4.44 according to the arithmetic mean). With regard to the remaining
constructs, the compliance is much lower and ranges from 3.20 (statements reflecting
communication behavior — K3 and K5) to 4.04 (for satisfaction — S1). Therefore, it can be
presumed that in relation to scientific/research institutions, trust is the most important among
the analyzed constructs of relationship quality. The levels of the median index remain similar
(mostly 4); also the most common dominant answer is 4 — I rather agree. The standard deviation
ranges from 0.66 (for Z3) to 1.1 (for K5), and can be considered low.

Table 3.
Assessment of respondents' compliance with the statements reflecting individual relationship
quality constructs

Construct Statement X M, D n, Min. | Max (Sltal.ldz.lrd
eviation
Trust Z1 4,33 4 5 22 2 5 0,80
72 4,33 4 5 21 2 5 0,74
73 4,24 4 4 20 2 5 0,80
74 4,44 5 5 24 3 5 0,66
75 4,13 4 4 24 2 5 0,81
Commitment o1 3,84 4 4; 5 14 2 5 0,98
(devotion) 02 3,62 4 3 17 1 5 0,96
03 3,42 4 4 19 1 5 1,03
04 3,44 3 3 16 1 5 1,10
05 3,84 4 4 24 1 5 0,95
Satisfaction S1 4,04 4 4 24 2 5 0,82
S2 3,60 4 4 17 1 5 1,07
S3 3,93 4 4 22 1 5 1,01
Communication K1 3,93 4 4 18 1 5 0,96
K2 3,97 4 4 19 1 5 0,99
K3 3,20 3 3 17 1 5 1,04
K4 3,57 4 4 23 1 5 0,92
K5 3,20 3 3 17 1 5 1,10

Source: Own study.

The values reflecting the relationship strength and importance in the area of enterprise —
scientific/research institutions are presented in Table 4. Comparing them with the other
analyzed areas (enterprise — other enterprises, enterprise — administrative institutions and
enterprise — business environment institutions), it can be noticed that both indicators have the
lowest importance in terms of strength as well as importance of the relationship (the highest are

for the relationship between enterprise and enterprise, 4.12 and 4.43, respectively).
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Table 4.
The importance of relationships with scientific/research institutions in the respondents’
perception

X M D n, Min. Max Standard

¢ deviation
strength 3,38 3 3 17 1 5 0,98
importance 3,71 4 4 19 1 5 1,04

Source: own study.

Multiple regression analysis was used in order to determine which of the constructs
primarily determine the strength and importance of the relationship. When analyzing the
influence of constructs on the relationship strength, strength was considered a dependent
variable, while trust, commitment, satisfaction and communication were assumed as
independent variables. A similar analysis was performed for the validity of the relationship.

The results of the multiple regression analysis are presented in Table 5.

Table S.
Multiple regression analysis for the strength and importance of enterprises relationships with
scientific/research and development institutions

Relationship strength
N =45 b* SE with b* t p
constant 0,95 0,35
communication 0,60 0,12 491 0,01

Models parameters: R"2 = 0,36 F(1,43)=24,064 p < 0,00001Standard error of estimation: 0,79
Relationship importance

N =45 b* bt. std. z b* t p
constant 2,63 0,12
Communication 0,48 0,13 3,62 0,01

Models parameters:R"2 = 0,23 F(1,43) = 13,087 p <0,00078 Standard error of estimation: 0,90
Source: own study.

For both analyzed variables, only one construct turned out to be an influencing construct.
With regard to scientific and research institutions, communication turned out to be a construct
influencing the strength of a relationship, while commitment was the construct influencing the
importance of a relationship. Interestingly, no impact of trust or satisfaction was observed in
the case of this group of entities, although both constructs are important from the point of view
of shaping the relationship quality. The mutual correlations between the constructs were also
analyzed (Table 6).

Table 6.
Pearson’s r-correlation coefficient of quality dimensions
The relationships quality dimension 1 2 3 4
1 trust 1
2 commitment 0,64 1
3 satisfaction 0,78 0,76 1
4 communication 0,60 0,74 0,59 1
The market correlation coefficients are significant with p <,05000, N = 45

Source: own study.
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All analyzed correlations turned out to be positive and statistically significant. The most
important ones were observed for satisfaction and trust as well as for satisfaction and
commitment, the lowest - between communication and satisfaction. This confirms the thesis
that individual relationship quality constructs cannot be fully analyzed separately (Leonidou
et al., 2006; Danik, 2017) — also in the context of the relationship between the enterprise and

scientific/research institutions.

5. Conclusion

The quality of relationship is not fully recognized in terms of its nature, conditions and
effects (Inkow, 2017). The discrepancies concern not only the very definition of the concept,
but also the dimensions affecting it. The formulated assumptions of the study were based on
the belief that it is possible to formulate a list of universal constructs of relationship quality that
are adequate for all spheres of the quadruple helix, including the scientific one, and the
following were adopted: trust, satisfaction, commitment and communication. The results
obtained by means of the conducted research show that the construct of relationship quality that
influences the strength of a relationship is communication, while in the case of relationship
importance it is commitment. Interestingly, no relationship is shown for trust, which is
considered the most important dimension of relationship quality. This may be due to the
specificity of these relations (most studies indicating the importance of trust concern the quality
of consumer or B2B relations) and/or the specificity of the research sample, which is also
a significant limitation of the research. Only 22.5% of the analyzed enterprises indicated the
established relations with the scientific sphere, which is covered by the research of other authors
— the low percentage of cooperation of Polish enterprises with the R&D sphere is conditioned,
inter alia, by poor cooperation with the scientific and research and development sector
(Tomaszuk, Wasiluk, 2021). The conducted research also shows that with regard to the
significance of individual relationship quality constructs, the area in which they are

implemented may be important.
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