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Abstract: The launch of the United Nations’ Sustainable Development Goals (SDGs)
has established a new paradigm in sustainable development, where cross-sector

partnerships (CSP) take a central role with SDG 17 on partnerships for the goals. At
the same time, the SDGs have recognized the essential role of the main social actors
such as businesses, government, civil society, and universities working together to

reach a sustainable development. However, the literature related to Industry-
University collaboration remains underdeveloped. Moreover, Industry-University CSP
in developing countries exhibits unique complexities. This paper proposes

a quantitative methodology to identify the key dynamic determinants of the
implementation of CSP between industry and university in the context of

a developing country. The methodology involves non-parametric association and
inferential statistical analysis to obtain the main determinants that lead to the
implementation of these programs. A case study in a developing country was
created and surveys of companies were collected and analyzed. The proposed
methodology is transferable to different types of partnerships and other geogra-

phical contexts.

Subjects: Sustainable Development; Business, Management and Accounting; Strategic

Management; Corporate Social
Responsibility; Business Ethics

Responsibility & BusinessEthics; Corporate Social

Keywords: Corporate social responsibility; sustainable development goals; cross-sector

partnerships; UN 2030 agenda; quantitative
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methodology is transferable to different types of
cross-sector partnerships and different contexts.
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1. Introduction

The recent implementation of the sustainable development goals (SDGs) in 2015 (United Nations,
2015) has propelled the recognition of cross-sector partnerships (CSP) as a fundamental part of the
industry contribution to sustainable development through the inclusion of SDG 17 on Global
partnerships, which focuses on the capacity of businesses to contribute to a sustainable society
through the creation of partnerships where they can add their expertise, knowledge, and resources
(Buhmann et al., 2019; MacDonald et al., 2018; UN, 2015; Van Hille et al., 2020).

The SDGs establish a new paradigm in sustainable development due to the recognition of the
businesses as an essential social actor, next to governments and civil society (Buhmann et al,
2019; Fukuda-Parr & McNeill, 2015). This involvement of businesses as a pillar to achieve
a sustainable development also adds as an institutional pressure from the regulatory system,
which can be seen as extra motivation for businesses to partner (Lin & Darnall, 2015).

Cross-sector partnerships (CSP) have gained relevance in the field of management research and
practice, particularly as part of the corporate social responsibility (CSR) (Clarke & Crane, 2018;
Seitanidi & Crane, 2009, 2014), due to several reasons, but mainly due to social challenges that
exceed the solving capacity of single social actors, which lead to the need to collaborate with the
objective of extending their scope and capabilities (Bryson et al., 2015; Provan & Kenis, 2008;
Siegel, 2010; Vestergaard et al., 2020). Among the areas where companies get more involved
(through the label of CSR in most cases) are education, culture and arts, health and wellbeing,
urban development, and volunteering, donations and CSP with government, universities and
academia, and civil society (Carroll & Buchholtz, 2015; Ordonez-Ponce & Clarke, 2020).

It is relevant to further pursue the study of CSP in the accomplishment of the SDG as the
successful design, implementation and evaluation of partnerships is fundamental to integrate
the resources of different social actors with the common goal of sustainable development (UN,
2015). To this end, the objective of this study is to present a quantitative framework to identify the
determinants of the implementation of CSP using empirically grounded knowledge.

To address this objective, the case of industry-university partnerships was selected, particularly
in the context of a developing country (Mexico). The methodology followed included a literature
review, followed by a brief set of interviews with the purpose of obtaining the first-hand perspec-
tive of decision-makers in both organizations. From the analysis of these steps, nine determinants
were chosen to create the survey that was sent to three databases, obtaining the determinants of
the involvement of industry in partnerships with universities in the context of a developing country.

The main contributions of this research are the presentation of five determinants with sufficient
statistical evidence of having a positive relationship with the involvement of industry in partner-
ships, the proposal of a quantitative framework that could be replicated to study a different type of
partnerships in different contexts, and new knowledge over the possible differences for the
implementation of partnerships according to the context of the country.

This paper is structured as followed; first, we situate our work with respect to the state-of-the-
art and discuss previous works that are closely related and addressing the singularities of devel-
oping countries. The section in materials and methods describes the quantitative framework step-
by-step. The results section shows the results of five determinants with statistical evidence of
being relevant for the implementation of partnerships and the relevance of the research for the
SDG. These determinants are intended to allow more productive planning and implementation of
Industry-University partnerships. Finally, the discussion and conclusions are presented.

2. Literature review
While CSP has been an increasing research area in recent years (Kolk et al., 2008) the work on this

area has been focused on the internal characteristics of the partnerships and the possible benefits.
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The research area of CSP has also been characterized by multi-disciplinary and dispersed theore-
tical approaches (Van Tulder et al., 2016), while relatively little is known about the involvement and
contribution of business partnerships to the UN initiatives such as the millennium development
goals (MDG) or SDGs (Utting & Zammit, 2009; Van Tulder et al., 2016).

Although there is a general consensus among researchers and practitioners concerning the
potential of partnerships for the achievement of the SDGs, this potential is also considered to be
largely unrealized or ineffective (Blowfield & Dolan, 2014; Jamali, 2009; Kolk et al., 2008; Martens,
2007; Reed & Reed, 2009; Vestergaard et al., 2020). Because of this, an important question is how
to generate the types of partnerships needed for transformation. The current literature presents
different metrics and methods to assess effectiveness such as progress updates, output evalua-
tions, transparency, or the number of partners collaborating (Clough et al., 2019; Horan, 2019;
Martens, 2007; Pattberg & Widerberg, 2016; UN Department of Economic and Social Affairs, 2018).

Some of the most comprehensive reviews on CSP focus on systemic change (Clarke & Crane,
2018), on research and development (R&D) activities between industry and universities
(Cunningham & Link, 2015), on CSP outcomes and impacts (Clarke & MacDonald, 2019; Van
Tulder et al.,, 2016), and their impact on the SDGs (Franco et al., 2020).

However, the 2030 Agenda refers mainly to two types of partnerships for the SDGs, which are the
Global Partnership for Sustainable Development which is guided by governments creating partnerships
with the civil society, industry, the UN, and other actors with the objective of improving international
cooperation for implementation of the 2030 Agenda (UN, 2015). The second type of partnerships for
the SDG is the multi-stakeholder partnerships, which can be regional, national, or global either in terms
of participation or focus of implementation. These partnerships complement the Global Partnership
and aim to mobilize and share resources such as knowledge, expertise, or technology (UN, 2015).

On multi-stakeholder partnerships, the configurations can include public-private agents, private-
NGO, government-NGO, and tripartite partnerships, among others (Selsky & Parker, 2005). Less is
known about the partnerships relating to more ambiguous social actors, such as universities
(Cunningham & Link, 2015). Research shows that the success conditions for partnerships depend
on several factors such as adaptability to local conditions, effective leadership, the level of disposition
of partners to invest resources, process management, and level of institutionalization (Beisheim &
Simon, 2016; Liese & Beisheim, 2011; Pattberg & Widerberg, 2016; Vestergaard et al., 2020)

2.1. Industry—University partnerships

The partnerships between industry and higher education institutions have become one of the main
strategies for development since the beginning of the1980s (Kitagawa & Lightowler, 2013; Vick &
Robertson, 2018), which is reflected also on the SDG 4 on quality of education and SDG 9 on
industry innovation and infrastructure.

In turn, collaborations between industry and universities at different countries have increased
significantly in recent years, for example, in the United States, Japan, United Kingdom, Indonesida,
and the European Union (Ankrah & Al-Tabbaa, 2015; Comunian et al., 2014; Hemmert et al., 2014;
Januarti et al., 2019; Lehrer et al., 2009; Rahm et al., 2013; Vick & Robertson, 2018).

Industry—university partnerships are commonly seen from the private sector perspective from
the standpoint of corporate social responsibility and venture philanthropy, while in education they
have been frequently used to address issues related to school entrepreneurship, marketization and
financing (Eyal & Yarm, 2018; Wohlstetter et al., 2004)

Even though the partnerships between industry and higher education institutions are symbiotic,
and the complementarity of these sectors is almost natural (M. E. Porter, 1980; M. Porter, 1979),

this linkage is commonly triggered by the involvement of further social actors. The progress of
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these collaborations in developed countries has not been random or simply due to market move-
ments, in most cases, there has been a deliberate involvement of the state, mostly through public
policy (Yusuf & Nabeshima, 2006), with the objective of promoting a partnership that benefits both
parties (Moreno-Brid & Ruiz-Ndpoles, 2009).

Part of the relevance of these partnerships arises from the introduction of the SDGs, which
provides an international framework to guide strategic CSR action as a mean to create functional
linkages between performance outcomes and the achievement of sustainability (ElAlfy et al., 2020;
Williams et al., 2019).

Although the overall acceptance of CSP as necessary and strategic, the implementation of CSP
have often led to conflicting relationships and are frequently susceptible to failure (Ashraf et al.,
2017; Prashant & Harbir, 2009; Selsky & Parker, 2005). This is attributed to factors such as the
frequency in communication, the level of commitment towards the partnership and its goal, and
the reciprocity in the relational bond (Le Ber & Branzei, 2010; Berger et al., 2004). Also, due to the
different outlook of the institutions on the same issue, and the differences in perspectives, goals,
and approaches (Selsky & Parker, 2005).

Although research related to CSP has increased significantly (Clarke & Crane, 2018), the litera-
ture related to University-Industry collaboration remains relatively fragmented (Ankrah & Al-
Tabbaa, 2015). To fill this gap in the literature this paper contributes to the CSP literature by
proposing a quantitative method to identify the key dynamic determinants of Industry-University
partnerships, particularly in the context of a developing country.

2.2. Developing country: The Mexican context

In previous studies related to CSP, researchers have highlighted the western-centric nature of the
publications on the topic (Vestergaard et al., 2020). The consensus is that theorizing on the area
occurs mostly without a reference to the context of developing countries, added to a tendency to
view partnerships from a restricted perspective such as a focus on processes, success factors, and
benefits for the firms, from a CSR standpoint (Jamali, 2009; Prieto-Carrén et al., 2006; Utting &
Zammit, 2009; Vestergaard et al., 2020).

This research aims to cover some of the limitations mentioned by Cardenas Denham et al.
(2012) on their work on CSP between industry and universities. They recognize the structural
weakness of CSP in the context of a developing country like Mexico, and the lack of studies that
analyze this phenomenon and the nature of the interaction. The author stated as limitation of their
own study the dynamic aspects of the negotiations that are necessary to develop the collaboration
between industry and higher education institutions.

Layton (2010) y Rey-Garcia et al. (2020) conducts a study on corporate philanthropy activities in
Mexico where corporate social responsibility is included of which the main areas of social invest-
ment are: education, children, health, natural disasters and the environment. It is also mentioned
how this trend is consistent with the rest of Latin America.

Although higher education is perceived as a significant factor for economic and societal devel-
opment, in the case of Mexico, it still faces different problems that lead in part to social deficien-
cies. Two of main issues of higher education in Mexico are (1) the lack of correspondence between
the knowledge and abilities obtained by students opposed to those required by the companies that
might employ them (Centro de Investigacion para el Desarrollo, 2014), and (2) the limited access
to higher education for people at the base of the pyramid, which leads to barriers for social
mobility and an increased inequality (Salas-Durazo & Murillo-Garcia, 2013; Secretaria de
Hacienda y Crédito Publico, SHCP, 2015). As such, the creation of CSP may allow more effective
and efficient use of resources to tackle current social problems (Doh et al., 2010).
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It is relevant to systematically detect and measure the determinants that lead to the imple-
mentation of CSP between industry and universities (usually managed through CSR departments)
since (1) the participation of companies (as one of the main actors in today’s society) represents
a possible solution to social problems that directly impact the quality of life of the population and
the achievement of SDG 4 and 17, and (2) regional development depends largely on the produc-
tivity of the human, financial, and technological resources to achieve a high and growing standard
of living for its inhabitants, impacting SDG 9, 8 and 11 (United Nations, 2015).

This reinforces the need to generate a strategy that allows developing successful CSP between
higher education institutions and the productive sector (Asociacién Nacional de Universidades
e Instituciones de Educacién Superior [ANUIES], 2018). The design of strategies requires planning
based on the deep understanding of the phenomenon, from the planning and implementation to
its effects, that is why it is considered that the quantitative frameworks proposed on this work with
the purpose of studying the determinants are useful, when considering qualitative and quantita-
tive aspects, for the implementation of programs, and public policy related to the phenomenon.
The proposed framework will allow seizing the opportunity to align business models and strategies,
and public policy with the international commitments lead by the SDG.

2.3. Determinants of CSR programs implementation

During the review to obtain the possible determinants for the implementation of CSR programs
related to SDG17 partnerships, the variables with the greatest presence in the reviewed studies are
listed below. It is worth mentioning that most of the literature on determinants for CSR focuses
around CSR disclosure (i.e., Ali et al, 2017; Gamerschlag et al, 2011) and the determinants
between CSR for corporate financial performance (i.e. Derila et al., 2020; Fauzi & Idris, 2010), for
this reason, the studies considered as the reference for the survey included those who study
determinants of CSR programs in general or in a specific industry.

The determinants obtained from the literature used as reference for the survey were (Table 1): (1) Size
of the company, (2) Contagion or mimicry, (3) Profitability, (4) Sector, and (5) Reputation or advertising.

Regarding the size of the company, it was chosen as a potential variable for this study by
reflecting on previous studies such as Bansal (2005), Castelo and Lima (2008), Chih et al. (2010),
Chivite et al. (2014), Gao et al. (2005), Pozniak and Ferauge (2011), and Reverte (2009), who obtain
evidence of a significant relationship between the size of the company, where the larger the
company the greater the probability that it will implement CSR programs in general social issues.

Table 1. Determinants obtained from the literature

Determinant References

Size of the company Bansal, 2005; Castelo & Lima, 2008; Chih et al., 2010;
Chivite et al., 2014; Gao et al., 2005; Pozniak &
Ferauge, 2011; Reverte, 2009, Hanel & St-Pierre, 2006;
Santoro & Chakrabarti, 2002

Contagion (mimicry) Bansal, 2005; Castelo & Lima, 2008; Reverte, 2009;
Bansal & Clelland, 2004; Bansal & Roth, 2000; and
Henriques & Sadorsky, 1996.

Profitability Bansal, 2005; Castelo & Lima, 2008; Chih et al., 2010;
Chivite et al,, 2014; Pozniak & Ferauge, 2011; and
Reverte, 2009.

Sector Chivite et al,, 2014; Randngen & Zobel, 2014; Hanel &
St-Pierre, 2006
Reputation/advertising Fiedler & Deegan, 2007; Rondinelli & London, 2003;

and Selsky & Parker, 2005; Laursen et al,, 2011.

Page 5 of 24



Castillo-Villar, Cogent Business & Management (2020), 7: 1847989 O;K-: cogent P b us | Nness & mana ge me nt

https://doi.org/10.1080/23311975.2020.1847989

The determinant related to the contagion effect (also called “mimicry” (Bansal, 2005) or “echo
influence” (Castelo & Lima, 2008; Reverte, 2009) considers whether the implementation of CSR pro-
grams legitimizes the activities of the company and therefore becomes a competitive advantage, that is
if companies participate on CSR related activities because other companies do so too. Reverte (2009)
refers to the influence of the media in promoting and increasing the communication of CSR actions and
refers to the works of Bansal and Clelland (2004), Bansal and Roth (2000), and Henriques and Sadorsky
(1996), where it mentions that positive results were obtained, that is, companies tend to implement
socially responsible behaviours when other companies do.

Thirdly, the variable profitability was taken as a possible relevant variable based on the works of
Bansal (2005), Castelo and Lima (2008), Chih et al. (2010), Chivite et al. (2014), Pozniak and
Ferauge (2011), and Reverte (2009), who consider it in their studies but do not find it significant.
It is also argued that even without being statistically significant, having more economic resources
can encourage CSR.

The fourth determinant considered for the survey through the literature was the sector of
activity. This variable seeks to consider whether the implementation of CSR programs is signifi-
cantly determined by the sector to which the company belongs, either by measures, regulations, or
sectors with special interests. Chivite et al. (2014) and Randngen and Zobel (2014) find positive
results, especially for companies in the energy and technology sectors.

Lastly, the search to improve the reputation as a motivation to carry out CSR activities was
included. In these studies, reputation is equated with the use of CSR as advertising. These variables
are significant in the studies by Fiedler and Deegan (2007), Rondinelli and London (2003), Laursen
et al. (2011) and in the case of the collaboration of companies with non-governmental organiza-
tions, it is also significant in Selsky and Parker (2005).

Other determinants observed in the literature but that wasn’t considered to have enough
evidence to consider them as possible significant determinants of the implementation of CSR
programs on SDG17 were the debt level leverage (Castelo & Lima, 2008; Chivite et al., 2014;
Reverte, 2009); the stock price (Chivite et al., 2014; Hamid, 2004); the “age” of the firm (Cochran
& Wood, 1984), and need, dependence on resources, efficiency, innovation opportunities, improve
relationships with stakeholders, reputation, and employee involvement (McDonald & Young, 2012).

These determinants previously located and explained in previous studies were taken as the basis
for the determinants to be considered in this study so that a comparison can be made between the
determinants that lead companies to implement CSR programs in general and those that carry
them to implement CSR programs focused on SDG17 Partnerships for the goals.

3. Materials and methods

In order to identify the determinants of the implementation of partnerships between companies
and universities in the context of a developing country, the first step was to perform a review of
the literature of the area as to obtain the potential determinants by collecting variables identified
in the literature.

The main criteria for this initial literature review was performed through the Scopus database,
Web of Science and EBSCO Business, which allowed for the consideration of works published in
a broader range of journals, limiting the risk for bias. The keywords used were determinants of
cross-sector partnerships, multi sector partnerships, cross-sector social partnerships, private-public
partnerships, corporate social responsibility, the term collaboration and alliance was also used,
and sustainable development goals, millennium goals, and the abbreviation SDG. Is important to
mention the inclusion of results for the context of developing countries with emphasis in Latin
American and the corresponding keywords in Spanish.
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From the information gathered during this review, five determinants were identified as possibly
relevant, these are: 1) the size of the company, 2) contagion effect among companies (also called
mimicry), 3) the profitability of the company, 4) the sector, and 5) the use of CSR programs in
general, including partnerships, for the reputational improvement of the company.

Due to the marginal contextualization of the literature review on developing countries, a brief
set of interviews were performed with the purpose of obtaining the first-hand perspective of
decision-makers of these partnerships. Personnel from ten companies were interviewed, mostly
through CSR or sustainability departments.

The use of interviews as a way to complement the information obtained through the literature,
with the purpose of identifying the main possible determinants to include in the survey instrument
meant the implementation of a mixed-methods design, where the focus was the quantitative
analysis of the survey. The use of mixed methods allows gaining a better understanding of the
research problem, as it allows a more robust analysis while taking advantage of the strengths of
each method (Creswell, 2005; Ivankova et al., 2006; Tashakkori & Teddlie, 2003).

The rationale for this approach is that the qualitative data and its analysis provides a closer look
to the perspective and discursive reality of the decisions makers that are designing, implementing
and evaluations these partnerships, while the quantitative analysis provides evidence of the
relevance of the hypothesize determinants, which means this research follow deductive reasoning.
Following the purpose of the study and its research question, as well as adequate methodological
discussions (Creswell et al., 2003; Ivankova et al., 2006; Morgan, 1998; Tashakkori and Teddlie
1998), it was decided to maintain the priority of approach on the quantitative analysis.

Consequently, using the determinants deemed relevant through the literature and the analysis
of the interviews a survey instrument was designed, focusing on the relevance of nine determi-
nants, where five were obtained from the literature and four from the interviews (Table 2).

The survey was then tried through a pilot phase, through this process the number of items was
reduced, and the redaction of the questions was marginally modified to better fit the industry
lingo. Afterwards, a description of the respondent was created, focusing on decision-makers in
positions directly related to the design, implementation, and evaluation of partnerships, which
corresponded mostly to departments of Sustainability, Corporate Social Responsibility,
Philanthropy departments, and less frequently Human Resources, or Business Strategy.

The survey was then sent to the companies listed in the directories of two business organization

related to matters of corporate citizenship, CSR, and sustainability: Red SumaRSE and Consejo
Nuevo Leon. Red SumaRSE is an alliance of 32 companies that collaborate on social matters with

Table 2. Determinants considered for the design of the instrument

Determinants Source
Size of the company Literature
Contagion (mimicry) Literature
Profitability Literature
Sector Literature
Reputation/advertising Literature
Administration (Personal relations of directors) Interviews
Strategy for the survival of the company Interviews
Prospective improved employability Interviews
Continuity of the ideology of the founders Interviews
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the objective of consolidating efforts towards a sustainable development (Red SumaRSE, 2020).
Consejo Nuevo Leon is a nonpartisan and consultative body that participates in the strategic
planning of the state and its evaluation, business people from the region participate actively on
this organism, at the same time that the “sustainable development” commission collaborates with
industry and clusters from the region (Consejo Nuevo Leén, 2020).

The survey registered 71 accesses, from which 37 companies complied with all the filter ques-
tions. The data was then analyzed using association and inferential analysis. The tests performed
during the association analysis were (1) Mann-Whitney-Wilcoxon, (2) Kruskall-Wallis, and (3) Chi-
square tests. Afterwards, inferential analysis techniques were applied, these were (1) Correlation
matrix, (2) Kaiser-Meyer-Olkin tests, (3) Factor analysis (with an orthogonal varimax rotation) and
(4) Ordinal Logistic Regression.

4. Results

The sample used in this study is non-probabilistic since the methods used were (1) convenience
sampling (i.e., obtaining answers from those available and willing to respond), and (2) snowball
sampling (i.e., where the people who have responded previously forwards the survey to others who
meet the desired characteristics). This type of sampling is considered adequate for exploratory
studies and research in which the target population is very specific and of limited availability
(Kitchenham & Pfleeger, 2002, 2003).

Of the companies surveyed, 76% are considered large enterprises with more than 1000 employ-
ees, of which 52% have 1,001 to 10,000 employees. Of the companies in the “less than 1,000
employees” category, it is unknown how many correspond to micro (0 to 10 employees), small (11
to 50 employees) and medium enterprises (51 to 250 in industrial activities, 51 to 100 in activities
of commerce or services; INEGI Instituto Nacional de Estadistica y Geografia, 2009), but the CSR
literature argues that the operationalization of CSR activities in small and medium enterprises tend
to be carried out informally and hardly traceable (Baumann-Pauly et al., 2013; Fassin, 2008; Ortiz-
Avram et al., 2018; Russo & Tencati, 2009; Wickert, 2016).

Regarding the annual investment (1 USD = 18.8 MXN) in CSR programs in general, 48% of the
companies declared to invest less than 270 thousand dollars (k) in these programs annually, 22%
between 270 and 800 thousand dollars, 17% between 800 thousand and 2.6 MM, 9% between
2.6 MM and 5.3 MM. and only 4% invest 5.3 MM or more in CSR per year. By reducing the programs
to those related to higher education, 67% of companies declared to invest less than 270 thousand
dollars and 33% invest between 270 to 800 thousand dollars (Table 3).

Regarding the reliability of the instrument, it obtained a coefficient of 0.9391 on the Cronbach’s
alpha (o) test. According to George and Mallery (2003), a Cronbach alpha coefficient of 0.7 is
considered acceptable, 0.8 good and 0.9 excellent. This result indicates that the instrument is
consistent and reliable.

Table 3. Investment on CSR departments and CSP with universities, on thousands (k) and

millions of dollars (MM)

<270 k 270-800 k 800 k— 2.6-5.3 MM 5.3 MM >
2.6 MM
Investment on 48% 22% 17% 9% 4%
CSR
Investment on 67% 33% 0 0 0
CSP with
universities
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4.1. Association analysis

The first set of analyses performed where: (1) Mann-Whitney-Wilcoxon, (2) Kruskall-Wallis, and (3)
Chi-square tests. Non-parametric statistical methods were used (Vogt & Johnson, 2011) due to the
characteristics of the information collected in the survey (i.e., Likert scale, categorical and binary).

The first test, the Mann-Whitney-Wilcoxon is a non-parametric alternative to the t-student test
(De Winter & Dodou, 2010), this analysis was chosen since the nature of the response (investment)
uses an ordinal scale (Fay & Proschan, 2010). This test was performed on the binary variables of
the survey to form two groups and assess whether the response differs statistically. The null and
alternative hypotheses of the Mann-Whitney-Wilcoxon tests are shown below.

Ho:n1—-n2=0

Ha:n1—72+#0

where n_1 is the median of the first group and n_2 is the median of the second group. The null
hypothesis tests whether the difference of medians of the two groups is zero (there is no statistical
difference between the groups).

The first hypothesis test consisted in examining whether the medians of the responses of the
companies that partner with universities in activities of innovation, research, technological devel-
opment or consulting projects are the same as those that do not carry out these programs.

Based on the p-value (Table 4), the null hypothesis was rejected, indicating that there is
a significant difference between the median investment when companies partner or not in R&D
programs. To further the analysis, a second unilateral hypothesis was formulated (Ho: n_1-
n_2 2 0), where a p-value of 0.009 was obtained, rejecting again the null hypothesis.

Based on the data, there is sufficient statistical evidence to conclude that the median invest-
ment in CSR of companies that partner in R&D activities differs from the median of companies that
do not partner in R&D. The activities of granting scholarships to people outside the organization,
participation in the updating of curricula or in the design of classes, investment in continuing
education programs and donations to the university did not present a difference of medians in the
answers between the groups that carry out these activities and those that do not, regarding the
investment in CSR.

In conclusion, through the Mann-Whitney-Wilcoxon test (Table 5), it was quantified if the
respondents’ responses regarding investment in CSR differ between the companies that partner
with universities in activities of innovation, research, technological development or consulting
projects to those that do not carry out such activities. Based on the results, it can be concluded
that the companies that implement these programs invest more in CSR than those that do not
carry out these activities.

Kruskal-Wallis tests were also performed, which is a non-parametric test equivalent to ANOVA
(Chan & Walmsley, 1997; Spurrier, 2003). The variables Sector, Size and Profitability were analyzed
with the Kruskal-Wallis test since they contain more than two treatments (that is, more than two
levels or categories) and do not follow a Likert scale. The hypothesis test for the Kruskal-Wallis test
is shown below.

Table 4. Mann-Whitney-Wilcoxon test for Research and Development activities

P-value Ho:n; —n, =0 P-value Ho:n; —n, >0
R&D 0.017 0.009
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Table 5. Mann-Whitney-Wilcoxon test’s results

Activities with universities P-value Mann-Whitney- Wilcoxon
Innovation, research, technological 0.017 Significant

development, or consulting

Scholarships to people external to 0.57 Not significant

the company

Participation in curriculum update 0.94 Not significant

Executive education (for 0.99 Not significant

employees)

Donations to universities 0.30 Not significant

Ho:nl=p2=np3=nb4=L=nk=0
(all medians of treatments are the same)

Ha : at least one _k#0

(at least one median is different)

The determinant Size obtained a p-value of 0.058 (Table 6), which indicates that the investment
in CSR department does vary according to the size of the company with a confidence level of
5.88%. It should be noted that the variable Size is defined by the number of employees.

Based on the statistical evidence obtained through the Kruskall-Wallis test, it can be concluded
that the determinants corresponding to Sector and Profitability do not present statistical evidence
that the investment in CSR programs varies significantly between the levels of these variables. The
Size of the company does influence the investment in CSR programs.

Lastly, for the first round of statistical tests, chi-square tests (association tests) were performed
to determine if there is a relationship between two variables. A significance level (a) of 0.1 was
used in the chi-square test. In the case of the variable corresponding to the amount invested in
CSR programs in general, five possible responses were converted to a nominal scale of three
options to strengthen the expected count (University of St. Andrews, 2014a).

Table 7 presents a summary of the chi-square association test. The hypotheses tested for each
determinant concerning investment in partnerships with universities and CSR are:

Ho: The determinant and the investment are independent; there is no association between
them.

Ha: The determinant and investment are not independent; there is an association between the
determinant and the investment (they are dependent).

Table 6. Kruskal—Wallis test’s results

P-value
Size 0.058
Sector 0.522
Profitability 0.454
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Table 7. Chi-square test’s results by determinant

Investment in CSP with universities Investment in CSR department

Pearson D.F. P-value Pearson D.F. P-value
Size 3.15 4 0.533 21.54 8 0.005*
Contagion 2.471 1 0.116* 3.984 2 0.136*
Profitability 3.6 6 0.73 20.4 12 0.059*
Sector 0.686 2 0.709 2.659 4 0.616
Reputation 2.25 4 0.689 8 8 0.916
Admin. 10.2 4 0.037* 12.15 8 0.144*
Survival 6.825 4 0.145* 11.43 8 0.178
Employability 4.8 4 0.308 7.6 8 0.473
Founders 7.87 4 0.096* 9.83 8 0.276
* Significant

The determinant Administration (personal networks of decision makers) has a statistically sig-
nificant association (p-value of 0.037) with investment in higher education. While for the invest-
ment in CSR departments, the null hypothesis is rejected with a level of confidence of 10%. The
p-value is 0.144, which indicates that with a level of confidence of 15% (acceptable for real data
and collected through interviews), the null hypothesis would be rejected; therefore, this determi-
nant shows the potential to impact both responses.

The variable corresponding to Founders (continuation of the ideology of the founders) presents
a significant statistical association with investment in programs with institutions of higher education;
however, it does not present sufficient evidence of dependence on investment in CSR department in
general.

The variable Size exhibits sufficient statistical evidence of association with the investment variable in CSR
departments, but not with the investment in universities. This corresponds to what was found by Bansal
(2005), Castelo and Lima (2008), Chih et al. (2010), Chivite et al. (2014), Gao et al. (2005), Pozniak and
Ferauge (2011), Reverte (2009), Hanel and St-Pierre (2006), and Santoro and Chakrabarti (2002), who argue
that the size of the company is a determinant of the implementation of CSR programs. Noteworthy, these
studies do not specify in which areas these programs are carried out.

The determinant of Profitability presents evidence of dependence on investment in CSR departments in
general, but not with investment in programs of partnering universities. This empirical dependence differs
from that obtained by Bansal (2005), Castelo and Lima (2008), Chih et al. (2010), Chivite et al. (2014),
Pozniak and Ferauge (2011), and Reverte (2009), who considered profitability as not significant for the
company’s participation in CSR activities in their studies. It should be noted that the previous works
considered CSR as a binary variable (yes/no), while this study focused only on companies in which it is
previously known that they implemented CSR programs. In addition, the information collected in this study
is limited to a regional context (Mexico); so, it adds more granularity to the study of this determinant.

The variable Contagion (or mimicry) has p-values of 0.11 and 0.13, with a confidence level of 14%
contagion represents a significant determinant for both investments, it is recommended to further
study this variable. Contagion is obtained from the literature review, where Bansal (2005), Castelo and
Lima (2008), Reverte (2009), Bansal and Clelland (2004), Bansal and Roth (2000), and Henriques and
Sadorsky (1996) consider it as a relevant factor.

The determinant corresponding to Survival (strategies for the survival of the company) obtained an
association at 15% level of confidence with investment within higher education but did not present

sufficient evidence to conclude an association with investment in CSR programs in general. Finally, the
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tests carried out with the determinants “Sector”, “Reputation” and “Employability” do not present enough
evidence to conclude that they have an association with the investment in CSR department in general, or
with partnerships with universities (mostly under the label CSR, according to the interviews performed).

4.2. Inferential analysis
The propositions for the inferential analysis are:

* P1: The investment in CSR and CSP with universities is dependent on the size of the company.
* P2: The investment in CSR and CSP with universities is dependent on the contagion effect.

* P3: The investment in CSR and CSP with universities is dependent on the profitability of the
company.

* P4: The investment in CSR and CSP with universities is dependent on the sector to which the
company belongs.

* P5: The investment in CSR and CSP with universities is dependent on the interest in improving
the company’s reputation through these programs.

* P6: The investment in CSR and CSP with universities is dependent on the personal relationships
of the administration and/or council.

* P7: The investment in CSR and CSP with universities is dependent on survival strategies.

« P8: The investment in CSR and CSP with universities is dependent on future employability
activities.

* P9: The investment in CSR and CSP with universities is dependent on the continuation of the
founders’ ideology.

The correlation matrix is presented as the first test of the inferential analysis (Table 8), which
describes the degree to which one variable is linearly related to another and measures the degree
of association between two variables (Levin & Rubin, 2004). Coefficients below 0.5 are considered
to indicate a low correlation, 0.5 to 0.7 a moderate correlation, 0.7 to 0.9 high and 0.9 to 1 very
high (Landau & Everitt, 2004).

The hypothesis corresponding to this test is:
Ho:p=0

Ha: p#0

Where the null hypothesis argues that there is no correlation between two variables and the
alternative hypothesis argues that there is a correlation.

In the correlation matrix the relations Profitability—Size, Employability—Administration,
Employability—Survival, Founders—Administration and, Founders—Employability have a high corre-
lation; while survival—administration and founders—survival has a very high correlation. These
results are considered in the regression analysis shown at the end of the section. With respect to
the correlation of the determinants and the dependent variable, there is evidence of a correlation
among Size, Profitability, Reputation, Survival and Founders with the investment in higher education.
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The next test performed was factor analysis, which is a multivariate statistical method that is
used to reveal patterns of relationships between variables, detect clusters of redundant variables,
and to reduce the number of variables across factors (Agresti & Finlay, 2009).

To determine if the factor analysis is appropriate, the Kaiser—Meyer—Olkin (KMO) sample
adequacy measurement is carried out (Table 9) to determine if the original variables can be
factored efficiently. This test compares the values of the correlations between the variables and
their partial correlations (Carmona, 2014). The KMO test of measurement of adequacy of sampling
by composite variable presents significant values (that is, greater than 0.50), while the complete
model obtains a KMO of 0.754, which indicates that the model is reliable; thus, we can proceed
with the factor analysis.

Factor analysis allows patterns to be recognized in a data set. We proceed to analyze the
internal structure of the model considering the nine determinants, using varimax orthogonal
rotation to better interpret the data (Table 10).

Factor analysis calculates the charges for each determinant in the analysis. Loads indicate how
much an actor explains each determinant. Large values of the charges (whether positive or
negative) indicate that the factor influences the determinant. In contrast, small charges (positive
or negative) indicate that the factor has a weak influence on the variable.

Factor 1 includes the determinants of Survival, Founders, Administration, Employability,
Reputation, and Contagion have significant positive charges (above 0.6), so that these determi-
nants can be combined into a new factor that represents the company’s Ethos. The determinants
of Size and Profitability have high loads with factor 2, so factor 2 describes the Magnitude of the
company (in the number of employees and annual sales). Finally, the determinant Sector has
a very high load in factor 3, so one factor represents only the Sector.

Lastly, the final test was an Ordinal Logistic Regression (OLR), this method was chosen as the
Multiple Linear Regression is not adequate for the case of ordinal data (Harrell, 2015, p.311;
University of St. Andrews, 2014b). OLR predicts an ordinal dependent variable (Likert scale
response) given one or more independent variables (determinants) (University of St. Andrews,
2014a). The assumptions of the OLR are that the dependent variable can be measured on an
ordinal scale and that the independent variable(s) are continuous, categorical or ordinal. These
assumptions are met for the analyzed data.

The factor analysis performed previously inform the regressors to be used in the regression,
Factor 1 (Ethos) and Factor 2 (Magnitude) are considered. With respect to the third factor (Sector),
this determinant is not considered as a regressor, and the reader is urged to consider that the
following regression equation is valid for the sectors represented in the sample.

The regression hypothesis is presented below.

Ho: There is a statistically significant association between the response variable and the inde-
pendent variables.

Ha: There is no statistically significant association between the response variable and the
independent variables.

The regression was performed in two steps: (1) determine if the regression is significant, that is,

if the association between the response and the determinants is statistically significant and (2)
determine the coefficients of the variables in the model.
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Table 10. Factor analysis of the determinant model with orthogonal varimax rotation

Variable Factor 1 Factor 2 Factor 3
Survival 0.955 0.142 0.066
Founders 0.949 0.025 0.098
Admin. 0.911 0.23 0.117
Employability 0.892 0.05 0.201
Reputation 0.752 0.109 0.421
Contagion 0.66 -0.093 0.551
Size 0.042 0.921 0.148
Profitability 0.213 0.888 0.165
Sector 0.184 —0.243 0.906

First, it is observed that the regression model with all the determinants of Factor 1 and Size is
significant at 10%. However, Contagion has a low load in the factor analysis and is not significant
in the regression. Based on this, Contagion is removed from the model, which the significance of
the model (p-value of 0.05 as shown in Table 11). Therefore, there is a statistically significant
association between the response variable and the terms of the model.

To determine whether the association between the response and each of the determinants in
the model is significant, the p-value of the coefficient related to each determinant is compared
with the level of significance (Table 12).

The regression equation of the reduced model was:

Investment in CSR = 0.581 constant (1) + 1,809 constant (2) + 3,521 constant (3) + 5,994
constant (4) —-1,105 reputation —0,516 administration + 1,936 survival—0.820 employability +
1,256 founders —1,103 size

The coefficients are used to examine how the probability of an event changes as a determinant
change. The OLR estimates not only the coefficients of the determinants but also the coefficients
of the constants for all but one level of the ordinal categories. The coefficients of the constants, in
combination with the coefficients of the variables, form a set of regression equations.

5. Discussion

This section presents a summary of the results obtained (Table 13). First, the comparison of the
results of this survey versus the consensus found in the literature review. Remarkably, the deter-
minants obtained from previous research focused on determinants of the implementation of CSR
programs in general, and not exclusively on the partnerships with universities, which by itself
presents a relevant difference when making comparisons with the results obtained in this study.
However, this comparison is presented as a baseline. It is also relevant to point out that the use of
CSR as the area that includes CSP was chosen due to the discourse and operations described by the
decision-makers of the companies interviewed.

Table 11. Test of the regression

GL G P-value
6 12.542 0.051
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Table 12. Ordinal Logistic Regression results for reduced model

Predictor Coef. Standard error
Const(1) 0.581 1.776
Const(2) 1.809 ' 1.806
Const(3) 3.521 1.934
Const(4) 5.994 2.622
Reputation ~1.105** ' 0.491
Admin. -0.516 1.082
Survival 1.936* 1.486
Employability -0.820 0.778
Founders 1.256 1.589
Size -1.103** ' 0.502
Observations 23
Somer’s D 0.48
Goodman-Kruskal . 0.49
Kendall’s Tau-a 0.34
Log-Likelihood —-24.490

*Significant at 10%
** Significant at 5%
*** Significant at 1%

Regarding the propositions previously presented for the inferential analysis, the condensed
results of all tests are presented here:

Meaning that from the determinants in which the literature present sufficient evidence of
a positive correlation (Company size, Contagion, Sector and Reputation), only two determinants
show enough evidence of affecting investment in higher education, these are the variables Size
and Reputation.

The variable Size (Bansal, 2005; Castelo & Lima, 2008; Chih et al., 2010; Chivite et al., 2014; Gao
et al, 2005; Hanel & St-Pierre, 2006; Pozniak & Ferauge, 2011; Reverte, 2009; Santoro &
Chakrabarti, 2002) obtained positive results in this study through the Kruskal—Wallis test; and chi-
square test in terms of investment CSP with universities, but not in relation to investment in higher
education. In the factor analysis, Size presented a very high load in the Magnitude factor and is
also significant in the OLR.

The variable Contagion, which presents evidence of a positive relationship in previous studies
(Bansal, 2005; Castelo & Lima, 2008; Reverte, 2009; Bansal & Clelland, 2004; Bansal & Roth, 2000;
Henriques & Sadorsky, 1996), also presents evidence of a relationship with investment in CSR and
CSP in higher education through the chi-square test.

The determinant Profitability is not significant in the implementation of CSR programs according
to the literature consulted (Bansal, 2005; Castelo & Lima, 2008; Chih et al., 2010; Chivite et al.,
2014; Pozniak & Ferauge, 2011; Reverte, 2009), which coincides with the Kruskal-Wallis and chi-
square test for investment in CSR in higher education, but has a positive relationship in CSR
investment in general. In the factor analysis, it belongs to the Magnitude factor and is not
significant in the regression. Future work might consider differences in the context of companies
and in the ways in which profitability is measured (e.g., sales, profits or sales to assets ratio) as
causes of the variation in results.
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Table 13. Relationship of determinants, consensus in literature, and the results of chi-square

tests, Kruskal-Wallis, factor analysis, and ordinal logistic regression

Determinants

Literature

Chi-square

Kruskal-
Wallis

Factors

OLR

Size

Positive
relationship

CSP: Not
significant

CSR: Significant

Significant

Magnitude

Significant

Contagion

Positive
relationship

CSP: Significant

CSR: Significant

Ethos

Profitability

Not significant

CSP: Not
significant

CSR: Significant

Not significant

Magnitude

Sector

Positive
relationship
(Partial)

CSP: Not
significant

CSR: Not
significant

Not significant

Sector

Reputation

Positive
relationship

CSP: Not
significant

CSR: Not
significant

Ethos

Significant

Administration

CSP: Significant

CSR: Significant

Ethos

Survival

CSP: Significant

CSR: Not
significant

Ethos

Significant

Employability

CSP: Not
significant

CSR: Not
significant

Ethos

Founders

CSP: Significant

CSR: Not
significant

Ethos

* Does not apply.

Regarding the variable Sector, the literature (Chivite et al., 2014; Randngen & Zobel, 2014; Hanel

& St-Pierre, 2006) proposes a positive relationship for companies in the energy and technology
sectors. In this case, it is impossible to make a direct comparison as for the purpose of this study
the variable Sector was considered in terms of primary, secondary, tertiary, quaternary, and
philanthropy. Under these divisions, no significant evidence of a relationship with the investment
in CSR or CSP with universities was obtained in any of the statistical tests performed.

As the last variable obtained from the literature review, the Reputation (search for an improve-
ment in the reputation of the company) has a positive relationship with the implementation of CSR
programs (Fiedler & Deegan, 2007; Rondinelli & London, 2003; Selsky & Parker, 2005; Laursen et al.,
2011). This variable obtained evidence of a significant relationship in the ORL.

Regarding the exploratory determinants proposed based on the interviews conducted,
Administration (personal networks of managers or advisors) presented sufficient evidence of
a positive relationship both in CSR department and in CSP with universities and a high load on
the Ethos factor, although it was not significant in the regression. Therefore, Administration is
a relevant determinant to consider in the implementation of CSR programs and CSP with
universities.
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In the case of Survival (partnerships as a strategy for the survival of the company), the variable
presents a positive relationship with the investment in higher education programs. In addition, this
determinant was a significant variable in the OLR for the prediction of CSP with universities.

The variable Employability (Turban & Greening, 1997) does not present evidence of a significant
relationship with respect to investment in CSR or CSP with higher education institutions. Finally, the
determinant corresponding to Founders (continuity of the ideology of the founders) presents evi-
dence of a positive relationship with investment in CSP with universities. Both variables are part of the
Ethos factor and have no significance in the logistic regression.

6. Conclusions

The objective of this paper is to identify the determinants of CSR implementation on topics related
to SDG17 Partnerships for the goals. This paper contributes with a quantitative methodology that
can be transferred to analyze the determinants of CSR implementation on different types of
partnerships in variate contexts.

The methodology proposed uses the data obtained from a survey through non-parametric
association and inferential statistical analysis to obtain the significant determinants of the imple-
mentation of CSR programs on partnerships. For this purpose, a case study in a developing country
was considered, adding to the literature on the area.

In conclusion, according to the information collected through the survey questionnaire applied,
and the tests performed, it is considered that the (1) size of the company, (2) the contagion effect,
(3) the intention of improving the reputation of the company, (4) CSP with universities as
a mechanism to ensure the long-term survival of the company, and (5) the personal relationships
of the administration or board of directors are determining factors in the implementation of
partnerships with higher education institutions, commonly managed as part of the compa-
nies’ CSR.

From these determinants, the size of the company, the contagion effect and the use of these
programs to improve the reputation of the company were initially based on the literature reviewed,
while the use of partnerships as a mechanism to ensure the long-term survival of the company and
the personal relationships of the administration or board was based on the information obtained
through interviewing decision-makers on the corresponding areas.

These findings contribute to the current literature by comparing and differentiating the deter-
minants previously supported in the literature in different types and contexts and adding new
determinants that weren’t previously observed. Although the literature reviewed focused on
determinants of the implementation of CSR programs in general, and not exclusively on the
partnerships with universities, the comparison is presented as a baseline.

Through this exploratory study, it was found that industry-university collaborations are per-
ceived differently by these entities and that there are personal factors that affect decision-making
on the implementation of these programs and that there are emerging factors that had not been
identified in the reviewed literature.

The survey was an appropriate mechanism (based on the KMO) and allowed us to explore an
area of opportunity that had not been studied in the literature, that is, cross-sector partnerships
between industry and universities in the context of a developing country (Mexico). The results
corroborate the determinants identified as relevant in previous studies and improve our under-
standing of industry-university relations through determinants such as size, contagion, reputation,
and survival, which impact investment in industry-university CSP.
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The results obtained from this research show that the industry-university partnerships are
a dynamic, multifactorial and multidimensional phenomenon (Cdrdenas Denham et al., 2012;
Selsky & Parker, 2005; Van Tulder et al., 2016). It also allows exploring the phenomenon of CSP
in the context of a developing country, so that a perspective of a social, cultural and economic
context different from that existing in the subject literature is provided (Selsky & Parker, 2005).

This contribution is relevant for the contextualization and comparison of the process and under-
standing of CSR, its implementation and consequences (Jamali, 2012; Jamali et al., 2017), and for
providing a proven quantitative framework that can be replicated to further analyze the determi-
nants of different types of CSP, and the differences between geographical and cultural contexts.

In the context of the Agenda 2030 and the SDGs, the identification of these determinants aids
on the accomplishment of integrating and leading international and multi-sector efforts, as it can
help practitioners to better understand the relevance of the context and area of implementation of
the partnerships and how to better motivate or influence businesses to consistently join partner-
ships for the goals.

The understanding of determinants for the implementation of partnerships would allowed
a better focalization of resources to foment the creation of this partnerships, that in turn help to
reach the objectives of SDG 4 on quality education, SDG 9 on industry, innovation and infrastruc-

ture, and mainly SDG 17 on partnerships for the goals.
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