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ARTICLE INFO  ABSTRACT 
 
 

This study analyzes value co-creation based on interactions from Chapters of Principles for 
Responsible Management Education (PRME) chapters social network by promoting the cultural 
and regional plurality of new signatory Higher Education Institutions (HEIs). HEIs face the 
challenge of developing leadership capable of promoting sustainable development. The PRME 
can collaborate to meet this challenge by promoting the cultural plurality of signatory HEIs in 
order to achieve SDGs. The objective of this research was to analyze the interaction among the 
Chapters of the PRME and verify if the social network strengthened the development promoting 
innovative activities and projects linked to the PRME, with the aim of developing responsible 
managers in the signatory HEI. Centrality measures (degree, closeness and betweenness), density, 
reciprocity and cliques are analyzed from the Chapters. Different experiences due to the 
specificities of each region are relevant for exchanging information and taking joint action in 
order to raise the profile of sustainability in signatory HEIs.  Exchange of information between 
HEIs and Chapters is essential for value co-creation and the cultural plurality of the signatory 
HEIs fosters interaction between the Chapters. However, the values of the structural measures of 
value co-creation were low, which indicates a need for greater encouragement of interaction 
between Chapters in the exchange of information and the performance of joint activities. 
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INTRODUCTION 
 
In 2000, the United Nations (UN) launched the Global 
Compact, which can be understood as an ambitious attempt to 
engage the international business community in sustainable 
development (SD), including the implementation and 
dissemination of policies and sustainable practices within an 
inclusive and multiparticipatory orientation (Kell, 2012; 
Buono, 2014; Gitsham and Clark, 2014; Parkes  et al., 2017). 
In 2007, Global Compact and the mainHigher Education 
Institutions (HEIs) defined the six Principles for Responsible 
Management Education (PRME), with the aim of supporting 
and stimulating responsible management: Purpose, Values, 
Method, Research, Partnership and Dialogue. (UN Global 
Compact, 2007; Cooper  et al., 2014; Buono  et al., 2015; 
Parkes  et al., 2017). Created in 2013, the PRME Chapters act 
as local and regional platforms for dialogue, learning, 
responsible management and research. Fourteen Chapters are 
engaging with signatory HEIsto implementing and adapting 
the six principles to their local contexts in order to promote 

 
cultural and regional plurality. (Haertle et al., 2017; 
UNPRME, 2019). The present study understandsthe term 
“culture”as referring to “beliefs, values, rules, norms, symbols 
and traditions learned that are common to a group of people” 
(Northouse, 2007, p. 302). As Hofstede (2011) noted, the 
behavior of societies is affected by their characteristics at the 
regional and national levels. Therefore, preserving and 
promoting the plurality of signatory HEIsby means of local 
and regional platforms is a challenge for the 
Chapters.Interaction between Chapters should yield a social 
network analysiscapable of improving and strengthening the 
development and promotion of innovative activities and 
projects linked to the PRME and the Global Pact (UNPRME, 
2019). The present study examined the centrality measures 
(degree, closeness and betweenness), density, reciprocity 
andnetworkcliquesfor 10 of the 14 Chapters that existed in 
2018 (Wasserman and Faust, 1994; Faust, 1997; Hanneman 
and Riddle, 2005; Silva et al., 2014; Srebotnjak and Norgaard, 
2017). In this context, social network analysis (SNA) assists in 
understanding the value co-creation process that resultsfrom 
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engagement between network actors, and how such 
engagement can occur on existing platforms (Donato et al., 
2017).As of October 2020, the PRME has more than 
800signatory HEIsworldwide, obtaining a cultural and 
regional plurality that contributes to a more sustainable and 
inclusive global economy. HEIs face considerable social, 
economic, political, cultural and environmental challenges in 
developing the leadership and responsible management 
education necessary for advancing the implementation of the 
SDGs. Thus, multiple actors, including universities, local 
government, communities, economic actors and civil society, 
should engagement and commitment to overcoming the 
barriers to making responsible management education a 
reality(Bendapudi and Leone, 2003; Prahalad and 
Ramaswamy, 2004; Payne  et al., 2008; Ramaswamy, 2010; 
Ramaswamy and Gouillart, 2010; Rinaldi  et al., 2018). The 
number of HEIs that have endorsed international declarations 
is impressive. Statistical analysis has shown that HEIs with SD 
policies are more likely than HEIs without such policies to 
take the initiative in joint local/regional SD activities (Leal 
Filho  et al., 2018). However, there is more to HEI 
engagement than the identification of integration needsand the 
existence of SD policies. HEIsmust also adopt universal values 
in their teaching curricula and research activities (Parkes  et 
al., 2017). Chapters are in a position to collaborate in 
promoting plurality cultures to implement the PRME in 
signatory HEIs, but there is a gap in the literature concerning 
how they can achieve this. 
 
The objective of this research is to analyze whether interaction 
among the Chapters of the Principles for Responsible 
Management Education (PRME) and verify if the social 
network strengthened the development promoting innovative 
activities and projects linked to the PRME, thereby fostering 
responsible management education in signatory HEIs and, 
ultimately, helping to achieve the SDGs.The justification for 
the study is that HEIs, in their teaching, research and extension 
structures, are fundamental elements in acquiring, 
assimilating, transforming and exploiting the SDGs in order to 
train responsible managers. Thus, it is expectedthat Chapters 
will collaborate in value co-creation to promote cultural and 
regional plurality for the implementation of the SDGs by the 
signatory HEIs. The article is structured as follows. Section 2 
presents a brief overview of PRME, Social Network 
Analysis(SNA) and value co-creation. Section 3 describes the 
methodological procedures performed to achieve the study’s 
objectives, and Section 4 presents the results. Section 5draws 
conclusions from the findings and suggests paths for future 
research.  
 
Theoretical framework 
 
The theoretical framework for this study draws on the 
PRME,SNA and the concept of value co-creation. 
 
Principles for Responsible Management Education 
 
In 2007, the six PRME principles were defined under the 
coordination of the Global Compact and the main HEIs, 
represented by 60 rectors of universities and official 
representatives of business schools and academic institutions. 
The objective was to guideeducators and managers of HEIs in 
advancing solutions for the complex and challenging 
environments in which future leaders will have to carry out 
responsible management. The principles, designed to support 

and stimulate responsible management, are Purpose, Values, 
Method, Research, Partnership and Dialogue. (UNGlobal 
Compact, 2007; Cooper et al., 2014; Buono et al., 2015; 
Parkes  et al., 2017).Alcaraz and Thiruvattal (2010) noted that 
the PRME represents a global action to update the 
programmatic content, research and teaching methods of HEIs. 
Gitsham and Clark (2014) approached the relevance of 
sustainability in management education from the perspective 
of signatory companies of the UN Global Compact, and their 
results reinforce the significance of PRME for enabling HEIs 
to develop responsible management.In 2016, the PRME 
Secretariatrevised its strategic plan to achieve the UN SDGs 
by means of education that shapes responsible management. 
Thus, signatory HEIsare expected to adopt strategies to foster 
discussion and action that will disseminate the SDG agenda 
(PRME Secretariat, 2016). The objective of the PRME is to 
stimulate a continuous process of improvement in HEIs so that 
they can produce and develop responsible leadership 
management education that will advance the implementation 
of the SDGs (Parkes  et al., 2017). 
 
The UN Global Compact and its signatories have set out to 
achieve “the development of a principle-based global 
engagement platform for academic institutions follows from a 
recommendation by academic stakeholders of the UN Global 
Compact” in order to train responsible managers (UNPRME, 
2019). The signatories are encouraged to participate in PRME 
networks so that they can promote their practices in the areas 
of sustainability and education for responsible management. 
The network made available to signatories has four facets, 
namely (i)PRME Chapters, (ii) PRME Working Groups, 
(iii) PRME Champions, and (iv) Student Engagement and 
Partners. 
 
The Chapters were created in 2013 to assist 
thesignatoryHEIsin implementing the six principles in their 
local contextsin ways that respect regional and cultural 
differences, and also in developing and promoting innovative 
activities and projects linked to the PRME and the Global 
Compact (Buono et al., 2015; UNPRME, 2019).The role of 
PRME Working Groups within the network is to promote 
specific issues related to the SDGs, and to develop and publish 
materialthat impact on corporate sustainability and 
responsibility. There are six PRME Working Groups: (i) 
Poverty: A Challenge for Management Education, (ii) Gender 
Equality, (iii) Climate Change and Environment, (iv) 
Sustainability Mindset, (v) Business for Peace and (vi) 
Business and Human Rights (Haertle et al., 2017; UNPRME, 
2019).The PRME Champions, being considered as reference 
in the promotion and commitment to responsible management 
education,comprise 29 HEIs, 20 countries and more than 100 
faculty members. The characteristics of PRME Champions are 
experience, engagement and commitment to overcoming the 
barriers to making responsible management education a 
reality. The fourth form of networking is Student Engagement, 
which aims to foster the network performance of the students 
of the signatory HEIs. Students identify, analyze and share 
opportunities to advance the SDGs (Haertle et al., 2017; 
UNPRME, 2019).PRME is a stakeholder platform that 
operates in a local and global network with working groups 
and regional Chapters to promote good practices for leadership 
development and responsible management (Haertle et al., 
2017; UNPRME, 2019). The network performance of the 
Chapters can contribute to value co-creation by promoting the 
cultural and regional plurality of newsignatory HEIs. Thus, to 
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understand the relevance of the network performance of the 
Chapters, it is necessary to analyze their social networks in 
terms of both the actors and the network. 
 
Social network analysis 
 
The understanding of social networks created in an 
information-rich environment, in which groups with different 
cultures and experiences interact with each other, is 
fundamental for the development of policies, guidelines and 
interventions that can cause knowledge to flow (Camargo and 
Ferreira, 2013;Presa et al., 2018). In this way, it is possible to 
establish which Chapters within the network have more direct 
contacts and greater influence among the others, and through 
which Chapters the flow of information is greatest.ARS 
investigates the relations between the actors, making it 
possible to formulate a strategy for promoting interactions 
among groups and/or companies (Kadushin, 2012; Silva et al., 
2014). Therefore, ARS is of particular interest for 
understanding exchanges of information, since it provides data 
on the number of contacts, the flow of communication and the 
social distance between the actors (Faust, 1997; Silva et al., 
2014). Bedin and Del Pino (2018) noted that exchange of 
information can result in collaborative learning, which enables 
the construction of knowledge through technologies. 
Therefore, interactions between the Chapters can occur 
through the PRME platform used for collaboration among 
theHEIs with a view to implementing the PRME.  
 
In ARS, the relevance of the actor is a consequence of patterns 
of relationships. The exchange of information within the 
network is evaluated from the perspective of the relevance of 
the actor, which comes from a spontaneous and non-
hierarchical organization (Marteleto, 2001; Hanneman and 
Riddle, 2005). Within the network, the actor is described in 
relation to the constraints or opportunities imposed on him or 
her; thus, a more favorable structural position results in more 
opportunities and fewer restrictions (Hanneman and Riddle, 
2005). In this way, a Chapter is capable of being more 
influential, obtaining more information, demonstrating its 
experience on PRME or being the reference point for Chapters 
in less favorable positions.The research for this study involved 
verifyingdifferent measures of centrality (degree, closeness 
and betweenness) for 10 of the 14 Chapters that existed at the 
time. Degree centrality is the total number of connections an 
actor receives (indegree) and sends (outdegree) within the 
network. An actor who receives many calls has greater 
prestige within the network, and one who sends more links has 
greater influence on other actors in the network. Closeness 
centrality is the shortest distance between an actor and other 
actors in the network. A high value for this measure indicates 
that an actor can quickly contact other actors in the network. 
Betweenness centrality is the location of an actor within the 
networksuch that other actors depend on him or her in order to 
obtain access each other. A high value for this measure 
indicatesthat an actor plays an intermediation role in the 
exchange of information (Hanneman and Riddle, 2005). 
 
The ARS investigates the relationships between the actors 
involved, that is, through relationships between actors who 
participate in a group, which has a strategic approach to study 
the relationships of different relationships, including business 
groups and their interactions (Kadushin, 2012). Social network 
relationships consist of links / connections, links between 
actors through their joint participation in social activities or 

participation in collectives. This common activity creates a 
network of ties between the actors (Faust, 1997).The ARS 
assumes that the actions of individuals, organizations and 
social entities inserted in their environments make up a 
relationship structure that allows understanding the 
connections, which provides an understanding of their actions 
and movements (Granovetter, 1985).In addition, it is 
particularly interesting to understand the exchanges of 
information, since it provides data on the number of contacts, 
the flow of communication and the social distance between the 
actors.The relationship pattern defines the position of the actor 
in the network and provides opportunities or restrictions that 
affect the acquisition of information. Theoretical 
considerations can support the relationship between centrality 
and power in a network. From the point of view of exchange 
theory, a given actor can have direct access to any resource 
that can travel through the network and control the flow of 
resources to other actors (Kadushin, 2012).In addition to these 
measures of centrality, the study investigated structural 
measures of the network: its density, reciprocity and cliques. 
Network density considers the number of actors included in 
the network and the total number of possible connections; this 
indicates the speed with which information spreads among the 
nodes (Hanneman and Riddle, 2005; Camargo and Ferreira, 
2013).  
 
Network reciprocity indicates the extent to which an actor 
seeking information on the network is also being sought to 
provide information. Reciprocity is a measure of collaborative 
learning, as it demonstrates the degree to which knowledge is 
shared and assimilated within the network (Hanneman and 
Riddle, 2005). ARS also measures network cliques 
(subgroups), which are groups of actors in which each actor is 
directly or indirectly connected to the others (Emirbayer and 
Goodwin, 1994). Identifying cliques is a way to measure the 
cohesiveness of the relationships within the network by 
identifying subsets of actors whose interactions are relatively 
strong, direct, intense and frequent (Wassermann and Faust, 
1994).Numerous types of interactions and exchanges of 
information can occur among members within a given social, 
corporate and academic environment, and these create bonds 
and links between their actors. ARS assists in understanding 
the value co-creation processes that may result fromsuch 
engagement between network actors (Donato et al., 2017). 
Thus, there is an understanding that interaction between 
PRME Chapters, promoting exchange of information and joint 
action, can result in value co-creation. 
 
Value co-creation 
 
Value co-creation is a recent approach in the study of network 
performance. The present research investigates the 
phenomenon of value co-creation on the basis of SNA, 
drawing on the responses of the 10 Chapters concerning value 
co-creation from joint action.Payne et al.(2008) pointed out 
that value co-creation can take the form of processes that 
provide information to the organization through tasks, 
mechanisms, activities, procedures and exchanges. The 
interaction that originatesin these processes occurs in an 
environment of interconnectedness among those involved, and 
this is characteristic of a network that interacts through a 
platform. The PRME platform facilitates value co-creation 
among the Chapters, provided that there is interaction between 
them.SNA also assists in understanding the value co-creation 
process that may result from engagement between network 
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actors and how such engagement can occur on existing 
platforms (Donato et al., 2017). Thus, there is an expectation 
that interactions between PRME Chapters that promote 
exchange of information and joint action will result in value 
co-creation.Silva et al. (2015) highlighted the importance of 
engagement platforms for the stimulation of value co-creation, 
while Rinaldi  et al. (2018) emphasized that the key aspects of 
value co-creation are knowledge, skills and other resources 
that can be accessed and used. Value co-creation has also been 
characterized as a shared, collaborative process generating 
value through interactivity (Galvagno and Dalli, 2014). Möller 
et al. (2007) warned that proposed changes or new 
products/services can generate positive or negative effects for 
both organizations and consumers. Value co-creation resulting 
from joint action on the part of the Chapters can minimize 
such negative effects by using ARS to identify the facilitators 
of value co-creation.Payne  et al. (2008) asserted that value co-
creation is a strategic source of opportunities for organizations, 
because consumers bring with them the possibility of sharing 
their experiences in relation to the products/services of the 
organization or of its competitors (Bendapudi and Leone, 
2003). Signatory HEIsbring with them their experiences with 
SDGs, and these experiences can be shared between Chapters 
to bring about innovation in performance and interaction. 
 
Centobelli et al. (2019) pointed out that in order to explore the 
resources of an HEI, it is necessary to determine itsexisting 
knowledge. In this way, exploration and exploitation processes 
produce a dynamic learning path for the different phases of the 
HEI’s evolution. However, for this to occur, theHEI must 
exploit its abilities and its physical and cultural capital. 
Cultural capital relates to intangible assets, such as education 
and knowledge, which are acquired over time and which 
providepeople, customers and employees with the basis for 
social relations during exchanges (Shaw et al., 2011).With 
regard to educational institutions, Brambilla and Damacena 
(2012) emphasized that for collaborative production to become 
value co-creation it is necessary for institutions to plan the 
interrelations of the participants. This planning should focus 
on offering a creative environment that promotes the 
interaction of the cultural diversity of the participants, 
encouraging contributions that are genuinely useful for the 
activities developed. In their research on the theme of value 
co-creation in higher education, Brambilla and Damacena 
(2012) investigated how the actors involved in the learning 
process contributed to value co-creation. With the involvement 
of multiple actors, such as universities, local government, 
communities, economic actors and civil society, value co-
creation can implement sustainability in an HEI. Interactivity, 
especially in the form of debates, discussion forums and the 
exchange of experiences, is essential for the value co-creation 
process (Rinaldi  et al., 2018).The various studies that have 
informed the present research indicate that interactions and 
joint action can result in value co-creation, and that this 
phenomenon occurs at a specific locus of value generation. 
Thus, from the perspective of this study, the locus of interest is 
the PRME platform that Chapters use to co-create value. 
Section 3 describes the study design.  
 

METHODOLOGY 
 
This research is aquantitativeresearchbased on SNA. Its 
objective was to analyze whether the exchange of information 
between PRME Chapters contributes to the accomplishment of 
joint action and to value co-creation in the context of a 

platform characterized by cultural and regional plurality. In 
order to achieve this goal, the research investigated which 
Chapters were most prominent in exchange of information, 
joint action and value co-creation. 
 
As of September 2019, the PRME had 14 Chapters. However, 
in the period in which the survey was conducted (September 
2018 through February 2019) there were 13 Chapters. A 
Google Forms data collection instrument was used to identify 
information exchanges between the 13 Chapters; 10 of the 
Chapters responded (see Table 1). 
 

Table 1. PRME Chapters and their response to the survey 
 

Chapter Established/ 
Emerging 

Responded 

PRME Chapter ASEAN+ Established Yes 
PRME Chapter Australia & New 
Zealand 

Established No 

PRME Chapter Brazil Established Yes 
PRME Chapter CEE Established No 
PRME Chapter DACH Established Yes 
PRME Chapter India Established Yes 
PRME Chapter Latin America 
and Caribbean (LAC) 

Established Yes 

PRME Chapter MENA Established No 
PRME Chapter Nordic Established Yes 
PRME Chapter North America Established Yes 

PRME Chapter UK & Ireland Established Yes 
PRME France BeNeLux Chapter Established Not part of 

the research 
PRME Chapter East Asia Emerging Yes 
PRME Chapter Iberian (Spain and 
Portugal) 

Emerging Yes 

 
The East Asia and Iberian Chapters are described as 
“emerging” because they are in the course of developing 
activities and a governance structure that are compatible with 
the PRME Guidelines and Recommendations; to this end, they 
are receiving additional support from the PRME Secretariat 
(UNPRME, 2019). 
 
This research focused on three areas: (i) exchanging 
information, that is, sharing experiences on PRME-related 
projects or activities; (ii) accomplishment of joint work, that 
is, evaluation of the activities performed by the signatories; 
and (iii) value co-creation, that is, designing new activities that 
can be shared by signatories to provide the cultural and 
regional plurality necessary for implementation of the PRME. 
 
The data collection instrument used to achieve the research 
objective was a four-part questionnaire: 

 
(i) The respondent was asked to consent to participation 

in the survey. 
(ii) Four items were used to determine the profile of the 

respondents: (a)sex, (b) Chapter performance time, 
(c) being a teacher and (4) performing academic 
functions. 

(iii) Four closed questions were followed by 13 answer 
options, namely a listing of the 13 Chapters (see 
Table 2). 

(iv) Respondents had the opportunity to give their opinion 
of the performance of the Chapters and to indicate 
how the Chapters might foster joint action that results 
in value co-creation. 
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These four questionsallow a deep understanding of the 
constructs analyzed (Möller et al., 2007; Payne 
Brambilla and Damacena, 2012; Silva et al., 2015; Borgatti
al., 2009; Donato et al., 2017). 
 

Table 2. Survey questions 
 

Coding Questions 

R1 Which Chapter(s) does this Chapter 
exchange information about PRME with? 

R2 In which Chapter(s) has the exchange of 
information resulted in “joint working” 
(actions/activities/research)? 

R3 In which Chapter(s) has the exchange of 
information resulted in value co-creation? 

R4 What other Chapter(s) would it be 
important to maintain contact with in order 
to develop joint activities 
(actions/activities/research)? 

 
Data analysis was performed using UCINET 6 software 
(Borgatti et al., 2002). The SNA measures used in this work 
were degree, closeness and betweenness, because these 
measures accurately capture an actor’s position in terms of 
centrality in relation to the network, proximity to the 
network’s center of action (information exchange, joint 
performance and value co-creation) and how much each actor 
communicates with the others (Borgatti
Importantly, the four networks identified in 
questions R1, R2, R3 and R4 were analyzed in a non
symmetrized manner; that is, all the Chapters mentioned were 
taken into account in the analysis. However, clique formation 
was analyzed in its validated or symmetrical form, meaning 
that only reciprocal relationships were considered. This is 
because clique is a measure that identifies secondary networks 
(Emirbayerand Goodwin, 1994; Wassermann and Faust, 1994; 
Hanneman and Riddle, 2005; Marteleto, 2010). Section 4 
describes the results for the four networks.The results were 
drawn up based on the perception of the respondents, who are 
responsible for the respective chapter. In order to standardize 
all four aspects, it was possible to comment all questions, if 
they needed. 

 
RESULTS: PRESENTATION AND DISCUSSION

 
The results evaluate the ARS measures for the network actors 
and the network measures on the basis of the four questions 
that made up the data collection instrument. The question 
about information exchange (R1) and the question about joint 
action (R2) were evaluated using ARS with measures for 
actors; the questions about value co-creation (R3) and future 
joint action (R4) were also evaluated using ARS, but with 
structural measures of the network.Of the 13 Chapters that 
existed in 2018, 10 answered the survey questions:of the 
respondents, 50% (5) were women, and their average length of 
service at the Chapter was three years. The survey 
questionnaire made it possible for respondents to report 
whether they were working exclusively as a faculty m
working exclusively as an academic function or working in 
both capacities. Of the 10 respondents, 50% (5) reported that 
they worked exclusively as faculty members, 30% (3) worked 
exclusively in an academic function and 60% (6) carried out 
both functions. 
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, 2007; Payne et al., 2008; 

, 2015; Borgatti et 

 

Reference 
throughout the 
article 

Information 
exchange 
Joint action 

Value co-creation 

Future joint action 

Data analysis was performed using UCINET 6 software 
, 2002). The SNA measures used in this work 

were degree, closeness and betweenness, because these 
measures accurately capture an actor’s position in terms of 

relation to the network, proximity to the 
network’s center of action (information exchange, joint 

creation) and how much each actor 
communicates with the others (Borgatti et al., 2009). 
Importantly, the four networks identified in response to 
questions R1, R2, R3 and R4 were analyzed in a non-
symmetrized manner; that is, all the Chapters mentioned were 
taken into account in the analysis. However, clique formation 
was analyzed in its validated or symmetrical form, meaning 

eciprocal relationships were considered. This is 
because clique is a measure that identifies secondary networks 
(Emirbayerand Goodwin, 1994; Wassermann and Faust, 1994; 
Hanneman and Riddle, 2005; Marteleto, 2010). Section 4 

ur networks.The results were 
drawn up based on the perception of the respondents, who are 
responsible for the respective chapter. In order to standardize 
all four aspects, it was possible to comment all questions, if 

DISCUSSION 

The results evaluate the ARS measures for the network actors 
and the network measures on the basis of the four questions 
that made up the data collection instrument. The question 
about information exchange (R1) and the question about joint 
action (R2) were evaluated using ARS with measures for 

creation (R3) and future 
joint action (R4) were also evaluated using ARS, but with 
structural measures of the network.Of the 13 Chapters that 

swered the survey questions:of the 
respondents, 50% (5) were women, and their average length of 
service at the Chapter was three years. The survey 
questionnaire made it possible for respondents to report 
whether they were working exclusively as a faculty member, 
working exclusively as an academic function or working in 
both capacities. Of the 10 respondents, 50% (5) reported that 
they worked exclusively as faculty members, 30% (3) worked 
exclusively in an academic function and 60% (6) carried out 

Social network analysis measures for network actors
 
ARS describes an actor’s position in terms of proximity to the 
network’s center of action using the measures of degree, 
closeness and betweenness (Marteleto, 2001; Hanneman and 
Riddle, 2005; Bedinand Del Pino, 2018). It is thus possible to 
identify the Chapters that have the highest degree, highest 
closeness, and greatest betweenness in PRME information 
exchange and joint action, which facilitates the flow of 
information to promote cultural plurali
differences in PRME implementation.The degree of network 
centrality distinguishes between the Chapter that receives the 
most connections or links (indegree) and the Chapter that 
searches the most (outdegree) on the network (see Figure 1). 
 

Figure 1. Measures of centrality for R1 (exchange of information)
 
The Chapters with the largest indegree for exchanging 
information about PRME were Brazil and India. The fact that 
more than one Chapter obtained the highest indegree value 
reflects those Chapters’ levels of experience and information 
about the specificities of PRME implementation in their 
region. The North America Chapter had the highest values for 
outdegree, degree, betweenness and closeness, which makes it 
the Chapter that has the most 
information and in influencing others to exchange information 
for PRME (Hanneman and Riddle, 2005; Marteleto, 2010; 
Silva et al., 2013). 
 
Table 3. Degree, closeness and betweenness centrality of networks 

formed by R1

Centrality measure North America

Degree 55.5 (%)
Betweenness  36.6 (%)
Closeness 40.9 (%)

 
From the resultsin Table 3, it is possible to observe that North 
America was identified as having the greatest degree 
of respondents; 36.6% identified it as having the greatest 
betweenness and 40.9% as having the greatest closeness of 
information in the network formed by the first question (R1, 
exchange of information). Additionally, the centrality 
measures for this Chapter obtained values higher than the 
mean for degree andthe shortest distance between the 
measured values and the mean (Table 3). It appears that the 
UN Global Compact has the collaboration of the North 
America Chapter for achieving the SDGs by impl
disseminating sustainable policies and practices within an 
inclusive and multi-stakeholder orientation (Kell, 2012; Silva
et al., 2013; Buono, 2014; Parkes 
Marteleto (2001), the relevance of the actor is a spontaneo
phenomenon rather than an outcome ofhierarchical 
organization. Thus, North America is the most relevant 
Chapter for the exchange of information.Figure 2 presents the 

International Journal of Development Research, Vol. 10, Issue, 11, pp. 42172-42180, November

Social network analysis measures for network actors 

ARS describes an actor’s position in terms of proximity to the 
network’s center of action using the measures of degree, 
closeness and betweenness (Marteleto, 2001; Hanneman and 

and Del Pino, 2018). It is thus possible to 
identify the Chapters that have the highest degree, highest 
closeness, and greatest betweenness in PRME information 
exchange and joint action, which facilitates the flow of 
information to promote cultural plurality and regional 
differences in PRME implementation.The degree of network 
centrality distinguishes between the Chapter that receives the 
most connections or links (indegree) and the Chapter that 
searches the most (outdegree) on the network (see Figure 1).  

 
Measures of centrality for R1 (exchange of information) 

The Chapters with the largest indegree for exchanging 
information about PRME were Brazil and India. The fact that 
more than one Chapter obtained the highest indegree value 

Chapters’ levels of experience and information 
about the specificities of PRME implementation in their 
region. The North America Chapter had the highest values for 
outdegree, degree, betweenness and closeness, which makes it 
the Chapter that has the most relevance in exchanging 
information and in influencing others to exchange information 
for PRME (Hanneman and Riddle, 2005; Marteleto, 2010; 

Degree, closeness and betweenness centrality of networks 
formed by R1 

 

North America Mean Standard 
deviation 

55.5 (%) 28.9 15.1 
36.6 (%) 11.4 13.1 
40.9 (%) 33.8 4.5 

From the resultsin Table 3, it is possible to observe that North 
America was identified as having the greatest degree by 55.5% 
of respondents; 36.6% identified it as having the greatest 
betweenness and 40.9% as having the greatest closeness of 
information in the network formed by the first question (R1, 
exchange of information). Additionally, the centrality 

his Chapter obtained values higher than the 
mean for degree andthe shortest distance between the 
measured values and the mean (Table 3). It appears that the 
UN Global Compact has the collaboration of the North 
America Chapter for achieving the SDGs by implementing and 
disseminating sustainable policies and practices within an 

stakeholder orientation (Kell, 2012; Silva 
, 2013; Buono, 2014; Parkes et al., 2017). According to 

Marteleto (2001), the relevance of the actor is a spontaneous 
phenomenon rather than an outcome ofhierarchical 
organization. Thus, North America is the most relevant 
Chapter for the exchange of information.Figure 2 presents the 
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centrality measures for the item related to joint action (R2).
The highest indegree values were obtained by Brazil (33%), 
DACH (33%), India (33%) and UK&Ireland (33%). This 
reflects the fact that the Chapters’ different experiences, due to 
the specificities of each region, are relevant for joint action
(Hannemanand Riddle, 2005; Marteleto, 20
2013). The Chapter that soughtjoint action the most was North 
America. 
 

 
Figure 2. Measures of centrality for R2 (joint action)

 
LAC obtained the highest value for closeness (23%), meaning 
that it had the shortest distance to any other 
network; the high value indicates that this Chapter can contact 
other Chapters in the network relatively quickly 
(Hannemanand Riddle, 2005). LAC also had the highest value 
for betweenness (23%), the measurement of a Chapter’s 
location on the network; this indicates that Chapters depended 
on LAC to obtain access to other Chapters. Thus, LAC is 
collaborating to put education at the center of the strategy to 
promote SD (Faust, 1997; Kadushin, 2012) through joint 
action between the Chapters. 
 
Social network analysis measures for the network
 
This sub-item measures the density and reciprocity of the four 
networks. Density concerns the search for information 
exchange among the Chapters: where the density is higher, 
more Chapters are exchanging information with each other 
more intensely (Hannemanand Riddle, 2005).

 
Table 4. Density and reciprocity of the four networks

 

Question Density 
(%) 

Ties Standard 
deviation 

Reciprocity (%)

R1 18.9 170 0.39 
R2 10.0 90 0.30 
R3 5.6 50 0.23 
R4 26.7 240 0.44 

  
The network formed by the answers to the question about 
value co-creation (R3) had the lowest density (5.56%) and the 
lowest reciprocity (0%). Therefore, there was value co
creation among the Chapters, but there was no reciprocity 
among the respondents. When graphs have low connectivity 
between nodes, density will be low, because density is the 
result of the relationship between nodes and vertices; in 
contrast, graphs with high connectivity between nodes have 
high density.Figure 3 shows that the Nordic, East Asia and 
Iberian Chapters did not offer value co-creation, whereas the 
other Chapters either co-created through joint activity or 
established the necessary contact. The PRME provide a 
platform for interaction and engagement, and these a
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Figure 3. Network sociogram for value co
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There are cases where Chapters did 
value co-creation, as there is a possibility where there was no 
regional difficulty in implementing the PRME principles. 
However, in those cases value co
it is by definition a shared, collaborative proc
stakeholders who generate value through interactivity
collaborative process among stakeholders who generate value 
through interactivity (Galvagno and Dalli, 2014).
sharing between HEIs and Chapters is a prerequisite of value 
co-creation. Value co-creation depends on the quality of 
information, knowledge, skills and other operative resources, 
because it is a dynamic, interactive, nonlinear process (Payne 
et al., 2008; Galvagnoand Dalli, 2014). Thus, an HEI that 
generates value co-creation is exploiting its skills and its 
physical and cultural capital (Centobelli
processes of value co-creation draw on the experiences of each 
Chapter in assisting their region with a series of activities that 
the HEI performs to achieve a
this context, interactions between the Chapters, participation in 
the development of materials and joint actions form part of the 
PRME platform. The way in which the skills of value co
creation are developed depends on the spe
individual Chapters. The values presented in the structural 
measures for value co-creation (R3) were low compared to the 
other measures. This indicates that there is a need for greater 
encouragement of interaction between the Chapters 
exchange of information and the performance of joint activity. 
 
In their comments on the question about value co
some respondents mentioned factors that may stimulate value 
co-creation. Their comments can be summarized as follows:
 

(i) Meetings with mediators, the annual forum, regional 
cross-chapter events and formal PRME information 
exchange (digital media only) are opportunities for 
value co-creation. Prahalad and Ramaswamy, 2004; 
Ramaswamy (2010) and Brambilla and Damacena 
(2012) emphasized that value co
of construction of results, debates, discussion forums 
and exchange of experiences by those involved.

(ii) In order to develop a more concrete short
long-term work plan, appropriate governance 
structures are needed
representing the participants. As noted by Brambilla 
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There are cases where Chapters did not seek each other but 
creation, as there is a possibility where there was no 

regional difficulty in implementing the PRME principles. 
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it is by definition a shared, collaborative process among 
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sharing between HEIs and Chapters is a prerequisite of value 

creation depends on the quality of 
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because it is a dynamic, interactive, nonlinear process (Payne 
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physical and cultural capital (Centobelli et al., 2019). The 
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Chapter in assisting their region with a series of activities that 
the HEI performs to achieve a certain SDG-related goal. In 
this context, interactions between the Chapters, participation in 
the development of materials and joint actions form part of the 
PRME platform. The way in which the skills of value co-
creation are developed depends on the specific experiences of 

The values presented in the structural 
creation (R3) were low compared to the 

other measures. This indicates that there is a need for greater 
encouragement of interaction between the Chapters in the 
exchange of information and the performance of joint activity.  

In their comments on the question about value co-creation, 
some respondents mentioned factors that may stimulate value 
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and Damacena (2012) and Bedin and Del Pino 
(2018), for collaborative production to become co
creation of value there must be a methodological plan 
that promotes the interrelationship of the participants. 
This plan should focus on providing a creative 
environment that fosters the interaction of the cultural 
diversity of the participants, resulting in genuinely 
useful contributions to the activities performed.

(iii) Requirements include the evaluation of educational 
approaches to sustainable education, and SDG 
educational map, teaching materials and community 
engagement activities. In meeting these demands, the 
skills and their physical and cultural capital of each 
Chapter, such as its education and knowledge, will 
contribute to the co-creation of value (Shaw 
2011; Centobelli et al., 2019). 
 

The PRME aims to stimulate the continuous process of 
improvement of HEIs to achieve the SDGs by updating the 
program contents, research and teaching methods of the 
signatories. The signatories also make a commitment to 
sustainable and inclusive practices (Alcaraz andThiruvattal, 
2010; Parkes et al., 2017). However, incorporatingsuch 
practices and making them inclusive requires respect for the 
norms, values and symbols that differentiate the culture of 
each society (Northouse, 2007; Hofstede, 2011). Theref
value co-creation between Chapters corroborates for PRME 
achieving its goals.Finally, the network for the question about 
interest in future joint action (R4) had the highest density 
(26.7%), of all the networks (see Table 4). However, its 
reciprocity was the second highest (26.3%), indicating that 
interest in maintaining contact in order to develop joint action 
was reciprocated in just over 26%of cases. 
 

ARS measures for network and cliques
have a structure with dense connections, and AR
thesein the form of secondary networks, also called subgroups. 
Such Chapters may find it easier to work together because of 
their proximity to the secondary network. The measure of 
secondary networks is clique, and a subgroup can influence the
network to which it belongs as a whole (Emirbayerand 
Goodwin, 1994; Wassermann and Faust, 1994; Hannemanand 
Riddle, 2005; Marteleto, 2010). As mentioned in Section 3, in 
this study clique formation was analyzed in its validated or 
symmetrical form, meaning thatonly reciprocal relationships 
were considered. Two networks stood out in terms of clique 
formation: thosefor R1 (information exchange) and those for 
R4 (future joint action). The responses to R4 showed the 
highest number of Chapters per clique and th
of cliques. 
 

 

Figure 4. Network sociogram for future joint action (R4) 
(UCINET) 
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Network sociogram for future joint action (R4) 

Figure 4 shows the formation of five cliques, the smallest 
consisting of three Chapters: ASEAN +, Nordic and UK & 
Ireland. The biggest clique was formed by 
Brazil, DACH, India, North America and UK & Ireland. 
Finally, North America was the Chapter that participated in the 
highest number of cliques, as it was part of four of the five 
cliques identified.The fact that North America participated in
four out of the five cliques corroborates the suggestion of 
Wassermann and Faust (1994) and Marteleto (2001) that the 
relationship between the actors of a clique is more cohesive 
than other relationships. This result is also in line with the 
findings ofEmirbayerand Goodwin (1994), who observed that 
a cliquecan be directly or indirectly linked to the other actors 
of the network.This section has presented and discussed the 
findings about information exchange among the PRME 
Chapters and how it contributes to 
creation on a platform that offers cultural and regional 
plurality for the implementation of the PRME. Section 5 
presents the final considerations, limitations of this study and 
suggestions for future studies. 

 
Conclusions 
 
In 2007, the UN and Global Compact formulated six principles 
for collaboration among signatory HEIsin order to develop 
responsible leadership through networking to implement the 
SDGs in their areas. In 2013, Chapters were created to act 
from the UNPRME platform. The role of the signatory HEIs, 
respecting cultural and regional plurality, is to contribute to the 
training and development of responsible managers in their 
regions.Raise the profile of sustainability in signatory HEIs is 
a challenge facing HEIs, and Chapters have the ability to help 
meet this challenge by collaborating to promote the cultural 
plurality of the signatory HEIs. This research fulfilled its 
objective of analyzing the exchange of information between 
PRME Chapters and verified that contribut
and value co-creation on a platform that presents cultural 
plurality. The cultural plurality of the signatory HEIspromoted 
interaction between the Chapters; Brazil and India were the 
Chapters with the highest indegree. Meanwhile, four Ch
were observed to have the largest indegree for information 
exchange resulting in joint action and/or activity; these were 
Brazil, DACH, India and UK & Ireland. This is evidence that 
these Chapters’ different experiences,attributable to the 
specificities of each region, are relevant for exchange 
information and joint action.North America has been identified 
as the most relevant Chapter for fostering information 
exchange among the Chapters, and LAC was identified as the 
most relevant for fostering join
role in enabling signatories to achieve the SDGs by embracing 
the core of their structure’sSDof responsible managers.
 
Interactions and joint action between Chapters on the PRME 
platform can resulted in value co
creation value there is necessiry stimulation in order to occur 
with greater intensity so that the density and reciprocity of the 
networks is higher. The Chapters themselves have important 
insights into how to achieve this, and their comments 
corroborate the theory of value co
connections that the North America Chapter had with other 
Chapters may make it easier to work together, because North 
America can influence the network to which it belongs as a 
whole.Exchange of information and realization of joint action 
result in value co-creation, and this is useful for achieving the 
SDGs in order to train responsible managers in HEI 
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networks is higher. The Chapters themselves have important 
insights into how to achieve this, and their comments 
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America can influence the network to which it belongs as a 
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signatories worldwide and to promote cultural and regional 
plurality. This study has found that the main tool that the 
PRME and Global Pact have is the Chapters, which 
collaborate to achieve the objectives through their networking 
actions. Also, these interactions among the Chapters can 
effectively contribute to support signatory HEIs’ actions 
towards a more responsible education.The study's limitation is 
the quantity of Chapters involved in the reserach, achieving 
71,4% of participation (10 from total of 14). The indication of 
further researchis to conduct interviews with those responsible 
for Chapters with open questions about development 
promoting innovative activities and projects linked to the 
PRME. 
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