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Abstract 
The concept of social capital has become an interesting issue in management 
literature. Several authors have called for more study to be carried out on the 
dimensions of social capital. As part of the response to this call, we examined 
the influence of the dimensions of social capital on customer engagement to 
co-create. The Decision-Making Trial and Evaluation Laboratory (DEMATEL) 
technique was applied to analyze and capture the causal relationship visibly 
among the criteria and also measure the interaction level and the direction of 
influence of the criteria. The criteria identified to be crucial in influencing 
other criteria to co-create and the driving factors for problem-solving were: 
commitment (b8), Shared code and language (c9), shared narratives (c10), 
consumer engagement (d11), density (a3) and structural holes (a5). Criteria 
such as frequency of interaction (b7), trust (b6), social interaction (a4) and 
network ties were recognized as the core subjects that need maximum atten-
tion because they are effect-type attributes and cannot be directly improved 
unless through other criteria. 
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1. Introduction 

This world is viewed as a global village full of interconnected networks between 
and among countries, regulatory bodies, related institutions, cooperative and 
competitive firms, suppliers, customers, and other stakeholders. These entities 
are all embedded in a well-coordinated network of interactions which has led to 
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the formation of interconnected patterns [1]. 
Over the years, detailed studies in the field of social networks and the concept 

of social capital were brought into play, together with the knowledge of eco-
nomics to demonstrate how rational individual or groups engage in purposive 
action [2] [3]. According to [4], Social capital is “the sum of the actual and po-
tential resources embedded within, available through, and derived from the 
network of relations possessed by an individual or social unit”. The concept in-
volves resources residing in the ties between people and among people and net-
works. Social capital has become one of the most popular concept drawn from 
sociological theory into other fields-political science [5] [6], psychology [7] [8] 
[9] and economics [10] [11] [12]. Studies have shown it desirable effects on a 
wide range of social life, for instance educational attainment, community devel-
opment, crime reduction, governance, health and knowledge exchange. Addi-
tionally, economic benefits such as career success, enhance job search effective-
ness, facilitate resource exchange, reduce transaction costs and employee turno-
ver, minimize redundancy, increase efficiency, induce information flow, enhance 
creativity and innovation, at all levels of society [4] [13] [14] [15] [16]. For dec-
ades now, the concept has been exported into management literature as a source 
of value creation generating an interdisciplinary exchange of new insight and 
scope—a significant subject for firms [17] [18]. Existing studies have shown the 
strategic role of social capital to firms due to its positive outcome on value crea-
tion [4] [17] [19]. [4] points out the dimensions of social capital involving struc-
tural social capital, relational social capital and cognitive social capital. These 
dimensions are essential to consider for their impact on value creation. [20] ar-
gued that the dimensions of social capital have a profound influence on the suc-
cess of value creation. The relation between the dimensions of social capital and 
value creation is significant for understanding why positions and relations in a 
network motivate for meaningful participation in value creation. The connec-
tions between and among actors that generate into meaningful participation for 
value creation are formed because they share in the same event which generates 
mutual benefits. The network of relation forms a basis for leveraging a variety of 
resources for firms-enhanced learning, innovation, reduction in research and 
development (R&D) cost, promoting relations and ties to other actors within the 
network hence, higher chances of firm’s survival. For projects concerned, studies 
have shown decreases in transaction costs and improved project management. 
For individuals and other stakeholders involved, a sign of potential increases as-
sociated with high performing projects and exposure to knowledge and know-
ledge exchange [17] [21] [22] [23] [24]. 

Though existing studies have established a relationship between social capital 
and value creation, yet they involve little about the application of DEMATEL to 
identify the dimensions that act as problem-solving drivers for value co-creation 
related issues and also to clarify the dimensions that need maximum attention to 
enhance value creation. Based on these the main contributions of this paper is 
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can be highlighted as follows: 
• Provide an overall framework of the influence of the dimensions of social 

capital on consumer engagement to a co-creation task. 
• Introduce and elaborate on the concept of Decision-Making Trial and Evalu-

ation Laboratory (DEMATEL) technique. 
• Use DEMATEL technique efficiency to identify the importance and causal 

relationships between the dimensions of social capital on consumer engage-
ment to co-create. 

2. Literature Review 
2.1. Social Capital 

In social structure literature, social capital has been proposed as one of the most 
useful concepts that provide theoretical and procedural perspectives to examine 
important features in the social context of the firm-consumer relationship [3] 
[20]. The firm cannot be studied within an independent context because its in-
ception was built on social relations where every economic action undertaking 
and its corresponding outcome were rooted in the social structure. Drawing on 
this view, it is clearly understood that every economic activity is ingrained in so-
cial relations and it’s greatly affected by actors’ relations and the overall structure 
of the network of relations. 

The conceptual foundation to stem up the definition of social capital seems 
blur due to the absence of unanimity in the different view-point of great thinkers 
such as [5] [21] [22] [25] [26] [27] [28] [29], [30] who inspired most of the cur-
rent works in social capital. However, based on the work of the aforementioned 
authors [4] definition of social capital gives an explicit picture of social capital as 
a “joint asset” that upsurges the efficiency of a community in the resources ex-
change that occur in it [25]. Furthermore, from a community point of view, it 
increases cooperation, adjustment and the productive value of social connection 
for the mutual benefit of its members relevant to the objective of the social or-
ganization [31] [32] [33]. 

Conventionally, firms were assumed to be linked to its consumers by an 
arms-length relationship and pursue self-interested and profit-seeking agenda 
without any explicit consideration for firm-consumer relations. Any ongoing 
relationship existing between them was believed to be profit-seeking motivated 
[16]. [29], couldn’t have put it better by stating that firms are not just made up of 
many discrete units that make self-centered decisions constrained by scarce re-
sources anymore, but rather, how embedded they are in a network of relations 
determine their strategic conduct. 

Examining the relationship of social capital on the creation of intellectual cap-
ital by [4], clarified the dimensions of social capital as: structural, relational and 
cognitive. The author’s discussion on the structural and relational dimensions of 
social capital was mostly based on the argument of [3] [16]. Where the structural 
dimension described the tie architecture and exchange pattern between and 
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among actors within a network which is mostly characterized by the size of the 
network, density, centrality, frequent communication. The relational dimension 
emphasized personal relationships developed by actors through a history of in-
teractions with important features such as trustworthiness and trust [34] [35]. 
The last dimension of social capital, cognitive, focuses on the system of mean-
ing-shared representations and interpretations with focal features of shared code 
and language, and shared narratives [4] [36] [37]. 

2.2. Value Creation and Value Co-Creation 

Based on the production-oriented perspectives, the idea of value creation can be 
traced back to the early 20th century industry principle, where the value chain 
concept introduced by Michael Porter in the 1980s gave the firm an integrated 
framework to identify, manage the cost of designing, producing, marketing, de-
livering and supporting goods and services. Value creation was predominantly 
the responsibility of the firm which occurred inside the firm through its activi-
ties in that the firm strongly believed its competitive edge of ability to innovate 
and placing more emphasis on value delivery [38] [39] [40]. 

As showed by [41], value is internally produced and distributed in the mar-
ketplace, through the exchange of goods/services, and money, and without any 
direct interference by customers. This conventional concept about value creation 
can be identified as the backbone of the goods-dominant logic (G-D logic) view, 
where value is embedded into the product of economic exchange during the 
firm’s production process and is delivered to be sold. The value of the good sig-
nifies the market price the consumer is willing to pay. 

Literature is silent on the actual definition of value creation and blurs on the 
distinction between value creation and value co-creation [42] [43]. The concept 
is generally treated as co-creation, emphasizing the inclusive activities by both 
the firm and the customer [40] [43] [44]. Its explanation has a strong association 
with the service-dominant logic (SDL) which states that always, value is co-created 
with the client-customers role is to be the value creator and perhaps also a value 
co-creator [39]. Viewing value creation and co-creation from the SDL put the 
firm in charge of value creation and the consumer is called to join in the whole 
activity of creating as a co-creator [45]. This leads to a web of interconnections 
with consumers and other stakeholders where the “we” proposition becomes 
much broader and powerful than just “I” and “you.” in value creation [46] 
(Figure 1 and Table 1). 

2.3. Social Capital Shaping Consumer Engagement to Co-Create 

In examining the relationship among parties involved in value creation, the 
concept of social capital make available valuable and extensive view for under-
standing the role of its dimensions on consumer involvement in value creation 
[50] [64]. According to [4], the concept is central to the understanding of insti-
tutional dynamics, innovation and most importantly value creation. Reviewing  
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Source: Own study. 

Figure 1. Construct model of social capital dimensions on consumer engagement to co-create. 
 

related works on consumer engagement, authors such as [60] [65] [66] [67] 
claimed that consumer engagement is made up of both transactional and 
non-transactional behavior exhibited when consumers are in interaction with a 
brand, organization and/or co-created customer experience with other stake-
holders. The value of social capital on consumer engagement is evident in the 
consumers’ willingness to share experiences, competencies, and expertise, ex-
change tacit information, demonstration of higher disposition to take risks, and 
having greater openness to create value developed through trust, close bonding 
and affinity with others within the social structure [2] [15] [20] [52] [60] [64] 
[68] [69]. The bond or connections that generate among these exchange partners 
(consumers) within a social structure serve as a drive to gain complementary 
know-how and/or speed up R&D processes to accomplish co-creation task [70]. 
Literature is explicit on the assumption that similarity of partners participating 
in the same event is beneficial for idea generation, speedy dissemination of in-
formation among partners thereby enhancing efficiency and cooperation that 
support value creation [51]. The network partners involved can create value 
through their engagement via frequent interactions to motivate and create soli-
darity benefits [14]. According to [2], solidarity benefits and valuable informa-
tion supporting value creation are associated with strong ties as opposed to the 
argument of both [16] [64] that new and valuable information to create value 
occurs by bridging weak ties. Supported works from [57] [71] indicates that 
successful transfer of new information via stronger ties are possible because of 
structural bridging qualities and the willingness of actors to cooperate due to re-
lational qualities. Again, [72], shows that the strength of strong ties in the crea-
tion of value for consumers makes it possible to combine the solidarity benefits 
of strong ties with the new and valuable information generated and the benefits 
of weak ties in value creation. While Coleman’s and Burt’s views on social capi-
tal are seen differently because they analyze different features of the social system, 
both views complement each other in that strong ties (quality of relationships) with  
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Table 1. Summary of authors’ viewpoint on the criteria for analysis. 

Social Capital Dimensions Authors Description 

Structural (A)   

Network ties (a1) [4] [47] [48] [49] The pattern of connection between actors i.e. Who you reach and how they are reached. 
Identified as an information-carrying connections between and among actors/people on a 
network. 

Network size (a2) [50] The Number of actors (individuals or group) within the network i.e. the total number of 
contacts an actor has in its network and one of the most studied variables of social capital. A 
large network size means a large number of people an actor interacts with. 

Density (a3) [2] [50] [51] [52] The degree of interconnection among the actors of a network. Possible connections in a 
network that are actual connections. Density propagate network cohesion and partners 
connectedness leading to high-quality and easy information distribution in a dense network. 

Social interaction (a4) [19] [47] [53] [54] Information exchange and resource flow among actors within a network through network 
ties. Also refers to the interaction with other customers who participate in economic 
transactions with a firm 

Structural holes (a5) [55] [56] Lack of connection between actors within a network. This lack of disconnection between 
actors exposes them to new networks with diverse experiences and different ideas, which 
offers them (actors) superior information, opportunities and the possibility of manipulating 
information flow between disconnected parties for their benefits 

Relational(B)   

Trust (b6) [4] [19] The confidence actors have in one another that create the conditions for successful 
information exchange and resource flow. 

Frequency of interaction (b7) [36] [51] [57] The rate or regularity of exchange among actors. Interacting frequently has been found to 
create some sort of norms of reciprocity and relationship-specific investigations that make it 
easier for information sharing between firms and their clients 

Commitment (b8) [58] A sense of duty, obligation and responsibility to engage in an action that arises from 
frequent interaction leading to a value generating object. 

Cognitive (C)   

Shared code and language (c9) [4] [36] [53] How actors organize, understand, discuss, ask questions and exchange information within a 
common language to facilitate the ability to gain access to other actors and information. 

Shared Narratives (c10) [4] All those stories and metaphors that support persuasive arguments and conclusive proof of 
good ideas and its exchange and sharing. 

Actor’s Involvement (D)   

Consumer Engagement(d11) [35] [59] [60] [61] Involvement of the consumer by virtue of task-related and personal interaction with 
network actors. Transactional and non-transactional behavior exhibited when consumers 
are in interaction with a brand, organization and/or co-created customer experience with 
other stakeholders 

Value Creation Activity (E) [62] [63] The value generating object or subject through interactions as individuals use their social 
ties as a mechanism to exchange product/service related information. 

 
weak structural positions (structural holes and network position) bring to light 
the most intriguing value creating ideas with the most ground-breaking solu-
tions. Information from one partner to another is directly influenced by the 
strength of their relationship. However, the value of the information may be 
higher if it is received from weak ties. In substantiating [52] [60] arguments, 
[64], stated that network ties preferably strong ties have a stronger association 
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with value creation because information moves faster and is more credible due 
to its rapid and reflected actions. Implying, weak network configuration without 
strong ties have no value: they lead to no action. 

3. Methodology 
3.1. DEMATEL Technique 

DEMATEL is one of the most widely accepted and beneficial techniques to 
measure and analyze structural models relating to cause-effect relationships and 
the interdependence among complex testing criteria [73]. These relations among 
the evaluating criteria is supported by numerical values representing the 
strength of influence. The technique aids in understanding the structural rela-
tions among elements and help solve complicated system problems [74]. 

In the sphere of human activities of decision making and management cha-
racterized by uncertainties and complexity, it is important that suitable estab-
lished models are chosen in accordance with the problem at hand so that an 
in-depth analysis into the nature of the problem can be conducted. This makes 
DEMATEL the appropriate model to be used since it works with specific features 
of objective affairs to confirm the relationship and ascertain the interdependence 
among variables [75]. DEMATEL has been applied in many areas including 
supply chain management [76] [77] [78] [79], Education [75] [80] [81], Health 
[73] [82], innovation policies in small and medium-scale enterprises (SME’s), 
barriers to entrepreneurship and facility prioritization [83] [84] [85]. Moreover, 
the DEMATEL technique has been used in combination with other methods 
such as fuzzy, failure mode and effects analysis (FMAE), technique for order 
preference by similarity to ideal solution (TOPSIS), analytic network process 
(ANP) and analytic hierarchy process (AHP), VIseKriterijumska Optimizacija I 
Kompromisno Resenje (VIKOR) for evaluating the spare-part industry [80], re-
liability allocation [86], e-learning evaluation [87], product concept evaluation 
[88] and innovation support system for higher education [89]. As part of this 
study, the DEMATEL was used to determine the multifaceted relationships and 
the level of influence each element has on others. 

3.2. DEMATEL Method Application 

Building on the opinions of ten experts, ten (10) sub-dimensions of social capital 
were analyzed: network ties (a1), size of the network (a2), density (a3), social in-
teraction (a4), structural holes (a5), trust (b6), frequency of interaction (b7), 
commitment (b8), shared codes and language (c9). Shared narratives (c10). Then, 
consumer engagement (d11), and co-creation task (e12). The experts were called 
on to examine the level of relationship these sub-dimensions have on consumer 
engagement to a co-create task. The experts included university professors, so-
cial network analyst and Ph.D. candidates whose research area are centered on 
the study in question. The formulating steps of the technique summarized as 
follows: 
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Step 1: Scale definition. 
The influence scale is defined to show the impact level of the criterion. For 

this study, the values for the influence score ranges from 0 to 4. Where 0 = no 
effect, 1 = low effect, 2 = moderate effect, 3 = high effect and 4 = very high effect. 

Step 2: Construct a relationship matrix 
An assembly of experts and factors were used in this step. Each individual as-

sessor is requested to evaluate the level of direct influence between two criteria 
in a pair-wise comparison including the consumer engagement and the co-crea- 
tion task. In so doing a direct-relation table was created which was symbolized as 
xij signifying the degree to which the experts view factor i effects on factor j. All 
the diagonal elements are zero (0). 

12 13 1

21 23 2

31 32 3

1 2 2

0
0

0

0

n

n

n

n n n

a a a
a a a

A a a a

a a a

 
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 
 
  

�
�
�

� � � � �
�  

Afterward, the judgments from experts are all aggregated to attain the average 
matrix A = [aij] indicated in Table 2. The aggregated matrix A was built using 
Equation (1). 

1

1 e
m

ij ij
i

A a
e =

= ∑                          (1) 

where, e = total number of experts, m = individual expert. 
Step 3: Normalise the matrix. 
In applying Equation (2) and (3), a normalized matrix A was constructed on 

the bases of the column vector and the maximum value (Table 3). 
 

Table 2. Average matrix A. 

n a1 a2 a3 a4 a5 b6 b7 b8 c9 c10 d11 e12 

a1 0 4 3 23 9 21 25 22 2 5 18 2 

a2 8 0 17 20 10 20 17 16 1 3 16 1 

a3 18 26 0 26 17 25 24 24 3 4 15 4 

a4 18 15 19 0 13 21 24 19 11 14 22 7 

a5 20 17 14 23 0 18 29 2 16 18 21 4 

b6 16 13 15 17 13 0 26 23 11 19 15 1 

b7 19 24 17 24 13 25 0 20 14 16 23 8 

b8 20.5 24 20 24 16 24 23 0 22 24 15 5 

c9 25 21 20 22 17 21 26 28 0 25 20 10 

c10 21 19.5 19 24 15 22 31 22 26 0 19 5 

d11 20 14 13 22 17 18 22 12 18 20 0 36 

e12 8 8 7 24.5 9 11 30 18 17 15 21 0 

Source: Own study. 
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Table 3. Normalized matrix. 

n a1 a2 a3 a4 a5 b6 b7 b8 c9 c10 d11 e12 

a1 0.000 0.014 0.011 0.083 0.032 0.076 0.090 0.079 0.007 0.018 0.065 0.007 

a2 0.029 0.000 0.061 0.072 0.036 0.072 0.061 0.058 0.004 0.011 0.058 0.004 

a3 0.065 0.094 0.000 0.094 0.061 0.090 0.087 0.087 0.011 0.014 0.054 0.014 

a4 0.065 0.054 0.069 0.000 0.047 0.076 0.087 0.069 0.040 0.051 0.079 0.025 

a5 0.072 0.061 0.051 0.083 0.000 0.065 0.105 0.007 0.058 0.065 0.076 0.014 

b6 0.058 0.047 0.054 0.061 0.047 0.000 0.094 0.083 0.040 0.069 0.054 0.004 

b7 0.069 0.087 0.061 0.087 0.047 0.090 0.000 0.072 0.051 0.058 0.083 0.029 

b8 0.074 0.087 0.072 0.087 0.058 0.087 0.083 0.000 0.079 0.087 0.054 0.018 

c9 0.090 0.076 0.072 0.079 0.061 0.076 0.094 0.101 0.000 0.090 0.072 0.036 

c10 0.076 0.070 0.069 0.087 0.054 0.079 0.112 0.079 0.094 0.000 0.069 0.018 

d11 0.072 0.051 0.047 0.079 0.061 0.065 0.079 0.043 0.065 0.072 0.000 0.130 

e12 0.029 0.029 0.025 0.088 0.032 0.040 0.108 0.065 0.061 0.054 0.076 0.000 

Source: Own study. 
 

1

1

max
n

i n ij
j

Q
a≤ ≤

=
 
 
 
∑

                      (2) 

N QX=                            (3) 

Step 4: Construct a total relations matrix. 
Total relations matrix T was constructed by using Equation (4). By doing so, 

the overall strength of influence and effect from other criteria are determined. 

( )( )12 3 ,nT D D D D D I D n−= + + = − →∞               (4) 

Step 5: Compute the sum of the rows and column in matrix T, to obtain the 
total values for C and R using Equations (5) and (6). Where C signifies the level 
of direct or indirect effects on other criteria, and R, the level to which it is af-
fected by other criteria: (Table 4) 

1

n

i ij
j

C t
=

= ∑                           (5) 

1

n

i ij
j

R t
=

= ∑                            (6) 

( ), , 1, 2,3, ,ijT t i j n = =  �
 

Step 6: Compute a threshold value by averaging the elements in matrix T. This 
is to help do away with minor effects in the matrix T elements with the intention 
of minimizing the complexity of the impact relations-map. If the influence level 
of an element in the matrix T is higher than the threshold value then the element 
is included in the influence relations map (IRM) (Table 5, Table 6 and Figure 
2). 
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Table 4. Total influence matrix (T). 

n a1 a2 a3 a4 a5 b6 b7 b8 b9 c10 d11 e12 

a1 0.093 0.104 0.092 0.191 0.103 0.179 0.208 0.170 0.077 0.099 0.157 0.051 

a2 0.116 1.085 0.134 0.175 0.103 0.170 0.175 0.145 0.066 0.084 0.145 0.044 

a3 0.181 0.204 1.105 0.237 0.151 0.226 0.243 0.207 0.096 0.116 0.177 0.066 

a4 0.184 0.171 0.170 1.153 0.140 0.215 0.246 0.194 0.126 0.151 0.201 0.080 

a5 0.190 0.175 0.153 0.228 1.094 0.204 0.261 0.138 0.141 0.162 0.199 0.070 

b6 0.173 0.158 0.152 0.201 0.135 1.137 0.242 0.199 0.122 0.162 0.173 0.055 

b7 0.198 0.210 0.174 0.246 0.149 0.241 1.182 0.209 0.143 0.167 0.216 0.088 

b8 0.214 0.221 0.194 0.259 0.167 0.250 0.273 1.154 0.177 0.201 0.202 0.080 

c9 0.240 0.222 0.203 0.268 0.179 0.254 0.298 0.258 1.113 0.214 0.230 0.103 

c10 0.222 0.212 0.195 0.266 0.168 0.250 0.304 0.233 0.194 1.126 0.220 0.084 

d11 0.206 0.181 0.164 0.249 0.166 0.223 0.267 0.190 0.164 0.186 1.148 0.184 

e12 0.147 0.142 0.127 0.227 0.123 0.175 0.258 0.184 0.145 0.153 0.194 1.056 

Source: Own study. 
 
Table 5. Significant direct/indirect matrix (threshold 0.173). 

n a1 a2 a3 a4 a5 b6 b7 b8 c9 c10 d11 e12 

a1    0.191  0.179 0.208      

a2    0.175  
 

0.175      

a3 0.181 0.204  0.237  0.226 0.243 0.207   0.177  

a4 0.184     0.215 0.246 0.194   0.201  

a5 0.190 0.175  0.228  0.204 0.261 
 

  0.199  

b6 0.173 
 

 0.201  
 

0.242 0.199   0.173  

b7 0.198 0.210 0.174 0.246  0.241 
 

0.209   0.216  

b8 0.214 0.221 0.194 0.259  0.250 0.273 
 

0.177 0.201 0.202  

c9 0.240 0.222 0.203 0.268 0.179 0.254 0.298 0.258 
 

0.214 0.230  

c10 0.222 0.212 0.195 0.266  0.250 0.304 0.233 0.194 
 

0.220  

d11 0.206 0.181 
 

0.249  0.223 0.267 0.190  0.186  0.184 

e12    0.227  0.175 0.258 0.184  
 

0.194 
 

Source: Own study. 

4. Results and Discussion 

Table 3 portrays the computation of the direct and indirect influence of the va-
riables in step 4 with a threshold value of 0.173. Based on Table 3, the impor-
tance of the criteria can be prioritised as b7 > a4 > b8 > d11 > b6 > c10 > c9 > a3 > 
a5 > a1 > a2 > e12 grounded on the values of (r + c). According to the order of 
importance of the criteria, frequency of interaction (b7), was identified as the 
most important criterion with a value of 5.179, whereas, co-creation task was the 
least with a value of 2.892. On the other hand, density (a3); trust (a5); commitment  
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Table 6. Significant indicators of the variables. 

n R C Significant indicator (R + C) Relationship indicator (R − C) 

a1 1.524 2.164 3.688 −0.640 

a2 1.442 2.086 3.528 −0.644 

a3 2.010 1.865 3.874 0.145 

a4 2.033 2.700 4.733 −0.668 

a5 2.014 1.678 3.692 0.336 

b6 1.907 2.525 4.432 −0.619 

b7 2.224 2.955 5.179 −0.731 

b8 2.391 2.281 4.672 0.110 

c9 2.582 1.564 4.146 1.018 

c10 2.474 1.820 4.295 0.654 

d11 2.329 2.260 4.589 0.069 

e12 1.931 0.961 2.892 0.970 

Source: Own study. 
 

 
Source: Own study. 

Figure 2. Interactive matrix distribution of the 12 criteria. 
 

(b6); shared codes and language (c9); Shared narratives (c10); stakeholder’s en-
gagement (d11), and co-creation task (e12) were identified as causes, whereas 
network ties (a1); network size (a2); social interaction (a4); frequency of interac-
tion (b7) were the effects based on (r − c) values. In the digraph (i.e. Figure 2), 
the values plotted on the horizontal axis were based on the (r + c) value and 
those on the vertical axis the (r − c) values. According to [90], the digraph sim-
plifies complex causal relationships into understandable visual structures built 
on the positions of the coordinate (r + c) and (r − c), which are categorized into 
four (4): 
• If (r − c) is positive and (r + c) is large, then the attributes are causes and the 

main drivers for problem resolving. Variables within this group are high in 
relations and in prominence. These are the core influential variables on other 
criteria. This consist of commitment (b8), Shared code and language (c9), 
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shared narratives (c10), consumer engagement (d11), density (a3) and structur-
al holes (a5). 

• If (r − c) is positive and (r + c) is small, then an indication attributes are in-
dependent and can affect few other attributes. It consists of criteria with high 
relations and low prominence: This is made up co-creation task (e12). 

• If (r − c) is negative and (r + c) is large: then attributes are the core subject 
and needs maximum attention; nevertheless, they are effect-type attributes, 
and cannot be directly improved. It consists of frequency of interaction (b7), 
trust (b6), social interaction (a4) and network ties (a1). 

• If (r − c) is negative and (r + c) is small: then, an indication that the features 
are independent and its effects on other attributes are less. This involves 
network size (a2). 

Taking the foreknown analysis into account, the level and the direction of in-
fluence of category one shows that relationships geared toward offering greater 
value on task must be foundered on value-based commitment to increase the 
connection and cooperation of actors to induce joint efforts [91]. Consequently, 
there is a reason to believe that, commitment can persuade actors within a social 
system to share information and pursue joint expectations of a team via shared 
code and language, and shared narratives. Shared code and language, and shared 
narratives bring a common understanding of product/service-related ideas while 
improving coordination and integration of actors from diverse backgrounds. It 
also ensures established grammar and vocabulary for communication thereby, 
resulting in a deeper involvement of the consumer by virtue of task-related and 
personal interaction with others within the network. 

With reference to network density and structural holes, according to [13], 
these two dimensions are the most debated issues in social networks due to it 
opposing views on value creation. While density propagate network cohesion 
and partners connectedness leading to high-quality and easy information distri-
bution in a dense network increasing value creation chances, structural holes 
look at the disconnection between actors and exposing them to new networks 
with diverse experiences and different ideas, which offers them (actors) superior 
information, opportunities and the possibility of manipulating information flow 
between disconnected parties for their benefits [64]. Although both views differ, 
yet, since, in value co-creation situation, information and knowledge are the 
primary and major input, it is then logical to assume structural holes to be a 
threshold for knowledge heterogeneity. 

In category two, co-creation task can produce outcomes that promote high 
creativity if it unearths customers interest otherwise its importance is insignifi-
cant. This should be the focus of firms to make co-creation pay-off. 

According to the third category, frequency of interaction (b7), trust (b6), social 
interaction (a4) and network ties (a1) cannot be directly improved unless other 
factors which are also key facilitators to consumer engagement in value creation 
have been developed. Firms should ensure co-creation tasks are geared toward 
the interest of the consumer to improve the criteria. 
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Lastly, category four indicates a significant influence on social interaction (a4) 
and frequency of interaction (b7). 

5. Conclusions 

In this study, we described the concept and the dimensions of social capital and 
discussed it influence on consumer engagement to co-create. The social capital 
dimensions examined were network ties, size, density, social interaction, struc-
tural holes, trust frequency of interaction, commitment, shared codes and lan-
guage and shared narratives which also included consumer engagement and 
co-creation task. To examine the dimensions on consumer engagement to 
co-creation, DEMATEL model was applied. The model aided in analyzing the 
causal relationships of the variables and helped determine their level of interac-
tive effect and direction. 

Lastly, the core criteria which were critical for promoting co-creation tasks 
success were identified. The criteria identified to be crucial in influencing other 
criteria, and the driving factors for problem resolving were commitment (b8), 
Shared code and language (c9), shared narratives (c10), consumer engagement 
(d11), density (a3) and structural holes (a5) and the core criteria that need maxi-
mum attention because they are effect-type attributes, and cannot be directly 
improved unless through other criteria were frequency of interaction (b7), trust 
(b6), social interaction (a4) and network ties (a1). 
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