
ARTICLE

Causes of conflicts in standardization alliances
related to the Belt and Road Initiative
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Effective conflict management is pivotal for achieving innovation performance within stan-

dardization alliances, particularly those for the Belt and Road Initiative (B&R Initiative).

However, existing research has paid limited attention to the interdependent relationship

between influencing factors of conflicts in these alliances. To address this gap, this paper

employs the interpretative structure model (ISM) to establish mutual relationships among 16

identified influencing factors. The results show that target difference, unbalanced input of

resources, and unreasonable distribution of benefits are recognized as key facilitators at the

top level, while political risks, impact of financial factors, and policy changes are identified as

foundational drivers at the bottom level. At the intermediate level, factors such as demand

difference, technical capabilities difference, cognitive difference, value pursuit difference,

information asymmetry, lack of trust, poor communication, resource dependency, and

unreasonable contribution evaluation are positioned. These identified interdependence rela-

tionships offer crucial reference information for conflict management in standardization

alliances for the B&R Initiative.
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Introduction

In December 2017, the office of the leading group for the Belt
and Road Initiative (B&R Initiative) issued the “action plan on
Belt and Road standard connectivity (2018–2020)”, which

clarified its intention to strengthen alignment with the standar-
dization strategies of countries (regions) along the Belt and Road
(B&R countries) and enhance mutual compatibility of standard
systems, thereby positively impacting the internationalization of
Chinese standards, promoting investment and trade facilitation,
and deepening cultural exchanges. Thus, an increasing number of
Chinese enterprises are forming standardization alliances with
B&R countries to create standards that meet the strategic interests
of all parties. For example, for household electrical appliances,
Haier and Pakistan’s local enterprise Ruba Group have jointly
established the Haier-Ruba Industrial Park. With its strategy of
localizing research and development, manufacturing, and mar-
keting, Haier continuously innovates new technologies and
develops products that meet local consumer demands. This has
led to a gradual increase in Haier’s market share and industry
recognition for household appliances in Pakistan, effectively
promoting the internationalization of Chinese standards. With
the support of relevant departments in both China and Pakistan,
Haier, as a technical resource provider, participates in the for-
mulation of Pakistan household appliance standards that meet
the local market demands, playing a crucial role in enhancing
standards alignment. In terms of high-speed railway construction,
China Railway corporation, along with four Indonesian state-
owned enterprises and relevant departments, have collectively
discussed the construction of the Jakarta-Bandung high-speed
railway and adopted steel rails customized to Chinese standards
for production. This signifies the first comprehensive overseas
implementation of Chinese high-speed rail technology and
standards across the entire system, all elements, and the entire
industry chain, which has become a model for the inter-
nationalization of Chinese high-speed rail standards. However, a
standardization alliance is a collaboration among multiple inter-
est groups, where various contradictions and conflicts among
individual members are inevitable (Duarte and Davies, 2003). To
ensure the stable operation of the alliances and achieve the
expected innovation performance, this paper attempts to identify
the influencing factors on conflicts in standardization alliances for
the B&R Initiative and their interdependent relationship.

Technical standards have an important impact on business
performance and technological development (Hu et al., 2017).
According to the underlying logic of resource dependence theory,
a single enterprise often struggles to possess all the core tech-
nologies and patents needed for standard development (Wen
et al., 2020; Wu and de Vries, 2022). This makes monopolizing
standards exceedingly challenging for standardization practices
(Blind, 2007). Thus, an increasing number of enterprises are
encouraged to join standardization alliances when formulating
technology standards to make full use of complementary
resources and diversify risks (Leiponen, 2008; SatishNambisan,
2013). Existing research has confirmed the advantages of stan-
dardization alliances in expanding the scope of standard instal-
lation and creating a first-mover advantage for sustainable
competitiveness (Blind and Mangelsdorf, 2016; Wen et al., 2020).
Notably, similar to a general strategic alliance, all participants in
standardization alliances need to make a joint investment, benefit,
and risk-sharing (Blind and Mangelsdorf, 2013; Gomes-Casseres
et al., 2006). Moreover, standardization alliance activities are a
process of discussion, negotiation, and complex coordination
(Ranganathan et al., 2018), in which enterprises strive to influence
the standardization process to obtain technological dominance
(Dai et al., 2018). The final standard is the “compromise pro-
posal” (Wen et al. 2020), which provides a breeding ground for

conflicts. Further, the outcome of a standardization alliance is a
standard with public good characteristics and involves private
benefits (Blind and Mangelsdorf, 2016; Wen et al., 2020). These
facts demonstrate that various conflicts inevitably arise in the
process of cooperation (Tidström, 2009). Therefore, to ensure the
successful and stable operation of the standardization alliance, it
is crucial to identify the factors that may lead to conflicts.

In the related literature, they primarily focused on investigating
the factors influencing conflicts in organizational, research and
development (R&D) alliances or industrial technology innovation
strategic alliances (Cristina and Benavides-Velasco, 2011; Hauser
et al., 2017). However, few attentions have been paid into alli-
ances in general and the standardization alliances for the B&R
Initiative in particular. For instance, James et al. (1995) reported
that there are five influencing factors of organizational conflicts:
individual characteristics, communication, structure, power, and
interests. (Zheng and Du, 2005) analyzed the causes of conflicts
and management tactics in cooperative innovation alliances. Blatt
(2009a) considered that the degree of trust and familiarity among
individuals, coupled with uncertainty in the external environ-
ment, may cause different types of conflicts in entrepreneurial
teams. (Lee et al., 2010) emphasized that whether the contribu-
tions and distribution of payoffs among R&D alliance partners
are reasonable is a significant factor contributing to alliance
conflicts. Korsgaard et al. (2008) considered that the factors
affecting conflicts originated from four dimensions: individual
differences, individual status, task structure, and social context.
(Zhou et al., 2017) studied conflict factors in industrial technol-
ogy innovation strategic alliances based on the life cycle, which
includes the establishment period, operation period, and disin-
tegration period.

Significantly, the standardization alliances for the B&R Initia-
tive, as a special strategic alliance, have distinct differences from
R&D alliances and standardization alliances. Specifically, (1)
From the perspective of alliance members, R&D alliances consist
of enterprises with unique knowledge and complementary effects
among their knowledge (Veugelers, 1998). Participants in stan-
dardization alliances may include not only enterprises, also, for
instance, consumer organizations and governments (de Vries,
2008). Members of standardization alliances for the B&R Initia-
tive include enterprises, universities, research institutions, gov-
ernment agencies, intermediary organizations and other
stakeholders from China and the B&R countries (Liu et al., 2023).
In contrast to other standardization alliances, which are mainly
led by enterprises from Western countries with relatively
balanced technological levels, the standardization alliances for the
B&R Initiative are initiated by Chinese enterprises. The partici-
pating enterprises in B&R countries vary in their technological
levels, emphasizing the value orientation of mutual benefit and
win-win cooperation within the alliance (Zhou et al., 2021b). (2)
In terms of alliance functions, R&D alliances integrate the
knowledge contributed by alliance members to develop new
technologies/products. Standardization alliances focus on reach-
ing consensus regarding a set of specifications that all products,
processes, and procedures must adhere to (Wen et al., 2020). The
standardization alliances for the B&R Initiative take standard
cooperation projects as a carrier to initiate a standard and diffuse
it in the market. Notably, depending on the various standardi-
zation cooperation projects, the corresponding alliance modes
may also be different. The modes of the standardization alliances
for the B&R Initiative include standards joint discussion and
application, standards co-construction and development, and
standard iteration and upgrade, which have different applicable
conditions and cooperation methods (Zhou et al., 2021a). The
mode of standard joint discussion and application involves
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alliance participants advocating for the application and promo-
tion of Chinese standards in B&R countries through commu-
nication and negotiation on standards cooperation content. The
Jakarta-Bandung High-Speed Railway serves as a typical example
of standard joint discussion and application. The mode of stan-
dard co-construction and development within the alliance entails
the realization of standard creation “from 0 to 1” through col-
laborative research and development. Standards generated
through this mode may represent innovations that are entirely
independent of original standards or a fusion of innovations
based on the original standards. The Belt and Road Straddle
Monorail System International Standard Alliance is a typical
representative of this mode. The mode of standard iteration and
upgrade leverages advanced technology and standard systems
from B&R countries, integrating them with the local institutional
environment to iteratively upgrade both standards and coopera-
tion methods. The localized version of Alipay, jointly created by
Ant Financial and local partners in nine B&R countries such as
India, Thailand, Indonesia, and Malaysia, is a typical repre-
sentative. (3) From the perspective of operational environment,
compared to R&D alliances and standardization alliances, stan-
dardization alliances for the B&R Initiative operates in a more
complex economic and social environment, deeply influenced by
institutional and cultural differences among countries. Besides,
some B&R countries are experiencing political turmoil, weak
economic foundations, or social instability, which increases the
uncertainty of standard application and promotion, as well as the
potential for alliance conflicts.

Given the unique nature of standardization alliances for the
B&R Initiative, the likelihood and intensity of alliance conflicts
may be higher. Thus, it is essential to systematically analyze and
evaluate the factor that affect conflicts, thereby providing valuable
insights for the effective prevention and management of alliance
conflicts. Furthermore, the interrelationship between factors
affecting conflicts has seldom been taken into consideration. In
reality, influencing factors are not independent but interrelated
(Su et al., 2015; Williams, 2019). For example, divergent per-
spectives on the alliance’s objectives have the potential to trigger
disagreements, leading to a breakdown in trust and hindering
effective communication. Consequently, the conflict’s intensity,
fueled by the synergistic effects of distrust and poor commu-
nication, is likely to escalate. This complexity also adds to the
challenge of effectively managing the governance of conflict
(Cronin and Bezrukova, 2019). Noteworthily, the operation of the
standardization alliances for the B&R Initiative is profoundly
influenced by institutional and cultural differences between
countries, cultural differences play a pivotal role in triggering
conflicts. However, it remains unclear how cultural differences
interact with other factors, posing a challenge to effectively
managing conflicts in the standardization alliances for the B&R
Initiative. Accordingly, the aim of this study is to examine the
factors affecting conflicts in standardization alliances for the B&R
Initiative and their interdependent relationship.

Overall, this paper makes at least two contributions, supple-
menting existing research in terms of both topic and methodol-
ogy. Firstly, in contrast to prior studies that primarily focus on
identifying factors influencing conflicts in organizational or
industrial technology innovation strategic alliances, we identify
the factors that influence conflicts in standardization alliances for
the B&R Initiative, which feature more diverse alliance members,
innovative alliance modes, and a more complex operating
environment compared to general standardization alliances.
Secondly, limited attention has been given to exploring the
interdependence relationships among factors affecting conflicts in
standardization alliances. This gap poses challenges for managers
in standardization alliances when discerning the mutual

influences among various factors within collaborative governance,
thereby impeding progress in innovation performance, effective
conflict prevention, and conflict reduction. To address this, we
introduce the interpretative structure model (ISM) to establish a
hierarchy of relationships, illustrating the interdependence
between these diverse factors. The outcomes elucidate the posi-
tioning of influencing factors at both upper and lower levels,
providing crucial insights for the effective prevention and man-
agement of alliance conflicts. Notably, many times, participants in
standardization alliances can collaborate and work together,
seeking consensus and successfully driving standardization efforts
(Isaak, 2006). The paper assumes the possibility of conflicts
within standardization alliances because we believe that conflicts
are significant issues in regard to collaborations involving dif-
ferent organizations and stakeholders (Omisore and Abiodun,
2014).

The rest of the paper proceeds as follows. Section 2 shows the
research questions. The ISM method is introduced in Section 3.
Section 4 illustrates the empirical results of this study. The con-
clusion is shown in Section 5.

Research questions
This study aims to identify the factors affecting standardization
alliance conflicts for the B&R Initiative. Moreover, the inter-
dependence relationship between the factors is also investigated.
Further, two research questions are answered in the present
study:

1. What are the factors that affect conflicts in standardization
alliances for the B&R Initiative?

2. What is the interdependent relationship between the
factors? How can this interdependent relationship be
identified?

Research method
ISM is an analysis method of systems engineering theory
(Warfield, 1973). It can decompose a complex system into several
subsystems and determine the interdependence relationship. The
mechanism of ISM is to transform ambiguous thoughts and
opinions into a clear model, which helps people analyze complex
relationships more intuitively (Xu and Zou, 2020). Conflict
management in standardization alliances can be seen as a com-
plex large-scale system that includes multiple influencing factors.
By applying ISM, the interdependent relationships among influ-
encing factors become discernible. This facilitates the identifica-
tion of factors positioned at the top, intermediate, and bottom
levels.

The research flow of the ISM is shown in Fig. 1. The several
steps to achieve the ISM process are given below:

Step 1 Identification of the influencing factors. The factors
affecting conflict in standardization alliances are identified by a
literature review and expert evaluation. Assuming that there are n
elements in the system factor set S, then the record is:

S ¼ Sijði ¼ 1; 2; ¼ ; nÞ� � ð1Þ

Step 2 Construct the adjacency matrix A. The adjacency matrix
A is employed to depict the direct pairwise relationship between
system factors. The element aij of adjacency matrix A represents
the impact of factor i on j. The value of aij is determined by expert
evaluation. In the process of constructing the adjacency matrix,
the invited experts will give a judgment on the direct relationship
between factors with a question: does factor i have an impact on
factor j? After five rounds of discussion, there reaches an
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agreement about the interrelations between factors. Specifically,
the value of aij is determined by the following three situations:

(1) If factor i has an impact on factor j, aij = 1; if not, aij = 0
and vice versa.

(2) If strong mutual influences exist between factor i and
factor j, then aij = aji = 1; if the degree of mutual influence
is different between them, then the larger equals 1, and the
smaller equals 0.

(3) When i= j, then aij = aji = 0.

Finally, the adjacency matrix A is determined.

A ¼
a11 � � � a1n

..

. . .
. ..

.

an1 � � � ann

0
BB@

1
CCA ð2Þ

Step 3 Calculate the reachability matrix M. Different from the
adjacency matrix A, which depicts only direct relationships, the
reachability matrix M reflects direct and indirect relationships
between the factors in the system. The calculation equation is:

Aþ Ið Þ≠ Aþ Ið Þ2 ≠ � � � ≠ Aþ Ið Þm ¼ Aþ Ið Þmþ1 ¼ M ð3Þ

Based on the operational rule of Boolean algebra, the adjacency
matrix A first adds the identity matrix I, then (A+ I) is multiplied
by itself. When ðAþ IÞm does not generate a new “1”, the
reachability matrix M is thus obtained.

Step 4 Hierarchical division for reachability matrix M. A
hierarchical division offers a comprehensive analysis of the rela-
tionship between influencing and influenced factors within a
system, delving into the interconnectedness among these ele-
ments. According to the position of each factor in the system, a
reachable set P and an antecedent set Q are produced. Specifically,
PðSiÞ is the set of corresponding factors that can influence Si
through direct or indirect effects, which is a value of “1” in the
i-th row. QðSiÞ is the set of corresponding factors that are influ-
enced by Si, which is a value of “1” in the i-th column. The high-
level element can be determined by L ¼ PðSiÞ \ QðSiÞ. The three
set relations can be expressed by the following mathematical

formula:

P Si
� � ¼ SjϵSjsij ¼ 1

n o
ð4Þ

Q Si
� � ¼ SjϵSjsij ¼ 1

n o
ð5Þ

L ¼ SjϵSjP Si
� � ¼ P Si

� � \ Q Si
� �

; i ¼ 1; 2; 3; � � � ; n
n o

ð6Þ

Specifically, based on Eq. (6), the highest-level set is
L1 ¼ fSjϵSjP Si

� � ¼ P Si
� � \ Q Si

� �
; i ¼ 1; 2; 3; � � � ; ng. For exam-

ple, if there are two factors in L1, these two factors are identified
in the highest-level set. Then, we can remove the two factors from
the reachable set and antecedent set, and use Eq. (6) to identify
the highest-level set of the remaining factors in the system. By
repeating the above process, the lowest-level elements can be
determined.

Step 5 Form an interpretative structural model. After the
hierarchical division, each factor is positioned in its level. Relying
on the result, a directed graph that describes the interdependence
structure relationship between factors can be drawn. Finally, an
explanation of the directed graph combined with the system
theory and expertize is given.

Results
Identification of influencing factors. Based on the ISM principle
and its implementation process, factors influencing conflict in
standardization alliances are identified through a combination of
literature review and expert evaluation. An initial list of influ-
encing factors is obtained relying on a literature review. A list of
key influencing factors is further achieved with expert evaluation.

Initial list of influencing factors. Taking the “alliance conflict
factors”, “alliance conflict influencing factors”, and “alliance
conflict causes” as the theme keywords, literature retrieval and
tracing are executed in the Web of Science and CNKI databases.
After carefully reading and analyzing the content of the retrieved
articles, we compiled a preliminary list of factors. During this
process, we encountered three different situations: (1) some fac-
tors appeared only once in the literature, identified as unique
factors to highlight their distinctiveness in the scholarly discourse;
(2) certain factors were recurrently mentioned in various articles,
categorized as recurring factors to underscore their prevalence
and significance across the literature. The labeling of factors as
“unique” or “recurring” serves as a reference for experts when
assessing and selecting key influential factors; (3) certain factors
conveyed the same meaning but were expressed using different
words in the literature. In such cases, we consolidated similar
words and expressed the factors using a uniform term. As a result,
an initial list of factors is received. The representative supporting
literature is displayed in Table 1.

List of key influencing factors. To ensure the rationality of the
selected factors, semi-structured interviews were carried out to
identify which of these factors are the key factors. Specifically,
nine experts were invited for consultation. The invited experts
from diverse institutions, ensuring a comprehensive exploration
of all aspects of the standardization alliance for the B&R Initia-
tive. In a detail, two experts from the standardization association:
they have many years of experience in standard formulation and
management. Two practitioners from the Chinese railway con-
struction industry: they have years of experience in engineering
construction management and have participated in multiple B&R
standardization cooperation projects. Five scholars from

Fig. 1 Flow chart for preparing the ISM.
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Hangzhou Dianzi University: these five scholars have profound
insights into the relationship between standards and innovation
and have published many academic papers in the field of stan-
dardization alliances. Based on a comprehensive consideration of
the characteristics of standardization alliances for the B&R
Initiative and the literature review, the key influencing factors are
identified from both the internal and external environments of
the alliance. After five rounds of consultation, we ultimately
identified and summarized 16 key factors contributing to conflicts
in standardization alliances. The classification and descriptions of
these 16 key factors are presented in Table 2.

From the perspective of the internal of alliance, there are 13
representative influencing factors related to target difference,
demand difference, technical capabilities difference, cultural
difference, cognitive difference, value pursuit difference, informa-
tion asymmetry, lack of trust, poor communication, unbalanced
input of resources, unreasonable benefits distribution, resource
dependency, and unreasonable contribution evaluation As
independent individuals, alliance members harbor their own
beliefs, interests, and demands, laying the groundwork for
potential conflicts. Jakobs (2023) suggests that promptly reflecting
the needs, perspectives, and interests of each participating entity
is essential, as these factors play a critical role in the successful
development of standards. Moreover, scholars have affirmed that
information asymmetry, unreasonable benefits distribution
mechanisms, and unbalanced input of resources are critical
factors inducing conflicts. These issues should be a focal point for
alliance managers.

From the view of the external environment of the alliance,
there are 3 influencing factors: political risks, impact of financial
factors, and policy changes. As illustrated above, the standardiza-
tion allice for the B&R Initiative is a typical multinational alliance
influenced by the government’s guiding policy and industrial
policy. As highlighted in (Jakobs, 2014; Jakobs, 2017), external
influences such as changes in policies and technological progress
have a substantial impact on the formulation of standards.

Changes in exchange rates and financial conditions also affect the
stability of cooperation (Park et al., 2014).

Adjacency matrix and reachability matrix. Table 3 shows the
interconnected relationships among 16 key influencing factors,
which determined by expert evaluation. Specifically, alliance
conflict is numbered S*. 16 identified influencing factors are
numbered from S1 to S16. The factors directly influenced by the 16
influencing factors are also listed. For example, demand differ-
ence (S2) imposes a direct influence on alliance conflicts (S*) and
target difference (S1).

Table 4 shows the adjacency matrix A of 16 × 16, which
indicates the direct binary relationship between 16 key influen-
cing factors. Moreover, the adjacency matrix is a numerical
representation of Table 3. By running the program in
MATLB2018a, we obtain the reachability matrix M (Table 5),
which represents the direct or indirect interaction relationships
between influencing factors.

Hierarchical division results. Following the ISM method flow,
the reachable set, antecedent set, and their intersection for
reachability matrix M are obtained (Table 6). Finally, the hier-
archical decomposition of 16 influencing factors has four levels
(Table 7).

Analysis of the ISM. To intuitively have a clear interconnected
relationship between 16 influencing factors, a directed graph is
drawn (Fig. 2). As shown in Fig. 2, the diagram of influencing
factors involves a four-level hierarchical model.

First, target differences (S1), unbalanced input of resources
(S10), and unreasonable distribution of benefits (S11) are
recognized as key facilitators at the top level (L1), exerting a
direct impact on inducing alliance conflict. The motivation for
joining a standardization alliance includes realizing the synergistic
and complementary effects of resource integration (Delcamp and

Table 1 Literature and the causes of conflicts.

Research Causes of conflicts

(Salleh and Adulpakdee, 2012) Specialization, Common resources, Goal differences, Interdependence, Authority relationships, Status differences,
Jurisdictional ambiguities, Roles and expectations, Skills and abilities, Personality conflicts, Diversity, Communication

(Elmuti and Kathawala, 2001) Clash of culture, Incompatible personal chemistry, Lack of trust, Lack of clear goals and objectives, Lack of coordination
between management teams, Differences in operating procedures and attitudes among partners, shirking, pursuing
self-interest, appropriating the partners resource, distorting information

(Chen, 2004) Goal differences, Information differences, Cognitive differences, Poor communication, Culture differences, Resource
dependency

(Omisore and Abiodun, 2014) Specialization, Common resources, Goal differences, Interdependence, Authority relationships, Jurisdictional
ambiguities

(Qing Zhou et al., 2014) Cognitive differences, Goal differences, Information asymmetric, Demand differences, Culture differences, Distrust,
Unbalanced resource, Unreasonable benefit allocation

(Yan Yang and Gao, 2012) Goal differences, Information asymmetric, Knowledge difference, Expectation differences, Unbalanced resource
(James et al., 1995) Values, Goals, Values, Communications, Behaviors, Status differences, Past failures to reach agreement, Power

imbalance, Dislike, Distrust of others
(Zheng and Du, 2005) Goal differences, Information asymmetric, Unreasonable alliance performance evaluation mechanism
(Tidström, 2009) Competition for scarce resources, Desire for autonomy, Goal divergence, Perceptual incongruities
(Qi Wang et al., 2004) Goal differences, Values differences, Status differences, Stress, Distrust, Misunderstanding, Power imbalance,

Resource scarcity, Confronting interests, Incomplete compensation system, Power struggle
(Amason, 1996) Cognitive diversity
(Blatt, 2009b) Trust, identification, and mutual obligation, familiarity
(Korsgaard et al., 2008) Interweaving individual differences, states, behaviors, and sense making; interpersonal contexts, interactions, and

sense making; and team-level contexts, interactions, and collective sense making
(De Dreu, 2016) Distribution of resources, judgments and interpretation of facts, political preferences, values, or interpersonal style
(Qing Zhou et al., 2013) Unreasonable resource allocation, Unclear goal, Unclear task, Unreasonable distribution of benefits, Cognitive

differences, Distrust, interpersonal conflicts, quarrel, Stress

The result of this table is related to Step 1 “Identification of the influencing factors” in the ISM model, which results from the literature.
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Leiponen, 2014). Due to varying interests held by alliance
members, thus what they want to achieve is differ, directly leading
to conflicts within the standardization alliance. The unbalanced
input of resources, not only in funds or technologies, will lead to
the dissatisfaction of the strong individual who has invested more
resources. Moreover, the strong party may manipulate the

operation and management of the alliance according to its wishes.
The distribution of benefits is the most critical and contradictory
issue of standardization alliances (Soekijad and Andriessen, 2003).
Dealtry et al. (2005) argue that the unreasonable distribution of
benefits directly affects the cooperation positivity of each
participant, which ultimately leads to the failure of the alliance.

Table 2 Category of influencing factors.

Category Influence factors Brief description

Internal level of alliance Target difference Target difference refers to different alliance members have different stakes and thus
differ in what they want to achieve.

Demand difference There are differences in the development goals, backgrounds, cognition, and needs of
alliance members.

Technical capabilities difference The differences in technical capabilities not only reflect in the quantity and quality of
technical resources but reflect in how enterprises combine and coordinate technical
resources.

Cultural difference Cultural difference span both company and country levels, manifesting in language,
decision-making approaches, and values, significantly impacting the operation of
standardization alliances.

Cognitive difference Alliance members differ in the process of acquiring knowledge or processing
information.

Value pursuit difference There are differences in the basic beliefs and goals of alliance members in the pursuit
of business success.

Information asymmetry Information asymmetry makes it difficult for enterprises to accurately assess the
resources, capabilities, and interests of alliance partners, which increases the
probability of opportunistic behaviors.

Lack of trust The trust relationship between individuals plays a decisive role in the establishment of
long-term stability in the alliance. Lack of trust can induce dissatisfaction among
members, low work efficiency, etc.

Poor communication Lack of communication among alliance members may lead to information asymmetry,
leading to decision-making mistakes, and induce a crisis of trust.

Unbalanced resources input The unbalanced input of resources, including equipment, intellectual property,
technical standards, or talents may lead to internal tension and dissatisfaction among
alliance members, potentially impeding the overall achievement of the alliance’s goals.

Unreasonable benefits
distribution

The alliance is built based on common interests. If the distribution of benefits is
unreasonable, the collapse or disintegration of the alliance is likely to occur.

Resource dependency Enterprises that are highly dependent on their partners’ resources, will be in a weak
position in the alliance. Resource dependence may lead to unbalanced input resources
and cause dissatisfaction.

Unreasonable contribution
evaluation

The contribution evaluation and compensation mechanism of the alliance plays a
decisive role in the fairness and rationality of the distribution of benefits.

External environment of
alliance

Political risks Political risks refer to the risk of losses caused by conflicts between races, religions,
interest groups, and countries, as well as changes in power.

Impact of financial factors Financial factors, like economic downturns, natural disasters, and currency
fluctuations, may trigger changes in the enterprises’ own demands and strategic
objectives, impacting their capacity and commitment to participate in the alliance.

Policy changes The policy is a guideline for the development of enterprises. Policy changes have a
direct impact on a firm’s demand and the goal of the alliance.

The result of this table is related to Step 1 “Identification of the influencing factors” in ISM model, which is conducted by literature review and expert evaluation.

Table 3 Interconnect relationship between 16 identified influencing factors.

Influencing factors Directly influenced factors Influencing factors Directly influenced factors

Alliance conflict S* / / /
Target difference S1 S* Poor communication S9 S* S7 S8 S13
Demand difference S2 S* S1 Unbalanced resources input S10 S*
Technical capabilities difference S3 S* S12 Unreasonable benefits distribution S11 S*
Cultural difference S4 S*S5 S6S9 Resource dependency S12 S* S10
Cognitive difference S5 S* S1 S2 S7S9 Unreasonable contribution evaluation S13 S* S11
Value pursuit difference S6 S* S1 S2 Political risks S14 S* S1S2 S16
Information asymmetry S7 S* S5S9 S13 Impact of financial factors S15 S* S1S2 S16
Lack of trust S8 S* S9 S13 Policy changes S16 S* S1 S2

The result of this table is related to Step 2 “Construct the adjacency matrix A” in the ISM model, which is conducted by expert evaluation.
Asterisks indicate marking of alliance conflicts.
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Second, factors such as demand difference, technical capabil-
ities difference, cognitive difference, value pursuit difference,
information asymmetry, lack of trust, poor communication,
resource dependency, and unreasonable contribution evaluation
are positioned at the intermediate level (L2 and L3). This
positioning indicates these factors require special attention due to
not only their high driving power but also their strong
dependence power. In L2, the influencing factors are demand
difference (S2), resource dependency (S12), and unreasonable
contribution evaluation (S13). In L3, the influencing factors are
policy changes (S16), value pursuit differences (S6), technical
capability differences (S3), cognitive differences (S5), information
asymmetry (S7), poor communication (S9), and lack of trust (S8).
Although there is a common goal for individuals when they
decide to join a standardization alliance, the difference in the
demands of individual members exists universally (Tidström,
2009). With the operation of the standardization alliance, the
demands of individuals may change. Like a chain reaction, the
expectations, and understandings of standardization alliance
goals will change accordingly. When an individual’s goal becomes
challenging to attain, conflicts are inevitable. Furthermore,
demand differences (S2) at L2 are also affected by policy changes

(S16) at L3, such as changes in government laws, financial policy,
and industry policy, which impose a direct effect on the
development of individual firms (Blind and Mangelsdorf, 2016).
Similarly, it is easily understood that different value pursuits (S6)
at L3 are the direct reason for demand differences (S2) at L2.
Resource dependency (S12) at L2 results in the unbalanced input
of resources (S10) at L1. Technical capability differences (S3) at L3
will contribute to resource dependency (S12) at L2, particularly in
terms of technical resources. Significantly, technical capabilities
difference is one of the most representative features of the
standardization alliance for the B&R Initiative.

The unreasonable contribution evaluation (S13) L2 is the direct
cause of the unreasonable distribution of benefits (S11) at L1. If
the parties do not reach a consensus on the method of benefit
distribution, alliance individuals may become self-centered and
have difficulty listening or accepting the opinions of others, thus
intensifying the contradiction between the two parties, and
widening their cognitive difference. We also find that cognitive
differences (S5), information asymmetry (S7), and lack of trust
(S8) at L3 are reasons for unreasonable contribution evaluation
(S13) at L2. Cognitive differences between individuals in the
standardization alliance for the B&R Initiative exist universally,

Table 4 Adjacency matrix.

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16
S1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S3 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
S4 0 0 0 0 1 1 0 0 1 0 0 0 0 0 0 0
S5 1 1 0 0 0 0 1 0 1 0 0 0 0 0 0 0
S6 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S7 0 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0
S8 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0
S9 0 0 0 0 0 0 1 1 0 0 0 0 1 0 0 0
S10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S12 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
S13 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
S14 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
S15 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
S16 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

This is the result of adjacency matrix A, which is the numerical representation of Table 4.

Table 5 Reachability matrix.

S1 S10 S11 S2 S12 S13 S5 S7 S8 S9 S3 S16 S6 S14 S15 S4
S1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S10 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S11 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
S2 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
S12 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0
S13 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0
S5 1 0 1 1 0 1 1 1 1 1 0 0 0 0 0 0
S7 1 0 1 1 0 1 1 1 1 1 0 0 0 0 0 0
S8 1 0 1 1 0 1 1 1 1 1 0 0 0 0 0 0
S9 1 0 1 1 0 1 1 1 1 1 0 0 0 0 0 0
S3 0 1 0 0 1 0 0 0 0 0 1 0 0 0 0 0
S16 1 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0
S6 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0
S14 1 0 0 1 0 0 0 0 0 0 0 1 0 1 0 0
S15 1 0 0 1 0 0 0 0 0 0 0 1 0 0 1 0
S4 1 0 1 1 0 1 1 1 1 1 0 0 1 0 0 1

The result of this table corresponds to Step 3 “Calculate the reachability matrix M” in the ISM model.
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which leads to differences and disputes between the two parties in
terms of value judgments, goals, beliefs, etc. This view is
consistent with (Kaiser and Bostrom, 1982), who pointed out
that occupational and cognitive differences between the members
of software project teams might increase the potential for
conflicts.

Significantly, there exists a mutual influence between informa-
tion asymmetry (S7), poor communication (S9), and lack of trust

(S8), which highlights the importance of information commu-
nication and trust in conflict management. A high level of trust
can reduce opportunistic behavior, increase commitment and
contribution, enhance emotional identity, and strengthen coop-
eration among members (Zahoor et al. 2021). Good commu-
nication is the foundation of mutual trust. Misunderstanding or
even distrust of information caused by poor communication is an
important source of conflicts. Moreover, poor communication
leads to low efficiency of information transmission and informa-
tion asymmetry among members (Shin et al. 2012). If handled
improperly, this may come into a vicious cycle.

Third, political risks (S14), impact of financial factors (S15), and
cultural differences (S4) are identified as foundational drivers at
the bottom level (L4). They have significant influencing power to
affect the factor of the top level and intermediate level, needing
the maximum attention and focus. Changes in relevant policy
(S16) in L3 will occur as a direct result of political risks (S14) at L4,
as well as the impact of financial factors (S15). For international
alliances, particularly standardization alliances for the B&R
Initiative, political risks should be considered. In reality,
geopolitical relations and political instability created severe
challenges to China’s enterprise’s cooperation with the B&R
countries (Zhao et al. 2021). The impact of financial factors such
as unexpected fluctuations in exchange rates, may induce related
policy changes (Zhen, 2017). Cultural differences objectively exist
in international trade. Specifically, language habits and belief
differences are important expressions of cultural differences.
Individuals in standardization alliance for the B&R Initiative
must readjust to cultural differences and change their accustomed
lifestyles and thinking principles (Mukhtar et al. 2022). Cultural
difference (S4) at L4 has a direct influence on an individual’s value
pursuit difference (S6), cognitive difference (S5), and information
asymmetry (S7) at L3.

Discussion and conclusions
This paper offers a fresh perspective on the influencing factors of
conflicts within standardization alliances for the B&R Initiative.
The contributions to existing research unfold in two critical
dimensions: (1) Previous studies have primarily focused on
exploring the factors influencing conflicts in organizational,
industrial technology innovation strategic alliances or R&D alli-
ances. Research specifically addressing the factors influencing
conflicts in standardization alliances for the B&R Initiative is
noticeably lacking. Different from R&D alliances or other stan-
dardization alliances, standardization alliances for the B&R

Table 6 Table of reachable set, antecedent set, and their
intersection.

Si PðSiÞ QðSiÞ PðSiÞ \ QðSiÞ
S1 1 1, 2, 4, 5, 6, 7, 8, 9, 14, 15,

16
1

S2 1, 2 1, 2, 4, 5, 6, 7, 8, 9, 14, 15,
16

2

S3 3, 10,12 3 3
S4 1, 2, 4, 5, 6, 7, 8, 9, 11,

13
4 4

S5 1, 2, 5, 7, 8, 9, 11, 13 4, 5, 7, 8, 9 5, 7, 8, 9
S6 1, 2, 6 4, 6 6
S7 1, 2, 5, 7, 8, 9, 11, 13 4, 5, 7, 8, 9 5, 7, 8, 9
S8 1, 2, 5, 7, 8, 9, 11, 13 4, 5, 7, 8, 9 5, 7, 8, 9
S9 1, 2, 5, 7, 8, 9, 11, 13 4, 5, 7, 8, 9 5, 7, 8, 9
S10 10 3, 10 10
S11 11 4, 5, 7, 8, 9, 11, 13 11
S12 10, 12 3, 12 12
S13 11, 13 4, 5, 7, 8, 9, 13 13
S14 1, 2, 14, 16 14 14
S15 1, 2, 15, 16 15 15
S16 1, 2, 16 14, 15, 16 16

The result of this table corresponds to Step 4 “Hierarchical division for reachability matrix M”.

Table 7 Hierarchical decomposition of factors.

Hierarchy Influencing factors

L1 S1, S10, S11
L2 S2, S12, S13
L3 S3, S5, S6, S7, S8, S9, S16
L4 S4, S14, S15

This is the final result of hierarchical division of influencing factors.

Fig. 2 Hierarchical topology diagram of influencing factors of standardization alliance conflicts for the B&R Initiative.
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Initiative possess distinct characteristics of the times, aiming to
promote standard alignment among B&R countries, while their
operation is heavily influenced by institutional and cultural dif-
ferences among participating nations. Additionally, some B&R
countries face issues such as political turmoil, weak economic
foundations, or social instability, increasing the possibility of
alliance conflicts, which are rare in R&D alliances or standardi-
zation alliances. Therefore, it is necessary to comprehensively
identify the factors influencing conflicts in standardization alli-
ances for the B&R Initiative to help enhance the effectiveness of
alliance conflict management. In this study, we compile an initial
list of influencing factors through a comprehensive literature
review. The key influencing factors are further refined through
expert evaluation. (2) Current research on factors influencing
conflict ignores the interdependence between different influen-
cing factors, thereby posing challenges for managers when dis-
cerning the mutual influences among various factors within
collaborative governance. To address this gap, we innovatively
introduce the ISM to reveal the interdependent relationships
among factors that influence conflicts in standardization alliances
for the B&R Initiative, which also provides insights for analyzing
conflicts in R&D alliances or standardization alliances.

The main results were summarized into four aspects. First, 16
factors affecting conflicts in standardization alliance for B&R
Initiative have been identified. Second, target differences, unba-
lanced resource allocation, and unfair distribution of benefits are
recognized as key facilitators at the top level. These 3 factors play
the least influential role as compared to the other 13 influencing
factors. Third, factors such as demand difference, technical cap-
abilities difference, cognitive difference, value pursuit difference,
information asymmetry, lack of trust, poor communication,
resource dependency, and unreasonable contribution evaluation
are positioned at the intermediate level. This positioning indicates
these factors not only have high driving power but also have
strong dependence power. Finally, political risks, impact of
financial factors, and policy changes are identified as foundational
drivers at the bottom level.

The study’s findings have major implications for enterprises,
governments, and managers of standardization alliances. Speci-
fically, (1) Enterprises intending to join a standardization alliance
should identify potential conflict-influencing factors and develop
a response plan, facilitating effective conflict resolution. (2) The
results reveal the different positions of factors affecting standar-
dization alliance conflicts for the B&R Initiative. Thus, in the
process of conflict management, the managers of the alliance
should consider the stage of occurrence of the influencing factors
and their priorities. For example, the issue of unreasonable dis-
tribution of benefits, positioned at the top level, must be
addressed as a priority in conflict management (3) As an inter-
national strategic alliance, a standardization alliance for the B&R
Initiative is affected by institutional and cultural differences
between countries, and the relevant government departments
need promptly coordinate when dealing with conflicts.

Overall, this study provides a new perspective for analyzing the
factors affecting conflicts in standardization alliances for the B&R
Initiative. Notably, some limitations also exist. First, the paper has
concentrated solely on the adverse effects of each factor, over-
looking their potential positive contributions. For example, dif-
ferences in goals among alliance members may impact
technological synergy and potentially slow the alliance’s techno-
logical research and development progress, leading to negative
effects on alliance innovation performance (Duarte and Davies,
2003). Throughout this process, alliance members can also gain
insights and learn from each other’s perspectives on issues, fos-
tering creativity and debate (Mele, 2011) and consequently
positively influencing innovation performance. Therefore, future

research could consider the positive effects of these factors. Sec-
ond, our interviewees are all from China, which represents a
limitation in this paper. Due to varying economic foundations,
technical conditions, cultural backgrounds, and roles between
China and the B&R countries, differences in understanding the
factors influencing conflicts may arise. For example, B&R coun-
tries may perceive lack of effective communication among par-
ticipants as the fundamental cause of conflicts, which is different
from the findings of this article. The Qasim Coal Fired Power
Plant is a case where the relevant certification process faced set-
backs due to ineffective communication. Thus, conducting in-
depth interviews or surveys with the stakeholders from B&R
countries needs endeavor in our future work. Third, this article
predominantly relies on the literature pertaining to alliance and
organizational cooperation conflicts, with less emphasis on fac-
tors specific to standardization alliances. We will enhance this
aspect in our future research.

Data availability
The datasets generated during and/or analysed during the current
study are available in the Mendeley repository (https://data.
mendeley.com/datasets/yf7s47rcth/1).
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