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Abstract. International joint ventures (IJVs) have become a significant mode of exploiting high-speed railway (HSR) over-
seas market for contractors. This study is devoted to identify the determinants for the coopetition strategies of IJVs in the 
HSR projects, as well as the interactive paths. On the base of a thorough literature review and the pilot study with five in-
dustry experts, 22 determinants were identified and packaged into six groups covering the three levels (including macro, 
firm, and project levels). Meanwhile, the interactive paths amongst the six groups were proposed. A questionnaire survey 
was performed with 210 practitioners experienced in IJVs in HSR projects to assess the significance of the factors, and 113 
valid questionnaires were received. Based on the collected data, six groups of 22 determinants and nine interactive paths 
were verified by applying partial least-squares structural equation modeling technology. Specifically, these significant paths 
could be classified into two categories, namely the coopetition-capability oriented paths, and the coopetition-relationship 
oriented paths. The findings of this paper are conductive to expand the knowledge on coopetition and provide a useful 
reference for the members of IJVs in HSR projects to accomplish coopetition strategies from pre-project phase, the imple-
mentation phase, to post-project phase.
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Introduction

High-speed railway (HSR) is a fast, convenient, and green 
transportation, so more and more countries have been 
making HSR plans (Chou et  al., 2012; Niu et  al., 2019). 
As of February 2020, the total length of HSR worldwide 
is 52484 km in operation, 11960 km under construction, 
11383 km of an approved plan, and 28586 km of long-
term planning (Union Internationale des Chemins de fer 
[UIC], 2020). Figure 1 shows the mileage of HSR under 
construction, planned construction, and long-term plan-
ning in major areas, including Africa, Asia Pacific, Europe, 
Middle-east, North America, and Latin America (UIC, 
2020).

However, facing the increasing HSR demand in the 
international market, the HSR contractors should choose 
the appropriate mode to exploit the overseas market. Ac-
cording to the previous international HSR projects, the 

mode of international joint ventures (IJVs) has being 
widely used, such as in the Jakarta-Bandung HSR project 
and the Ankara-Istanbul HSR II project (Hong & Chan, 
2014; Zhang et  al., 2019, 2020b). This paper defines the 
IJVs as the marriage between at least two firms from the 
HSR industry joining forces together in pursuit of HSR 
projects, and the mode of IJVs includes two systems, 
namely the contractual IJVs system and the equity IJVs 
system (Girmscheid & Brockmann, 2010). If the IJVs reg-
ulated by both the IJVs contract and the contract signed 
with the client, it is the contractual IJVs system. While 
the equity IJVs system is a new organization relatively in-
dependent of its parent firms (Tetteh & Chan, 2019). The 
above two IJVs systems in HSR projects have two com-
mon features. One feature is that the IJVs are cross-border 
due to the members from different countries (Girmscheid 
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& Brockmann, 2010). The other feature is that the IJVs 
are associated with cross-industry issues, because based 
on the UIC report, the HSR system is divided into five 
subsystems: infrastructure, track, energy, control-com-
mand and signaling, and rolling stock, which shows that 
the HSR industry system is integrated and complex (UIC, 
2018; Ivaldi & Pouyet, 2018; Zhou et al., 2019). It requires 
that the members should have diversified industry back-
grounds. The features make the HSR IJVs differ from the 
IJVs for other kinds of projects (Zhang et al., 2020b; Niu 
et al., 2019). 

The cross-border and cross-industry features of IJVs 
fortify the complexity of the relationship among the 
members, including competition and cooperation. Some 
studies have concentrated on the cooperation among the 
members of IJVs, such as risk-sharing and management 
(Zhao et  al., 2013; Hwang et  al., 2013, 2016), and per-
formance evaluation (Ozorhon et al., 2008a, 2008b, 2011; 
Tetteh et  al., 2019), etc. At the same time, there is also 
competition among the members of IJVs, such as the 
distribution of benefits (McIntosh & McCabe, 2003), the 
transfer of technology (Zhang et al., 2010), and the resolu-
tion of conflicts (Maemura et al., 2018). However, Bilot-
kach and Hüschelrath (2019) insisted that the competition 
and cooperation among the members of IJVs denotes the 
relationship simultaneously, which echoes the concept 
of coopetition proposed by Brandenburger and Nalebuff 
(1996).

How can the members of IJVs thrive when engaging 
in coopetition activities? Coopetition Strategy, one of the 
revolutionary mindsets, will help achieve mutual win-win 
situations (Brandenburger & Nalebuff, 1996). For example, 
Hannah and Eisenhardt (2018) identified three distinct 
coopetition strategies through a case study of five firms in 
the U.S. residential solar industry, which help them sur-
vive in nascent ecosystems through time effectively.

However, many factors determine whether the coope-
tition strategy can be effectively implemented, thus it is 
necessary to identify these determinants. For instance, 

Chin et al. (2008) identified and prioritized the determi-
nants of coopetition strategy in Hong Kong’s manufactur-
ing industry, providing valuable information for the real-
ization of resource integration among competitors. There 
are also studies trying to investigate the factors for coope-
tition strategies from other perspectives, such as between 
departments within small businesses (Thomason et  al., 
2013), and between manufacturers and suppliers (Tid-
ström & Rajala, 2016). Nevertheless, these studies failed 
to: (1) focus on cooperation and competition simultane-
ously among members of IJVs in HSR projects; (2) analyze 
the determinants for coopetition strategies on the across-
level (macro, firm, and project level); (3) reveal the in-
teractive paths of determinants for coopetition strategies.

To bridge the knowledge gap, this paper intends to in-
vestigate the determinants for the coopetition strategies of 
IJVs in HSR projects. Specifically, the research questions 
are: (i) what factors determine the coopetition strategies 
of IJVs in HSR projects at the macro, firm, and project 
level; and (ii) what is the relationship among these factor 
groups. The results of this study would contribute to the 
coopetition theory in the field of HSR projects by provid-
ing a framework of determinants for coopetition strategies 
involving macro, firm, and project levels. Also, this paper 
would provide the members of IJVs with guidance to un-
derstand the nature of the determinants for coopetition 
strategies so that they can investigate their current situa-
tions for optimizing the coopetition strategies.

1. Literature review

1.1. What’s coopetition?

Coopetition is a combination of competition and coopera-
tion among firms proposed by Brandenburger and Nale-
buff (1996) for the first time. According to Brandenburger 
and Nalebuff (1996), there was no pure competition or 
cooperation between firms, and it is necessary to consider 
the two aspects as a syncretized thing. On this basis, the 

Figure 1. HSR Mileages in major areas (unit: kilometers)
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topic of coopetition has attracted more and more attention, 
and formed two perspectives. For one perspective, some 
scholars tended to regard the coopetition as an integration 
of competition and cooperation (Gnyawali & Madhavan, 
2001). For example, Afuah (2000) proposed an integrative 
coopetition analysis framework that includes customers, 
suppliers, competitors, and complementors. Furthermore, 
Gnyawali and Madhavan (2001) attributed the integration 
of competition and cooperation to the mutual influence 
and the dependence of resources among firms in the social 
network. For the other perspective, some researches on 
coopetition considered the competition and cooperation 
between firms as isolated or even mutually opposite par-
ties, as well as conducted a dichotomy study (Bengtsson & 
Kock, 2000). For instance, when creating the demand in a 
market, the manifestation of business is often cooperation, 
while when distributing the profit, the manifestation is of-
ten competition (Bengtsson & Raza-Ullah, 2016). Similar-
ly, J. M. Crick and D. Crick (2020) proposed the Yin and 
Yang concept from the Chinese philosophy to explain the 
coopetition as a paradoxical relationship of cooperation 
and competition, and it would be harmful to the firms 
without effective management. Moreover, Crick (2019) 
discussed that “too little” or “too much” coopetition was 
bad for firms, and that only optimal coopetition can gen-
erate benefits for the firms, including improvement of per-
formance (Dorn et al., 2016), enhancement of innovation 
capability (Park et al., 2014), and knowledge sharing (Levy 
et al., 2003). Therefore, when engaging in coopetition, it is 
necessary to balance the relationship of competition and 
cooperation between firms by implementing coopetition 
strategies (Zhang et al., 2020a).

Coopetition strategies are influenced by a variety of 
factors for different industries and regions. Chin et  al. 
(2008) identified and prioritized determinants for coope-
tition strategies in the Hong Kong manufacturing indus-
try. Thomason et  al. (2013) proposed the determinants 
of successful coopetition strategies applications in small 
businesses, including individuals, firms, dyadic, and tri-
adic relationship levels. Also, Mariani (2007) illustrated 
the role played by the external environment in triggering 
coopetition strategies.

Coopetition strategy is a multidimensional and mul-
tifaceted concept (Chin et  al., 2008), in its application 
should pay attention to the coopetition relationship 
(Dyer et  al., 2018; Luo, 2004), but also pay attention to 
the coopetition capability (Luo, 2005; Quintana-García & 
Benavides-Velasco, 2004). Indeed, previous research has 
always been paid attention to the coopetition relationship 
or coopetition capability independently, failing to bring 
the coopetition relationship and capability together. Sev-
eral studies proposed the concept of the coopetition rela-
tionship, while they assumed that the firms create value in 
alliances when they establish of coopetition relationship 
(Wilhelm, 2011; Luo, 2007). Moreover, the coopetition 
capability was considered a kind of capability obtained 
in the process of competition and cooperation among 

firms (Cozzolino & Rothaerme, 2018). Due to the inter-
play between coopetition relationship and capability has 
remained under-researched, it is necessary to highlight the 
association between the two.

1.2. Coopetition in IJVs for HSR projects

HSR projects have attracted great attention from research-
ers. To date, much of the literature on HSR competition 
has involved the industry level (Niu et al., 2020), the firm 
level (Zhang et  al., 2019, 2020b), and the project level 
(Zhou et al., 2019; Niu et al., 2019). In addition, Niu et al. 
(2021) explored the interactive paths covering three lev-
els (project, firm, and industry levels) of the international 
competitive advantages for HSR contractors. Apparently, 
competition on the HSR project includes cross-industry 
subjects like planning and design, civil construction, 
equipment manufacturing, communication control, op-
eration, and finance (Niu et al., 2019). For giving full play 
to the advantages of the industrial chain, HSR contractors 
are willing to cooperate with other types of firms within 
the HSR industry and to form the IJVs (Ivaldi & Pouyet, 
2018; Zhou et al., 2019).

Nevertheless, the existing research on IJVs has not 
considered competition or cooperation among members 
as a unified whole. A relatively large amount of research 
has focused on competition among members of the IJVs 
related to the distribution of benefits (McIntosh & Mc-
Cabe, 2003; Antolín-López et al., 2016), dispute resolution 
mechanisms (Maemura et al., 2018; Chan & Suen, 2005), 
technology transfer (Ganesan & Kelseey, 2006; Zhang 
et al., 2010), etc. For example, Antolín-López et al. (2016) 
performed an in-depth study comparing the contributions 
of different stakeholders by establishing a system of indi-
cators. A more recent study by Tetteh et al. (2020) explicit-
ly confirmed that the conflicts as one of the top 10 barrier 
factors jeopardized IJVs success. And the function of IJVs 
as tools for the transfer of technology and knowledge has 
been highlighted by Ganesan and Kelsey (2006). 

While focusing on the cooperation among the mem-
bers of IJVs, some research concentrated on risk-sharing 
and management (Zhao et al., 2013; Hwang et al., 2016; 
Tetteh et al., 2020). For example, Tetteh et al. (2020) iden-
tified six groups of 53 risk factors and proposed a concep-
tual framework for managing risks in IJVs operation. Ad-
ditionally, some research concentrated on the cooperation 
performance of IJVs (Ozorhon et al., 2008a, 2008b, 2011; 
Tetteh et al., 2019). According to Ozorhon et al. (2008a), 
there were several factors influencing the performance of 
international construction joint ventures. However, there 
is an absence of research focusing on both competition 
and cooperation among members of the IJVs at the same 
time.

In the current studies related to the combination of 
coopetition and IJVs, one of the critical topics is the de-
terminants exploration. Chan et  al. (2004) and Cheng 
et  al. (2000) identified and established determinants for 
partnering projects, which are valuable for formulating 
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effective coopetition strategies. Furthermore, the relation-
ship among determinants needs to be further explored 
to help members of IJVs better understand the nature of 
determinants. For example, Cheng et al. (2000) explored 
the underlying interrelationship among determinants for 
construction projects to help managers achieve project 
success. However, there is a lack of research on the interre-
lationship among determinants for coopetition strategies, 
due to the constraints of a variety of statistical techniques 
(Li et al., 2005; Toor & Ogunlana, 2008), which entails dif-
ficulties for managers to accomplish coopetition.

In view of the importance of coopetition, this study 
aims to identify determinants for coopetition strategies 
of IJVs in HSR projects. According to the above relative 
literature, there are more than 100 studies, of which 11 
are the most relevant. Finally, a total of 22 determinants 
from the three levels (including macro, firm, and project) 
were identified and encoded from F01 to F22, which were 
divided into six groups (see Table 1).

After the classification of the 22 determinants, the po-
tential relationship among the six groups was also identi-
fied from the related literature. In this path model, there 
are two kinds of paths. The one is the coopetition-rela-
tionship oriented paths, which end with the group of “re-
lationship development (D)”, indicating that these groups 
ultimately influence the coopetition strategies by pro-
moting the development of good relationship among the 
members of IJVs in HSR projects. This view is consistent 
with balancing the interrelationships between competition 
and cooperation that can bring sustained mutual benefits 
(Dyer et al., 2018; Luo, 2004). The other is coopetition-
capability oriented paths, showing that these paths even-
tually influence the coopetition strategies by strengthen-
ing “firm capability (B)”, which accounting for the view 
that coopetition capability is a distinctive organizational 
capability of interacting and sharing resources/skills with 
other firms for creating sustainable competitive advantage 
(Luo, 2005; Zhang et al., 2020a). Based on the two kinds 

Table 1. Determinants for the coopetition strategies of IJVs in the HSR projects

Groups Factors Level 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
A: macro 
factors

F1: inter-state relations of IJVs 
members

Macro                           √ √

F2: domestic support for 
HSR contractors to enter the 
international market

Macro
                          √ √

F3: industry international 
reputation

Macro     √                        

B: firm 
capability

F4: financial capability Firm     √     √ √   √       √   √
F5: technical level Firm     √     √ √   √   √   √   √
F6: corporate reputation Firm     √               √   √    

C: management 
leadership

F7: support from senior managers Firm √     √ √ √       √   √      
F8: allocation of enterprise 
resources

Firm √ √   √ √ √ √     √         √

F9: inter-leadership relationship of 
IJVs members

Firm   √         √                

D: relationship 
development

F10: inter-organizational trust Firm   √   √ √ √ √ √ √ √ √ √      
F11: target conformance level Firm       √         √ √          
F12: cultural fit Firm √   √     √ √ √ √     √   √  
F13: previous cooperation 
experience

Firm         √   √ √ √         √  

F14: communication Firm √     √ √ √ √ √ √ √   √      
F15: long-term agreement Firm √     √   √       √          

E: organization 
structure

F16: employee participation Firm √         √                  
F17: setting up a professional 
working department

Firm         √ √                  

F18: organizational inspiration Firm √ √                          
F: project 
management 
capability

F19: risk sharing mechanism Project √   √       √       √        
F20: conflict resolution capability Project √     √ √   √ √ √ √          
F21: contract integrity Project             √ √              
F22: learning climate Project         √                    

Note: 1– Chin et al. (2008); 2 – Thomason et al. (2013); 3 – Niu et al. (2019); 4 – Cheng et al. (2000); 5 – Cheng and Li (2001); 6 – Black 
et al. (2000); 7 – Mohamed et al. (2004); 8 – Ozorhon et al. (2007); 9 – Ozorhon et al. (2008a); 10 – Chan et al. (2004); 11 – Hwang 
et al. (2017); 12 – Zhang et al. (2010); 13 – Shen et al. (2006); 14 – Tse et al. (1997); 15 – Isa et al. (2014).
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of paths, the framework of the path model was proposed 
with literature supported in Figure 2. The method of pro-
posing the hypothetical path model is comparable to some 
previous studies, such as Eybpoosh et al. (2011), Orozco 
et  al. (2014), Liu et  al. (2016, 2017), Zhao et  al. (2018), 
Chang et al. (2018, 2019), and Niu et al. (2021).

2. Research methods

2.1. Questionnaire survey

A pilot survey of five experts with more than 15 years of 
experience in international HSR projects was performed 
to collect the experts’ opinions towards the determinants 
for coopetition strategies of IJVs. Meanwhile, this study 
used the pilot study to test and validate the appropriate-
ness and integrity of the determinants for coopetition 
strategies of IJVs in HSR projects. Through this process, 
all 22 determinants were considered important to the 
coopetition strategies of IJVs in HSR projects. What’s 
more, some explanations of the factors were added to as-
sure the accuracy of comprehension. For example, “F1, 
inter-state relations of IJVs members” refers to the rela-
tions among the home countries of IJVs members from 
different countries, including political relations, economic 
relations, diplomatic relations, cultural relations, military 
relations; “F3, Industry international reputation” refers to 
the approbation of domestic HSR related technical stand-
ards in the international market; “F6, corporate reputa-
tion” refers to the ability of corporate behavior to gain 
social recognition and thereby complete value creation; 
“F10, inter-organizational trust” refers to the relationship 
of mutual trust between members of the IJVs. “F22, learn-
ing climate” refers to a good atmosphere for employees 
from various contractors to learn from each other in the 
project department established by the joint venture.

After the pilot study, the structured questionnaire was 
distributed and collected that consists of two parts (see 
Appendix): (1) the information of the respondents (such 

as work experience, positions in a project or firm) and (2) 
respondents’ attitudes towards the importance of the 22 
determinants on a five-point Likert scale where 5 = very 
important, 4 = important, 3 = medium, 2 = small, and 1 = 
not important.

From December 2019 to February 2020, a total of 
210 questionnaires were distributed to the professionals 
via face-to-face interviews, email and an online chat tool. 
Among the 116 responses, three were ineffective because 
of the incomplete or inappropriate answers. The remaining 
113 valid responses represent a 23.2% response rate, which 
was sufficient for the data analysis compared with the pre-
vious studies with the norm response rate of 20–30% in 
the research field of construction project (Akintoye, 2000; 
Deng et al., 2018). Additionally, as Hair et al. (1998) sug-
gested that the valid questionnaires should be more than 
five times the variables (determinants), and in this study, 
the ratio exceeded 5:1. As indicated in Table 2, most of the 
respondents (67.26%) had over ten years’ work experience 
in the industry, and 53.98% of respondents have junior 
management or above positions (e. g. director or deputy 
director). Besides, all practitioners have the experience in 
international HSR projects, which further guaranteed the 
data quality.

Table 2. General information of the respondents

Respondents Categorization
Number 
of valid 

responses
Percentage

Position in 
the project 
or enterprise

Ordinary employee 20 17.70
Junior management 32 28.32
Middle management 35 30.97
Senior management 26 23.01

Work 
experience

≤5 years 11 9.73
6–10 years 26 23.01
11–15 years 30 26.55
16–20 years 33 29.20
>20 years 13 11.51

Working 
regional 
segment

Asia 54 47.79
Africa 44 38.94
Europe 10 8.85
America 5 4.42

Types of the 
enterprises

Design enterprise 20 17.70
Civil engineering 
enterprise 35 30.97

Manufacturing 
enterprise 27 23.89

Operation enterprise 18 15.93
Design and civil 
engineering 
enterprise

10 8.85

Other (consulting 
enterprise) 3 2.66

Figure 2. The hypothetical relationship among factor groups
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2.2. Structural equation modeling (SEM)

Structural equation modeling (SEM) is a multivariate sta-
tistical analysis method to test the relationship between 
constructs (Schreiber et al., 2006; Liu et al., 2016). SEM 
includes partial least-squares SEM (PLS-SEM) and covari-
ance-based SEM (CB-SEM) due to the different algorithms 
(Fornell & Bookstein, 1982). The sample size required for 
PLS-SEM is not very large, and the data distribution has 
no special requirements compared to CB-SEM (Sarstedt 
et al., 2011).

The coopetition strategies of IJVs in HSR projects are 
determined by the cross-level factors. So, the determinants 
are identified from different levels. However, the respon-
dents are not cross-level. All of them are practitioners in 
HSR IJVs, who have the direct perception of how cross-
level factors determine the coopetition strategies. There-
fore, the PLS-SEM is suitable for the data analysis in this 
study, and it is of a similar nature with the studies such as 
Orozco et al. (2014) and Zhai et al. (2020). Besides, ow-
ing to the advantages of PLS-SEM, it was applied to the 
path model analysis in this study using Smart PLS (version 
3.3.2). Firstly, confirmatory factor analysis (CFA) was per-
formed to verify the proposed measurement model which 
depicts the relationship between the 22 determinants and 
their corresponding groups. If the measurement model is 
reliable and well-fitted, the next step is to use the struc-
tural model for the path analysis to test the validity of the 
hypothetical relationship between the six groups.

In general, it is essential to evaluate the validity and 
reliability of the measurement model with the follow-
ing principles: the factor loadings should be at least 0.6 
(Hair et al., 1998); the composite reliability (CR) value of 
each variable should be at least 0.70 (Zuo et  al., 2018); 
the average variance extracted (AVE) value of each fac-
tor category should be at least 0.5 (Fornell & Bookstein, 
1982); and the Cronbach’s alpha coefficient should be at 
least 0.7 for internal consistency (Nunnally, 1978). In or-
der to adequate discriminant validity, the square root of 
the AVE of each group should exceed the inter-group cor-
relation (Davison & Hinkley, 1997; Doloi et al., 2011). For 
the structural model, the hypothetical paths are tested by 
the two-tailed test through the bootstrapping technique, 
where the critical t-values are 1.65 (significance level p = 
0.10), 1.96 (p = 0.05), and 2.58 (p = 0.01) (Ong & Musa, 
2012; Awang et al., 2015).

3. Results

3.1. Outer measurement model evaluation

Table 3 shows that the CFA factor loadings range from 
0.638 to 0.886 (≥0.450), the CR of the six groups range 
from 0.751 to 0.864 (≥0.700), and the AVE values range 
from 0.501 to 0.675 (≥0.500). Additionally, the square root 
of AVE is higher than the correlation between any two 

groups (Table 4), which provided evidence that the meas-
urement model is reliable and valid. Therefore, the model 
that clusters 22 determinants into four groups is reasonable.

3.2. Inner structural model evaluation

We tested the hypothesized causal relationship between 
the six groups through the structural model. As shown in 
Table 5, nine of the ten hypothesized relationships among 
the six groupings were significantly supported, while one 
was not. Clearly, P1, P2, P3, P4, P5, P6, P7, P8, P9 were 
significant at the p = 0.01 level, and P10 was significant 
at the p = 0.10, but P5 was not supported (Figure 3). The 
significance standards at these different levels were based 
on Ashraf (2004) and Zhao et al. (2018). 

Table 3. Results of confirmatory factor analysis

Factors Factors loading CR AVE alpha
F1 0.812

0.895 0.740 0.824F2 0.895
F3 0.872
F4 0.867

0.874 0.699 0.783F5 0.772
F6 0.866
F7 0.887

0.885 0.721 0.809F8 0.843
F9 0.816

F10 0.619

0.859 0.505 0.804

F11 0.707
F12 0.747
F13 0.658
F14 0.767
F15 0.754
F16 0.857

0.847 0.652 0.732F17 0.881
F18 0.666
F19 0.800

0.860 0.608 0.783
F20 0.666
F21 0.783
F22 0.857

Table 4. Discriminant validity of the six groups

Groups A B C D E F
A 0.860
B 0.593 0.836
C 0.327 0.274 0.849
D 0.597 0.730 0.426 0.711
E 0.518 0.667 0.143 0.642 0.807
F 0.491 0.619 0.325 0.552 0.508 0.780
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4. Discussions and recommendations

4.1. Discussions

4.1.1. Coopetition-relationship oriented paths
There are four cross-level paths (macro-level to the firm-
level, project-level to the firm-level): “Macro Factors” 
→ “Management Leadership”, “Macro Factors” → “Rela-
tionship Development”, “Macro Factors” → “Organiza-
tion Structure”, and “Project Management Capability” → 
“Relationship Development”. The first path indicated that 
in the face of macro-level support, managers may proac-
tively look for new opportunities to create situations that 
are conducive to successful coopetition strategies for IJVs 
(Sillars & Kangari, 2004). The second path uncovers that 
an important way for the members of IJVs to improve the 

relationship with each other. For example, good inter-state 
relations between the two countries can promote win-win 
cooperation between contractors from both countries. 
Likewise, as Tse et al. (1997) pointed out, a long and har-
monious diplomatic history between the two countries, 
which is a macro factor, could deepen the understanding 
between the contractors from the two countries and thus 
promote a good relationship. For the third path, in the 
face of macro-level support, managers may proactively 
look for new opportunities to create situations that are 
conducive to success for IJVs (Sillars & Kangari, 2004). 
The fourth path echoes the view of Cheng et  al. (2000) 
about the relation of project management capability and 
relationship development.

For the Coopetition-relationship oriented paths, be-
sides the four cross-level paths above, there are two paths 
within a firm-level: “Management Leadership” → “Rela-
tionship Development” and “Organization Structure” → 
“Relationship Development”. The first path proposed that 
partnerships were easier to build and sustain when senior 
managers had the intent to work on building partnerships 
as Cheng and Li (2002) demonstrated in their research. 
For the other path, establishing a good IJVs structure can 
strengthen the relationship of commitment, cooperation, 
communication, and trust among partners in the opera-
tion of IJVs (Ozorhon et al., 2010).

4.1.2. Coopetition-capability oriented paths
There are two cross-level paths (macro-level to the firm 
level, project level to the firm level): “Macro Factors” → 
“Firm Capability” and “Project Management Capabil-
ity” → “Firm Capability”. First, if the strategic direction 
of contractors to explore international markets is in line 
with national development strategies, some policies at the 
macro level, such as financial support from home govern-
ments, can effectively help the development of firms and 
the improvement of their strength (Zhao & Shen, 2008). 
In order to support the development of Chinese contrac-
tors in the overseas markets, the Ministry of Finance, the 
Export-Import Bank of China, and others have provided 
measures for strengthening financial security for Chinese 

Table 5. Path coefficients and significance

Path Coefficient Std. t-value Interpretation
P1 0.231*** 0.070 3.306 Supported
P2 0.327*** 0.085 3.830 Supported
P3 0.230*** 0.079 2.915 Supported
P4 0.518*** 0.073 7.112 Supported
P5 0.048 0.074 0.640 Not supported
P6 0.242*** 0.069 3.533 Supported
P7 0.393*** 0.101 3.883 Supported
P8 0.412*** 0.074 5.534 Supported
P9 0.291*** 0.083 3.510 Supported

P10 0.150* 0.082 1.820 Supported

Note: * Path is significant at the p = 0.10 level; *** Path is significant at the p = 0.01 level.

Figure 3. Paths model of determinants for coopetition 
strategies of IJVs in HSR projects

Notes: ***significance level = 1%; **significance level = 5%; *significance level = 10%
Indicated hypothesis path supported
Indicated hypothesis path not supported
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international contractors, such as the China Export and 
Import Bank provided export credit support for over-
seas projects undertaken by Chinese contractors (Zhao & 
Shen, 2008) so that such macro-policy support to enhance 
the capability of the firm. Second, the economic complex-
ity, political complexity and cultural differences faced by 
international HSR projects make them more difficult to 
manage than domestic projects because they involve more 
risks and are more difficult to predict (Chang et al., 2019), 
so improving project management capability is a neces-
sary way to ensure the success of coopetition strategies. 
The IJVs bring together the members of the IJVs in the 
form of the project department. Therefore, improving pro-
ject management capability can enhance the capability of 
the firm.

For the Coopetition-capability oriented paths, besides 
the two cross-level paths above, there is one path within 
a firm-level: “Organization Structure” → “Firm Capabil-
ity”. The organization structure was deemed important for 
enhancing the competitiveness of a construction organiza-
tion (Lu et al., 2008). Therefore, through the innovation of 
organization structure, we can improve the capability of 
contractors to ensure a competitive advantage.

4.2. Recommendations

According to these identified determinants and verified 
interactive paths, the members of the IJVs can find various 
ways to enhance their coopetition capability or improve 
the coopetition relationship among members and thus op-
timize their coopetition strategies (Figure 4). In the pre-
project phase, there are two recommendations based on 
the paths of “Macro Factors (A)” → “Firm Capability(B)”, 
“Macro Factors (A)” → “Relationship Development (D)”, 
and “Management Leadership (C)” → “Relationship Devel-
opment (D)”. Also, in the project implementation phase, 
the two recommendations were proposed based on the 
paths of “Project Management Capability (F)” → “Firm 

Capability (B)”, “Project Management Capability (F)” → 
“Relationship Development (D)”, “Organization Structure 
(E)” → “Relationship Development (D)”, and “Organiza-
tion Structure (E)” → “Firm Capability (B)”. What’s more, 
given the critical role of “long-term agreement (F15)” 
and “communication (F14)” in the group of “Relation-
ship Development (D)”, the members of IJVs in HSR pro-
jects could take two recommendations in the post-project 
phase. In order to refine the six recommendations in Fig-
ure 4, the specific and detailed measures for each recom-
mendation are presented at the macro, firm, and project 
levels for three different project phases (pre-project phase, 
project implementation phase, and post-project phases) 
(Figure 5).

In the pre-project phase, the recommendations for the 
members of IJVs are from the macro and firm level.
(1) From the macro level, because the government has 

high expectations for HSR, it is necessary to obtain 

Figure 4. Application of the path model

Figure 5. Measures at different project phases
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support from the national macro level for bidding for 
international HSR projects (Andrić et al., 2019). Many 
policy-funded financial institutions and mechanisms, 
such as the BRICS Development Bank, the Silk Road 
Fund, the Asia Infrastructure Investment Bank (AIIB), 
etc., have carried out related activities to promote mul-
ti-country cooperation (Sillars & Kangari, 2004; Zhao 
& Shen, 2008). It is time for the HSR contractors to 
obtain the support of these policy-funded financial 
institutions and mechanisms. For example, the “busi-
ness-to-business” approach adopted by the Jakarta-
Bandung HSR project means that the Indonesian gov-
ernment does not provide any government funding or 
official loan guarantee. Yet, to overcome the enormous 
challenge of financial pressure in this project, China 
Development Bank provided loans that accounted for 
75% of the total cost, with a 2% interest rate to this 
project, helping Chinese contractors win bids for this 
HSR project. Therefore, it is worth noting that the cru-
cial measure for IJVs in HSR projects is to obtain sup-
port from policy-funded financial institutions.

(2) Also, at the macro level, the members of IJVs should 
make full use of the memorandum of multilateral 
cooperation signed by national leaders, which is a 
sign of friendly diplomatic relations between the two 
countries, to promote the implementation of relevant 
international HSR projects. For instance, in order to 
promote the Chinese HSR “going abroad”, the govern-
ment has carried out plenty of diplomatic activities, 
such as the national leader’s visit and bilateral coopera-
tion, which has an important impact on the coopeti-
tion relationship of the members of IJVs and facili-
tate the implementation of the coopetition strategies. 
For example, in the pre-project phase of the Jakarta-
Bandung HSR project, the Chinese government and 
the Indonesian government signed a Memorandum 
of Understanding to prepare the policy support for 
the IJVs (Wang et  al., 2015). Additionally, the mul-
tilateral cooperation mode, such as the Group of 20, 
Asia-Pacific Economic Cooperation, the Shanghai Co-
operation Organization, the Forum on China-Africa 
Cooperation, and the World Economic Forum have 
laid a solid foundation for Chinese HSR contractors 
to explore international markets and promote the Belt 
and Road Initiative.

(3) At the firm level, the support from the management of 
firms can lay a solid foundation for winning the bid-
ding, such as organizing technical teams to conduct 
on-site research and project feasibility studies (Cheng 
et al., 2000; Tetteh et al., 2020). For example, for the 
sake of obtaining the Jakarta-Bandung HSR project, 
the members of IJVs have been tracking the project 
for many years, and have equipped the project with 
human and financial resources, such as in-depth mar-
ket investigation, preliminary feasibility study, and 
real-time market demand monitoring. In the end, the 
IJVs won the project, extraordinarily benefiting from 
the effective allocation of resources by the members of 

IJVs in HSR projects. On the contrary, due to the lack 
of comprehensive and in-depth research in the pre-
project phase, the members of the IJVs did not have 
enough understanding of the political and social situ-
ation in Mexico, which eventually led to the abeyance 
of the Mexico City-Queretaro HSR project.
During the HSR project implementation phase, it is 

essential to propose recommendations at the firm and 
project levels.
(1) From the project level, given that project management 

capability has a significant impact on the firm capabil-
ity and relationship development of the members of 
IJVs, it is important to pay attention to the improve-
ment of project management capability throughout 
the project implementation process. For instance, the 
members of IJVs should establish a comprehensive life 
cycle risk management mechanism for risk identifica-
tion, assessment, response, tracking, and control (Zhao 
et al., 2014). The political risk of the international HSR 
project is one of the key issues to pay attention to, from 
the selection of the target project, the project prepa-
ration stage, the project implementation stage to the 
risk-taking stage, should be formulated accordingly 
(Chang et  al., 2018). For example, the host country 
of the Jakarta-Bandung HSR project faced extreme 
religious problems. Personal freedom and security of 
five Chinese employees in the IJVs (PT. Kereta Cepat 
Indonesia-China, KCIC) were threatened due to po-
litical risks related to the Islamic extremist group. Po-
litical risk has always been an important dilemma for 
international HSR projects, so in the process of project 
implementation, practitioners should fully understand 
the local political, economic, cultural, and other condi-
tions, to minimize conflict and risk.

(2) Additionally, at the project-level, the integrity of the 
contract signed between the members of IJVs, such 
as the provisions on the approval of the contract, the 
documentation of the contract, the change of contract, 
etc., will directly affect the implementation of the pro-
jects. Thus, the members of IJVs should improve the 
awareness of the contract and pay attention to the re-
search and negotiation of key terms (Mohamed et al., 
2004). As Shen et al. (2001) confirmed that incomplete 
contract terms with partners had a negative impact on 
IJVs. Thus, the integrity of the contract would cause 
reliable protection, thereby facilitating the implemen-
tation of the coopetition strategies of IJVs in HSR pro-
jects.

(3) From the perspective of the firm level, the firms form-
ing the IJVs should establish a non-flexible organiza-
tion structure to efficiently connect to IJVs, through 
setting up a professional working department to meet 
and adapt the target requirements to the problems 
during the implementation of the projects (Cheng 
et al., 2000; Tetteh et al., 2020). Contrary, unstructured 
management framework would impede IJVs success 
(McIntosh & McCabe, 2003; Lu et al., 2020).
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(4) Furthermore, at the firm level, an international team 
of professional personnel with rich and high-quality 
experience could have a positive impact on the im-
plementation of the coopetition strategy (Zhang et al., 
2019). For example, in the Mecca-Medina HSR project, 
from the project manager to the foreman can com-
municate with the local people in English and Arabic. 
To improve employees’ enthusiasm, the IJVs can es-
tablish a systematic salaries and benefits system and 
explore various incentive methods. Moreover, building 
a multi-level and systematic training system, such as 
thematic training, enhances the knowledge literacy of 
employees (Tetteh et al., 2020).
It is sensible for the members of IJVs to take the fol-

lowing measures from the firm level after accomplishing 
the HSR projects. 
(1) In the phase of post-project, the members of IJVs 

should establish a long-term connection and coopera-
tion mechanism with each other, such as international 
forums, HSR technology exhibitions, etc., to deepen 
understanding and create opportunities for coopera-
tion (Zhang et al., 2020b). For instance, Chinese con-
tractors holding a China HSR technology exhibition 
in Shanghai increased the possibility of winning the 
bid for the Jakarta-Bandung HSR project (Zhang et al., 
2020b).

(2) HSR contractors should pay attention to the latest 
information relating to the international HSR mar-
ket (Chan et  al., 2020). For instance, establishing an 
information exchange mechanism provides HSR con-
tractors with the up-to-date information, containing 
international tax and exchange rate information, etc. 
(Gale & Luo, 2004; Zhao & Shen, 2008; Lu et al., 2020). 

(3) HSR contractors should actively participate in the 
development of international railway standards to 
improve the recognition of Chinese standards in the 
international HSR market. So far, the UIC members 
have included 10 Chinese members, of whom three 
are active members, one associate member, and six 
affiliated members, which shows that the relevant 
railway institutions in China work closely with UIC. 
Besides, China’s HSR firms should strengthen commu-
nication and contact with other international railway 
organizations, such as the International Organization 
for Standardization (ISO), the International Electron 
Commission (IEC), and so on, to compare and analyze 
the differences with international advanced standards 
and thus enhance the compatibility of Chinese railway 
technical standards (Zhou et  al., 2019; Zhang et  al., 
2020a).

Conclusions 

In this study, based on the literature review and pilot 
study, a total of 22 determinants for the coopetition strat-
egies of IJVs in HSR projects involving macro, firm, and 
project levels were identified and divided into six groups: 
(A) macro factors, (B) firm capability, (C) management 

leadership, (D) relationship development, (E) organization 
structure, and (F) project management capability. Also, 
the path model of 10 hypothetical paths was proposed. 
Then the questionnaire survey was conducted to obtain 
the data. By analysis of the survey data, the categorizations 
of 22 determinants and nine of the ten hypothetical paths 
were statistically significant by the PLS-SEM method. Fur-
thermore, these significant paths were grouped into two 
categories (the coopetition-relationship oriented paths, 
and the coopetition-capability oriented paths). Based on 
the results of CFA and path analysis, we discussed the 
recommendations that contribute to the determinants of 
coopetition strategies in three different phases.

The theoretical contribution could be presented in two 
aspects:
(1) It constructed a conceptual framework of the determi-

nants for coopetition strategies of IJVs in HSR projects, 
which extends the knowledge system of coopetition.

(2) Different from the previous studies that concentrated 
on a single level of determinants, this study focuses on 
the cross-level determinants for coopetition strategies 
of the IJVs (including macro, firm, and project level), 
which provides a direction for future research.
The practical implications derived from this study are 

as follows:
(1) The findings of this study help to strengthen the un-

derstanding of both competition and cooperation 
among the members of IJVs in HSR projects, which 
emphasizes that competition and cooperation are not 
separate and contradictory but can keep an appropri-
ate balance between them.

(2) This study could guide the members of IJVs in HSR 
projects not only to pay attention to the improvement 
of coopetition relationship but also to enhance the 
coopetition capability. Both coopetition relationship 
and coopetition capability would impact the superior 
performance of the members of IJVs in HSR projects. 

(3) The establishment of a path model for 22 determinants 
can reveal the relationships among the determinants, 
and provide the members of IJVs in HSR projects 
with direct guidance to develop improvement plans 
for coopetition strategies in cases of no sufficient re-
sources to handle all determinants at the same time.
The primary limitation of this study was that majority 

of respondents were from HSR contractors in Asia. Yet 
this was indeed acceptable as all respondents had rich ex-
perience in international HSR and had a deep understand-
ing of IJVs. However, this study contributes to the coope-
tition strategies management in the model of IJVs in HSR 
projects. Finally, it is recommended that future research 
would be conducted to exam the influence of these de-
terminants on performance to increase practical validity.
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APPENDIX

Sample survey questionnaire

Basic Information

1. Your company or organization name ______________________________________: 
2. Your employer

☐ Design Enterprise ☐ Civil Engineering Enterprise ☐ Manufacturing Enterprise
☐ Operation Enterprise ☐ Design and civil engineering Enterprise ☐ Other (please specify) ________________;

3. Your current work location ___________________________________: ? (If the work or project location is 
overseas, please fill in the form; if the location is China (mainland), you may not fill in the form);

4. Your position in the project or enterprise:
Project: ☐ Senior Management (e. g. project chief, project manager) ☐ Middle Management (e. g. department 
manager) ☐ Junior Management (e.g. director or deputy director) ☐ Ordinary Employee ☐ Other (please indicate)  
__________________________ ;
Enterprise: ☐ Senior Management (e. g. general manager, deputy general manager) ☐ Middle Management (e. g. 
department manager) ☐ Junior Management (e. g. director or deputy director) ☐ Ordinary Employee ☐ Other 
(please indicate) __________________________ ;

5. How many years of work experience do you have?
☐ <5 years ☐ 5–10 years ☐ 11–15 years ☐ 16–20 years ☐ >20 years.

Based on your experience and knowledge, please evaluate the degree of influence of the listed factors on the coope-
tition strategy for the international joint ventures in high-speed projects. We welcome you to supplement the missing 
factors in the questionnaire.

The questionnaire uses the five-point Likert scale system, in which five-point system means: 1 – Very Unimportant; 
2 – Relatively Unimportant; 3 – Neutral; 4 – Relatively Important; 5 – Very Important.
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Please click only one choice for each factor

Macro Factors 1 2 3 4 5
F1 Inter-state relations of IJVs members1 ☐ ☐ ☐ ☐ ☐
F2 Domestic support for high-speed railway Contractors to enter the international market ☐ ☐ ☐ ☐ ☐
F3 Industry international reputation2 ☐ ☐ ☐ ☐ ☐

Firm Capability 1 2 3 4 5
F4 Financial capacity ☐ ☐ ☐ ☐ ☐
F5 Technical level ☐ ☐ ☐ ☐ ☐
F6 Corporate reputation3 ☐ ☐ ☐ ☐ ☐

Management Leadership 1 2 3 4 5

F7 Support from senior managers ☐ ☐ ☐ ☐ ☐

F8 Allocation of enterprise resources ☐ ☐ ☐ ☐ ☐

F9 Inter-leadership relationships of IJVs members ☐ ☐ ☐ ☐ ☐

Relationship Development 1 2 3 4 5
F10 Inter-organizational trust4 ☐ ☐ ☐ ☐ ☐
F11 Target conformance level ☐ ☐ ☐ ☐ ☐
F12 Cultural fit ☐ ☐ ☐ ☐ ☐
F13 Previous cooperation experience ☐ ☐ ☐ ☐ ☐
F14 Communication ☐ ☐ ☐ ☐ ☐
F15 Long-term agreement ☐ ☐ ☐ ☐ ☐

Organizational Structure 1 2 3 4 5
F16 Employee participation ☐ ☐ ☐ ☐ ☐
F17 Setting up a professional working department ☐ ☐ ☐ ☐ ☐
F18 Organizational inspiration ☐ ☐ ☐ ☐ ☐

Project Management Capability 1 2 3 4 5
F19 Risk sharing mechanism ☐ ☐ ☐ ☐ ☐
F20 Conflict resolution capability ☐ ☐ ☐ ☐ ☐
F21 Contract integrity ☐ ☐ ☐ ☐ ☐
F22 Learning climate5 ☐ ☐ ☐ ☐ ☐

1 The inter-state relations of JVs members refer to the relations among the home countries of IJVs members from different countries, 
including political relations, economic relations, diplomatic relations, cultural relations, military relations, etc.

2 Industry international reputation refers to the recognition of domestic high-speed railway related technical standards in the interna-
tional market.

3 Corporate reputation refers to the ability of corporate behavior to gain social recognition and thereby complete value creation.
4 Inter-organizational trust refers to the relationship of mutual trust between members of the IJVs.
5 Learning climate refers to a good atmosphere for employees from various enterprises to learn from each other in the project depart-

ment established by the IJVs.


