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Abstract
Due to their myriad socioeconomic and environmental benefits, Joint Ventures (JVs) between construction contractors 
are considered a highly effective commercial strategy for delivering construction projects. This is especially true in the 
rail infrastructure industry. While rail infrastructure JVs (RIJVs) between several contractors may not always run smoothly, 
there have also been cases of successful implementation; nevertheless, the factors contributing to their success have 
not been comprehensively explored. It is crucial to thoroughly understand the critical success factors (CSFs) for RIJVs, 
as their success depends on the combination of various key factors during their implementation. This study aims to 
evaluate the CSFs for RIJVs. Through a comprehensive literature review, 20 CSFs for RIJVs were identified, and an expert 
survey was conducted with 40 UK-based RIJV professionals. The data were analysed using the relative importance index 
and Spearman’s rank correlation analysis. The top five perceived CSFs were communication, compatibility of partner 
objectives, suitable JV partner selection, trust, and effective planning. This suggests the level of importance attached 
to these CSFs by the professionals working in and managing RIJVs. Spearman’s rank correlation analysis revealed sig-
nificant interdependencies among CSFs, such as the combination of trust with communication and the intent to learn 
with the level of participation and involvement, suggesting that these CSFs often go hand in hand. Further analysis of 
challenges encountered on RIJVs revealed four key themes: information management and IT systems integration, align-
ment, congruency and synergy, inter-organisational dynamics, and strategic management. Solutions proposed for these 
challenges also fell into four primary themes: strategic management and leadership, collaboration and communication, 
risk management and conflict resolution, and operational efficiency and resource optimisation. The findings showed a 
comprehensive evaluation of CSFs for RIJVs, highlighting pathways to effective JV execution. This study makes a valu-
able contribution to the existing body of knowledge on RIJV by analysing the CSFs. It also offers practical insights that 
can enhance the successful implementation of RIJV projects and provide guidance for top team managers in allocating 
strategic resources to key areas.

1 Introduction

The forthcoming investment of over £44 billion in the UK’s rail infrastructure development from April 2024 through 
the subsequent five years heralds a proliferation of extensive rail construction projects [1]. This substantial financial 
commitment has opened a myriad of opportunities for contractors to engage in competitive bidding. As a result of 
the large scale of these projects and the substantial resources required, as well as the inherent risks and the need for 
extensive expertise, joint ventures (JVs) are often considered as a viable commercial strategy. The JV is considered 
as an effective mechanism to adeptly navigate the complex and intricate challenges intrinsic to such large-scale 
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projects. JVs can be defined as a lasting collaboration between two or more entities, which can be companies or 
individuals, where at least one of the participants is an active entity that seeks to expand its operations by engaging 
in a new profit driven business venture [2]. This definition underscores the essence of such partnerships in the rail 
sector: longevity, mutual engagement, and a profit-focus. Particularly for rail infrastructure projects, these alliances 
are crucial to amalgamate resources, expertise, and risk-sharing—actions that are critical for tackling the large-scale, 
convoluted and often high-cost nature of these ventures.

JVs between contracting companies have become an increasingly common strategy in the construction industry 
given their ability to provide a wealth of economic resource, a variety of skills and an expansive knowledge base 
to win work on large scale projects, such as extensive rail infrastructure projects, and expertly deliver [3]. Rail infra-
structure developments in the UK have frequently embraced the use of JVs, with one notable example being the 
Elizabeth Line construction, delivered by the JVs: BFK (BAM, Ferrovial and Kier), BBMV (Balfour Beatty, Morgan Sindall 
and VINCI) and many others [4]. High Speed 2, a landmark rail project in the UK, is another prominent example of a 
project heavily relying on deliverance through JVs such as Align (Bouygues Travaux Publics, VolkerFitzpatrick and Sir 
Robert McAlpine), SCS (Skanska, Costain and STRABAG AG) and others [5]. The use of JVs where several large-scale 
contractors have come together to deliver high-profile projects underlines the importance of maximising their output 
and understanding what makes a JV successful.

The success of JVs in such projects is often influenced by a multitude of CSFs—many of which have been explored 
to an extent under existing literature, especially in the context of International Joint Ventures (IJVs), for various 
categories of projects; e.g. [6, 7]. Many of these explored factors under existing literature, such as trust between 
the JV partners, management control and objective compatibility [6], can be transcribed to projects of different 
natures, such as mega housing developments, highway systems as well as rail infrastructure projects. However, rail 
infrastructure projects can also bring about their own separate barriers to success given their complicated nature. 
This is due to the involvement of multifaceted stakeholders, financial considerations with regards to funding as well 
as technical challenges. Zhou et al. [8] elaborates on how projects in the rail infrastructure industry demand com-
plex elements to be considered such as track equipment, infrastructure, energy and signalling systems, requiring 
extensive collaborative efforts from varied expertise—a strong characteristic of JVs, as a collective benefit can be 
obtained through each partner’s complimentary resources and expertise. With regards to the specific financial con-
straints and stakeholder involvement brought about to these projects, HS2 is the quintessential example of this with 
the government decision to disband Phase 2, Birmingham to Manchester, following continued public backlash and 
soaring costs [9]. Since most rail infrastructure developments tend to be public projects, similar barriers to success 
would be expected on these projects. Additionally, rail projects tend to differ significantly from other sectors due to 
their logistical and regulatory aspects. Therefore, whilst a great amount of literature on JV success factors currently 
exists, this largely relates to construction projects in a general context and does not consider the minutia of project 
specific differences that can impact factors relating to JV success. This paper will extensively explore the context of 
JVs between several constructors to deliver large scale rail infrastructure projects.

This study aims to identify and analyse the key CSFs for successful RIJVs and identify the challenges in achieving 
these CSFs. By examining the CSFs explicitly in the context of rail infrastructure JVs (RIJVs), a nuanced understanding of 
challenges presented by this industry can be understood. The specificity of the research will enhance the relevance of 
findings, enabling the development of tailored approaches to optimise RIJV performance. Consequently, a generalised 
study can overlook specific nuances which would lead to less optimal findings and recommendations for those involved 
in RIJVs. Addressing this niche demand, this study aims to dissect and understand the Critical Success Factors (CSFs) that 
are perceived to underpin JVs in the context of rail infrastructure projects, shedding light on their role in the efficient 
and successful execution of complex rail infrastructure developments.

2  Literature review

The purpose of this literature review is to provide preliminary research on JVs in both a general and construction context, 
the importance of CSFs and the most common CSFs identified from existing literature to be further analysed, providing 
a foundation for research pertaining to the CSFs of RIJVs.
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2.1  Joint ventures

The phrase “strategic alliance” had been coined with reference to joint ventures to further elaborate on their defini-
tion, following the development of a wide variety of inter-firm cooperative agreements since the early 1980s [10, 
11]. A strategic alliance can be further defined as a network of agreements where two or more entities join forces, 
combining their resources and coordinating their efforts to achieve a shared objective [12].

Despite JVs being historically popular in some industries such as off-shore oil exploration and jet engines [13], their 
emerging popularity in construction is a relatively recent phenomena [14]. However, since the 1980s [3], JVs have 
become more desirable commercial structures for many contractors due to their various benefits for high-profile 
projects, a few of which are increased financial stability, favourable risk apportionment and greater resource avail-
ability [15]. Norwood and Mansfield [16] conducted further research into the advantages of using JVs in construction, 
discovering the following: improved company capability in terms of size and scope of work undertaken, broadening 
of company expertise, cross fertilisation of ideas from other companies, ability to select staff internally for the JV as 
opposed to external recruitment, reducing the impact of new arrival company adaptation.

Although JVs can present some drawbacks—Orzohon et al. [17] discussed the use of JVs in construction in the 
form of IJVs, which differ to conventional JVs as these possess at least one partner with its headquarters outside the 
JV’s country of operation [18]. The presence of certain drawbacks, including difficulty in management due to differ-
ing managerial systems, philosophies and values, as well as the potential blurred lines between partners who could 
view one another as competitors as well as collaborators have been suggested [19, 20].

2.2  Rail infrastructure projects

Large scale rail infrastructure projects can be defined as Mega rail projects that “require extensive budget, planning, 
construction periods, and expertise in numerous areas”, with the purpose of enabling development, achieved by 
integrating or accelerating the economic growth in a specific area [21]. Zhao et al. [22] and Hwang et al. [23] have 
carried out extensive research pertaining to the risk associated with RIJVs, revealing risks such as “disagreement on 
some conditions in contract”, “unclear division of responsibilities and risks” and “differences in culture and working 
styles” as the most critical risks. These ideas can be somewhat extrapolated and transcribed in the context of CSFs for 
RIJVs, however research into the specific application and evaluation of CSFs for RIJVs appears to be relatively sparse, 
further highlighting the need the specific research into this area.

2.3  Critical success factors

Critical success factors (CSFs) can be defined as “The limited number of areas in which satisfactory results will ensure 
successful competitive performance for the individual, department or organisation” [24]. This definition is further 
condensed by Freund to the few important domains where “things must go right” to allow the enterprise to pros-
per. In the context of construction, Adnan and Morledge [25] indicate that CSFs are those essential areas of activity 
where achieving positive outcomes is crucial for a manager to effectively meet their goals, hence also serving as a 
vital component of measuring JV success. There is a general across examined literature that a specific combination 
of the CSFs will influence the project success of JVs [26].

Table 1 demonstrates a total of twenty identified factors, along with their corresponding sources to show the fre-
quency of each factor across existing literature. The five underlined CSFs in Table 1 are those that have been selected 
to be further analysed in this literature review given their relative frequency in existing literature and relevance to 
RIJVs.

Out of the 20 factors identified from literature, 5 factors have been selected for further discussion in the next sub-
section. These five CSFs of; selection of a suitable partner, compatibility of objectives, trust, management control 
systems, and a clear statement of JV agreements have been qualitatively identified based on the number of times 
they have appeared in the literature sources reviewed. These CSFs have been prominently featured in numerous 
scholarly articles and are considered to have significant applicability to RIJVs. The subsequent sections will delve 
deeper into these factors, exploring their implications and potential impact on the success of JVs as reflected in the 
existing literature.
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2.4  Frequently occurring CSFs in existing literature

2.4.1  Selection of a suitable partner

Studies by Gale and Luo [29] highlight this as the most crucial factor for JV success, particularly during formation. Gale 
and Luo [29] liken a JV to a marriage, emphasising the need for a committed and steadfast relationship, necessitating 
a careful evaluation of the partner. Previous working experience is another crucial aspect of partner selection [6], as it 
enhances the likelihood of mutual agreement during conflicts, thereby reducing intra-organisational tensions.

2.4.2  Compatibility of objectives

Famakin et al. [36] found that partners ranked this as the most crucial factor for JV success, especially during the forma-
tion stage. Harmonising individual partners’ objectives is essential for ensuring mutual understanding before contract 
agreement [36]. While objectives may evolve throughout the project lifecycle, they must remain aligned to reduce internal 
conflicts. Kwok et al. [28] corroborate the importance of mutually acceptable objectives, though achieving this is often 
challenging due to differing objectives [32]. Mohamed [35] emphasises the need to address these objectives during the 
formation stage by identifying common interests to achieve collective goals. Kottolli [34] warns that differing objectives 
can lead to conflicts of interest, particularly during high uncertainty in the JV’s early stages.

2.4.3  Trust

Trust between JV partners is a frequently mentioned CSF in literature. Trust develops through successful business execu-
tion and fairness [48]. Lu et al. [40] highlight trust’s role in maintaining good business relationships, yielding benefits 
like improved stakeholder satisfaction, potential future business opportunities, and consistent partner objectives [26, 
40]. Trust is intertwined with objective compatibility [28, 31, 36] as it fosters collaboration toward mutually beneficial 
objectives. Girmscheid and Brockmann [45] provide an in-depth examination of trust in JVs, presenting a trust model 

Table 1  Identified CSFs of JVs 
in construction across existing 
literature

No. Critical success factor References

1 Selection of a suitable partner [3, 6, 26–30]
2 Control of the majority ownership of the capital [6, 29, 31]
3 Compatibility of partner’s objectives [26, 28–38]
4 Clear statement of JV agreement [3, 29, 30, 36, 38]
5 Obtaining enough information about potential partners 

before negotiation
[29]

6 Cultural differences [3, 30, 38]
7 Management control [3, 18, 26, 28, 30, 31, 36, 38–42]
8 Communication [3, 30, 31, 36, 40]
9 Trust [3, 6, 26, 28, 30, 31, 37, 43–45]
10 Intent to learn [37]
11 Level of participation and involvement [26, 37, 41]
12 Lack of expertise and confidence [41]
13 Conflict amongst partners [31, 33, 37, 38, 40, 41]
14 Lack of effective planning [41]
15 Complementary technical skills and resources [26, 31]
16 Size of firms [3, 30, 36]
17 Partner’s experience [26, 30, 31]
18 Financial stability of partners [36, 46, 47]
19 Effective human resource management [6, 31, 36]
20 Profit focus of JV [29, 30]



Vol.:(0123456789)

Discover Cities             (2025) 2:3  | https://doi.org/10.1007/s44327-025-00045-7 
 Research

comprising the trust process, object of trust, and consequences of trust. Their analysis shows trust must be established 
from the outset and reinforced through repeated interactions. They emphasise history-based trust, developed from past 
projects, as crucial for building face-to-face trust over time.

2.4.4  Management control

MC is the process where one party "influences the behaviour and outcome of another party to varying degrees through 
power, bureaucracy, and/or informal mechanisms" [18]. It involves the scope of control, extent of control, and procedures 
used to achieve control. Geringer and Herbert [18] identified three key MC characteristics: scope over what each parent 
has control over, extent of this control, and procedures. Killing [19] noted that a common decision-making method in 
IJVs is one partner having dominant control alongside shared management. However, shared responsibility often leads 
to increased partner contributions and higher returns on investment [39].

2.4.5  Clear statement of JV agreement

The JV agreement is a CSF outlining the parties involved, profit/loss sharing, management, decision-making processes, 
and dispute resolution [18]. Famakin et al. [36] emphasise its importance at the formation stage for mutual acknowledg-
ment of objectives. Gale and Luo [29] rank the JV agreement as the second most important success factor, defining each 
party’s rights, responsibilities, and profit distribution to prevent internal conflicts. Dymsza [49] notes that conflicts often 
arise from ambiguous contractual clauses, stressing the need for clear and precise language to define rights, responsibili-
ties, and obligations, thereby avoiding disputes over payments, project specifics, and other collaboration-related factors.

To conclude, this literature review has successfully established comprehensive groundwork for further investigation 
into the CSFs pertinent to RIJVs. By systematically identifying twenty CSFs recurrent in the existing body of literature, and 
further examining five predominant factors—selection of a suitable partner, compatibility of objectives, trust, manage-
ment control systems, and a clear statement of JV agreements—this review underscores their profound impact on JV 
outcomes and will be contrasted to those CSFs discovered as important to RIJVs through upcoming research.

3  Research method

3.1  Data collection

A questionnaire of two parts, the first being quantitative and second qualitative, was used to answer the research ques-
tions raised for this research. This integrated approach of research was adopted as “blending qualitative and quantitative 
methods of research can produce a final product that can highlight the significant contributions of both” [50]. Therefore, the 
benefits of both research types can be employed as the quantitative data provides broad and generalised data through 
statistical analysis, yet qualitative data can offer greater depth and contextual insight [51, 52].

Combining quantitative and qualitative analysis was thought as beneficial for evaluating critical success factors in RIJVs. 
Quantitative data offers statistical insights into patterns and trends, while qualitative research provides depth by captur-
ing detailed experiences and perceptions [53]. Data triangulation also enhances credibility, allowing cross-validation 
where qualitative insights explain quantitative results, leading to robust conclusions [52, 54].

3.2  Sampling method

This research used non-probability sampling, defined as using “non-randomised methods to draw the sample” [55]. Non-proba-
bility sampling includes quota, purposive, self-selection, and snowball sampling [56]. Snowball sampling was chosen, recruit-
ing future participants through existing ones [57]. This method is suitable for hard-to-recruit populations, like construction 
professionals with RIJV experience. However, it cannot calculate sampling error or determine confidence in interpretation 
[56], as well as the inability to accurately calculate a response rate. The sampling method however allows responses to be 
obtained from those who are relevant and able to make an informed and valid contribution. The sample for this questionnaire 
includes construction professionals (project managers, commercial managers, quantity surveyors, engineers, planners) with 
RIJV experience, representing the Client, Contractor, or Consultant. Including diverse professional backgrounds, not limited 
to commercial roles, enhances data quality. Respondents from various fields (project management, commercial, engineering, 
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etc.) provide varied perspectives on challenges and solutions in achieving CSFs, enriching the qualitative data. Respond-
ents were selected as those working on two specific RIJVs and the questionnaire remained live for 14 days (19/02/2024 
– 04/03/2024). 40 fully completed questionnaires were received and used for the analysis.

3.3  Data analysis

Questionnaire findings were analysed using both quantitative and qualitative analysis techniques.

3.3.1  Quantitative analysis

3.3.1.1 Weighted mean and RII Respondents were asked to rank 1–5 the importance of 20 CSFs for construction JVs, 
identified from existing literature, in the context of RIJVs using a five-point Likert scale, ranging from ‘Unimportant’ to 
‘Utmost importance’ as displayed in Fig. 1. Likert scales have been employed as they are flexible, allow results to be easily 
analysed and are also simple for respondents to complete [58].

This Likert scale deviates from the usual format, e.g., ’very unimportant’ to ’very important’ [59], as all CSFs are inherently 
’important’. Given their critical nature, most CSFs would typically rate at least a 4 using the conventional scale. The scale is 
adjusted to identify the most crucial CSFs for RIJVs, reflecting their significant impact on project success.

For each CSF, the weighted mean was calculated by multiplying each Likert scale value by the number of responses it 
received, summing these products, and then dividing by the total number of responses, displayed by the below formula.

(Statistics How To, 2024) [60].
where:

This method effectively gave more weight to responses indicating higher importance, providing a nuanced measure of 
each CSF’s perceived significance. The resulting weighted means, therefore, reflected a prioritised view of CSFs in the context 
of RIJVs.

Relative importance index (RII), a non-parametric method, was utilised in ranking the responses extracted from the Likert 
scale rating of the 20 CSFs due to the non-parametric nature of Likert scales which produce ordinal data [61]. RII compares the 
significance of elements [62], effectively prioritising factors based on importance. This method has been successfully used to 
identify and rank elements by significance [63, 64], providing a structured approach to understanding their relative weights.

RII is calculated as:

where:
W = weight given to each CSF by respondents and ranges from 1 to 5.
A = the highest weight = 5 N = the total number of respondents = 40.
In the results, 5 main categories for each CSF were displayed: number of responses indicating ‘utmost importance’, number 

of responses indicating ‘unimportant’, weighted average, RII and ranking based on RII.
Results of RII fell between 0 and 1, and CSFs were ranked based on their RII value from highest to lowest. Additionally, 

the number of responses indicating ‘utmost importance (5)’, number of responses indicating ‘unimportant (1)’ and weighted 
mean were also provided for each CSF in the results table to allow a broad spectrum of comparison for determining the most 
important CSFs as well as CSFs that appear unanimously less important than others.

Wighted Mean =
ΣWX

ΣW

Σ = summationw = the weightsx = the value

RII =
ΣW

AXN

Fig. 1  Likert scale employed 
to evaluate CSF importance
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3.3.1.2 Spearman’s rank correlation coefficient In RIJVs, various CSFs are unlikely to operate in isolation. Instead, 
they interact in ways that can either enhance or diminish their individual effects on the project’s success. For exam-
ple, effective communication might be strongly correlated with clear statement of JV agreement, suggesting that 
improving communication could also positively impact the understanding of the JV agreement [26]. Identifying such 
correlations helps in prioritising and managing these factors more effectively.

Furthermore, Spearman’s rank correlation is particularly suitable for this questionnaire data, as it does not assume 
a linear relationship and can handle ordinal data [65], like Likert scale rankings. It provides insights into the strength 
and direction of the relationships between CSFs, enabling the understanding of CSFs that appear to be positively 
or negatively correlated. The understanding of these correlations can guide future research and strategic planning. 
If certain CSFs are found to be closely linked, it can lead to a more integrated approach in training, policy develop-
ment, and operational strategies, ultimately enhancing the efficiency and effectiveness of RIJVs. The 4-step process 
proposed by Laerd Statistics [66] was used to determine the correlation coefficients.

The output from SPSS provided the Spearman’s rho values for each pair of CSFs, indicating the degree of cor-
relation. Values close to + 1 or -1 indicated a strong positive or negative correlation whilst values near 0 indicated a 
weak correlation. The significance levels of 0.01 and 0.05 were used to determine if the correlations were statistically 
significant, with 0.05 meaning a 5% probability of the outcome being down to chance and 0.01 meaning a 1% prob-
ability of the outcome being down to chance.

3.3.2  Qualitative analysis

3.3.2.1 Thematic analysis In the qualitative, unstructured section of the questionnaire, respondents were asked to list 
challenges and solutions to challenges involved in achieving the CSFs outlined in the previous quantitative section. 
Results of this were analysed through thematic analysis.

Inductive thematic analysis was the selected approach as this involves deriving and identifying themes from 
the data with no preconceptions [67], an aspect of this qualitative research for all three questions. The six steps of 
thematic analysis by Naeem [67] were utilised, involving selection of quotations, keywords, coding, themes, concep-
tualisation and development of conceptual model.

1) Selection of quotations through data familiarisation: The raw data was exported from Google Forms and cleaned 
to present individual responses to each question. Duplicated answers were deleted, but their frequency noted, and 
shortened to develop manageable sentence sizes.

2) Keywords: From the cleaned data, keywords and phrases were identified as patterns which served as the initial base 
to form codes.

3) Coding: Complex textual data was simplified into short phrases and words to form fundamentals for potential themes.
4) Themes: Codes were organised into meaningful groups, allowing the identification of patterns and relationships. 

Each question provided the formation of four themes.
5) Conceptualisation: Developed themes were further refined and adjusted to accurately reflect the relationships and 

grouping of codes
6) Development of conceptual model: Lucid Charts [68], a mind mapping software, was utilised to develop thematic 

maps for each question, displaying their four main themes as well as codes used to generate these themes. The results 
of the conceptual model are shown in the results section and evaluated in the discussion section.

4  Findings

4.1  Demographics of the respondents

Forty responses from construction professionals experienced in RIJVs were collected via questionnaires. Respondents 
mainly had commercial backgrounds (52.5%), followed by engineering (17.5%) and project management (12.5%) 
as shown in Fig. 2. The dominance of commercial backgrounds is due to the numerous roles in this category, like 
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quantity surveyors, bid managers and estimators [69], and the research’s significant commercial aspects related to 
CSFs, enhancing the relevance of results.

Respondents provided their years of experience in the construction industry (Fig. 3) and in RIJVs (Fig. 4). Figure 3 
shows 37.5% have 5–10 years of industry experience, with 42.5% having over 10 years. Figure 4 indicates 45% have 3–5 
years of RIJV experience, and 35% have over 5 years. This data highlights their extensive experience, ensuring accurate 
and reliable evaluations. These experienced professionals offer valuable insights into challenges and solutions in RIJVs, 
aiding strategic planning, risk management, and best practices.

4.2  Quantitative

4.2.1  Ranking of CSFs

Weighted mean and Relative Importance Index (RII) were calculated from importance rankings of the 20 CSFs identified 
from existing. Weighted mean and RII were calculated in MS Excel. This approach normalised the scores, allowing for a 
comparison of the relative importance of each CSF. The resulting RII values, ranging between 0 and 1, provided a clear 
hierarchy of CSFs based on their perceived importance by the professionals as shown in Fig. 5.

Fig. 2  Respondent working 
background

Fig. 3  Respondent construc-
tion industry experience

Fig. 4  Respondent RIJV 
experience
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‘Communication’ was ranked as the most important CSF for RIJVs, with an RII of 0.96 and 32 out of 40 respond-
ents rating it as ‘utmost importance’. Communication is fundamental for understanding partners’ goals, capabilities, 
and roles [17]. Following closely were ‘compatibility of partner objectives’, ‘suitable JV partner selection’, and ‘trust’, 
each within 0.08 weighted mean importance and 0.015 RII, suggesting these CSFs are nearly equally important and 
potentially interconnected, a concept that has also been explored under data analysis in the subsequent section.

The literature review revealed 5 CSFs considered important for construction projects given their reoccurrence in 
a plethora of existing literature. Table 2 compares the CSFs considered most important according to existing litera-
ture and those revealed as ranked most important by respondents according to RII and weighted mean importance.

Fig. 5  Ranking of CSF importance according to RII values. *CSFs with equal RII values ranked according to the number of indicating ’utmost 
importance’ [5]
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The rankings for ‘compatibility of partner objectives’, ‘suitable JV partner selection’, and ‘trust’ align with existing lit-
erature. However, ‘effective planning’ and ‘communication’ were ranked within the top 5 CSFs by the respondents, sug-
gesting the perceived importance of these CSF in RIJVs. Weighted means, ranging from 4.80 to 2.33, highlight a clear 
prioritisation of certain CSFs. There is strong consensus on the importance of top-ranked CSFs, evidenced by high Likert 
scale responses, while lower-ranked CSFs show diminished consensus about their level of importance.

4.2.2  Correlation between CSFs on RIJVs

Figure 5 reveals similarly ranked CSFs, suggesting potential interconnections. Consequently, Spearman’s rank correlation 
analysis was employed to identify significant relationships among CSFs, providing insights into their interactions within 
the context RIJVs. This method, previously used by Hwang et al. [70] for construction JVs, underscores its relevance to 
JV research.

Figure 6 presents the Spearman’s correlation coefficients for CSFs in RIJVs. Significant correlations are evident among 
various CSF pairs. Out of 210 possible correlations, 43 displayed strong positive correlations at the 0.05 and 0.01 levels, 
indicating robust interrelationships. Notably, 20 of these correlations were very strong at the 0.01 level, implying only 
a 1% chance that these correlations occurred randomly. This strongly supports rejecting the null hypothesis of no cor-
relation between CSFs [71].

The strongest correlation was between CSF 10 (‘intent to learn’) and CSF 11 (‘level of participation and involvement’) 
 (rs = 0.675), indicating that increased willingness to learn is linked to higher participation. Similarly, CSF 8 (‘communica-
tion’) and CSF 9 (‘trust’) had a strong correlation  (rs = 0.645), and CSF 3 (‘compatibility of partner objectives’) and CSF 7 
(‘management control’) showed a strong correlation  (rs = 0.536), all significant at the 0.01 level. These findings will be 
discussed further.

4.3  Qualitative

4.3.1  Challenges

Industry professionals identified four primary themes: information management and IT systems integration, alignment, 
congruency and synergy, inter-organisational dynamics, and strategic management (see Fig. 7).

Information management and IT systems integration highlighted challenges such as disparities in IT systems and docu-
ment transfer issues between JV partners, underscoring the technical difficulties in ensuring smooth information flow.

Alignment, congruency, and synergy focused on achieving objectives alignment, congruent procedures, and a col-
laborative approach throughout the project lifecycle, emphasising the need for a unified direction and understanding 
among JV partners.

Inter-organisational dynamics brought forth challenges related to cultural differences, power dynamics, and trust 
issues within JVs, illustrating the complexities of collaboration among diverse entities and the impact of human factors 
on JV performance.

Strategic management pointed to difficulties in human resource management, external pressures, and the need for a 
clear hierarchy, indicating that strategic oversight and clear management structures are crucial for overcoming barriers 
to JV success.

Table 2  CSFs considered 
important in existing literature 
for construction JVs compared 
to those considered important 
by respondents on RIJVs

*CSFs that differ from existing literature

5 Most important CSFs from research 5 Most important CSFs in existing 
literature (based on frequency)

Communication* Management control
Compatibility of partner objectives Compatibility of partner objectives
Suitable JV partner selection Suitable JV partner selection
Trust Trust
Effective planning* Clear statement of JV agreement
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This analysis provides a comprehensive picture of RIJV challenges, revealing that success depends not only on 
technical and strategic factors but also on the quality of inter-partner relationships and the ability to navigate com-
plex organisational dynamics.

4.3.2  Solutions

Thematic analysis of responses identified four themes: strategic management and leadership, collaboration and 
communication, risk management and conflict resolution, and operational/information efficiency and resource 
optimisation.

In strategic management and leadership, respondents emphasised selecting complementary partners, establishing 
clear organisational structures, and developing coherent leadership strategies as key to forming a strategic framework 
conducive to project success.

For collaboration and communication, respondents advocated for regular internal performance meetings and stake-
holder engagement. Building trust through open communication, workshops, and removing political wrangling were 
seen as essential for fostering a collaborative environment.

Regarding risk management and conflict resolution, adopting a uniform risk management style and prioritising early 
conflict resolution were identified as effective mechanisms to mitigate risks. In operational/information efficiency and 
resource optimisation, ensuring operational excellence involved robust training schemes and adopting standardised 
software and tools, including AI.

The thematic map in Fig. 8 shows that overcoming challenges in RIJVs requires a comprehensive and integrated 
approach. This includes strong strategic direction, enhanced collaboration, proactive risk management, and operational 
efficiency—all interlinked and essential for navigating the challenges inherent in RIJVs.

Fig. 7  Thematic map detailing common themes amongst RIJV challenges
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5  Discussion

5.1  Most important CSFs for RIJVs

The RII rankings in Fig. 5 identify ’communication’ as the highest-ranked CSF for RIJVs. This is due to the complexity of 
rail infrastructure projects, which require extensive planning, efficient resource allocation, and coordination of diverse 
tasks. Effective communication aligns all parties with project objectives and schedules, mitigating misunderstandings 
and misalignments that can cause delays and cost overruns [72]. Additionally, RIJVs often involve partners from different 
backgrounds and cultures. Efficient communication is essential for bridging cultural and language differences, ensuring 
consistent understanding of project goals, and facilitating collaboration and decision-making in complex projects [64, 73].

Furthermore, RIJVs involve multiple stakeholders, including government entities, regulatory bodies, and the public. 
High profile projects, for example HS2, face significant stakeholder pressure due to their public interest and impact 
on communities, the environment, and local economies [74]. Effective communication ensures consistent messag-
ing to these stakeholders, maintaining trust and support, which are crucial for project execution and acceptance.

’Compatibility of partner objectives’ and ’suitable JV partner selection’ rank second and third, respectively, with 
only a 0.01 RII difference. RIJVs are long-term projects with substantial financial and technical commitments. ’Com-
patibility of partner objectives’ ensures a shared vision and agreement on project goals, timelines, risk-sharing, and 
financial arrangements [37]. This alignment minimises conflicts and diverging strategies.

The diverse nature of rail infrastructure tasks requires a wide range of expertise. ’Suitable JV partner selection’ 
involves choosing partners based on technical and financial capabilities and their ability to complement each other’s 
strengths. A balanced mix of partners brings together varied skills and resources crucial for RIJVs.

The regulatory, environmental, and social implications of rail projects demand comprehensive management strat-
egies. Partners with compatible objectives and complementary strengths are better equipped to navigate these 

Fig. 8  Thematic map detailing common themes in solutions to RIJV challenges
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aspects, ensuring regulatory compliance, environmental sustainability, and community acceptance. Thus, aligning 
partner objectives and selecting suitable partners is fundamental for successful collaboration in RIJVs, capable of 
overcoming intricate challenges.

5.2  Inter‑connection of CSFs in RIJVs

5.2.1  CSF 10, ‘intent to learn’, and CSF 11, ‘level of participation and involvement’

CSFs 10 and 11 are deeply interlinked, with Spearman’s rank test showing the highest correlation  (rs = 0.675). This rela-
tionship underscores the mutual reinforcement of collaborative learning and active engagement in complex projects.

’Intent to learn’ represents JV partners’ commitment to acquiring new knowledge, crucial in an industry marked by 
regulatory updates and evolving best practices [37]. This fosters a culture of continuous improvement, innovation, and 
adaptation, essential for tackling unique rail infrastructure challenges [75].

’Participation and involvement’ refers to partners’ active engagement in the JV’s processes and decision-making. Deep 
involvement allows partners to contribute expertise and gain practical insights, creating a dynamic learning environment. 
The positive correlation between these CSFs suggests that a strong intent to learn enhances participation, as engaged 
partners seek learning opportunities, creating a beneficial feedback loop. Increased involvement further encourages a 
willingness to learn, positively influencing the JV’s success.

Active involvement provides practical scenarios for applying new knowledge, reinforcing ’intent to learn’, which is criti-
cal for acquiring knowledge [76]. The synergy of these CSFs enhances the JV’s expertise and capacity, driving innovation 
and efficiency in managing rail infrastructure projects.

Fostering an environment where learning and involvement are intertwined is vital for RIJV success, ensuring that the 
partnership leverages collective learning for improved performance and outcomes.

5.2.2  CSF 8, ‘communication’, and CSF 9, ‘trust’

CSFs 8 and 9 are closely linked, with a strong positive correlation  (rs = 0.645). Effective communication is essential for 
building and maintaining trust among JV partners, particularly in projects with technical complexity, regulatory compli-
ance, and stakeholder management.

Lu et al. [40] emphasises that clear communication is crucial in large-scale projects, ensuring clarity and coordination 
among diverse teams. This communication builds trust, essential for managing complex planning, execution, and stake-
holder engagement. Trust, in turn, enhances open and effective communication, creating a positive feedback loop [77].

This synergy is critical for overcoming the challenges of RIJVs, where mutual reliance and clear information exchange 
are key to successful collaboration. The interdependence of communication and trust forms a cycle vital for the smooth 
execution of complex projects, directly influencing their ability to achieve success.

5.2.3  CSF 3, ‘compatibility of partner objectives’, and CSF 7, ‘management control’

CSFs 3 and 7 are linked, with a positive correlation  (rs = 0.536). In RIJVs, aligning partner objectives is fundamental for 
setting a unified strategic direction, streamlining decision-making, and enhancing management control. This alignment 
is essential for managing large-scale coordination, substantial investments, and regulatory compliance [31].

Effective management control ensures that aligned objectives are consistently pursued, overseeing project progress, 
managing risks, and ensuring compliance [42]. This synergy facilitates smooth execution of RIJVs by harmonising objec-
tives and management practices.

Additionally, aligned objectives enhance risk management, allowing partners to develop and implement compre-
hensive strategies collaboratively. This unity ensures effective identification, assessment, and mitigation of technical, 
financial, and regulatory risks. Agreed-upon contingency plans and resource allocations lead to smoother crisis manage-
ment, bolstering project resilience and solidifying trust and cooperation among partners.

The link between ’compatibility of partner objectives’ and ’management control’ is thus critical for successful RIJVs, 
fostering a unified approach to risk handling and project governance.
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5.3  Challenges

The thematic analysis of responses identified four main themes for addressing CSF challenges in RIJVs: information man-
agement and IT systems integration, inter-organisational dynamics, alignment, congruency and synergy, and strategic 
management.

Efficient information management is crucial in rail infrastructure projects due to their complexity and extensive documen-
tation. Challenges stem from differing IT systems and software among JV partners, affecting record-keeping, data sharing, 
and storage. Integration of systems, as highlighted by Patacas et al. [78], facilitates efficient document transfer and project 
continuity, encapsulated in the concept of a Common Data Environment (CDE).

Inter-organisational dynamics capture the complexity of relationships between JV partners. Cultural differences, individual 
attitudes, and internal politics can hinder communication and collaboration. Trust is essential, especially in international 
JVs where language barriers add complexity. Power dynamics, transparency, and accountability significantly influence JV 
operations’ efficacy.

Aligning diverse objectives and risk management approaches of JV partners is a significant challenge. A collaborative 
approach is needed throughout the project, including harmonising strategies for prioritising client requirements and resolv-
ing conflicts. Mba and Agumba [79] categorise these challenges under "ambiguity of responsibilities", emphasising the need 
for clear articulation of approaches and reducing lack of clarity. Specific examples include alignment in human resources, 
HSE levels, and client conflict resolution strategies.

Strategic management involves the overall guidance of the JV. Challenges include establishing a clear hierarchy, managing 
external pressures, ensuring effective interface management, and personnel retention. Poor planning and communication 
can disrupt strategic decision-making, underscoring the need for cohesive leadership to navigate the JV through its strategic 
objectives.

5.4  Solutions

The analysis of construction professionals’ responses revealed key solutions within four themes to address the challenges of 
CSFs for successful RIJVs: strategic management and leadership, collaboration and communication, risk management and 
conflict resolution, and operational/information efficiency and resource optimisation. These themes differ from those in the 
‘challenges’ section, reflecting the dynamic and varied nature of solutions provided by construction professionals, which 
group together to form slightly differing themes yet still possess indirect and direct links.

In strategic management and leadership, the focus is on forming clear and complementary partnerships, selecting partners 
for their unique strengths, and fostering shared values and objectives. Regular strategic meetings and a clear organisational 
structure ensure unified direction and effective leadership.

Risk management and conflict resolution require a uniform approach to risk management, allowing for proactive strategies 
that address conflicts before they emerge [80]. Systematic conflict resolution mechanisms, such as regular meetings and a 
solution-focused culture, are essential for long-term success. Employing forensic planners for resolving program slippages 
can provide in-depth program analysis and better resolution strategies.

Open communication channels build trust and facilitate continuous dialogue, fundamental for collaboration. Structured 
training programs, team rotation, and workshops foster continuous learning and adaptability [81]. Removing political wran-
gling and focusing on collective goals within the JV boardroom enhances cooperation and project focus.

Operational/information efficiency and resource optimisation involve standardising JV software and employing technol-
ogy like AI to optimise efficiency. AI tools such as artificial neural networks (ANN) and simulation techniques can increase 
efficiency [82]. Adequate training ensures personnel are proficient in these systems. Utilising lessons learned from past RIJVs 
can guide resource allocation, as similar issues are often encountered across different projects.

Each theme represents a multi-faceted approach to overcoming the intrinsic challenges in RIJVs. These solutions, ranging 
from strategic alignment to technological optimisation, contribute to creating a collaborative and efficient JV framework 
capable of achieving the set CSFs.



Vol:.(1234567890)

Research  
Discover Cities             (2025) 2:3  | https://doi.org/10.1007/s44327-025-00045-7

6  Conclusion and recommendations

This research aimed to evaluate the critical success factors of RIJVs, by investigating RIJVs where several contractors 
have come together to deliver a large-scale rail infrastructure project in the UK. The niche contribution of this research 
is the contextualisation of knowledge on CSFs for JV implementation, specifically within the context of JVs between 
contractors to deliver rail infrastructure projects. CSFs specifically within the context of RIJVs between contractors 
has been subjected to little academic research prior to the current research. Primary research revealed that com-
munication, compatibility of partner objectives and suitable JV partner selection were seen as the most important 
CSFs for RIJV implementation. However, it is to be noted that these are ‘perceived’ important CSFs of RIJVs—future 
research should focus on detailed tracking of real-life projects to determine undisputed CSFs.

In relation to challenges of meeting the CSFs in RIJVs, Information Management and IT Systems Integration, 
Alignment, Congruency and Synergy, Inter-organisational Dynamics, and Strategic Management were identified as 
significant. Strategic Management and Leadership, Collaboration and Communication, Risk Management and Conflict 
Resolution, and Operational/Information Efficiency and Resource Optimisation were the four key themes identified 
as the strategies to overcome the challenges.

This research has conducted a comprehensive evaluation of the critical success factors for RIJVs, carving out a 
nuanced understanding of the key pillars of success in this complex field. By identifying and prioritising the most 
significant CSFs, it has highlighted the pathways to effective JV execution. The challenges inherent in actualising these 
CSFs were dissected and accompanied by innovative solutions, providing a blueprint for navigating the obstacles 
that stand in the way of RIJV success.

The expanding scope of the UK’s rail network, a direct response to growing societal need for sustainable and 
efficient public transportation systems, further emphasises the importance of this study. Rail infrastructure devel-
opments do not only serve as a backbone for urban and inter-city movement but also play a vital role in advancing 
economic growth, connectivity, and social development. Significant investment is made on rail infrastructure as 
governments seek to meet these demands. As a result, major refurbishment and new developments for rail infra-
structure are expected to arise for the next few decades, allowing the opportunity for large scale projects to be 
procured to increase for contractors, with the JV being a strategic collaboration many will look to explore given the 
aforementioned benefits. By understanding and harnessing the critical factors to a successful JV in this context, the 
complexities of a RIJV can be capably navigated by fostering collaboration, avoiding disputes where possible and 
delivering rail infrastructure projects of the highest standard. This will allow contractors in RIJVs to facilitate risk shar-
ing, mitigate individual loss and capitalise on the complementary strengths of their adjacent partners to facilitate 
project delivery, maximise profit and allow potential for future JVs with the same partner together.

The sample size for the questionnaire was relatively small, with 40 respondents. A larger sample with a strati-
fied random sample could increase reliability and reduce the chance of statistical anomalies. The questionnaire 
was contractor-focused—including client-side responses could provide diverse perspectives on RIJV success. The 
questionnaire targeted professionals from two major RIJVs on the same project. Involving more RIJVs from a range 
of projects could offer a broader range of expertise and improve data accuracy and reliability. Further research can 
be undertaken to analyse RIJVs in different countries or regions to understand how regional regulatory frameworks, 
cultural differences, and economic conditions influence CSFs, providing a more contextualised understanding of suc-
cess. Research can also explore how emerging technologies like BIM and AI impact CSFs in RIJVs, emphasising innova-
tion as a success factor. Further, adopting a stakeholder-centric approach, particularly in high-profile RIJVs, further 
research needs to evaluate how stakeholder engagement, satisfaction, and communication strategies contribute to 
overall success, incorporating perspectives from government bodies, local communities, and environmental groups.

Acknowledgements We would like to thank the respondents from RIJVs who contributed to the research.

Author contributions AB undertook the research under the supervision of GW and MOT. AB wrote the first draft of the manuscript. GW and 
MOT edited and revised the manuscript. AB and GW revised the manuscript based on reviewer feedback. All authors reviewed the manuscript.

Data availability Data sets generated during the current study are available from the corresponding author on reasonable request.



Vol.:(0123456789)

Discover Cities             (2025) 2:3  | https://doi.org/10.1007/s44327-025-00045-7 
 Research

Declarations 

Ethics approval and consent to participate Ethical approval for the study was obtained as per the ethics standards of Aston University. University. 
All procedures performed in the study were in accordance with the ethical standards of Aston University. Informed consent was obtained 
from all individual participants included in the study

Competing interests The authors declare no competing interests.

Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License, which 
permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you give appropriate credit to 
the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the licensed material. You 
do not have permission under this licence to share adapted material derived from this article or parts of it. The images or other third party 
material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If 
material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds 
the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http:// creat iveco 
mmons. org/ licen ses/ by- nc- nd/4. 0/.

References

 1. GOV. Settlement for the next 5-year funding period for railway infrastructure in England and Wales, 2022. https:// www. gov. uk/ gover 
nment/ speec hes/ settl ement- for- the- next-5- year- fundi ng- period- for- railw ay- infra struc ture- in- engla nd- and- wales. Accessed 06 Mar 2024.

 2. Cherinet D. Effectiveness of joint venture for local contractors in a mega project construction. Am J Civ Eng. 2020;8(4):97–105.
 3. Hong Y, Chan DWM. Research trend of joint ventures in construction: a two-decade taxonomic review. J Facilit Manag. 2014;12(2):118–41.
 4. Morrice D, Hands M. Crossrail project: commercial aspects of works contracts for London’s Elizabeth line. Proc Inst Civ Eng Civ Eng. 

2017;170(6):42–7.
 5. GOV. HS2 Contractors, 2018. https:// assets. publi shing. servi ce. gov. uk/ media/ 5af32 085ed 915d0 df4e8 cd01/ 4869_ HS2_ Contr actor_ Day_ 

biogs_ viz1. pdf. Accessed 6 Mar 2024.
 6. Adnan H, Chong H, Morledge R. Success criteria for international joint ventures: the experience of Malaysian contractors in the Middle 

East, Volume 5, 2011. https:// irep. ntu. ac. uk/ id/ eprint/ 8844. Accessed 7 Mar 2024.
 7. Rohm M. Modelling critical success factors of international joint ventures in real estate development: perspective of a capital investor. PhD 

Thesis. University of Gloucestershire. 2017. https:// eprin ts. glos. ac. uk/ 5641/1/ PHD_ Final_ thesis_ Redac ted_ Signa ture_ CV. pdf. Accessed 
20 Mar 2024.

 8. Zhou Q, Deng X, Jin R, Chang T. Analysing the key drivers of contractors’ temporary competitive advantage in the competition of inter-
national high-speed rail projects. KSCE J Civ Eng. 2019;23(11):4579–91.

 9. High Speed 2. Project rescoping: Phase Two cancellation, 2023. https:// www. hs2. org. uk/ in- your- area/ assis tance- for- prope rty- owners/ 
proje ct- resco ping- phase- two- cance llati on/#: ~: text= On% 2018% 20Jan uary% 202024% 2C% 20it,are% 20imp acted% 20by% 20this% 20ann 
ounce ment. Accessed 07 Mar 2024.

 10. Nooteboom B. Inter-Firm Alliances: Analysis and Design, London: Routledge, 1999. Organisation for Economic Co-operation and Devel-
opment (1986) Competition Policy and Joint Ventures, Paris: OECD. Available at: https:// doi. org/ 10. 4324/ 97802 03027 585. Accessed 29 
Jul 2024.

 11. Caloghirou Y, Ioannides S, Vonortas NS. Research joint ventures. J Econ Surv. 2003;17(4):541–70.
 12. Teece DJ. Competition, cooperation, and innovation: organizational arrangements for regimes of rapid technological progress. J Econ 

Behav Org. 1992;18:1–25.
 13. Harrigan KR. Joint ventures, alliances, and corporate strategy, Beard Books, Washington, DC, 2003. Accessed 29 Jul 2024.
 14. Kazaz A, Ulubeyli S. Strategic management practices in Turkish construction firms. J Manag Eng ASCE. 2009;25(4):185–94.
 15. Ashley DB. Construction joint ventures. J Constrct Div. 1980. https:// doi. org/ 10. 1061/ JCCEAZ. 00008 95Acc essed: 08/ 11/ 23.
 16. Norwood SR, Mansfield NR. Joint venture issues concerning European and Asian construction markets of the 1990’s. Int J Project Manage. 

1999;17(2):89–93.
 17. Ozorhon B, Arditi D, Dikmen I, Birgonul M. The performance of international joint ventures in construction. J Manag Eng. 2010. https:// 

doi. org/ 10. 1061/ (ASCE) ME. 1943- 5479. 00000 22.
 18. Geringer JM, Hebert L. Control and performance of international joint ventures. J Int Bus Stud. 1989;20(2):235–54.
 19. Killing P. Strategies for joint venture success. London: Routledge; 1983.
 20. Tatoglu E, Glaister KW. Performance of international joint ventures in Turkey: perspectives of western firms and Turkish firms. Int Bus Rev. 

1998;7(6):635–56.
 21. Sanchez SJ, Morozova A. Reflecting on social impacts of large-scale infrastructure projects: displacement and resettlement of communi-

ties. 2021. https:// comme rcial. allia nz. com/ news- and- insig hts/ expert- risk- artic les/ esg- risk- briefi ng-1- 2021. html#: ~: text= Large% 20sca 
le% 20inf rastr ucture% 20(LSI)% 20are ,growth% 20in% 20a% 20spe cific% 20area. Accessed 11 Nov 2023.

 22. Zhao X, Hwang BG, Yu GS. Identifying the critical risks in underground rail international construction joint ventures: case study of Singa-
pore. Int J Project Manage. 2013;31(4):554–66.

 23. Hwang BG, Zhao X, Yu GS. Risk identification and allocation in underground rail construction joint ventures: contractors’ perspective. J 
Civ Eng Manag. 2016;22(6):758–67.

 24. Freund YP. Planning review. Crit Success Factors. 1988;16(4):20–3.

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://www.gov.uk/government/speeches/settlement-for-the-next-5-year-funding-period-for-railway-infrastructure-in-england-and-wales
https://www.gov.uk/government/speeches/settlement-for-the-next-5-year-funding-period-for-railway-infrastructure-in-england-and-wales
https://assets.publishing.service.gov.uk/media/5af32085ed915d0df4e8cd01/4869_HS2_Contractor_Day_biogs_viz1.pdf
https://assets.publishing.service.gov.uk/media/5af32085ed915d0df4e8cd01/4869_HS2_Contractor_Day_biogs_viz1.pdf
https://irep.ntu.ac.uk/id/eprint/8844
https://eprints.glos.ac.uk/5641/1/PHD_Final_thesis_Redacted_Signature_CV.pdf
https://www.hs2.org.uk/in-your-area/assistance-for-property-owners/project-rescoping-phase-two-cancellation/#:~:text=On%2018%20January%202024%2C%20it,are%20impacted%20by%20this%20announcement
https://www.hs2.org.uk/in-your-area/assistance-for-property-owners/project-rescoping-phase-two-cancellation/#:~:text=On%2018%20January%202024%2C%20it,are%20impacted%20by%20this%20announcement
https://www.hs2.org.uk/in-your-area/assistance-for-property-owners/project-rescoping-phase-two-cancellation/#:~:text=On%2018%20January%202024%2C%20it,are%20impacted%20by%20this%20announcement
https://doi.org/10.4324/9780203027585
https://doi.org/10.1061/JCCEAZ.0000895Accessed:08/11/23
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000022
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000022
https://commercial.allianz.com/news-and-insights/expert-risk-articles/esg-risk-briefing-1-2021.html#:~:text=Large%20scale%20infrastructure%20(LSI)%20are,growth%20in%20a%20specific%20area
https://commercial.allianz.com/news-and-insights/expert-risk-articles/esg-risk-briefing-1-2021.html#:~:text=Large%20scale%20infrastructure%20(LSI)%20are,growth%20in%20a%20specific%20area


Vol:.(1234567890)

Research  
Discover Cities             (2025) 2:3  | https://doi.org/10.1007/s44327-025-00045-7

 25. Adnan H, Morledge R. Joint venture projects in Malaysian construction industry factors critical to success. Assoc Res Constr Manag. 
2003;3(2):765–74.

 26. Mba BMF, Agumba JN. Critical success factors influencing performance outcome of joint venture construction projects in South 
Africa: comparison of first and second order models. Constr Econ Build. 2018;18(3):74–94.

 27. Al-Khalifa AK, Peterson SE. The partner selection process in international joint ventures. Eur J Mark. 1999;33(11/12):1064–81.
 28. Kwok HCA, Then D, Skitmore M. Risk management in Singapore construction joint ventures. J Constr Res. 2000;1(2):139–49.
 29. Gale A, Luo J. Factors affecting construction joint ventures in China. Int J Project Manage. 2004;22(1):33–42.
 30. Samanta PK, Singla HK. Factors affecting the success of joint ventures in Indian construction firms. IUP J Manag Res. 2019;18(3):39–50.
 31. Ozorhon B, Arditi D, Dikmen I, Birgonul MT. Effect of partner fit in international construction joint ventures. J Manag Eng. 

2008;24(1):12–20.
 32. Sridharan G. Factors affecting the performance of international joint ventures—a research model, National Univ. of Singapore, 2, 84–91., 

1st Int. Conf. on Construction Industry Development. 1997.
 33. Fey C, Beamish PW. Strategies for managing Russian international joint venture conflict. Eur Manag J. 1999;17(1):99–106.
 34. Kottolli A. Partner Selection criteria for International Joint Ventures. 2002. http:// www. geoci ties. ws/ akott olli/ partn er_ selec tion_ crite ria_ 

for_ IJV. html. Accessed 10 Nov 2023.
 35. Mohamed S. Performance in international construction joint ventures: modeling perspective. J Constr Eng Manag. 2003. https:// doi. org/ 

10. 1061/ (ASCE) 0733- 9364(2003) 129: 6(619).
 36. Famakin IO, AJE, I.O. and Ogunsemi, D.R. Assessment of success factors for joint venture construction projects in Nigeria. J Financ Manag 

Prop Constr. 2012;17(2):153–65.
 37. Martin H, Emptage K. Knowledge-transfer enablers for successful construction joint ventures. J Leg Aff Disput Resolut Eng Constr. 

2019;11(3):04519015.
 38. Seiso MP, Ogunbayo BF, Aigbavboa CO. Joint ventures in the South African construction industry: factors militating against success. 

2023;13(1299): 1299–1299.
 39. Luo J. Assessing management and performance of Sino-foreign construction joint ventures. Constr Manag Econ. 2001;19(1):109–17.
 40. Lu C, Yu Z, Wang X, Hong Y. Empirical study on the obstacles to the success of joint ventures in construction projects. Adv Civ Eng. 

2020;2020:1748198.
 41. Tetteh MO, Chan APC, Darko A, Nani G. Factors affecting international construction joint ventures: a systematic literature review. Int J 

Constr Manag. 2020;23(1):98–113.
 42. Tetteh MO, Chan AP, Nani G, Darko A, Oppong GD. Impacts of management control mechanisms on the performance of international 

construction joint ventures: an empirical study. Eng Constr Arch Manag. 2023;30(6):2280–303.
 43. Inkpen AC, Currall SC. The nature, antecedents, and consequences of joint venture trust. J Int Manag. 1998;4(1):1–20.
 44. Lane PJ, Salk JE, Lyles MA. Absorptive capacity, learning, and performance in international joint ventures. Strat Manage J. 

2001;22(12):1139–61.
 45. Girmscheid G, Brockmann C. Inter- and intra-organizational trust in international construction joint ventures. J Constr Eng Manag ASCE. 

2010;136(3):353–60.
 46. Adnan H. Joint venture projects in Malaysian construction industry: factors critical to success. Nottingham Trent, 2004. https:// www. 

arcom. ac. uk/- docs/ proce edings/ ar2003- 765- 774_ Adnan_ and_ Morle dge. pdf. Accessed 11 Nov 2023.
 47. Sathsarani KD, Gunathilake S, Wimalasena NN. Critical success factors for the performance of international construction joint ventures 

in the Sri Lankan construction industry. 2016. http:// dl. lib. mrt. ac. lk/ handle/ 123/ 13038. Accessed 11 Nov 2023.
 48. Ring PS, Van de Ven AH. Developmental processes of cooperative interorganizational relationships. Acad Manag Rev. 1994;19(1):90–118.
 49. Dymsza WA. Successes and failures of joint ventures in developing countries: lessons from experience. Cooperative strategies in inter-

national business. 1988. pp. 403–424.
 50. Nau D. Mixing methodologies: can bimodal research be a viable post-positivist tool. Qual Rep. 1995;2(3):1–5.
 51. Johnson RB, Onwuegbuzie AJ. Mixed methods research: a research paradigm whose time has come. Educ Res. 2004;33(7):14–26.
 52. Wedawatta G. Resilience of construction SMEs to extreme weather events. Salford, UK: The University of Salford; 2013.
 53. Creswell JW. Research design: qualitative, quantitative, and mixed methods approaches. 3rd ed. Thousand Oaks, CA: SAGE Publications; 

2009.
 54. Amaratunga D, Baldry D, Sarshar M, Newton R. Quantitative and qualitative research in the built environment: application of “mixed” 

research approach. Work Study. 2002;51(1):17–31.
 55. Showkat N, Parveen H. Non-probability and probability sampling. 2017. https:// www. resea rchga te. net/ publi cation/ 31906 6480_ Non- 

Proba bility_ and_ Proba bility_ Sampl ing . Accessed 16 Mar 2024.
 56. Berndt AE. Sampling methods. J Hum Lact. 2020;36(2):224–6.
 57. Tyrer S, Heyman B. Sampling in epidemiological research: issues, hazards and pitfalls. Br J Psychiatry Bull. 2016;40:57–60.
 58. Johns R. Likert items and scales. Survey question bank: methods fact sheet. 1(1), pp.11–28. 2010. https:// dam. ukdat aserv ice. ac. uk/ media/ 

262829/ disco ver_ liker tfact sheet. pdf. Accessed 14 Mar 2023.
 59. Brown S. Likert scale examples for surveys. 2010. https:// www. exten sion. iasta te. edu/ docum ents/ anr/ liker tscal eexam plesf orsur veys. pdf. 

Accessed 20 Mar 2024
 60. Statistics How To. Weighted mean: formula: how to find weighted mean. 2024. https:// www. stati stics howto. com/ proba bility- and- stati 

stics/ stati stics- defin itions/ weigh ted- mean/ . Accessed 16 Mar 2024.
 61. Holt G. Asking questions, analysing answers: relative importance revisited. Constr Innov. 2013;14(1):2–16.
 62. Johnson JW, LeBreton JM. History and use of relative importance indices in organizational research. Organ Res Methods. 2004;7(3):238–57.
 63. Yang J-B, Wei P-R. Causes of delay in the planning and design phases for construction projects. J Arch Eng. 2010;16(2):80–3.
 64. Atkinson RJ, Tennakoon M, Wedawatta G. Use of new models of construction procurement to enhance collaboration in construction 

projects: the UK construction industry perspective. J Financ Manag Prop Constr. 2023;28(1):45–63.
 65. Mcdonald J. Spearman Rank Correlation. 2024. https:// stats. libre texts. org/ Books helves/ Appli ed_ Stati stics/ Biolo gical_ Stati stics_ (McDon 

ald)/ 05% 3A_ Tests_ for_ Multi ple_ Measu rement_ Varia bles/5. 02% 3A_ Spear man_ Rank_ Corre lation . Accessed 21 Mar 2024.

http://www.geocities.ws/akottolli/partner_selection_criteria_for_IJV.html
http://www.geocities.ws/akottolli/partner_selection_criteria_for_IJV.html
https://doi.org/10.1061/(ASCE)0733-9364(2003)129:6(619)
https://doi.org/10.1061/(ASCE)0733-9364(2003)129:6(619)
https://www.arcom.ac.uk/-docs/proceedings/ar2003-765-774_Adnan_and_Morledge.pdf
https://www.arcom.ac.uk/-docs/proceedings/ar2003-765-774_Adnan_and_Morledge.pdf
http://dl.lib.mrt.ac.lk/handle/123/13038
https://www.researchgate.net/publication/319066480_Non-Probability_and_Probability_Sampling
https://www.researchgate.net/publication/319066480_Non-Probability_and_Probability_Sampling
https://dam.ukdataservice.ac.uk/media/262829/discover_likertfactsheet.pdf
https://dam.ukdataservice.ac.uk/media/262829/discover_likertfactsheet.pdf
https://www.extension.iastate.edu/documents/anr/likertscaleexamplesforsurveys.pdf
https://www.statisticshowto.com/probability-and-statistics/statistics-definitions/weighted-mean/
https://www.statisticshowto.com/probability-and-statistics/statistics-definitions/weighted-mean/
https://stats.libretexts.org/Bookshelves/Applied_Statistics/Biological_Statistics_(McDonald)/05%3A_Tests_for_Multiple_Measurement_Variables/5.02%3A_Spearman_Rank_Correlation
https://stats.libretexts.org/Bookshelves/Applied_Statistics/Biological_Statistics_(McDonald)/05%3A_Tests_for_Multiple_Measurement_Variables/5.02%3A_Spearman_Rank_Correlation


Vol.:(0123456789)

Discover Cities             (2025) 2:3  | https://doi.org/10.1007/s44327-025-00045-7 
 Research

 66. Laerd Statistics. Rank-Order Correlation (cont...). 2024. https:// stati stics. laerd. com/ stati stical- guides/ spear mans- rank- order- corre lation- 
stati stical- guide-2. php#: ~: text= The% 20gen eral% 20form% 20of% 20a,sample% 20is% 20sup posed% 20to% 20rep resent. Accessed: 21 Mar 
2024.

 67. Naeem M, Ozuem W, Howell K, Ranfagni S. A step-by-step process of thematic analysis to develop a conceptual model in qualitative 
research. Int J Qual Methods. 2023. https:// doi. org/ 10. 1177/ 16094 06923 12057 89.

 68. Lucid chart. Create process maps and flowcharts. 2024. https:// www. lucid chart. com/. Accessed 24 Mar 2024.
 69. Construction Placements. Construction job titles and descriptions in the construction industry. 2024. https:// www. const ructi onpla cemen 

ts. com/ job- titles- in- const ructi on/. Accessed 20 Mar 2024.
 70. Hwang BG, Zhao X, Chin EWY. International construction joint ventures between Singapore and developing countries: risk assessment 

and allocation preferences. Eng Constr Arch Manag. 2017;24(2):209–28.
 71. Laerd Statistics. Spearman’s Rank-Order Correlation using SPSS Statistics. 2024. https:// stati stics. laerd. com/ spss- tutor ials/ spear mans- 

rank- order- corre lation- using- spss- stati stics. php. Accessed 16 Mar 2024.
 72. Moore CC, Mosley DC, Slagle M. Partnering: guidelines for win-win project management. Proj Manag J. 1992;23(1):18–21.
 73. Cheng EWL, Li H. Establishment of critical success factors for construction partnering. J Manag Eng. 2000;16(2):84–92.
 74. HS2. Community engagement strategy. 2021. https:// www. gov. uk/ gover nment/ publi catio ns/ hs2- ltds- commu nity- engag ement- strat 

egy. Accessed 23 Mar 2024.
 75. Norris E, Tetlow G. HS2 is a fiasco of change and churn. 2023. https:// www. insti tutef orgov ernme nt. org. uk/ comme nt/ hs2- fiasco- change- 

churn. Accessed 24 Mar 2024.
 76. Park BI, Giroud A, Mirza H, Whitelock J. Knowledge acquisition and performance: the role of foreign parents in Korean IJVs. Asian Bus 

Manag. 2008;7(1):11–32.
 77. Nooteboom B. The dynamics of trust: communication, action and third parties. In Trust (pp. 9–30). Brill. 2012. https:// doi. org/ 10. 1163/ 

97890 04221 383_ 003. Accessed 24 Mar 2024.
 78. Patacas J, Dawood N, Kassem M. BIM for facilities management: a framework and a common data environment using open standards. 

Autom Constr. 2020;120: 103366.
 79. Mba MFB, Agumba JN. Challenges of joint ventures in the construction industry: literature review. 2015. https:// hdl. handle. net/ 10210/ 

87829. Accessed 26 Mar 2024.
 80. Dinsmore PC. Proactive conflict management. Proj Manag J. 1988;19(1):15–6.
 81. Khamaksorn A, Tah J, Kurul E. Knowledge creation: a case study of international construction joint venture projects in Thailand. Int J Innov 

Manag Technol. 2020;11(1):10–7.
 82. Tetteh MO, Chan AP. Review of concepts and trends in international construction joint ventures research. J Constr Eng Manag. 

2019;145(10):04019057.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

https://statistics.laerd.com/statistical-guides/spearmans-rank-order-correlation-statistical-guide-2.php#:~:text=The%20general%20form%20of%20a,sample%20is%20supposed%20to%20represent
https://statistics.laerd.com/statistical-guides/spearmans-rank-order-correlation-statistical-guide-2.php#:~:text=The%20general%20form%20of%20a,sample%20is%20supposed%20to%20represent
https://doi.org/10.1177/16094069231205789
https://www.lucidchart.com/
https://www.constructionplacements.com/job-titles-in-construction/
https://www.constructionplacements.com/job-titles-in-construction/
https://statistics.laerd.com/spss-tutorials/spearmans-rank-order-correlation-using-spss-statistics.php
https://statistics.laerd.com/spss-tutorials/spearmans-rank-order-correlation-using-spss-statistics.php
https://www.gov.uk/government/publications/hs2-ltds-community-engagement-strategy
https://www.gov.uk/government/publications/hs2-ltds-community-engagement-strategy
https://www.instituteforgovernment.org.uk/comment/hs2-fiasco-change-churn
https://www.instituteforgovernment.org.uk/comment/hs2-fiasco-change-churn
https://doi.org/10.1163/9789004221383_003
https://doi.org/10.1163/9789004221383_003
https://hdl.handle.net/10210/87829
https://hdl.handle.net/10210/87829

	Critical success factors for rail infrastructure joint ventures
	Abstract
	1 Introduction
	2 Literature review
	2.1 Joint ventures
	2.2 Rail infrastructure projects
	2.3 Critical success factors
	2.4 Frequently occurring CSFs in existing literature
	2.4.1 Selection of a suitable partner
	2.4.2 Compatibility of objectives
	2.4.3 Trust
	2.4.4 Management control
	2.4.5 Clear statement of JV agreement


	3 Research method
	3.1 Data collection
	3.2 Sampling method
	3.3 Data analysis
	3.3.1 Quantitative analysis
	3.3.1.1 Weighted mean and RII 
	3.3.1.2 Spearman’s rank correlation coefficient 

	3.3.2 Qualitative analysis
	3.3.2.1 Thematic analysis 



	4 Findings
	4.1 Demographics of the respondents
	4.2 Quantitative
	4.2.1 Ranking of CSFs
	4.2.2 Correlation between CSFs on RIJVs

	4.3 Qualitative
	4.3.1 Challenges
	4.3.2 Solutions


	5 Discussion
	5.1 Most important CSFs for RIJVs
	5.2 Inter-connection of CSFs in RIJVs
	5.2.1 CSF 10, ‘intent to learn’, and CSF 11, ‘level of participation and involvement’
	5.2.2 CSF 8, ‘communication’, and CSF 9, ‘trust’
	5.2.3 CSF 3, ‘compatibility of partner objectives’, and CSF 7, ‘management control’

	5.3 Challenges
	5.4 Solutions

	6 Conclusion and recommendations
	Acknowledgements 
	References


