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Abstract


Although current research recognizes the importance of the Expectancy Theory in the construction industry, a standardized project expectancy (PE, hereafter) inventory is still an area for further exploration, especially from the owner’s perspective. This inventory is essential to identify the owner’s expectancy priorities and help select partners aligned with their long-term and sustainable project goals. Based on the Expectancy Theory, a PE inventory is proposed after conducting a comprehensive literature review. It incorporates dimensions like goal difficulty, perceived control, and self-efficacy. The reliability of the inventory is confirmed by analyzing data from 197 construction-project openers through partial least squares structural equation modeling (PLS-SEM, hereafter). The findings indicate that perceived control is the most crucial dimension in PE, followed by self-efficacy and goal difficulty. A tunneling construction megaproject in Southeast China is presented as a case study. It suggests that when selecting partners for construction projects, the project owner should prioritize those amenable to control, thereby enhancing teamwork and collaboration quality. This strategy emphasizes the importance of the owner’s command over project operation, rather than merely focusing on the partners’ capabilities.
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1. Introduction


The construction industry is a driving force in the economic structuring of nations, significantly impacting urban development and the broader economic progress [1,2,3]. In construction projects, the owner is typically involved in the entire management process, from planning and design through the construction phase to completion and acceptance [4,5]. The owner can significantly affect the project’s outcomes, as they often determine its objectives, scope, and directions [4,5]. For example, the owner’s focus on sustainability, cost, or time can shape the project’s approach from planning to execution. If project progress deviates from the owner’s project expectancy (PE, hereafter), it may lead to misunderstandings, reworkings, and disagreements between the project owner and the relevant partners [6,7]. This can further lead to project delays, increased costs, and potential conflicts due to different views on project goals and approaches [6,7]. Therefore, it is crucial to identify the factors that construct the owner’s expectancy based on the Expectancy Theory [8] to ensure the project’s smooth operation and alignment with the project goal.



The Expectancy Theory, proposed by Vroom [8], has been a dominant framework for understanding motivation. It suggests that individuals are motivated based on their expected outcomes, with their behaviors shaped by the desirability of outcomes and the likelihood of those outcomes being realized [8]. This motivational theory has gained significant attention in various sectors. For instance, in the educational sector, the theory has been used to investigate what motivates students to provide feedback to teachers regarding their perceptions of the teaching and learning experience [9,10]. In the nonprofit sector, the theory has been applied to understand the motivations of volunteers and how they perceive the value of their contributions [11]. In the field of computer technology, studies have identified that the user-friendliness of a system significantly influences self-efficacy and perceived utility, subsequently affecting decision making regarding software utilization [12]. Similarly, within the hotel industry, applications of the Expectancy Theory have explored the impact of communication satisfaction on work motivation. It was found that employees who are content with the communication dynamics demonstrate a heightened response to motivational factors, leading to enhanced job performance [13].



Current research in construction projects, while acknowledging the significance of the Expectancy Theory, primarily focuses on the motivation of construction workers or project managers [14,15,16,17,18]. For construction-project management, the crucial role of the owner’s expectancy in the project’s outcomes requires attention. Moreover, many construction professionals rely on intuition or fragmented approaches to predict the owner’s expectancy, leading to inefficiencies and potential conflicts [19,20]. The existing gap suggests the need for developing an inventory to accurately gauge and integrate the owner’s expectancy into project planning and management to enhance project outcomes and avoid reliance on intuition or fragmented approaches.



Therefore, this study seeks to address these gaps by developing a systematic inventory to describe and measure the PE from the owner’s perspective in construction projects. Based on the Expectancy Theory, PE is conceptualized through three key dimensions: goal difficulty, perceived control, and self-efficacy [13]. These three dimensions determine the extent to which the project owner expects to obtain expected results from the project. Based on these aspects, this study further develops a PE inventory from the construction owner’s perspective. The reliability of the inventory is then confirmed through partial least squares structural equation modeling (PLS-SEM, hereafter). The PE inventory offers a structured approach to integrate these factors into project planning and management, enhancing decision making and aligning project goals with the owner’s expectancy. By underscoring the owner’s command over project operations, this inventory assists the project owner in selecting the partners within their control, thus improving teamwork and collaboration. It can also facilitate better decision making, ensuring the projects align with the owner’s expectancy and leads to more successful outcomes. The main objectives of this study are the following:




	(1)

	
Developing a PE inventory for the owner of a construction project;




	(2)

	
Determining the priority of the project owner’s expectancy;




	(3)

	
Providing management solutions for the project owner to select the right partner.









This study is then structured as follows. Section 2 provides a literature review, developing a new inventory of PE in construction industry. Section 3 details the methodology, using surveys for data collection from project owners. Section 4 applies PLS-SEM to validate the PE inventory and introduces a tunneling-construction megaproject as a case study. In Section 5, the findings are discussed with recommendations for project owners. Section 6 addresses limitations and future research directions, and Section 7 concludes the study, summarizing the key insights.




2. Conceptualizing PE in Construction Projects


The Expectancy Theory [8] indicates that individuals are more likely to exert effort and perform better when they believe that their effort will lead to better performance and that better performance will lead to desired outcomes [21]. Chiang et al. [13] identified that goal difficulty, perceived control, and self-efficacy are critical components of PE. Goal difficulty reflects the challenges and attainability of project objectives; perceived control refers to participants’ sense of influence over the project’s process and outcomes; self-efficacy relates to their confidence and ability to complete project tasks [13]. According to these three dimensions, this section mainly identifies the factors that construct the owner’s PE through a comprehensive review of the literature, and a new inventory of PE is developed.



2.1. Goal Difficulty


Goal difficulty, rooted in the goal-setting theory [22], is a fundamental aspect of PE. This theory states that specific, challenging, yet attainable goals can lead to higher performance and motivation [22]. Goal difficulty can be divided into two dimensions: process-related factors and environmental factors [22]. In construction projects, these two are about organizations’ internal and external factors, respectively.



For a project owner, the level of goal difficulty directly impacts the strategies and efforts they invest, influencing the likelihood of achieving the project objectives [23,24]. High perceived goal difficulty may reduce motivation and subsequently lower project expectancy, as the project owner might feel the goals are unattainable [13]. To align with this adverse description, the study’s later questionnaire design adopts a reverse phrasing approach, ensuring consistency with the overall research narrative. This approach helps in accurately capturing the impact of goal-difficulty perception on project expectancy.



2.1.1. Process-Related Factors


Process-related factors significantly influence a project’s establishment and achievement of goals. For a project owner, defining clear, actionable goals is fundamental for efficient resource allocation and team motivation [25,26]. Leveraging data-centered tools, for instance, can substantially improve goal monitoring and facilitate involvement in the goal-setting process [23]. Commitment to challenging performance goals drives effort and persistence and elevates service quality and performance levels [13,27,28]. Moreover, effective coordination and clear communication within an organization are indispensable for achieving common goals, emphasizing the importance of collaborative efforts [29,30]. These strategies can impact the internal dynamics of project management, enhance project execution, and ensure the established goals can be successfully achieved.




2.1.2. Environmental Factors


External resources, such as capital, technology, and information, are crucial for the project owner in overcoming internal constraints [31,32]. These resources become particularly crucial when adapting to global sustainability challenges and evolving business structures, which demand new cooperation models and enhanced stakeholder interactions [33,34]. Additionally, the competitive market environment shapes the project owner’s goal setting, influencing the focus on market strategy [34,35]. The significance of risk management, especially in the construction industry, is underscored by force majeure events, highlighting the need for strategic planning that includes safety and risk minimization [36,37]. Cultural factors also affect goal commitment and strategic decision making under pressure [38,39]. These external influences collectively shape the project owner’s approach to setting and achieving goals in varying market and environmental conditions.



Table 1 lists the constructed components of goal difficulty.





2.2. Perceived Control


Based on the Expectancy Theory [8], perceived control is an essential psychological concept that emphasizes the owner’s cognition of their ability to influence their environment [13]. Perceived control significantly influences the project owner’s interactions with challenges. It affects their motivation and decision making. In construction projects, perceived control is significantly involved in the governance structure: formal contract governance and informal relationship governance [40,41]. Contractual governance provides clear, legally binding agreements that outline responsibilities and obligations, reducing uncertainties and enhancing the owner’s sense of control [40]. In contrast, relational governance, based on shared values and trust, fosters commitment and collaborative relationships, contributing to a more flexible project environment [41]. Effectively integrating these governance methods can enhance the project owner’s control over the project.



2.2.1. Contractual Governance


Contractual governance is essential in construction [42,43]. The effectiveness of contractual governance lies in its ability to provide a solid foundation for clear agreements, mutual understanding, and effective risk management, ensuring that all parties involved have a common understanding of their responsibilities [42,43]. For a project owner, contracts provide clarity on responsibilities and risk allocation, serving as critical tools in preventing disputes [43]. Precise contract language and a mutual understanding of terms are key to the success of contractual governance. Given the unpredictable nature of construction projects, detailed contracts are essential for mitigating unforeseen risks [44]. Therefore, to enhance governance, the project owner can implement measures like supplier codes of conduct and systematic audits to enhance transparency and compliance with project standards [45]. These steps are vital for maintaining control and ensuring project integrity throughout its lifecycle.




2.2.2. Relationship Governance


Different from contractual governance, relational governance relies on informal mechanisms, such as collaborative relationships based on trust and consensus, which are anticipated outcomes of a relational-governance approach [46,47]. For a project owner, establishing trust is central to this relational governance, which can promote commitment to shared objectives and effective relational communication [48,49]. Despite the importance of solid relationships, disputes due to differing opinions are expected [50]. Therefore, the project owners need to strategize conflict mitigation to maintain project stability [51]. Fair decision-making authority distribution among stakeholders is crucial to prevent erroneous decisions that could derail project success [52]. The project owner can enhance overall project coordination and performance by promoting consensus-based decision making [53].



Table 2 lists the constructed components of perceived control.





2.3. Self-Efficacy


Self-efficacy, pioneered by Bandura [54], is the belief in one’s ability to exercise control over the external environment. It influences the project owner’s decision making, persistence in facing challenges, and confidence in achieving goals [13,55]. Individuals with high self-efficacy are more likely to engage in behaviors that lead to successful results because they believe in their ability to influence outcomes [55]. In the construction industry, a comprehensive concept of self-efficacy includes resilience to challenges and firm confidence in one’s abilities [23,54]. Resilience is about coping with setbacks and persisting despite challenges [56]. This quality is vital for a project owner in managing adversity, learning from failures, and moving forward [57]. Confidence relates to an owner’s belief in their ability to perform tasks, achieve objectives, and sustain motivation in project execution [54,58,59]. The consideration of both resilience and confidence is critical for effective project management.



2.3.1. Resilience


Resilience represents the ability to withstand and recover from challenges. It usually involves a strategic, long-term approach to navigating the complexities and uncertainties [56]. This resilience allows project owners and teams to maintain a positive outlook under stress, which is crucial for crisis management and emergency response. [56,57,60]. Effective problem solving is integral to resilience in successful partnerships. It is not just the presence of challenges but the manner of their resolution that counts [61,62]. Because issues inevitably arise in any project, the key lies in how the project owner effectively solves problems and their attitude towards them. The project owner’s ability to solve problems effectively reflects the organizational culture’s capacity for continuous improvement, fostering adaptability and positive change [62,63,64].




2.3.2. Confidence


Confidence, integral to self-efficacy, reflects an owner’s belief in their capability to execute tasks successfully [54,58,59]. This belief influences their control over motivations, behavior, and social interactions. Bandura [54] identified four principal sources that shape self-efficacy: mastery experiences, vicarious experiences, social persuasion, and physiological states. Research shows that self-efficacy is central to the owner’ s decision making, especially in the critical leadership function of developing task strategies [65]. On this basis, McCormick et al. [66] introduced “leadership self-efficacy” into leadership research, which is about a leader’s belief in their ability to lead the team and navigate challenges effectively. Leaders with higher self-efficacy are more inclined to participate in essential leadership activities frequently and effectively [67].



Table 3 lists the constructed components of perceived control.



In this section, a comprehensive literature review is conducted to analyze the factors and sub-factors of PE from the dimensions of goal difficulty, perceived control, and self-efficacy. As a result, Table 1, Table 2 and Table 3 summarize the PE-inventory identifications in the construction context. The conceptual inventory of PE is presented in Figure 1.






3. Research Design


This study employs a structured research design to systematically examine PE factors from the owner’s perspective. The research begins with a comprehensive literature review in the Web of Science database, focusing on PE in construction-project management. This initial step aims to identify knowledge gaps and form a solid theoretical base for the conceptual PE inventory, with a critical evaluation and synthesis of findings to comprehensively understand PE’s various dimensions. Following this, the study develops a conceptual inventory for PE, integrating the literature to define key factors and constructs, ensuring relevance to current industry practices.



Subsequent steps involve engaging industry experts to refine the conceptual inventory, using their feedback to align it with real-world practices. A questionnaire is designed for data collection, specifically targeting those involved in construction projects, and administered to a diverse, purposively sampled group. The study then conducts a thorough statistical analysis using IBM SPSS Statistics 26.0 and SmartPLS 4.0. This includes descriptive statistics, T-tests, Analysis of Variance (ANOVA, hereafter), and PLS-SEM model assessment, with PLS-MGA, to explore group-specific differences. The results and path coefficients of the PE inventory inform a discussion offering specific implications and recommendations for project owners in the construction industry. The research concludes by identifying limitations, suggesting future research directions, and summarizing key findings and their applicability in project management, with a focus on addressing goal difficulty, perceived control, and self-efficacy.



This methodology involves steps focused on identifying, validating, and refining indicators of PE inventory. Figure 2 illustrates the sequential connections involved in developing PE inventory.




4. Empirical Testing and Analysis


4.1. Data Description


4.1.1. Personal Particulars


In this study, 528 questionnaires were distributed in 2023 in China, and 197 valid responses were received, reflecting a 37.31% response rate. It is noted that response rates in construction-industry studies generally fluctuate between 25 and 30% [68]. This figure is a bit higher than the median response rate of 35.7% documented in U.S.-based organizational academic studies. Therefore, in this survey, the 37.31% response rate achieved in the present study is acceptable and highlighted. This data shows the efficacy of the survey methodology, thereby enforcing the validity of the research conclusions drawn from this robust respondent engagement.



No outliers were detected in the responses during the IBM SPSS Statistics analysis. To ensure the reliability of PLS-SEM analysis, this study followed the recommendation of Hair et al. [69], which suggests a minimum sample size of ten times the number of formative indicators for the most complex construct. With six formative indicators in our most complex construct, a minimum sample size of 60 (6 × 10) is required. This study meets this requirement.



The respondents’ particulars are summarized in Table 4. The survey captured responses from a spectrum of roles in construction, both managerial and technical. Respondents were almost evenly distributed across various project natures: government-involved, government-led, and corporate/private. Therefore, the data are useful for examining whether there are any intergroup differences.




4.1.2. Observations from the Interviewees’ Responses


In this study, respondents evaluated statements using a 1–7 Likert scale, with 1 denoting ‘strongly disagree’ and 7 ‘strongly agree’. This scale, recommended for its precision in reflecting respondents’ perspectives and enhancing data-analysis sensitivity [70], was employed to assess PE indicators. The descriptive statistics are shown in Table 5. Cronbach’s alpha is traditionally employed to assess a construct’s internal consistency, with a threshold value of 0.7 [71]. It should be noted that among the factors, relationship governance has the lowest Cronbach’s alpha (0.69). Zhang and Xu [72] suggested that if the Cronbach’s alpha value of a subfactor is lower than 0.6, deleting or modifying the item should be considered [72]. However, all sub-factors’ Cronbach’s alphas of B2 are over 0.6: V17 is 0.63, V18 is 0.65, V19 is 0.60, and V20 is 0.61. Therefore, Cronbach’s alpha of B2 can be acceptable. These figures suggest satisfactory internal consistency for the survey scale.



The findings, as detailed in Table 5, have mean scores for most indicators exceeding 4 except for items V14, V22, V23, and V27. This suggests general agreement among participants on the prevalence of PE in their projects. Notably, V27, indicating a collective commitment to overcoming project challenges, had the lowest mean score of 3.92, falling below the neutral benchmark. This suggests a discrepancy in perceptions regarding collaborative problem-solving, particularly among managerial and technical staff. V22 also falls below the neutral benchmark, with a score of 3.93. It suggests a significant opportunity for improvement in managing stress and pressure within project teams. Conversely, V1 had the highest mean score (4.81), reflecting a consensus on the project’s robust resource environment conducive to achieving objectives. The consistency in responses was further evident in V12, with the lowest standard deviation (0.86), signifying uniform agreement on the clarity and comprehensiveness of project contracts. In contrast, V2 recorded the highest standard deviation (1.27), indicating divergent views concerning the controllability of the project’s technical difficulties.





4.2. PLS-SEM Analysis


The analytical inventory was assessed using SmartPLS4, adhering to the PLS-SEM analysis guidelines outlined by Hair et al. [69]. A 5% significance level was established for evaluating path coefficients. The significance of these coefficients was ascertained through bootstrapping, employing 5000 subsamples to ensure a comprehensive analysis. The detailed outcomes of the PLS-SEM analysis are depicted in Figure 3, providing a visual representation of the path relationships and their respective levels of significance.



The validity of the inventory is further evaluated by analyzing the outcomes of the PLS-SEM [69].



4.2.1. Common Method Variance


Assessing Common Method Variance (CMV, hereafter) in PLS path modeling is essential since it relates to variance in measures caused by the method of measurement, not the constructs themselves. Given that the constructs were measured simultaneously through a single questionnaire, there is a potential for CMV, which could distort the proper relationships between constructs, leading to inaccurate conclusions. A significant factor explaining over 50% of the variance in a factor analysis suggests the presence of CMV [73]. However, the dominant factor in this analysis accounted for only 10.80% of the variance, implying that CMV is not a significant concern in this model evaluation.




4.2.2. Composite Reliability and Average Variance Extracted


While Cronbach’s alpha is traditionally used to assess the internal consistency of a construct [71], Composite Reliability (CR, hereafter) is regarded as a more suitable measure for PLS models [69]. It is expected that the CR for all constructs should meet or exceed the acceptable threshold of 0.6 [71]. Convergent validity is further determined by examining the indicators’ outer loadings along with the Average Variance Extracted (AVE, hereafter) [74]. Typically, an AVE greater than 0.5 is preferred, yet an AVE of 0.4 is considered satisfactory if the Composite Reliability exceeds 0.7 [75]. The reliability and validity of the PE indicators, as detailed in Table 6, show that all results exceed the 0.5 threshold, confirming the reliability of the established criteria.




4.2.3. R2 Value, f2 Value and Predictive Relevance Q2


The R2 value, f2 effect size, and predictive relevance Q2 are key metrics for assessing the structural model’s fitness. R2 measures the model’s predictive accuracy and is the squared correlation between the actual and predicted values of a specific endogenous construct [69]. R2 and adjusted R2 values above 0.10 are generally considered acceptable [76]. The f2 effect size is used to ascertain the omitted construct’s substantive impact on endogenous constructs, with Cohen [77] characterizing values of 0.02, 0.15, and 0.35 as indicative of weak, medium, or large effects, respectively. The Stone–Geisser’s Q2 value, derived from the blindfolding procedure, gauges the model’s predictive relevance, with Q2 values above zero suggesting predictive relevance. Values of 0.02, 0.15, and 0.35 for Q2 correspond to small, medium, and large predictive relevance, respectively [78]. As presented in Table 7, all Q2 values in this study are within acceptable ranges.




4.2.4. Heterogeneity


Data heterogeneity occurs due to distinct characteristics across groups, requiring a nuanced analysis to understand the varied dynamics [78]. PLS-MGA is particularly useful for analyzing nonparametric data, where traditional parametric tests may not be appropriate due to data-distribution issues [79]. This approach facilitates detailed comparisons across different subsets within the data, revealing significant variances or parallels in their patterns of response or behavior.



In data description, after using T-tests and ANOVA to identify whether there is a difference in all the variables of both participants and projects, the significant differences are observed in two categories of ‘Age’ and ‘Highest degree attained’. Therefore, in heterogeneity analysis, PLS-MGA is used to further test the most critical path in each category. ‘Age’ is divided into groups of ‘Under 35 years old’ and ‘35 years old and above’, and ‘Highest degree attained’ is divided into ‘Bachelor’s degree and under’ and ‘Master’s degree and above’.



The results of the PLS-MGA analysis are in Table 8. It reveals a significant difference in the ‘Goal difficulty -> Process-related factors’ path for age groups under and over 35 years old (p = 0.048, under). For the highest degree attained, a significant difference is noted in ‘Self-efficacy -> Resilience’ (p = 0.032). This suggests a level of homogeneity in the perception of goal difficulty and self-efficacy across different age and educational groups.





4.3. Case Study of a Mega Tunneling Project in China


To demonstrate the practical application of the proposed PE inventory, this research introduces a tunneling-construction megaproject in Southeast China as a case study. This government-led project, valued at over CNY 32 billion, presents unique challenges due to its immense scale, complexity, and inherent uncertainty, particularly in the contractor selection process. This process involves evaluating various potential contractors, each with distinct strengths and areas of expertise. A significant challenge identified in this case is the difficulty in discerning subtle differences among contractors, especially given the relatively comparable capabilities. This scenario underscores the importance of the project owner’s subjective judgments in contractor selection, highlighting the practical implications of the PE inventory in such decisions.



At the beginning of the project, the project owner was interviewed to explore their decision-making priorities for selecting contractors. Questions like “What criteria are most important when evaluating contractors?” and “How do you decide among contractors with similar capabilities?” were investigated. The findings revealed that while standardized processes were initially key in assessing contractors, especially for ensuring selection based on capabilities (aligning with goal difficulty), the scenario shifted when the contractors presented comparable skill sets. In such cases, the owner focused more on subjective evaluations, aspects not typically captured in standard bidding documents. These subjective aspects align closely with perceived control and self-efficacy, underscoring their critical role in the selection process.



At the same time, interviews with the winning contractors provided insights extending beyond their qualifications and backgrounds. Queries such as “Why do you think you were awarded this project?” and “What factors contributed to your successful outcomes?” were explored. Besides addressing goal difficulty, the contractors highlighted their compatibility and previous collaborations with the owner. They acknowledged the significance of aligning with the owner’s preferences and priorities, mirroring the perceived control and self-efficacy aspects of the PE framework. Their adaptability to the owner’s needs and their capability for effective collaboration were identified as key contributors to their success.



This case study clearly reflects the role of the PE framework in a real-world scenario. While goal difficulty is an important consideration, aspects such as perceived control and self-efficacy are also critical, especially in megaprojects with higher risks. The subjective criteria and alignment with the project owner’s preferences prove to be critical. This demonstrates how the PE inventory can assist both project owners and contractors in harmonizing their expectations and strengths, fostering more effective collaboration and successful project results.





5. Conclusions and Recommendations


5.1. Discussions


The results from the PLS-SEM analysis validate the proposed PE inventory, effectively aligning with the Expectancy Theory [8] and confirming the relevance of the chosen constructs in practical settings. Figure 3 shows that all path coefficients are statistically significant. Based on the significance of the coefficient values, the components of PE are substantiated statistically. The analysis demonstrates that the owner’s PE is primarily determined by three key dimensions: perceived control, self-efficacy, and goal difficulty [8,21].



Comparatively, goal difficulty has the lowest contribution to PE among the three dimensions (with a path coefficient of 0.810). Given the inverse nature of this dimension, it implies that lower goal difficulty correlates with the owner’s higher PE, indicating that excessively challenging goals may diminish the owner’s expectancy of project outcomes [22]. Within the construct of goal difficulty, environmental factors exert a greater impact than process-related factors. This highlights the importance of external market conditions over internal project processes, with key indicators being coordination and communication (V5) in process-related factors and less competitive market conditions (V8) in environmental factors.



Perceived control is identified as the most influential element (with a path coefficient of 0.848), emphasizing the owner’s control over project progression and outcomes. In this construct, the distinction between contractual and relationship governance is particularly noteworthy [40,41]. Contractual governance, indicated by its highest path coefficient of 0.889, highlights the importance of strict adherence to contractual obligations (V16). This aspect suggests that clear, well-defined contracts serve as a foundation for managing and assigning responsibilities, thereby reducing ambiguities and potential conflicts. The relationship governance, though slightly less influential in the model, emphasizes the importance of fostering trust and mutual understanding between the project owner and partners (V19).



Self-efficacy holds a path coefficient of 0.811. It reflects the owner’s confidence in their influence on project results. Self-efficacy extends into two key dimensions: resilience and confidence [23,60]. Resilience reflects the owner’s trust in their team’s capacity to recover quickly from difficulties and learn from failures to improve performance [56]. The emphasis on confidence highlights that a confident leadership approach can foster a positive, proactive work environment [57]. While both aspects are crucial, confidence emerges as more impactful in the study. It underscores the importance of the owner’s trust in their team’s capabilities (V24) and in the collective endeavor to overcome project-related challenges (V29).



The significant disparities among project owners in age and educational attainment reflect their different perceptions and attitudes toward PE. The difference in ‘Goal difficulty -> Process-related factors’ across age groups may stem from varying experience levels and mindsets; younger participants under 35 might approach process-related challenges differently, likely due to limited professional exposure or diverse problem-solving strategies. Similarly, the disparity in ‘Self-efficacy -> Resilience’ linked to educational attainment implies that higher education may foster enhanced coping and problem-solving abilities, advocating for continuous learning and professional development to build a resilient project owner adept at navigating project complexities.




5.2. Recommendations


PE emphasizes the degree to which project owners anticipate successful outcomes based on certain influential factors [6,7]. PE should be considered throughout the entire project operation. For example, at the project-planning stage, through evaluating the extent of PE with due regard to the project nature and characteristics, the project owner can adopt appropriate strategies to ensure the smooth operation of the project [6,7]. The following are some suggestions for the project owner:



(1) Tactical partner selection and balanced governance are required to enhance perceived control.



Maintaining perceived control over a project is pivotal from a project owner’s perspective. This involves careful consideration in the selection of contractors and the establishment of project-management rules, ensuring the owner’s command over the project operations.



Firstly, the selection of partners should not rely merely on capabilities and expertise, but on those who can foster teamwork and enhance the quality of collaboration. This approach prioritizes forming a team that aligns with the project’s objectives and meets the owner’s PE. Secondly, balancing contractual and relational governance is crucial. Clear, detailed, and adaptable contracts are necessary for establishing a robust inventory, defining roles and responsibilities, and managing changes in project conditions [40]. Concurrently, cultivating trust-based relationships with partners fosters a collaborative atmosphere [41]. Through these strategies, project owners can significantly augment their perceived control, leading to more effective teamwork and successful project outcomes.



(2) Fostering an inclusive team culture and organizational resilience is necessary to strengthen self-efficacy.



To strengthen self-efficacy, the implementation of an inclusive team culture and the creation of organizational resilience are necessary. A project owner who demonstrates resilience and confidence is more adept at managing project challenges effectively [54,61,62]. It is critical for the project owner, especially those with diverse educational backgrounds, to enhance their self-efficacy by fostering an environment of collective decision making and active involvement in project oversight.



Close collaboration with the team is essential to understand the project’s progress and to bolster confidence in the project’s direction. Establishing effective communication channels is also crucial. It ensures seamless information exchange and enhances control over project management. Furthermore, promoting a culture of resilience and collective problem-solving can empower the project owner and lead to improved project performance and outcomes.



(3) Corresponding management strategies should be developed based on different levels of goal difficulty.



While goal difficulty is often an objective factor, the way that the project owner responds to it can significantly impact PE. It is essential for project owners, especially the younger or less experienced ones, to receive adequate mentoring and support. This can be achieved by providing them with resources and training that enhance their understanding and management of complex project aspects. Encouraging an adaptable project-management approach is vital. This means not just setting realistic goals but also being open to revising them in response to changing project dynamics, new information, or unforeseen challenges. Such flexibility helps in maintaining the relevance and achievability of project goals over time.





6. Limitations and Further Study


In this study, data were collected from various project types, encompassing project owners of different ages, educational backgrounds, and levels, reflecting a certain degree of regional diversity. With the progression of digitalization, the international diversity in the study of PE inventory is also increasingly important and warrants further investigation. This indicates that despite the challenges, an in-depth study of PE inventory is essential to enhance the efficiency of current practices and provide a direction for future developments.



The implementation of PE inventory in construction projects faces key challenges. Firstly, adaptability to diverse projects requires significant resources, which is particularly challenging for smaller firms [5]. Organizational resistance to workflow changes also poses a challenge [80]. Additionally, it requires specialized skills and training [81,82], which are not always available, limiting its adoption. Future research should address these limitations. This includes developing cost-effective strategies for smaller projects, embracing changes, and broadening access to training. These efforts will enhance the industry’s efficiency and development. Addressing these challenges is critical for the successful application and utility of the PE inventory in the construction industry.




7. Concluding Remarks


While the project owner significantly influences project direction and outcomes, there is a lack of structured tools to effectively capture and integrate the project owner’s expectancy into project management. This gap can lead to misalignment between project goals and the owner’s vision, potentially causing delays, cost overruns, and conflicts. Therefore, this study innovatively develops a PE inventory for construction-project owners, prioritizes their expectancy, and offers strategies for effective partner selection, contributing to improved project performance.



Through an extensive literature review, this study identifies three main dimensions of PE in construction projects, including perceived control and self-efficacy [8,21]. These dimensions form the foundation of a comprehensive conceptual inventory, incorporating various factors and sub-factors. To refine and validate PE inventory, expert consultations were conducted, providing valuable insights and feedback. This process ensures the inventory’s grounding in both theoretical and practical aspects, addressing the complexities of managing construction projects from the owner’s perspective in a real-world context.



To enhance the reliability of the PE inventory, this study collected data from 197 project owners. These owners evaluated the identified factors within the inventory. Then, the inventory’s structure was validated using PLS-SEM. This analysis revealed statistically significant relationships among the inventory’s factors and their sub-factors. Notable differences in groups of the age and highest-degree aspects led to the validation and refinement of the proposed PE inventory. The practical application of this inventory is demonstrated through a case study of a tunneling-construction megaproject.



It is further proposed that better project performance can be achieved if the owner’s PE is effectively addressed. The following suggestions are recommended: (1) tactical partner selection and balanced governance are required to enhance perceived control, (2) fostering an inclusive team culture and organizational resilience necessary to strengthen self-efficacy, and (3) corresponding management strategies should be developed based on different levels of goal difficulty.



Based on the Expectancy Theory [8], this study develops a PE inventory for the construction industry, focusing on the project owner’s perspective. It addresses the need for standardized tools to integrate the owner’s expectancy in project management. This study identifies key dimensions of PE: goal difficulty, perceived control, and self-efficacy. The analysis of data from 197 owners using PLS-SEM reveals the paramount importance of perceived control in PE. This research enriches the construction-management literature by offering a structured approach to describe PE, contributing to effective partner selection and decision making, and enhancing project-goal alignment and its outcomes.
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Figure 1. A list of PE inventory items. 
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Figure 2. The flowchart for PE-inventory development. 
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Figure 3. PLS-SEM analysis of the PE inventory. 
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Table 1. Process-related and environmental factors with their sub-factors in goal difficulty.






Table 1. Process-related and environmental factors with their sub-factors in goal difficulty.





	
Factors and Sub-Factors

	
Explanation

	
Refs.






	
Process-related factors




	
V1. Resource availability

	
The availability of necessary resources like personnel, funds, and materials for project execution.

	
[25,26]




	
V2. Technical difficulty

	
The level of a project’s technical complexity and uncertainty of the required effort and expertise.

	
[23]




	
V3. Level of expertise support

	
The influence of the team’s, consultants’, and stakeholders’ expertise and skills in overcoming challenges and achieving objectives.

	
[27,28]




	
V4. Performance requirements

	
The specified functional capabilities and performance attributes required of project deliverables.

	
[13,27,28]




	
V5. Coordination and communication

	
The role of processes and systems in facilitating information sharing, decision making, and resource allocation.

	
[29,30]




	
Environmental factors




	
V6. Access to external resources

	
The ability to utilize external resources, such as goods, services, and data, for project success.

	
[34,35]




	
V7. Sustainability requirements

	
The importance of environmental, social, and economic considerations for long-term project viability.

	
[36]




	
V8. Market conditions

	
How competition, customer needs, and economic factors influence project requirements and constraints.

	
[34,35]




	
V9. Force majeure risks

	
The impact of uncontrollable events like natural disasters or political instability on project progress.

	
[36]




	
V10. Socio-cultural factors

	
The effect of social, cultural, and demographic factors on team communication and collaboration.

	
[38,39]




	
V11. High-risk and uncertainty

	
The potential for high risks and uncertainties to cause project complications, delays, or failure.

	
[37]











 





Table 2. Contractual governance and relationship governance with their sub-factors in perceived control.
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Factors and Sub-Factors

	
Explanation

	
Refs.






	
Contractual governance




	
V12. Contract clarity and completeness

	
The clarity, comprehensiveness, and detail in contracts that guide the obligations and responsibilities of involved parties.

	
[42,43]




	
V13. Risk allocation and management

	
The processes for identifying, assessing, and mitigating risks, and distributing risk-management responsibilities.

	
[42,44]




	
V14. Monitoring and control mechanisms

	
The use of tools and systems for monitoring project progress, evaluating performance, and ensuring alignment with objectives.

	
[45]




	
V15. Contract contingency

	
Contract provisions that address uncertainties and provide mechanisms for adapting to changing project conditions.

	
[42,44]




	
V16. Adherence to responsibilities

	
The importance of adherence to contracts in multi-party projects to clarify responsibilities and manage disputes.

	
[42,43]




	
Relationship governance




	
V17. Timeliness and accuracy of feedback

	
The provision of prompt and correct information to enable informed decision making and adjustments.

	
[47,49]




	
V18. Decision-making authority

	
The extent of power and responsibility individuals or groups have to make impactful project decisions.

	
[52,53]




	
V19. Trust expectations

	
The level of trust in each other’s competence, integrity, and reliability to fulfill obligations in a project.

	
[46,47,48]




	
V20. Dispute resolution mechanisms

	
The methods and procedures for effectively managing and resolving conflicts or disputes in a project.

	
[50,51]











 





Table 3. Resilience and confidence with their sub-factors in self-efficacy.
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Factors and Sub-Factors

	
Explanation

	
Refs.






	
Resilience




	
V21. Goal orientation

	
The functional capabilities, speed, accuracy, reliability, and other key attributes required for project deliverables.

	
[63,64]




	
V22. Coping with stress

	
The ability to mitigate the negative effects of stressors, fostering persistence and resilience.

	
[56,60]




	
V23. Adaptability

	
The capacity to adjust effectively to new or changing circumstances, maintaining resilience in the face of challenges.

	
[56,60]




	
V24. Problem solving

	
The skill to find effective solutions to challenges, enhancing persistence and resilience.

	
[61,62]




	
V25. Preparing for risks

	
Anticipating and planning for potential internal and external risks to protect the project’s timeline, budget, quality, and success.

	
[57]




	
Confidence




	
V26. Vicarious experience

	
The extent to which individuals have seen others successfully complete tasks or achieve goals.

	
[54,58,59]




	
V27. Social persuasion

	
The level of support and encouragement from others on an individual’s belief in their capabilities.

	
[54,58,59]




	
V28. Mastery experiences

	
The degree to which individuals have successfully completed tasks or achieved goals in the past.

	
[54,58,59]




	
V29. Emotional and physiological states

	
The effects of a person’s feelings and physical condition on behavior, cognition, and performance.

	
[54,58,59]




	
V30. Leadership self-efficacy

	
Stakeholders’ confidence in their ability to effectively lead and manage in specific contexts, like a construction project.

	
[67]











 





Table 4. Participants’ and projects’ information.






Table 4. Participants’ and projects’ information.





	
Variables

	
Options

	
Frequency

	
Percent






	
Participant Information




	
Age

	
24 years old and below

	
32

	
16.24%




	
25–34 years old

	
85

	
43.15%




	
35–44 years old

	
50

	
25.38%




	
45 years old and above

	
30

	
15.23%




	
Highest degree attained

	
Junior college degree and below

	
14

	
7.11%




	
Bachelor’s degree

	
109

	
55.33%




	
Master’s degree

	
55

	
27.92%




	
Doctoral degree

	
19

	
9.64%




	
Working experience

	
Less than 5 years

	
34

	
17.26%




	
5–10 years

	
79

	
40.10%




	
11–20 years

	
57

	
28.93%




	
Over 20 years

	
27

	
13.71%




	
Position type

	
Management position

	
121

	
61.42%




	
Technical position

	
76

	
38.58%




	
Project Information




	
Project type

	
Residential

	
35

	
17.77%




	
Commercial

	
95

	
48.22%




	
Integrated Office

	
34

	
17.26%




	
Civil/Infrastructure

	
33

	
16.75%




	
Project nature

	
Government-involved project

	
77

	
39.09%




	
Government-led project

	
46

	
23.35%




	
Corporate/Private project

	
74

	
37.56%




	
Contract scale

	
Less than 50 million CNY

	
60

	
30.46%




	
50 million–200 million CNY

	
80

	
40.61%




	
200 million–1 billion CNY

	
43

	
21.83%




	
More than 1 billion CNY

	
14

	
7.11%




	
Project duration

	
Less than 4 years

	
58

	
29.44%




	
4–6 years

	
92

	
46.70%




	
7–10 years

	
35

	
17.77%




	
Over 10 years

	
12

	
6.09%











 





Table 5. Measurement statements and descriptive statistics.
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Constructs and Items

	
Min Value

	
Max Value

	
Mean Value

	
Std. Deviation

	
Cronbach’s Alpha






	
A1. Process-related factors

	

	

	

	

	




	
V1

	
The project has a good resource environment that can help achieve project goals.

	
3

	
7

	
4.81

	
1.21

	
0.77




	
V2

	
The technical difficulty of the project is controllable.

	
1

	
7

	
4.28

	
1.27




	
V3

	
The project team has sufficient professionals.

	
2

	
7

	
4.26

	
1.26




	
V4

	
The final quality requirements of the project can be achieved.

	
1

	
7

	
4.69

	
1.09




	
V5

	
Coordination and communication within the project team can be anticipated.

	
1

	
7

	
4.36

	
1.25




	
A2. Environmental factors

	

	

	

	

	




	
V6

	
The project can conveniently obtain external resources.

	
2

	
7

	
4.40

	
1.23

	
0.82




	
V7

	
The project has sustainable social value.

	
2

	
7

	
4.14

	
1.19




	
V8

	
The project is in a less competitive market environment.

	
2

	
7

	
4.22

	
1.24




	
V9

	
The project is well prepared for potential force majeure risks.

	
1

	
7

	
4.30

	
1.11




	
V10

	
The project is in a multicultural communicative environment.

	
2

	
7

	
4.27

	
1.17




	
V11

	
The project has low risk and low uncertainty.

	
2

	
7

	
4.11

	
1.09




	
B1. Contractual governance

	

	

	

	

	




	
V12

	
The content of the project contract is clear and comprehensive.

	
1

	
6

	
4.17

	
0.86

	
0.76




	
V13

	
The content of the project contract can effectively allocate and manage risks.

	
1

	
7

	
4.21

	
1.16




	
V14

	
A sound project-process-control mechanism has been established in the project contract.

	
1

	
6

	
3.93

	
1.03




	
V15

	
An emergency plan for unforeseen events has been established in the project contract.

	
2

	
7

	
4.08

	
0.96




	
V16

	
All participants in the project promise to seriously implement the content stipulated in the contract.

	
3

	
7

	
4.13

	
0.94




	
B2. Relationship governance

	

	

	

	

	




	
V17

	
The project has a reasonable and operable information-exchange and feedback mechanism.

	
2

	
7

	
4.39

	
1.14

	
0.69




	
V18

	
All participants in the project have sufficient autonomy.

	
2

	
7

	
4.31

	
1.12




	
V19

	
All participants in the project have built a good trust relationship in the early stage of the project.

	
1

	
7

	
4.34

	
1.11




	
V20

	
All participants in the project have planned solutions for possible disputes in the future.

	
2

	
7

	
4.48

	
1.14




	
C1. Resilience

	

	

	

	

	




	
V21

	
The project participants have the ability to achieve the project goals.

	
1

	
7

	
4.21

	
1.14

	
0.75




	
V22

	
Project team members can effectively cope with project pressure.

	
1

	
6

	
3.93

	
0.93




	
V23

	
The project team has the ability to adapt well to new changes.

	
2

	
7

	
3.98

	
0.98




	
V24

	
The project team has the experience or ability to solve related project issues.

	
1

	
7

	
4.24

	
1.04




	
V25

	
The project team is fully prepared for possible future risks.

	
2

	
7

	
4.30

	
1.09




	
C2. Confidence

	

	

	

	

	




	
V26

	
The project team members have relevant experience in similar successful projects.

	
1

	
7

	
4.18

	
1.17

	
0.76




	
V27

	
All participants in the project promise to jointly overcome the project’s difficulties.

	
1

	
6

	
3.92

	
1.01




	
V28

	
The project manager has sufficient leadership and decision-making capabilities.

	
2

	
7

	
4.12

	
1.00




	
V29

	
The project manager has the ability to manage potential project risks in the future.

	
1

	
7

	
4.31

	
1.27




	
V30

	
The expected results of the project will have high levels of social recognition.

	
1

	
7

	
4.43

	
1.16











 





Table 6. The value of CR and AVE.
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	Cronbach’s Alpha
	CR
	AVE





	PE
	0.89
	0.86
	0.68



	Goal difficulty
	0.79
	0.76
	0.62



	Process-related factors
	0.77
	0.85
	0.52



	Environmental factors
	0.82
	0.87
	0.53



	Perceived control
	0.78
	0.82
	0.70



	Contractual governance
	0.76
	0.84
	0.52



	Relationship governance
	0.69
	0.81
	0.52



	Self-efficacy
	0.80
	0.82
	0.70



	Resilience
	0.75
	0.83
	0.50



	Confidence
	0.76
	0.84
	0.52










 





Table 7. R2 value, effect size f2, and blindfolding results.






Table 7. R2 value, effect size f2, and blindfolding results.





	

	
R2

	
Adjusted R2

	
f2

	
SSO

	
SSE

	
Q2 (=1 − SSE/SSO)






	
Goal difficulty

	
0.66

	
0.65

	
PE -> Goal difficulty

	
1.91

	
2167

	
1731.85

	
0.20




	
Process-related factors

	
0.56

	
0.55

	
Goal difficulty -> Process-related factors

	
1.25

	
985

	
707.93

	
0.28




	
Environmental factors

	
0.68

	
0.68

	
Goal difficulty -> Environmental factors

	
2.16

	
1182

	
770.60

	
0.35




	
Perceived control

	
0.72

	
0.72

	
PE -> Perceived control

	
2.57

	
1773

	
1323.48

	
0.25




	
Contractual governance

	
0.79

	
0.79

	
Perceived control -> Contractual governance

	
3.76

	
985

	
593.33

	
0.40




	
Relationship governance

	
0.60

	
0.60

	
Perceived control -> Relationship governance

	
1.52

	
788

	
553.13

	
0.30




	
Self-efficacy

	
0.66

	
0.66

	
PE -> Self-efficacy

	
1.92

	
1970

	
1528.88

	
0.22




	
Resilience

	
0.67

	
0.67

	
Self-efficacy -> Resilience

	
2.05

	
985

	
659.91

	
0.33




	
Confidence

	
0.73

	
0.73

	
Self-efficacy -> Confidence

	
2.71

	
985

	
626.37

	
0.36




	
PE

	
-

	
-

	
-

	
-

	
5910

	
5910.00

	
0.00











 





Table 8. The PLS-MGA results of ‘Age’ and ‘Highest degree attained’ variables.






Table 8. The PLS-MGA results of ‘Age’ and ‘Highest degree attained’ variables.





	

	
Age (Under 35 Years Old–35 Years Old and Above)

	
Highest Degree Attained (Bachelor’s Degree and under–Master’s Degree and Above




	

	
Path Difference

	
t-Value

	
p-Value

	
Path Difference

	
t-Value

	
p-Value






	
Goal difficulty -> Process-related factors

	
−0.510

	
1.996

	
0.048

	
0.035

	
0.306

	
0.760




	
Goal difficulty -> Environmental factors

	
0.044

	
0.254

	
0.800

	
−0.020

	
0.206

	
0.837




	
Perceived control -> Contractual governance

	
0.003

	
0.077

	
0.939

	
−0.034

	
0.959

	
0.340




	
Perceived control -> Relationship governance

	
0.001

	
0.008

	
0.994

	
−0.004

	
0.048

	
0.962




	
Self-efficacy -> Resilience

	
0.013

	
0.217

	
0.829

	
−0.153

	
2.172

	
0.032




	
Self-efficacy -> Confidence

	
−0.031

	
0.581

	
0.563

	
−0.062

	
1.083

	
0.281




	
PE -> Goal difficulty

	
−0.255

	
0.592

	
0.555

	
0.048

	
0.457

	
0.649




	
PE -> Perceived control

	
−0.030

	
0.465

	
0.643

	
−0.091

	
1.797

	
0.075




	
PE -> Self-efficacy

	
−0.153

	
1.560

	
0.122

	
−0.132

	
1.957

	
0.053
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