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Abstract:

Given the increasing complexity of infrastructure projects and the necessity for effective control over costs and time, value engineering
has, in recent years, gained widespread attention among project managers as a systematic and efficient approach. This study aimed to
evaluate the impact of applying value engineering on the success of road construction projects in Qazvin Province. The statistical
population of the research included v\+ technical and operational personnel from road construction companies in Qazvin Province, from
which \v# individuals were selected using a simple random sampling method. Data collection tools included two standardized
questionnaires: the Mavoor and Pocktas value engineering model and the Turner and Miller (v« +¥) civil project success model. The validity
of the questionnaires was confirmed through expert opinion, and their reliability was verified using Cronbach’s alpha coefficient (- avv¥
for value engineering and . .4¥v4 for project success). Path analysis results indicated that value engineering has a significant and positive
impact on the success of road construction projects, although this effect is primarily evident in the initial study phase of the projects.

These findings highlight the importance of applying value engineering principles during the decision-making and project design stages.
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Extended Abstract

Introduction

In recent decades, the increasing complexity of civil infrastructure projects, coupled with growing demands for cost efficiency, timely
delivery, and quality assurance, has prompted a paradigm shift in project management methodologies. One such methodology gaining
considerable traction among construction professionals is value engineering (VE), a systematic and structured approach aimed at
optimizing the value of a project by analyzing its functions relative to cost, performance, and quality (9). Despite numerous legislative
and regulatory frameworks supporting the efficient execution of public infrastructure projects, many projects in Iran, particularly in the

road construction sector, continue to face challenges such as cost overruns, time delays, and substandard quality outcomes. Studies have
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indicated that value engineering, when applied at appropriate stages of the project lifecycle, can significantly improve these outcomes by
identifying and eliminating unnecessary costs without compromising functionality or performance (1).

In dynamic and competitive organizational environments, success often hinges on the ability to adapt and innovate. Within the
construction industry, this translates to leveraging new product development processes, optimizing project execution, and continuously
enhancing quality and efficiency (2). VE contributes directly to these goals by harnessing creativity, multidisciplinary collaboration, and
function-focused analysis. Institutions such as the International Project Management Institute define VE as a creative strategy for
minimizing lifecycle costs, improving performance, and achieving optimal resource allocation. Similarly, national planning authorities
in Iran underscore VE's potential in delivering the intended functionality at the lowest possible cost while maintaining environmental and
safety standards (3).

Moreover, evidence suggests that VE interventions yield the highest benefits when implemented during the feasibility or conceptual
design phases, although many Iranian projects initiate VE studies only after 30% of physical progress has been made. This delay often
undermines the full potential of VE to streamline project design and execution (5). Misconceptions about VE—such as the belief that it
is only useful for correcting flawed designs—further impede its widespread adoption. However, empirical findings from the Iranian
construction sector reveal that a significant proportion of design errors, incomplete execution, and operational issues could be mitigated
through systematic VE application (6). This study, therefore, seeks to examine the role of value engineering in enhancing the success of
road construction projects in Qazvin Province, with a particular focus on how different phases of VE influence key project success criteria.

Methods and Materials

This research adopts an applied, descriptive survey methodology aimed at evaluating the real-world impact of value engineering on
road construction projects in Qazvin Province, Iran. The target population comprises 210 technical and operational staff from road
construction companies operating within the province. A simple random sampling method was utilized to select a sample of 136
respondents, who completed a pair of standardized questionnaires designed to assess VE practices and project success.

The first instrument was the Mavoor and Pocktas VE model questionnaire, consisting of 34 items divided across three phases: pre-
study (items 1-13), study (items 14-29), and post-study (items 30-34). The second instrument was the Turner and Miiller (2004) civil
project success model, containing 29 items categorized into five dimensions: stakeholder satisfaction, business continuity, mission
achievement, performance across time-cost-quality, and project deliverables. Responses were recorded on a six-point Likert scale. The
reliability of both instruments was confirmed through Cronbach’s alpha (0.9374 for VE and 0.9439 for project success). Structural
Equation Modeling (SEM) using LISREL software was employed to analyze causal relationships between the VE phases and project
success metrics.

Findings

Descriptive statistics indicated that the majority of respondents held bachelor's degrees (77.9%) and had between 5 and 10 years of
professional experience (65.4%). The largest share of participants worked as field or technical specialists, reinforcing the operational
relevance of the findings.

SEM results for the pre-study phase of VE revealed mixed outcomes. Despite a strong path coefficient (r = 0.82) and a highly
significant t-value (t = 9.33), other fit indices such as RMSEA (0.223), GFI (0.52), and AGFI (0.41) did not meet the recommended
thresholds, suggesting poor overall model fit. Therefore, the hypothesis that pre-study VE significantly affects project success was not
supported.

In contrast, the study phase of VE demonstrated a robust and statistically significant influence on project success. All goodness-of-fit

metrics were within acceptable ranges (e.g., X?/df = 2.78, RMSEA = 0.058, GFI = 0.93, AGFI = 0.91), and the t-value (11.63) far
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exceeded the critical value. The path coefficient of 0.76 confirmed a strong positive relationship between activities performed during the
VE study phase and the achievement of project success criteria.

The post-study phase also showed a statistically significant effect on project success, with excellent model fit indices (e.g., X*/df =
2.66, RMSEA =0.052, GFI=0.90, AGFI=0.91). The t-value of 10.04 and a path coefficient of 0.88 further corroborated the importance
of post-study evaluations in consolidating VE outcomes and ensuring sustained project benefits.

Discussion and Conclusion

The analysis clearly demonstrates that the application of value engineering—particularly during the study and post-study phases—
has a meaningful and positive impact on the success of road construction projects. The lack of significant findings for the pre-study phase
may be attributed to timing misalignments or limited integration of VE into early planning activities. Nonetheless, the results affirm the
strategic importance of incorporating VE into the core phases of project development to achieve cost efficiency, timely delivery, and
enhanced stakeholder satisfaction.

The study contributes to the broader discourse on infrastructure project management by offering empirical validation of VE as a value-
adding methodology. It also highlights the need for cultural and institutional shifts within the construction industry to overcome
misconceptions and resistance to VE. Specifically, empowering contractors—who possess executional knowledge and resource access—
with VE tools can enhance the feasibility and impact of such interventions.

Furthermore, the findings underscore the necessity of policy support for VE integration at all stages of public infrastructure
development. Encouraging early-stage VE planning and providing contractual incentives for VE implementation may lead to significant
improvements in project performance. Future research should explore longitudinal impacts of VE, investigate cross-sectoral applicability,
and develop frameworks for institutionalizing VE as a standard best practice.

In conclusion, value engineering emerges as a robust, multidisciplinary approach capable of transforming the trajectory of road
construction projects by aligning functional requirements with cost-effective solutions. Its success, however, hinges on timely application,
organizational buy-in, and methodological rigor. The case study of Qazvin Province serves not only as a validation of VE’s potential but

also as a call to action for its broader adoption across the construction industry.
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