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A Composite Assessment of Infrastructure Projects' Multidimensional Effects: A Case Study of Road Projects

Chisato ASAHI
Tokyo Metropolitan University

This study addresses the growing demands placed on regional infrastructure development under the constraints
of population decline and fiscal pressure. In addition to traditional functions, infrastructure is now expected to
contribute to decarbonization, local economic circulation, and disaster resilience, among other multifaceted benefits.
The challenge of assessing the investment efficiency of infrastructure that yields such diverse effects has been a
longstanding topic of debate (Nakasu et al., 2021). In Japan, the evaluation system for infrastructure projects typically
assesses the primary function as a benefit, while other functions are qualitatively evaluated as stock effects. This
approach, which combines cost-benefit analysis (CBA) with qualitative stock effects, has evolved through continuous
improvement and plays a crucial role in visualizing both the investment efficiency and the multifaceted effects of
infrastructure. However, the relationship between the multifaceted effects highlighted in stock effects and the
economic evaluation provided by CBA is not well-defined. This ambiguity raises concerns about potential issues like
double counting or overlooking synergistic effects, making it challenging to clearly understand the interactions and
relevance of efficiency and other evaluation criteria.

The transportation infrastructure sector, particularly road projects, has seen substantial accumulation of studies
on the evaluation of CBA and multifaceted effects. In this domain, new project adoption and reevaluation of ongoing
projects are assessed based on CBA, along with indicators and qualitative descriptions related to the necessity and
impact of the project. Furthermore, the relationship with "Wider Economic Impacts" (WEI), which has recently been
proposed as an additional benefit to be included in transportation infrastructure investments, is also not well-
organized. In transportation infrastructure project evaluations within EU member states, Multi-Criteria Analysis
(MCA) is often used alongside CBA. MCA is a decision-support tool that handles multiple evaluation criteria,
facilitating the integration of diverse perspectives and the prioritization of alternatives based on comparative and
weighted information among the criteria.

This study aims to explore the effectiveness and challenges of an integrated evaluation approach that combines
CBA and MCA as a comprehensive method for infrastructure project evaluation. This paper first examines how the
relationship between the three CBA benefits and multifaceted effects is defined and evaluated in Japanese road
projects, including a consideration of WEL Secondly, it reviews the theoretical and practical integration of CBA and
MCA in transportation infrastructure investment, identifying the advantages, challenges, and scope of integrated
evaluation. Through this analysis, the potential of integrated evaluation models will be preliminarily assessed, and

directions for future research will be discussed.
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