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ABSTRACT

This study aims to identify and prioritize key sustainable development indicators in the
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Final Publication: 23 Sep 2026 employed a descriptive—analytical approach. The statistical population consisted of 50

experts in architecture, civil engineering, and project management in Tehran and Alborz
provinces. Data were collected through pairwise comparison questionnaires based on
Saaty’s nine-point scale. Instrument validity was confirmed by expert review and reliability
was ensured through acceptable inconsistency ratios. Five core indicators were extracted,

Keywords

Analytic Hierarchy Process

(AHP), Value Engineering, including energy optimization, cost management, return on investment, environmental
Sustainable Development, Project | efficiency planning, and biophilic compatibility. Eight educational—cultural projects were
Design, Educational—Cultural analyzed as decision alternatives. The AHP results revealed that “return on investment” and
Complexes. “construction cost reduction” received the highest weights (0.375 and 0.299 respectively).

Among the evaluated projects, Shamin Alborz ranked highest in energy efficiency,
Arasbaran in cost reduction, and Golestan in return on investment, while all pairwise
comparisons satisfied acceptable inconsistency thresholds. The findings indicate that under
current economic conditions, economic sustainability functions as the primary driver for
achieving environmental sustainability, and the integrated AHP—Value Engineering model
substantially improves decision quality and long-term performance of educational—cultural
projects.
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EXTENDED ABSTRACT
INTRODUCTION

The construction industry plays a fundamental role in national economic
development while simultaneously exerting substantial pressure on natural resources and
environmental systems. In recent decades, the concept of sustainable development has
emerged as a dominant paradigm in urban planning and construction management,
emphasizing the integration of economic viability, environmental protection, and social
well-being within development processes (1-3). Educational and cultural complexes occupy
a particularly strategic position within this framework, as they influence human capital
formation, social cohesion, and long-term urban quality. However, many of these facilities
continue to be designed using conventional approaches that overlook sustainability
considerations, leading to high operational costs, excessive energy consumption, and
diminished environmental performance (s, 7).

The design phase represents the most critical stage of a project’s life cycle, as
decisions made at this stage determine the majority of long-term costs and environmental
Impacts (8-10). Previous studies demonstrate that investments in sustainable design yield
significant reductions in operating costs and enhance economic returns over the building’s
lifespan (8, 9). Energy efficiency strategies, including optimized building envelopes and
passive design systems, have been shown to substantially reduce energy consumption and
improve financial performance (4, 11, 12).

Value Engineering (VE) offers a systematic approach for optimizing project
performance by maximizing functional value while minimizing unnecessary costs (10, 14,
15). Empirical evidence indicates that integrating VE into the design phase enhances both
economic efficiency and sustainability outcomes (13, 16). Meanwhile, multi-criteria
decision-making tools such as the Analytic Hierarchy Process (AHP) provide structured
mechanisms for prioritizing complex and often conflicting design criteria (17, 18). Recent
advancements in artificial intelligence and dynamic modeling further strengthen decision-
making frameworks for sustainable construction (5, 19).

Despite the growing body of knowledge, a persistent gap remains between
sustainability theory and real-world project implementation, particularly in developing
urban contexts (1, 2). This study addresses this gap by proposing an integrated AHP—Value
Engineering framework for prioritizing sustainable development indicators in the design
phase of educational—cultural complexes.



METHODS AND MATERIALS

The study adopted an applied, descriptive—analytical quantitative research design.
The statistical population consisted of professional architects, civil engineers, and project
managers actively involved in educational and cultural construction projects in Tehran and
Alborz provinces. Using purposive and snowball sampling, 50 qualified experts were
selected. Data were collected through structured pairwise-comparison questionnaires based
on Saaty’s nine-point scale.

The research process comprised three stages: identification of sustainability
indicators through systematic literature review; localization and refinement of indicators
using expert consultation; and prioritization using the AHP technique. Five primary
indicators were finalized: energy optimization, construction cost management, return on
investment (ROI), environmental efficiency planning, and biophilic compatibility. Eight
major educational—cultural projects served as decision alternatives.

Data were processed using Expert Choice software. Consistency ratios were
calculated to validate expert judgments, ensuring values remained below the acceptable
threshold of 0.1. Descriptive statistics were analyzed using SPSS.

FINDINGS

The AHP results revealed that economic indicators dominate decision-making
priorities. Return on Investment achieved the highest weight (0.375), followed by
construction cost reduction (0.299). Energy optimization ranked third, confirming its
importance in long-term operational efficiency. Environmental efficiency planning and
biophilic compatibility received comparatively lower weights.

Among the evaluated projects, “Golestan” achieved the highest score for ROI,
“Arasbaran” ranked first for construction cost efficiency, and “Shamin Alborz”
demonstrated the strongest performance in energy optimization. All project comparisons
exhibited acceptable consistency ratios, confirming the reliability of the analytical results.

DISCUSSION AND CONCLUSION

The findings demonstrate that economic sustainability acts as the primary driver of
sustainable decision-making in educational—cultural projects. Stakeholders prioritize
financial feasibility before committing to environmental or social investments, reflecting
the prevailing economic conditions of the construction sector. However, the results also
confirm that economic sustainability and environmental responsibility are not conflicting
objectives; when properly integrated through Value Engineering and structured decision-
making, they reinforce one another.
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The combined AHP-VE framework proved highly effective in managing complex
design trade-offs, offering decision-makers a transparent and scientifically grounded
method for prioritizing sustainability indicators. Projects that systematically applied this
framework achieved superior performance in both economic efficiency and environmental
quality.

This study concludes that sustainable development in educational—cultural
construction is achievable only when economic logic, environmental stewardship, and
strategic planning converge within the design phase. Institutionalizing such integrated
decision frameworks can significantly enhance project success, urban resilience, and long-
term societal well-being.
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