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Abstract:

To achieve the goals of national housing initiatives, it is essential to utilize advanced planning models in conjunction with a comprehensive and integrated
approach. Accordingly, the aim of this study is to model the national housing programming process in order to reduce costs and enhance effectiveness. This
study is a developmental-applied research conducted using a qualitative method. Data collection tools included semi-structured interviews and a questionnaire.
The statistical population consisted of 30 experts and managers in the fields of housing and urban planning, selected through purposive sampling. Interview
data were analyzed using qualitative content analysis, which involved transcription of interviews, initial coding, clustering of similar codes, and extraction of
key themes. In the final phase, seven proposed models were formulated and used to design a 22-item questionnaire based on the Likert scale. A second sample
of 90 professors and relevant experts was selected using the snowball sampling method. Quantitative data were analyzed using the Best-Worst Method (BWM)
weighting model. The results indicate that the criteria of demand forecasting, resource optimization, financial resource provision, and risk identification hold
the highest importance across the various models. The scheduling and resource optimization model, with the lowest inconsistency and the highest optimal
weight, provides the most accurate basis for decision-making. The needs analysis and demand forecasting model and the public-private partnership model also
demonstrated high significance. In contrast, the budgeting and financial resources model showed the highest level of inconsistency, indicating a need for
improvement in comparative assessments. The findings of this study suggest that national housing planning, using the proposed models—ranked by importance
as follows: scheduling and resource optimization, public-private partnership model, new construction technology models, needs analysis and demand

forecasting, quality management model, risk analysis model, and budgeting and financial resource provision model—is optimally achievable.
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Extended Abstract

Introduction

The intensifying housing crisis in many developing nations has underscored the critical need for systemic, data-driven, and
sustainable planning strategies in national housing initiatives. In Iran, national housing programs have aimed to address the
chronic shortage of affordable housing for low-income populations. However, these programs have frequently been hindered
by delays, cost overruns, lack of inter-organizational coordination, and failure to align with actual demographic needs. To
overcome these challenges, the application of advanced planning models, quantitative decision-making tools, and integrated
frameworks has been widely advocated (1, 2).

Modern project management methodologies such as the Critical Path Method (CPM) and the Program Evaluation and
Review Technique (PERT) have long been employed to identify critical tasks and optimize resource allocation in complex
construction projects (3, 23). These techniques enable managers to simulate multiple scheduling scenarios, improve project
control, and reduce inefficiencies. Yet, despite their proven utility, their systematic integration into Iranian national housing
projects has been limited (4).

In addition to scheduling optimization, predictive demand modeling and demographic analysis are critical to ensuring that
housing projects align with future population trends. The lack of such forecasts has resulted in mismatches between housing
supply and demand in prior initiatives such as the Mehr Housing Plan (5, 6). Likewise, inadequate budgeting strategies and
reliance on unstable public funding have constrained the financial feasibility of these projects. Integrating Public-Private
Partnerships (PPPs) has thus emerged as a strategic alternative, enabling the sharing of financial and operational responsibilities
between the state and the private sector (7, 8).

Technological innovation in construction, such as prefabrication, 3D printing, and smart materials, also plays a pivotal role
in reducing costs and timelines. These solutions not only boost efficiency but enhance sustainability and construction quality
(9, 10). Complementing these efforts, risk analysis tools like Monte Carlo simulation and sensitivity analysis facilitate the
anticipation of uncertainties and support resilient decision-making (11, 12).

Within this context, the Best-Worst Method (BWM), a robust multi-criteria decision-making (MCDM) tool, offers a
structured approach to prioritize planning models and criteria based on expert evaluations (13, 14). Unlike traditional AHP
models, BWM requires fewer pairwise comparisons and produces more consistent weights, making it ideal for complex urban
planning decisions. Therefore, this study aims to model the national housing programming process through qualitative inquiry

and BWM to enhance effectiveness and reduce implementation costs.
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Methods and Materials

This applied-developmental study employed a qualitative research design to model the national housing programming
process. Data were collected in two phases. The first phase involved semi-structured interviews with 30 experts and senior
managers in the domains of housing, urban planning, and infrastructure management, selected through purposive sampling.
These interviews were transcribed and analyzed using qualitative content analysis to identify codes, themes, and conceptual
models. Seven key models were extracted based on 37 secondary and seven primary codes.

In the second phase, the derived models informed the development of a 22-item Likert-scale questionnaire, which was
distributed among a second sample of 90 urban planning, architecture, and civil engineering experts. Participants were selected
using snowball sampling. The collected quantitative data were analyzed using the Best-Worst Method (BWM), which required
participants to identify the most and least important criteria and conduct pairwise comparisons to determine optimal weights
and consistency ratios for each model.

Findings

The BWM analysis revealed that the “Scheduling and Resource Optimization” model held the highest priority among the
seven proposed models, with the highest optimal weight (W* = 0.55) and the lowest inconsistency index ({* = 0.06). This
model emphasized advanced scheduling methods such as PERT and CPM, optimal resource allocation, and time-cost tradeoff
optimization techniques.

The second highest ranked model was the “Public-Private Partnership” (PPP) model, also with an optimal weight of 0.55.
This model focused on financing strategies through BOT/BOO contracts, responsibility-sharing between sectors, and
collaboration mechanisms for efficient project implementation.

Third in importance was the “Innovative Construction Technologies” model (W* = 0.45), which included 3D printing,
prefabrication, and smart materials to reduce waste, lower costs, and accelerate timelines. The “Needs Analysis and Demand
Forecasting” model followed closely, highlighting demographic analysis, migration trends, and housing market projections.

The “Quality Management” model (W* = 0.50 for quality control) emphasized total quality management (TQM), ongoing
process evaluation, and contractor performance monitoring. The “Risk Analysis” model identified key risks—financial,
environmental, legal—and proposed mitigation through Monte Carlo simulation and sensitivity analysis.

Lastly, the “Budgeting and Financial Resource Allocation” model, although conceptually vital, exhibited the highest
inconsistency ({* = 0.10), indicating comparative weaknesses in its structure and implementation feasibility.

Discussion and Conclusion

The results of this study confirm the centrality of scheduling and resource optimization in ensuring the success of large-
scale housing projects. Techniques such as CPM and PERT not only improve task coordination and reduce project durations
but also support the efficient deployment of financial and human resources. Prioritizing this model aligns with international
best practices and reinforces the need for institutional capacity building in project time management.

The high ranking of the PPP model also reflects the growing recognition that public funds alone cannot meet the expansive
demands of national housing programs. By leveraging private sector capital and expertise, governments can accelerate delivery,
enhance quality, and reduce fiscal strain. However, this requires robust legal frameworks, transparency in contracting, and
equitable risk-sharing mechanisms to ensure sustainability.

Innovative construction technologies, as evidenced in the third-ranked model, represent a transformative opportunity. By

employing prefabricated structures and digital manufacturing methods, construction firms can overcome traditional
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inefficiencies. Such technologies are especially crucial in the Iranian context, where shortages in skilled labor and fluctuations
in material prices often hinder project execution.

The emphasis on forecasting and needs analysis is consistent with the need to tailor housing supply to dynamic urbanization
patterns. Demographic shifts, household restructuring, and economic volatility must all be incorporated into forward-looking
models to avoid spatial mismatches and underutilization of built units.

Quality management emerged as a stabilizing force across all models. The adoption of TQM principles and continuous
performance evaluation contributes to reducing defects, ensuring compliance with standards, and increasing resident
satisfaction. Quality assurance should therefore be embedded into every phase of housing project development—from design
to post-occupancy evaluation.

Risk analysis, though ranked lower, plays a crucial cross-cutting role. Housing projects are inherently susceptible to financial
risks, regulatory changes, and construction uncertainties. Tools like Monte Carlo simulation offer planners the ability to
quantify these uncertainties and build contingency plans, making housing delivery more resilient.

The relatively poor performance of the budgeting model reveals systemic deficiencies in financial planning and monitoring
in national projects. Despite its conceptual relevance, inconsistencies in budgeting comparisons suggest a need for more
rigorous financial control systems, real-time budget tracking, and cost-estimation tools.

Overall, the integrated programming model proposed in this study provides a comprehensive framework that consolidates
seven critical dimensions—scheduling, partnerships, technology, forecasting, quality, risk, and financing—into a cohesive
process. The hierarchical prioritization of these dimensions, grounded in expert input and quantitative validation, equips
policymakers with a strategic roadmap to enhance the effectiveness and reduce the costs of national housing programs in Iran.

Future housing planning efforts must institutionalize these models, invest in the required digital and human infrastructures,

and foster cross-sectoral collaboration to realize the vision of sustainable, equitable, and efficient urban housing systems.

References

1. Paknejad N. Mehr Housing Series Reports (1): Analysis and Review of the Status of Per Capita Facilities and Amenities in Mehr
Housing Projects. 2024.

2. Kerzner H. Project management: a systems approach to planning, scheduling, and controlling: John Wiley & Sons; 2025.

3. Fewings P, Henjewele C. Construction project management: an integrated approach: Routledge; 2019.

4, Imannejad R, Avakh Darstani S, editors. Optimization of Project Scheduling Problem with Resource Constraints Using
Metaheuristic Algorithms2019 January 5, 2019; Tehran.

5. Neshat A, Niknaei M, Sharifzadegan MH. Housing Prediction for Low-Income Groups by Analyzing Supply and Demand (Case
Study: Damghan City). Human Geography Research. 2013;45(3):147-68.

6. Naseri S, Mansouri SA, Barati N. Comparison of the Role of Two Approaches: Landscape and Planning in Improving Housing Quality
in Iran with Emphasis on Mehr Housing (Scientific Article of the Ministry of Science). Manzar. 2024;16(67):26EP - 39.

7. Amjadi-Mohab F, Madanchi-Zaj M. Identifying Factors Influencing Private Sector Participation in Public-Private Partnership

Projects Transferable in the National Budget Using Fuzzy Delphi and Structural Equation Approaches. Public Sector Accounting and
Budgeting. 2021;5(2):2-23.

8. Ghaffari E, Daneshfard K, Memarzadeh Tehran G. Designing a Public-Private Partnership Model for Urban Infrastructure
Development Projects (Case Study: Tehran Municipality). Quarterly Journal of the Iranian Management Science Association.
2020;15(60):27-50.

9. Ghoddousi P, Eshtehardian E, Jooybanpour S, Javanmardi A. Multi-mode resource-constrained discrete time-cost-resource
optimization in project scheduling using non-dominated sorting genetic algorithm. Automation in construction. 2013;30:216-27.

10. Zahraie B, Tavakolan M. Stochastic time-cost-resource utilization optimization using nondominated sorting genetic algorithm and
discrete fuzzy sets. Journal of construction engineering and management. 2009;135(11):1162-71.

11. Peleskei CA, Dorca V, Munteanu RA, Munteanu R. Risk Consideration and Cost Estimation in Construction Projects Using Monte
Carlo Simulation. Management (18544223). 2015;10(2).

12. Creemers S, Demeulemeester E, Van de Vonder S. A new approach for quantitative risk analysis. Annals of Operations Research.

2014;213:27-65.
13. Rezaei J. Best-worst multi-criteria decision-making method. Omega. 2015;53:49-57.




1F.F Jw

. & ‘ y Pow 0499
U//L’/’U//W”/d"d{ J,u,:..:.

14. Sajadi S, Karmi M. Best-worst multi-criteria decision-making method: A robust approach. Decision science letter. 2018;7(4):323-
40.

15. Esmaeili M, Rahbari Manesh K. Providing an Optimal Policy Model for Improving Housing Quality Using Grounded Theory
Approach. Environmental Planning. 2023;16(63):1-26.

16. Ministry of Roads and Urban Development. Annual Report of the National Housing Action Plan. TehranPB - Ministry of Roads and
Urban Development Publishing2023.

17. Mohammadjafari A, Ghannadpour SF, Bagherpour M, Zandieh F. Multi-Objective Multi-mode Time-Cost Tradeoff modeling in
Construction Projects Considering Productivity Improvement. 2024.

18. Shahrokhian M. Examining the Physical Impacts of Post-War Reconstruction Programs on Social Changes in Dezful's Old Fabric:
Shahid Beheshti University, Faculty of Architecture and Urban Planning, Post-Disaster Reconstruction Research Group (Unpublished); 2009.
19. Motouf S, Shahrokhian M, Kazminia E. Post-war reconstruction of Jamale neighborhood of Isfahan. Bagh Nazar. 2018;15(65):41-
8.

20. Fallahi A, Khakpour M, editors. Hoveyzeh After Reconstruction: Re-Evaluating the Rebuilding of the War-Torn City of Hoveyzeh.
Third International Conference on Comprehensive Crisis Management in Natural Disasters; 2007; Tehran.

21. Matouf S. Analyzing the Reconstruction Process of Abadan and Khorramshahr from Theoretical Perspectives. Bagh-e Nazar.
2004;103(1):1-85.

22. Masoudi-Nejad R, Matouf S, Shahrokhian M, Kazemi-Nia E. Comparative Study of Commercial and Social Markets with a Focus on

Historical Markets of Dezful and Shushtar as Commercial Markets Post-War Reconstruction of Jamaleh Neighborhood in Isfahan. Iranian
Architecture Studies. 2016;5(10):73-100.

23. Hillier FS, Lieberman GJ. Introduction to operations research: McGraw-Hill; 2015.

24. Abdoli MR. Evaluation of the National Housing Action Plan. 2021.

25. Hosseini M, Kamalvand A, editors. Risk Management Implementation Process and Providing an Executive Method for Its
Application in Construction Projects (Case Study: Mehr Housing Projects)2015 February 21, 2015; United Arab Emirates.

26. Abdollahnejad E, Nazari A, Rahmatinia O. Review and Evaluation of Construction and Commissioning Risks in Building Projects

(Case Study: Hospital). Engineering and Construction Management. 2017;2(3SP - 36):45.




