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The analysis method in this research is qualitative, based on textual and
research data. Qualitative research involves collecting and analyzing
non-numerical data (such as text, video, or audio) to understand con-
cepts, opinions, or experiences. It can be used to gather in-depth insights
into a problem or generate new research ideas. In this study, components
were identified after defining and framing the research problem, and a
conceptual research model was designed.

In summary, the research method follows a systematic, step-by-step pro-
cess, starting with problem identification and concluding with research
findings. Various qualitative data collection and analysis methods were
used to gain a deeper understanding of the topic and develop strategies
tailored to the specific conditions of Iranian cities.

Findings

Urban economic resilience offers a new perspective on sustainable urban
and regional economic development. This research analyzes the spatio-
temporal evolution of urban economic resilience, examines key factors
influencing it, and explores the interaction between formal city admin-
istration institutions, non-governmental organizations (NGOs), and civil
society groups. It then proposes decision-making models for a resilient
economy in Iranian cities.

Urban areas face sensitive economic challenges that have intensified in
recent years. At the same time, cities provide exciting opportunities for
growth and revitalization. The interplay of these challenges and oppor-
tunities creates critical tasks for policymakers, researchers, and urban
planners. These strategies and systems are tailored to Iranian cities to
overcome existing challenges:

7- Implementing an Integrated Urban Management System.The primary
issue in Iranian cities is the lack of a unified urban system to address urban
problems. The presence of diverse organizations with poor coordination
and overlapping responsibilities has turned cities into battlegrounds for
power and self-serving economic entities.

2- Implementing a Functional Diversity System: Diversifying the urban
economy can enhance its ability to withstand economic crises. If one eco-
nomic aspect fails, others can continue supporting urban development.
3- Implementing a Sustainable Urban Revenue Model:One of the most
important economic resilience strategies for Iranian cities is a sustainable
revenue and expenditure system, which is a key indicator of residents’
living standards. Urban financial capacity includes individual income and
public assets managed by municipal authorities.

4- Creating an Innovation-Friendly Urban Environment: A standardized

Mohammadi Dehcheshmeh M. et al.

innovation environment guides cities and urban management in setting
visions, strategies, policies, and innovative goals while establishing nec-
essary processes to achieve desired outcomes. Innovation environments
influence local and regional economic growth models, leading to ad-
vancements in science and technology, regional economic growth, and
sustainable urban economic development.

5- Development Process System (Soft Systems Methodology - SSM):One
of the system development methodologies based on problem-solving
approaches is Soft Systems Methodology (SSM). Developed by Professor
Peter Checkland (1997), SSM addresses issues involving social, political,
and human (economic) components.

6- Open Economic System for Cities: An open system emphasizes the in-
teraction between the environment and the internal functionality of the
system.

Conclusion

Cities act as engines of economic development, providing growth op-
portunities while facing internal and external challenges such as pover-
ty, migration, pollution, and natural disasters. Rapid population changes
and settlement patterns have increased environmental and economic
pressures in high-risk areas. In recent years, institutions and organizations
have focused on achieving resilient societies, as cities face higher risks due
to socio-economic losses and infrastructural damage.

Good urban governance occurs when a strong and mixed urban econom-
ic system (public, semi-public, and private) is in place, where production
and distribution of goods and services operate through free-market
mechanisms guided by competitive pricing (rather than planned mar-
kets).

Urban resilience—the ability of city residents to withstand economic,
social, health, environmental, natural, and climatic hazards—has gained
new urgency and has become a central focus in urban development dis-
course. Among these, economic resilience holds particular importance.
Challenges examined by researchers in urban management can be
broadly categorized into physical and non-physical aspects. Physical as-
pects include spatial arrangement issues that traditionally concern urban
planners, such as land use, transportation, infrastructure, architecture, real
estate, environment, and disaster mitigation. Non-physical or socio-eco-
nomic aspects include issues related to economics, sociology, political
theory, public administration, public finance, crime, taxation, and social
welfare.
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Introduction

Urban spaces require greater attention and care due to uncontrolled changes in population growth,
lifestyle shifts, and environmental and economic pressures in high-risk geographical areas. In recent
decades, global institutions and organizations working on resilience have focused on achieving
resilient societies. Among these, cities face higher risks due to extensive socio-economic damages
and large-scale physical and infrastructural destruction.

Today, urban management worldwide has undergone fundamental transformations. Cities are
managed to ensure the welfare and comfort of their residents. The role of urban management is
broadly defined and significantly impacts the success of urban development plans and programs.
Urban management also holds multiple responsibilities, including meeting population needs,
managing traffic flow, ensuring public welfare, housing, land use, recreation, culture, economy, and
infrastructure. The primary goal of urban management is to improve living and working conditions
for residents across different social and economic groups. It also protects citizens' rights, promotes
sustainable economic and social development, and preserves the physical environment. In other
words, urban management must address current residents’ needs and establish the necessary in-
frastructure for sustainable future development.

This article aims to develop a strategic model for economic resilience to achieve good governance
in Iranian cities. To this end, it examines the theoretical foundations of economic resilience, research
methods, findings, and ultimately, discussions and conclusions. Additionally, comprehensive and
improved recommendations will be presented based on the research results.

Materials and Methods

This research is applied in purpose and descriptive-analytical in nature and method, falling under
qualitative research in terms of analysis. The study aims to identify urban economic challenges in
Iran and propose resilience strategies for these challenges. Expert opinions were utilized to identify
these challenges, develop economic resilience strategies, and review existing theoretical frame-
works and literature. The target population included 50 experts, consisting of university professors
and urban managers, whose opinions were gathered in two stages.

After identifying urban economic challenges from theoretical literature and integrating them with
expert opinions, 17 final challenges in Iran’s urban economy were identified, conceptualized, and
categorized. Data collection involved library studies for the theoretical section and field surveys
using researcher-made questionnaires. In the second stage, experts provided and consolidated
economic resilience strategies through an open-ended questionnaire.

* Corresponding author: m.mohammadi@scu.ac.ir
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Materials and Methods

Methodologically, the research employs a comparative analysis to assess
the potential compatibility between blockchain-based consensus algo-
rithms and expert-based urban planning mechanisms. The study follows
a structured approach by first identifying the core capabilities of both the
blockchain and urban planning consensus processes. This leads to iden-
tifying three structural equations reflecting the consensus processes in
the blockchain and urban planning contexts. These equations serve as
the basis for understanding the relationships between different factors
and their role in achieving consensus within each system. Subsequent-
ly, the research investigates the validity and relevance of these structural
equations to ensure their applicability in real-world scenarios. Through
this process, the study identifies key factors crucial to bridging the gap
between these two distinct approaches.

As the study progresses, it focuses on reducing the complexity of inte-
grating these systems by employing De Morgan’s laws, which facili-
tate the identification of necessary and sufficient conditions within the
consensus-building process. These conditions help define the essential
components that must be present for a successful alignment between
blockchain and urban planning mechanisms. The research then presents
a simplified version of the general structural equation, further refining it
to enhance precision and applicability. Developing twenty distinct sce-
narios based on the relationships between these necessary and sufficient
conditions allows for exploring various urban planning contexts, ensuring
that the proposed model can be adjusted to suit different urban environ-
ments.

A key contribution of this study is the formulation of an adaptable con-
sensus equation, which includes an initial constraint coefficient (\) and
environmental adjustment factors (u). These components allow for the
flexibility required to adjust the model to the specific conditions of var-
ious urban contexts. This adaptable equation reflects the unique envi-
ronmental factors influencing urban planning and the need for a tailored
approach in each decision-making process. By introducing these adjust-
ment factors, the model emphasizes the importance of considering local

Saeidi Mofrad S. et al.

conditions in urban planning decisions, thereby improving the overall
transparency and responsiveness of the decision-making process.

The results of this research underscore the importance of integrating
blockchain technology into the decision-making process in urban plan-
ning. The adaptability of blockchain-based consensus models ensures
that urban planning decisions are grounded in data and responsive to
urban environments’ changing needs and conditions. By incorporating
expert insights and environmental data, this model offers a more flexible,
dynamic, and efficient framework for urban governance. Furthermore, the
research highlights the need for ongoing consultations with urban elites,
ensuring that urban planning decisions are continually refined and im-
proved in line with emerging challenges and opportunities.

Findings

Ultimately, the findings of this study provide valuable insights into the
potential applications of blockchain in urban planning, particularly in cre-
ating more transparent, accountable, and data-driven decision-making
processes. The implications of these findings extend beyond theoretical
frameworks, offering practical tools for urban planners and decision-mak-
ers who seek to integrate new technologies into their governance models.
The proposed adaptable consensus equation can serve as a standard tool
for enhancing decision-making in urban planning, improving the quality
of decisions, and ensuring that urban interventions are both sustainable
and effective in addressing the complexities of modern cities.

Conclusion

This research contributes significantly to the field by bridging the gap
between blockchain technology and urban planning decision-making.
It offers a novel perspective on how decentralized systems can enhance
consensus-building and provides a comprehensive methodology for
integrating these systems into urban governance. The proposed model
has the potential to reshape how cities approach planning, making the
process more inclusive, transparent, and adaptable to the ever-changing
urban landscape.

COPYRIGHTS

©2022 The author(s). This is an open access article distributed under the terms of the Cre-
ative Commons Attribution (CC BY 4.0), which permits unrestricted use, distribution, and
reproduction in any medium, as long as the original authors and source are cited. No
permission is required from the authors or the publishers.

HOWTO CITETHIS ARTICLE

Vol 6(3):196-239. [In Persian]

DOI: 10.22034/UEP.2025.525325.1648

Saeidi Mofrad S. Farhangdoust H. Comparative Utilization of Blockchain-Based Consensus Algorithms in the
Digital Economy for Achieving Elite Consensus in Strategic Urban Planning. Urban Economics and Planning

d



d

Saeidi Mofrad S. et al.

’@‘ A
W/‘m m Urban Economics and Planning Vol 6(3), Autumn 2025

r

Comparative Utilization of Blockchain-Based Consensus
Algorithms in the Digital Economy for Achieving Elite Consensus
in Strategic Urban Planning

Theoretical and Fundamental

Sanaz Saeidi Mofrad?, Hadi Farhangdoust®*

1- Associated professor, Department of Urbanism, Ma.C., Islamic Azad University, Mashhad, Iran
2- Master of Islamic Architecture, Department of Islamic Art and Architecture, Faculty of Islamic Art and
Architecture, Imam Reza International University, Mashhad, Iran

ARTICLE INFO

ABSTRACT

Article History

Received: 2025-05-21
Revised: 2025-07-30
Accepted: 2025-08-09

Keyword's

Consensus Models
Consensus Process
Data-Driven Methods
Distributed Decision-Making
Elite Participation

Introduction

The increasing complexity of decision-making processes necessitates a more structured and da-
ta-driven approach in urban planning. Traditionally, urban planning decisions have been central-
ized, with limited input from relevant experts, leading to suboptimal decisions that may not reflect
urban environments’ dynamic and multi-dimensional nature. This research addresses the critical
need for sustainable environmental interventions from consultation-based decision-making pro-
cesses with urban elites. The key challenge highlighted in this study is the shift from centralized de-
cision-making to a more inclusive, evidence-based, decentralized consensus-building framework
that continuously and sustainably integrates expert knowledge.

The central aim of this study is to explore the potential of blockchain-based consensus algorithms
in enhancing the effectiveness of decision-making in strategic urban planning. The goal is to iden-
tify how these data-driven, decentralized systems can be adapted to the unique needs of urban
planning processes that rely heavily on expert consensus, especially when addressing complex
urban challenges. Specifically, the research investigates the adaptability of blockchain consensus
mechanisms as the origin framework (source context), compared to the expert-based consensus
mechanisms employed in urban planning, which serve as the target context. This comparative ap-
proach is essential to determine whether blockchain’s systematic data validation can be integrated
into urban planning’s diverse and environmental data, ensuring decision-making is not only da-
ta-driven but also contextually sensitive.

The necessity of this research arises from the pressing need to move away from centralized urban
decision-making, which often neglects the diverse perspectives of urban elites and experts. In
many urban governance models, a top-down approach fails to consider the varying complexities
of urban spaces, leading to policies ill-suited to local conditions. Given the high costs and long-term
implications of urban planning decisions, there is an urgent need for a methodological shift that
fosters transparency, accountability, and adaptability. Blockchain offers a promising avenue by fa-
cilitating a distributed decision-making framework that could potentially resolve these issues, pro-
viding a more effective way to ensure sustainable urban interventions and long-term city resilience.

* Corresponding author: h.farhangdoust@imamreza.ac.ir
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1) Proof of Work (PoW) (Haber & Stornetta, 1991) 2) Proof of Stake (PoS) (King & Nadal, 2012) 3) Delegated Proof of Stake (DPoS) (Larimer, 2022) 4)
Proof of Elapsed Time (PoET) (Higgins, 2022; McFarlane, 2024; Investopedia Team, 2023) 5) Byzantine Fault Tolerance (BFT) (Lamport, 1982) 6) Hybrid
PoW/PoS (PoWS) (Vasin, 2023; Nakamoto, 2008; King & Nadal, 2012) 7) Proof of Activity (PoA) (Bentov, Lee, Mizrahi, & Rosenfeld, 2014) 8) Proof of Burn
(PoB) (Proof of burn, 2018; Karantias, Kiayias, & Zindros, 2019) 9) Leased Proof of Stake (LPoS) (Eyal, Gencer, Sirer, & Renesse, 2016) 10) Proof of Capac-
ity (PoC) (Nakamoto, 2008) 11) Proof of Authority (PoA) (Wood, 2014, p. 14) 12) Proof of Reputation (PoR) (Coinbase, 2025) 13) Proof of Weight (PoWe)
(Gilad, Hemo, Micali, Vlachos, & Zeldovich, 2017) 14) Proof of Storage (PoSt) (Benet, 2014; Protocol Labs, 2017)




Urban Economics and Planning

Saeidi Mofrad S. et al.

d

)
Vol 6(3), Autumn 2025 /¢ RO T

928l (5 5l i plaat slaial 8 ualla (055 )) yaus yo Jodlls usls Jal 9o VY J gua

glos! a3 > 0lS e

elanl 3 oalizial 5 & Las

Bl 25 o385 (cloatl)d 2 751 65 ) 3 oo el 65 s (Sl 30 e sne (5 5 oo My | (V) ogae Sl
015595 (Sl )3 28 3k (655 (Mol (sl 3l o6 S wrmacs & las o yanass sla S g3l 5l (AVY) 7 ages Jols
S 5 (639l LA 0dizmy (6 S el (sladiy] B Dbl e o3l (2 8 ) lko (4 S orenc (S0ASS o | o ‘fj:
gl (v.v-) Sl
s (6 S s e szl (635 13 gy Sl «Sam b g (5506 Blite 3 gelan] Males Lok [ (W) elazal (5,500
S s (Sl b gy (g (gl o dmodbo M o o e Mol cpabed s ¢ 3 labusdgs- sl | () orzmy i
)18 4Yle 1505 dincawliw Caus g o ¢ ogos dlazel ol yeSs )3 joges e lie 15 Sy (VA1) elazsl oyl 5
S glaail 8 )3 olatel 850 cloaSd (g S (Stuman o3l o g Kan g slazl ©Mels gy | (027 eloal aleyes
275 o3l Sl (el pus 05 (g S el (3D o S g odmy Bl )3 (S e oS | (VoY) gk sl
Jtomd (sl & dlazelog5ld ol sy Bk s S o )3 3l Wby i Pl (02aY) "l S 395

S xS maenas > ol L]

5 ol ol 3l aualad pie Cod ¢ S paonal dbcudgasxe o ( aasus gdlie) oo 5551 e jlg5 b covgllae (g3l iSTas

5 (ave)  sMie sl

2 SleMbl uﬁw id)&o.h L;Lm}:i}l ‘_Jal.c,\o dl:oJ.La ‘el;a =)¥ dL&bJ.La ub) 99w :\‘w;l?u dl).g Olf.\i):fw UL“’ JnLu

25 aY) sl
Melas > lode] i o Sie o (00 Tecsst
&y malats ¢ Sl (glacisliw (4535 sl 13 03l d o o ¢ ogas (glacaslws § ()18 3l ulos b wlie g janass | 650 (Vay+) Wols slazsl
Il > SN cladlaly i sy 5 5035 5 M i B ol (o3 Uil i ;
Sl 3 GleMbl (gladlanly (185 dadiy 5 ogSae (2055 )0 O pac 5 B (S B | v el sl

a8 LI (£ s SMS I ol

98 Ol g )k drgy e Aadad Oladdais Gl gly gl sl w6 S aonad 0 (S5 (slacudgizxe g

(1294) " o3l sladl

1) Public Choice Theory (PCT) (Buchanan & Tullock, 1999, pp. 19-25)
Systems Theory (CST) (Prigogine & Stengers, 1985)

Rational Choice Theory (RCT) (Becker, 2013, pp. 5-14)

2) General Equilibrium Theory (PET) (Arrow & Debreu, 1954)
Governance Theory (NGT) (Rhodes, 2007); (Kapucu & Hu, 2020) 4) Social Learning Theory (SLT) (Bandura, Dorothea, & Ross, 1961) 5) Complex
6) Social Contract Theory (SCT) (Rawls, 2020, pp. 3-53)
(Putnam, 1995)  8) Behavioral Economics Theory (BET) (Kahneman, 2013) 9) Self-Efficacy Theory (SET) (Schwarzer & Jerusalem, 1995) 10)
11) Game Theory (GT) (Nash, 1950) 12) Welfare Economics Theory (WET) (Pigou, 2013)
13) Economics of Information Theory (EIT) (Akerlof, 1970)

3) Network

7) Social Capital Theory (SCAT)

14) Institutional Economics Theory (IET) (North, 1990)
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