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A  B  S  T  R  A  C  T 
 

A  R  T  I  C  L  E I  N  F  O 

Master and detailed plans, as core components of urban development plans (UDPs), play 

a fundamental role in urban planning in Iran. While these plans may be modified when 

necessary, such changes must be approached with great caution. This is because gradual 

land-use changes can significantly alter travel demand patterns, leading to substantial 

transportation costs. This paper investigates the long-term impacts of strategic decisions 

in urban development on transportation costs within an urban network. To this end, the 

paper first identifies key risks associated with modifying urban development plans, 

particularly at the detailed planning level. One potential outcome, trip concentration, is 

then examined, wherein long-term travel demand growth becomes concentrated in one or 

a few attractor zones within the network. A computational example is presented to 

illustrate the cost implications of such concentration. In this example, the Sioux Falls 

transportation network is analyzed under two scenarios of increasing demand: uniform 

growth and concentrated growth. The findings indicate that with a 50% increase in trip 

demand, the transportation costs in the concentrated growth scenario rise significantly. 

Moreover, under a 100% demand increase, even the implementation of over 20 

infrastructure projects fails to mitigate the costs, which remain three times higher than 

those under the uniform growth scenario. 
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1. Introduction 

Urban development is a complex and dynamic process that demands coherent, long-term planning across multiple spatial and 

infrastructural dimensions. This need becomes even more critical in rapidly urbanizing countries like Iran, where accelerating 

growth places mounting pressure on cities to adopt integrated and forward-thinking urban policies. In the Iranian context, two 

primary planning instruments, Master Plans and Detailed Plans, serve as the foundational frameworks for shaping urban growth. 

These comprehensive documents determine land allocation for various functions, guide spatial development, and influence the 

configuration of transportation systems. Beyond land use, they play a critical role in shaping transportation networks, housing 

strategies, and the provision of public services. Adopting a strategic and future-oriented approach to the formulation, 

implementation, and revision of these plans is therefore essential to addressing existing urban challenges, promoting sustainable [1, 

2]. 

Despite the strategic importance of Master and Detailed Plans in guiding urban development, a major concern in the Iranian 

context is the frequent and often fragmented revisions made at the Detailed Plan level. These modifications, typically involving 

land-use conversions, increased building densities, and alterations to the street network, are frequently implemented without a 

thorough assessment of their long-term implications, particularly concerning transportation systems. While such changes may 
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address short-term economic or administrative pressures, they often disrupt the critical balance between land development and 

mobility needs. This can result in increased traffic congestion, spatial inequality, and reduced efficiency in public service delivery 

[3, 4]. A particularly troubling trend is the dominance of short-term priorities, such as speculative real estate profits or localized 

political motivations, over long-term public interests, ultimately undermining the objectives of sustainable urban development [2, 

5]. 

In this context, it is essential to recognize that transportation systems are not passive infrastructures, but dynamic elements that 

evolve in close interaction with land use and urban form. Urban planning decisions that overlook this interdependence risk 

reinforcing car dependency, accelerating environmental degradation, and diminishing urban livability. To promote resilience and 

social equity, cities must move beyond car-oriented development models and instead prioritize public transit and active 

transportation, underpinned by integrated and consistent land-use strategies [6, 7]. Realizing this vision demands more than technical 

proficiency and data-driven planning; it also requires strong institutional commitment to protecting the long-term public interest in 

urban development policy. 

This study examines the primary categories of modifications made to Detailed Plans in Iran and emphasizes the critical role of 

transportation foresight in such planning decisions. To this end, Section 2 provides an overview of the urban development planning 

framework in Iran, with a focus on the types of modifications commonly introduced at the detailed planning level and their 

connection to land use and transportation systems. Section 3 analyzes the specific risks associated with three main types of changes: 

land-use conversions, increases in building density, and alterations to the street network. To illustrate the long-term implications of 

these modifications, Section 4 presents a numerical case study based on the Sioux Falls transportation network, comparing 

transportation costs under two demand growth scenarios: uniform and concentrated growth. Finally, Section 5 summarizes the key 

findings and offers practical recommendations for more sustainable urban development planning 

2. Background of the study 

The emergence of urban planning and the formulation of structured urban development plans can be traced to the global response 

to rapid urbanization [8]. In Iran, the formal development of such plans began in the mid-1960s and has remained an integral part 

of urban governance ever since [9]. This section provides a concise overview of Iran’s urban development planning framework, 

introduces the Article 5 Commission as the primary authority responsible for approving modifications to these plans, and concludes 

with a brief discussion on the interrelationship between land-use changes and transportation planning. 

2.1. Urban development plans in Iran 

Urban development planning in Iran is carried out through a range of formal plans, including: the Comprehensive Plan, the 

Detailed Plan, renovation and revitalization plans for deteriorated urban areas, development plans for new urban extensions, urban 

design plans, thematic or site-specific detailed plans, urban master plans, new town development plans, residential town plans, and 

various other types such as industrial or recreational settlement plans. Structural-strategic plans have also been introduced more 

recently [10]. 

According to national legislation, a Comprehensive Plan is defined as: “A long-term plan that outlines the land-use framework 

and zoning regulations for residential, industrial, commercial, administrative, and agricultural areas; public service facilities and 

amenities; major transportation and communication corridors; terminals, airports, and ports; the required space for infrastructure 

and public facilities; strategies for urban renewal and revitalization; and the rules governing all of the above, including the 

preservation of historical buildings, façades, and natural landscapes. The Comprehensive Plan may be revised as necessary [11]”. 

A Detailed Plan, on the other hand, is defined as: “A plan that, based on the general principles outlined in the Comprehensive 

Plan, specifies land use at the neighborhood level, the exact location and size of land parcels, detailed street network configurations, 

population and building density, priorities for revitalization and development, and urban problem-solving strategies. It also includes 

maps and property information based on official cadastral records [11] ”. 

Although the use of comprehensive and detailed urban plans has been phased out in many countries, these planning instruments 

remain widely practiced in Iran. Generally, the Comprehensive Plan establishes the overarching framework for urban development, 

while more technical and spatial analyses are addressed through the Detailed Plan. The Detailed Plan serves as the principal 

operational document for municipalities, guiding land-use designations, building density regulations, and zoning codes at the parcel 

level. As such, these plans, particularly the Detailed Plan, play a central role in shaping the spatial and physical development of 

cities and act as foundational references in various urban planning processes, including transportation planning. Further technical 

information regarding the components and specifications of these plans can be found in [12]. 

2.2. The Article 5 Commission and modifications to urban development plans 

In Iran, the final authority for approving Comprehensive Plans and their associated documentation is the Supreme Council of 

Urban Planning and Architecture. In contrast, the responsibility for approving Detailed Plans lies with a separate entity known as 

the Article 5 Commission, which was formally established under the Law on the Establishment of the Supreme Council. Hereafter, 

this body is referred to as the Article 5 Commission. In addition to approving Detailed Plans, the Commission also holds the primary 

authority to authorize modifications to them, including changes in land use, building density, and the street network [13]. 

Such modifications should be applied selectively and only in response to genuine needs, with careful consideration of technical 



Mousavi Ghadikolaei et al. Civil Engineering and Applied Solutions, 2025; 1(4): 49-55 
 

51 

standards and professional planning criteria [14]. 

Given that Detailed Plans are currently the most operational and legally enforceable documents within Iran’s urban planning 

system, any modifications to these plans carry considerable significance and can profoundly influence the future structure and 

functionality of cities. 

To the best of the authors’ knowledge, the existing transportation and urban planning literature lacks comprehensive studies that 

specifically examine the consequences of Detailed Plan modifications approved by Article 5 Commissions. The available data is 

typically limited to annual statistics, such as the number of reviewed cases, the thematic categorization of proposals, and the 

frequency of commission meetings. 

2.3. Land-use planning and its relationship with transportation 

Land-use planning is the science of allocating land and space to various human activities to optimize land efficiency and achieve 

spatial order [15]. There is a well-established and deeply interrelated connection between land use and travel generation in 

transportation planning, an idea long recognized in both urban and transportation planning theories. 

Urban planners have consistently emphasized the relationship between land use and transportation. Pakzad [16], citing major 

urban theories, highlights the role of land-use planning in achieving coordinated spatial organization, whereby all urban activities 

are functionally integrated and logically linked with transportation systems. Likewise, transportation planning scholars recognize 

land use as a key determinant in travel demand, and have proposed various models to represent this relationship, such as the Garin-

Lowry model and models based on game theory frameworks [17-19]. 

The collective insight from these studies underscores the need for sensitivity to transportation implications in any urban 

development decision, particularly in land-use planning, so that long-term costs can be minimized or avoided. 

Due to the broad and well-developed literature in this field, interested readers are referred to the review papers and its referenced 

sources for further details [1-3]. 

3. Risks associated with modifications to urban development plans 

As discussed in previous sections, the Detailed Plan of a city serves as the principal legal reference for municipalities, and the 

Article 5 Commission is the primary authority responsible for approving its modifications. analyzing the resolutions of Article 5 

Commissions in various Iranian cities reveals that changes to detailed plans generally fall into three main categories: land-use 

changes, increases in building density, and modifications to the street network. Each of these has the potential to fundamentally 

alter long-term travel demand patterns and impose significant implications on urban transportation planning and associated costs. 

This section briefly reviews the risks inherent to each of these three categories. 

3.1.  Land-use changes 

Land-use changes often involve the conversion of service-oriented areas, such as educational, recreational, cultural, or green 

spaces, into residential, commercial, or administrative uses. Several factors contribute to this trend, including the limited financial 

capacity of public agencies to acquire land for public purposes, the reluctance of landowners to develop properties per designated 

service uses, and the relatively lower market value of such lands compared to residential or commercial parcels. These challenges 

frequently result in stalled development and lead property owners to request land-use reclassification. 

Although such conversions allow landowners to obtain building permits and capitalize on significant increases in land value, 

they gradually undermine the original service-oriented functions envisioned in the development plans. Over time, areas designated 

for public services are replaced by residential, administrative, or commercial developments, altering the intended structural hierarchy 

of the city. As a result, land uses originally planned to support the urban population through a distributed, tiered service network are 

transformed into attractor zones for population settlement or high-intensity, trip-generating commercial activities. 

For instance, changes often involve the conversion of neighborhood-level green spaces, educational facilities, or cultural centers 

into high-rise residential towers or mixed-use commercial-office complexes, contrary to the initial spatial allocation principles. 

3.2. Increased building density 

Building density is a fundamental tool in detailed plans used to achieve balanced urban development, control population 

distribution, and fulfill broader urban planning goals. Typically, these plans specify both a base density and a maximum allowable 

density, with the latter subject to "adjustment fees" that municipalities may collect to finance public services. However, review of 

Article 5 Commission decisions across various cities shows that granting density levels above the officially defined maximum has 

become a widespread practice. 

This trend is primarily driven by property owners aiming to maximize economic returns, especially in high-value urban areas. 

Consequently, excessive residential density contributes to the emergence of new population centers, while increased commercial or 

office density leads to elevated levels of travel demand and attraction. These shifts diverge from the city’s intended growth trajectory, 

reflecting market-driven interests rather than the structured and balanced development approach originally outlined in the planning 

documents. 
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Consequently, new urban centers and corridors emerge not as a result of integrated planning but due to market-driven shifts in 

high-value parcels, often creating spatial imbalance and further complications for long-term transportation planning. 

3.3.  Street network modifications 

Most changes to the street network involve changing the right-of-way of vehicles, relocating streets, or reconfiguring routes. 

These modifications are typically driven by municipalities’ limited financial capacity to acquire land or implement street widening 

projects. In response, municipalities often request Article 5 commissions to rezone adjacent properties and approve higher building 

densities. This rezoning creates added value for landowners along the corridor, which in turn facilitates land acquisition for public 

street expansion through land value compensation (land swaps). 

However, such interventions often disregard the original rationale behind street design in urban development plans, where road 

dimensions, alignments, and functional roles were carefully determined based on adjacent land uses and their position within the 

broader transportation network. As a result, uncoordinated modifications can undermine the intended performance of the urban 

circulation system, leading to long-term inefficiencies and reduced network effectiveness. 

4. Numerical example 

As discussed in the previous section, land-use and density modifications can lead to spatial imbalances and concentrated urban 

development, especially toward high-value areas, thereby undermining the original goals of urban development plans. This section 

aims to provide a quantitative illustration of the consequences of such concentrated urban growth through a numerical example. 

To this end, the transportation network of Sioux Falls, located in the state of South Dakota, USA, is employed [20]. The network 

configuration is presented in Fig. 1, along with its associated details, which will be described below. 

In this example, two long-term travel demand growth scenarios are considered: 

• Uniform growth: demand increases proportionally across all origin-destination (OD) pairs based on existing demand levels. 

• Concentrated growth: demand growth is exclusively focused on a small number of destination nodes, specifically, nodes 4 

and 5 of the Sioux Falls network (as shown in Fig. 1), representing travel attractors. 

These nodes are assumed to have been developed with high-density and high-attraction land uses, reflecting the potential impact 

of unbalanced urban planning decisions, such as changes in land-use designations and increased density in a few select zones. 

For both scenarios, a traffic assignment algorithm is used to model traffic distribution, and the total system travel time is used 

as the key performance metric. Since total travel time is widely accepted as a comprehensive proxy for several transportation-related 

costs, as in the network design problems, it is referred to hereafter as the transportation cost [21, 22]. 

4.1. Comparison of uniform vs. concentrated demand growth scenarios 

This experiment examines a gradual increase in travel demand ranging from 0% to 50% above the baseline level. In the uniform 

growth scenario, demand increases proportionally across all origin-destination (OD) pairs, thereby preserving the spatial balance of 

the original network. In contrast, the concentrated growth scenario channels all additional demand exclusively toward nodes 4 and 

5, simulating the long-term effects of concentrated urban development patterns resulting from suboptimal planning decisions. 

To assess the progressive impact of demand growth, travel demand was incrementally increased in 2% steps. Although detailed 

numerical outputs are not included in this paper, the aggregated results are illustrated in Fig. 2, which depicts the percentage increase 

in total travel cost under both the uniform and concentrated growth scenarios. 

As illustrated in Fig. 2, total travel costs rise in both scenarios as demand increases, which is consistent with expectations. 

However, the rate of increase is markedly steeper in the concentrated growth scenario, underscoring the inefficiencies associated 

with spatial imbalance and the accumulation of travel demand in a limited number of urban centers. Notably, when demand exceeds 

a 30% increase, transportation costs in the concentrated scenario escalate sharply, indicating a significant decline in network 

performance under such imbalanced conditions1. 

4.2.  Mitigating costs of concentrated growth through infrastructure development 

An inefficient approach in urban planning involves allowing land-use changes and the resulting growth in travel demand to 

proceed without adequate regulation, and then attempting to address the ensuing congestion through the construction and expansion 

of urban roadways. This reactive strategy not only imposes a substantial financial burden during implementation [23], but also 

promotes increased reliance on private vehicles. As a result, it fails to align with the principles of sustainable urban development. 

 
1 Increases in total travel time beyond 50% have not been applied or reported, as the severe cost escalation observed under the concentrated growth scenario may 

induce phenomena such as population migration and changes in trip destinations over the long term factors that warrant cautious interpretation of any further results. 
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Fig. 1. Sioux Falls transportation network with 24 additional highway links to be constructed. 

 

 
Fig. 2. Increase in total travel cost (travel time) over the network. 

This section examines a 100% increase in travel demand under two contrasting scenarios: one involving uniform growth across 

the network, and the other featuring concentrated growth combined with the implementation of 24 new infrastructure projects, as 

illustrated in Fig. 1. These projects consist of newly constructed dual-carriageway arterial roads, each designed to accommodate an 

average practical capacity of 5,000 vehicles per hour per direction. A summary of the comparative results is presented in Table 1. 

As observed in Table 1, under the concentrated demand growth scenario in the long term (100% demand increase), even the 

construction of numerous infrastructure projects with substantial costs fails to effectively mitigate congestion. The incurred costs 

remain more than three times higher compared to the uniform demand growth scenario. 

Table 1. Comparison of the costs of 100% demand growth under two scenarios: uniform growth vs. concentrated growth with 

new road construction. 
 Total travel time in the network (vehicle-minutes) Increase in total travel time  in the network (%) 

Uniform growth 122814899 15.4 

Concentrated growth accompanied by the 

construction of 24 new two-way arterial 
375875051 49.3 
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5. Conclusions 

This study explored the implications of modifications to urban development plans at the Detailed Plan level. Specifically, it 

examined three primary categories of change, land-use conversions, increases in building density, and alterations to the road 

network, alongside a discussion of the associated risks each poses to urban and transportation systems. 

To evaluate the transportation impacts of these planning decisions, a numerical case study was conducted using the Sioux Falls 

transportation network. Two long-term travel demand growth scenarios were analyzed. The first scenario, termed uniform growth, 

assumed a proportional increase in travel demand across all areas of the network. The second, referred to as concentrated growth, 

directed the additional demand exclusively toward two designated nodes representing high-attraction zones. These nodes reflect 

areas that, as a result of misguided planning policies, have been transformed into high-density, high-value land-use zones that 

generate disproportionate travel demand. 

The analysis of demand increases from 0% to 50% revealed that total travel costs in the concentrated growth scenario were 

significantly higher than in the uniform growth scenario. Furthermore, even under a 100% increase in demand, the concentrated 

growth scenario—despite incorporating the construction of 24 transportation infrastructure projects, each with an average practical 

capacity of 5,000 vehicles per hour per direction remained inefficient. In this case, total travel costs exceeded those of the uniform 

growth scenario by more than threefold. 

The findings of this study highlight the critical need to prioritize long-term strategic outcomes over short-term gains when 

modifying urban development plans, particularly at the Detailed Plan level. Without adequate foresight, such changes can lead to 

severe transportation inefficiencies and escalating costs, challenges that even large-scale infrastructure investments may fail to 

resolve. Effective urban planning must therefore strike a careful balance between immediate pressures and sustainable, long-term 

objectives, especially in terms of how policy decisions affect land use patterns and travel demand growth. While this research 

employed a simplified model based on the Sioux Falls transportation network in North America, it offers a valuable framework for 

analyzing the consequences of spatially imbalanced urban growth. Future research should build on this foundation by applying the 

methodology to real-world case studies in Iran, incorporating long-term behavioral factors such as residential relocation and shifts 

in trip destinations to enhance the contextual relevance and policy applicability of the results. 
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