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Abstract

Introduction: Given the growing economic, social, and physical dimensions of cities, focusing on spatial planning and
maximizing urban capacities to predict future needs is a key urban management necessity. Especially in rapidly growing
cities, limiting horizontal expansion and applying incentive policies for densification can optimize intra-urban capacities,
prevent environmental destruction, and promote sustainable development. Endogenous physical development paves the way
for urban sustainability. This study aims to analyze infill development opportunities by identifying brownfield sites in Zanjan
through infill principles. It explores how utilizing these lands can address per capita deficits in urban services (such as green
spaces) and balance land-use distribution. Therefore, the main research question is: how can providing urban development
solutions lead to an ideal pattern for efficient brownfield management in long-term development processes?

Materials and Methods: The research method is descriptive-analytical. Data collection was conducted through library and
field studies. For sampling, 30 urban planning experts and professors were selected using the snowball method. Research
indicators are presented as intermediate measures for the development and management of brown lands. Ten experts
confirmed the questionnaire’s validity. Reliability was 0.892 using Cronbach’s alpha. For data analysis, factor and path
analyses were conducted using the DPSIR model. First, research data were collected via the Delphi process. Then, using
factor analysis, the status of indicators in relation to infill development and the management of the city’s brown lands was
examined. This stage features the classification of indicators using the DPSIR model regarding how they influence and are
influenced by the development of intermediate and brown lands in Zanjan. The DPSIR model identifies driving indicators by
combining data and their mutual effects.

Results and Discussion: The opinion of the statistical community is more important for the management of brown lands and
for explaining the desirable pattern of inter-regional development in Zanjan city. According to the output in Table 4, most
indicators have factor loadings above 0.4. As a result, they have a favorable and effective degree of importance and are
considered important and effective factors in the context of brownfield management. Thus, in the social dimension of the
index "the presence of social damage in brown lands and the spread of insecurity in its adjacent uses" with a factor of 0.643;
In the economic dimension, the indicator "reluctance of workshop owners to transfer their activities to the suburbs” with a
factor of 0.669; Inthe physical dimension, the index of "the existence of barrenand polluted industrial-workshop lands™ with
a loading of 0.712; In the environmental dimension, the index "weakness of environmental laws in controlling polluted
activities in the city" with a factor of 0.671; And in the management-political dimension, the index “attention to exogenous
urban management and scattered expansion” with a factor loading of 0.715 has the highest correlation and correlation with
the redevelopment of brown lands.

Conclusion: Achieving infill development and efficient brownfield management should prioritize the ‘Response” factor
(coefficient 3.3). These components, as guiding forces in brownfield management towards infill development, emphasize
factors such as social segregation, the land market, excessive land and housing prices, lack of implementable plans,
restrictions on land allocation and annexation, and the absence of legal mechanisms for organizing abandoned lands. These
factors can provide operational strategies to exit the current trend. Path analysis also shows that the “pressure” index, with a
total effect of 0.543, has the greatest impact and causal relationship on the desirable pattern of infill development and
brownfield management. Following this, “‘Response” (0.517), “Effect” (0.387), “Status” (0.407), and “Driving Force” (0.534)
follow. These factors, as main challenges, can contribute to infill development through effective integration and interaction.
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