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Objective: The aim of this review is to provide a structured analysis of the applications
of Volunteered Geographic Information (VGI) in the field of urban management and
municipal performance. By reviewing existing studies, this study attempts to clarify the
potential, challenges, and future prospects of using VGI in this field and to provide
directions for future research and effective policymaking.

Methods: To provide context, first, the theoretical foundations and key concepts and
terminology related to the subject are reviewed to achieve a proper understanding of this
field. Then, the applications of VGI in urban management and municipalities at different
levels are examined.Finally, the challenges and limitations of VGI in urban management
are examined.

Results: In general, VGI applications are expanding from the areas of transportation and
crisis management to urban services and environmental safety. These data are not only a
complement to official and institutional data, but in many cases they have been able to
fill the information gaps in traditional urban management systems and increase the
efficiency of urban decision-making. These examples are only part of the wide range of
successful VGI projects that have been developed in response to the information needs
of cities and show that VGI is not only an information tool, but also a platform for
strengthening participatory governance, making urban management processes more
transparent, and improving government-citizen communication.

Conclusions: VGI can be seen not only as an alternative source of information, but also
as the starting point for a new paradigm of urban governance and active citizenship.
Provided that the challenges and opportunities are taken into account, policymakers can
use this tool to promote transparency, accountability, efficiency and spatial justice in
cities. The future of resilient, smart and participatory cities will undoubtedly be shaped
by the creative and intelligent use of voluntary geographic data.
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Extended Abstract

Introduction

With the development of communication infrastructures, especially mobile internet, smartphones and location-
based systems, the methods of collecting and using spatial data have undergone fundamental changes. In particular,
Web2 technology, cloud computing and cyber infrastructure have become the platform for extensive changes
(Malek, 2016). One of the manifestations of this development is the emergence of the concept of voluntary
geographic information (VGI); a concept introduced by Goodchild (2007) and referring to the process of
producing, sharing and updating spatial information by non-specialist and volunteer users in digital platforms.
Unlike traditional geographic information systems (GIS) which are based on formal and structured data, VGI has
the ability to update quickly, has high geographical coverage and is remarkably flexible due to the extensive
participation of citizens. The emergence of VGI in the context of the growth of digital technologies, especially
location-based applications, social networks, personal sensors and crowdsourcing tools, has provided conditions
in which every citizen can voluntarily participate in the process of spatial knowledge production (Sui et al., 2013).
The development of VGI makes it possible for information related to the urban environment, infrastructure
problems, service needs and even residents' opinions and perceptions to be recorded in real time and directly by
citizens themselves and made available to decision-making institutions (Sui et al., 2013). The aim of the present
study is to provide an analytical framework for a better understanding of the capacities and limitations of VGI in
the context of urban management; a framework that can help not only researchers, but also urban decision-makers,
planners and municipal managers to effectively utilize this new data source. Given the increasing complexity of
urban issues, traditional planning and management approaches no longer meet current needs, and utilizing
participatory and technological tools such as VGI can be an effective step towards moving towards smart, resilient,
and people-centered cities.

Materials and Methods

First, the theoretical foundations and key concepts and terminology related to the subject are reviewed to gain a
proper understanding of this field. Then, the applications of VGI in urban management and municipalities at
different levels of urban management, from spatial planning and urban services to crisis management and
transportation, are examined in detail. In addition, the main challenges, limitations, and legal, social, and
institutional considerations related to the implementation of this technology are analyzed. Finally, suggestions are
presented for better employment of VGI in urban management systems.

Results

The emergence of VGI as one of the manifestations of digital transformation in cities has led to fundamental
changes in traditional urban management processes. Municipalities and local institutions can benefit from the
capacity of voluntary data in a wide range of their tasks; from spatial planning to crisis response and promotion of
citizen participation. In this section, the most important applications of VGI and successful examples in various
areas of urban management worldwide were examined. The cases examined are just examples of the wide range
of successful applications and projects of VGI that have been developed in response to the information needs of
cities and local communities, especially in areas such as urban mapping, natural disaster management, traffic
analysis and participatory studies. These successful VGI projects demonstrate the enormous potential of this
technology in improving crisis responses, transportation management, increasing the accuracy of urban planning
and even strengthening social interactions. Using these data in times of crisis or in areas where official data is not
available can make a big difference in how crises are managed and organized. As various examples have shown,
participatory data collection and analysis can help urban institutions improve urban conditions, manage traffic,
reduce casualties in crises, and develop urban infrastructure. However, there are still important gaps in the literature
in this area, including the lack of comprehensive studies on the implementation of VGI in developing countries,
examining the long-term effects of VGI on urban policymaking, and analyzing models of voluntary data
governance in the context of municipalities. Also, most of the existing studies are technical in nature and have less
addressed the social, legal, and political aspects of using VGI in urban management.
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Conclusion

As technologies and infrastructures expand, VGI’s potential to play a key role in the future of smart urban
management will increase. Therefore, VGI can play a key role in addressing and solving challenging urban
sustainability issues such as energy consumption, transport efficiency, deprivation and unequal access to resources,
water and sanitation, and the availability and distribution of environmental services (Certoma et al., 2015).
However, effective use of VGI requires attention to challenges such as data quality, accuracy and reliability, legal
and privacy issues, as well as social considerations such as digital literacy, public trust and meaningful
participation. These challenges should be examined and analyzed in forward-looking policymaking at the urban
management level.

Finally, VGI can be considered not only as an alternative source of information, but also as the starting point
of a new paradigm of urban governance and active citizenship. Given the challenges and opportunities,
policymakers can use this tool to improve transparency, accountability, efficiency, and spatial justice in cities. The
future of resilient, smart, and participatory cities will undoubtedly be shaped by the creative and intelligent use of
voluntary geographic data.
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