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Abstract: Urban vacant land availability offers revitalisation opportunities in the form of im-
proving ecological functions. However, less is known about the available planning tools with
which to mobilise this effort. Hence, this systematic review adopts ecological perspectives to
explore planning tools to revitalise urban vacant land. The search strategy employs Preferred
Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) guidelines to track original
research on vacant urban land from selected electronic databases. The search revealed thirty-six
studies focusing on substance-oriented planning tools (indicator systems, Geographic Information
System (GIS), models/simulations, field surveys, and experiments) and process-oriented tools
(questionnaire surveys, the Delphi method, focus groups, and interviews). This review suggests
that future studies adopt hybrid planning tools that combine the essence of substance- and process-
oriented tools. Furthermore, as a framework, it recommends taking a stepwise approach at various
planning stages to revive vacant land. Additional studies from the perspective of growing cities
are necessary to provide insights into urban vacant land revitalisation planning, considering the
competing objectives of economic prosperity and green space preservation.

Keywords: urban vacant land; planning tools; vacant land revitalisation; vacant land planning; urban
green spaces

1. Introduction

As part of the urban fabric, vacant land contains complex social-ecological patches
that host multiple benefits; thus, transforming such land into green spaces could pro-
mote urban greening [1-3]. Several existing policies and programmes concerning vacant
urban land revitalisation should be addressed. First, many municipalities have utilised
city-specific policies and programmes and designated a unit to oversee this process and
foster efficient intergovernmental cooperation [4,5]. A shrinking city’s adaptation strat-
egy must consider its slowing growth rate and shift attention to improving the standard
of living for its populace [6]. Rightsizing can be accomplished, for example, by ensuring
that a city’s planning system is closely aligned with the needs of current and future
communities so as to improve unstable markets and impoverished neighbourhoods [7].
Expanding green spaces in the form of community gardens, urban agriculture, and
greenways is also central to urban greening strategies [8].

Densification has been proposed in Europe, in which most cities face urban sprawl,
to improve the connectivity and accessibility of infrastructure and services. This strategy
can be implemented through brownfield regeneration, urban renewal, vacant land
redevelopment, and building vertical extension [9]. Infill development encourages
mixed-use and social interaction, while preventing future land vacancies from spreading
to the surrounding area [10]. Furthermore, the resulting compact urban fabric promotes
spatial proximity by reducing reliance on transportation and promoting walkability [11].
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Another aspect of vacant land revitalisation policy is encouraging community
involvement in planning and management, particularly in the greening strategy in
residential zones. Municipalities should maintain an extensive database of vacant land,
complete with information about the land’s classification and suitability for various
uses, in order to inform the general public about the prospects for its potential use [12].
They can encourage partnerships with the public and private sectors to contribute to
and fund community projects. In addition, decision-makers and community members
can brainstorm repurpose ideas and discuss the challenges involved in establishing and
managing vacant land [13]. This platform empowers diverse communities, especially
marginalised and impoverished ones. Furthermore, putting vacant land to interim
use offers a platform via which the neighbourhood can co-author social, cultural, and
economic activities on undeveloped land [1,14,15]. Property owners gain several ad-
vantages from the conditional public use of their property, including subsidised land
clean-up, tax exemptions, and lower maintenance costs [16]. Such initiatives may pro-
mote the creation of new green spaces, thereby enhancing residents” quality of life and
the surrounding area’s aesthetic appeal.

Planning tools help urban practitioners to gauge the landscape capacity of vacant
lands and project their potential to improve urban ecosystem health. However, it is
necessary to distinguish between the types of tools and their application in the plan-
ning processes. Planning tools are classified as substance-oriented, process-oriented,
and hybrid [17]. Substance-oriented planning tools seek to investigate the urban en-
vironment’s conditions and project the effects of spatial development. Geographic
Information System (GIS) and urban models are examples of substance-oriented tools.
Meanwhile, process-oriented tools promote the inclusion of experts and stakeholders in
decision-making. Related dialogues are typically mediated through platforms such as
focus groups and interviews to generate ideas and achieve consensus. Hybrid planning
tools, on the other hand, combine elements of the substance- and process-oriented tools
to build a feasible action plan. Within the context of reviving vacant land, there seems to
be indecisiveness regarding the most appropriate approach. At the same time, previous
studies have attested to the urban vacant land’s potential to provide ecological qualities
similar to those of formal urban green spaces, such as preserving biodiversity [18-22].
Consequently, this unity in terms of promoting urban greening provides an assumption
for the current study, that the planning tools utilised by urban practitioners are similar
within these differing contexts.

A great deal of research has focused on the application of tools in urban green
space planning. For example, the GIS, as a tool, and remote sensing data have been
widely used to map urban green spaces [23-25], detect green cover change [26-29],
and map urban green space vegetation [30,31]. These urban greening studies mainly
discussed the use of planning tools in managing formal green spaces, or green areas
formally maintained by municipalities or other governing bodies. However, systematic
reviews of planning tools to determine the ecological potential of vacant lands have
been scarce. These include assessing the land conditions, exploring the land’s ecological
potential, and evaluating the overall performance of restored sites. Identifying the best
planning tools with which to revive vacant land is crucial to attaining the benefits of
the conservation and rehabilitation of these areas.

A recent review by Kim et al. [13] synthesised evidence of vacant land revitalisation
through community engagement in shrinking cities. The study offered vital insights into
several approaches to addressing land vacancy; however, the potential of other planning
tools has yet to be systematically reviewed. This study seeks to address this gap. The
method used for this study involves gathering relevant studies on a specific topic that
fulfil the eligibility criteria to answer preformulated research questions [32]. In this
review, the central task involved exploring constructive approaches to advocating for
vacant land revitalisation from ecological perspectives. The focus was on planning tools
that facilitate assessment, decision-making, and monitoring. The current study aims to:
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(1) explore the present status of studies on planning tools to revive urban vacant land

from ecological perspectives, and (2) develop a stepwise framework to revitalise vacant
land.

2. Materials and Methods
2.1. Eligibility Criteria

This systematic review focuses on planning tools with which to revive urban vacant
land from ecological perspectives. It defines urban vacant land as undeveloped or
developed land that may host natural or planted vegetation, structures, or remnants of
previous use. The authors’ decision to focus on ecological approaches to reviving urban
vacant land does not in any way disregard the equal importance of the economic and
social spectrums. Rather, the goal is to seek opportunities to increase a city’s resilience
in the face of climate change through nature-based solutions. Enhancing the ecological
values of vacant land creates a solid foundation for increasing urban resilience, securing
cities from known and unprecedented climate change threats, and thus, promoting
economic and social prosperity. This review also covered studies discussing general
revitalisation with multiple planning objectives (environmental, economic, and social),
as well as those that were without specific goals but did employ planning tools taken
from ecological approaches.

2.2. Search Strategy and Keywords

The search strategy employed the ‘Preferred Reporting Items for Systematic Re-
views and Meta-Analysis (PRISMA)’ guidelines by focusing on electronic databases,
including Scopus and Science Direct (Figure 1). In August 2021, a systematic literature
search was conducted to identify relevant studies according to the specified eligibil-
ity criteria. Keywords were utilised to represent urban vacant land (‘vacant land’,
‘“urban vacant land’, “urban vacant lot’), revitalisation efforts (‘revitalisation’, ‘redevel-
opment’, ‘greening’), and ecological-themed phrases (‘wildlife’, “urban wildlife’, ‘trees’,
‘vegetation’, ‘greening’, ‘soil’, “‘water’, “air’, “urban biodiversity’, ‘biodiversity’, ‘green
corridor’, ‘blue corridor’, ‘green infrastructure’). Relevant studies were also retrieved
using other methods, such as snowballing.

2.3. Study Selection Process

The initial database search identified 50 studies, which were further filtered to
include only original research articles written in English and published between 2011
and 2021. This date range was selected because a previous general literature search
on urban vacant land revealed that revitalisation efforts had gained traction during
these years. After further screening, 12 studies from the database search and 24 studies
obtained via other methods were selected for this review.

2.4. Data Extraction

Table 1 lists 36 studies utilising planning tools in different planning stages, includ-
ing information on the author/s and study context (country).
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Table 1. Selected studies on planning tools for vacant land revitalisation.
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Figure 1. Flow chart of the systematic review process based on PRISMA guidelines.

3. Results and Discussion
3.1. Characteristics of the Studies

This review encompasses 36 studies discussing vacant land revitalisation planning
tools. These studies covered planning tools that can be further classified as substance- and
process-oriented tools (Figure 2). Substance-oriented planning tools are indicator systems,
field surveys, GIS, models/simulations, and experiments. Majority of the studies utilised
GIS (n = 19), followed by models/simulations (n = 13), indicator systems (n = 11), field
surveys (n = 9), and experiments (1 =3). Process-oriented planning tools include experts
and community involvement using focus groups, the Delphi method, interviews, and
questionnaire surveys. Two studies employed process-oriented tools with the community
and expert involvement, and five used hybrid planning tools, combining the substance-
and process-oriented tools.

3.2. Study Settings

Most of the studies were conducted in North America, with the majority originating
from the United States (1 = 26), and three were from Canada. The remaining studies were
conducted in South America (1 = 2), Europe (1 = 4), and Asia (1 = 1), in Shaanxi, China.
Figure 3 represents the geographical distribution of the studies selected for this review.
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Figure 2. Planning tools to manage urban vacant land revitalisation planning.

3.3. Planning Tools to Revive Urban Vacant Land

The first step in understanding the spatial distribution and site characteristics in-
volved in urban planning is mapping and classifying land. Urban mapping creates spatial
data by examining the processes that influence how a city is seen, imagined, and lived
in [65]. Mapping is also necessary for researchers and professionals working in the built
environment to identify urban transformation capacities. Urban practitioners utilise GIS
and remote sensing data to streamline the mapping process and enable a more thorough
examination of the area in question. In this regard, several studies have highlighted the
use of GIS applications in mapping and assessing vacant land. Kremer et al. [33] used
this approach in a land cover classification study to identify vacant parcels’ social and
ecological characteristics in New York City. Similarly, McPhearson et al. [2] developed
an assessment tool to capture vacant parcel heterogeneity. This tool identifies priority
areas for social-ecological transformation by facilitating the quantification of ecological
and social variables. Additionally, aerial photographs allow for analysing urban vacant
land’s structure, function, and economic benefits, as Kim et al. [19] demonstrate. These
studies show the importance of mapping as a first step towards revitalising vacant land by
identifying and classifying the social and ecological characteristics of vacant parcels.

Despite the availability of remotely sensed data to aid in land mapping and preliminary
assessment, conducting an inventory of the actual urban vacant land is still necessary to
allow researchers to identify site qualities. To accurately capture the actual conditions of
vacant parcels, field observation is typically required when assessing site characteristics.
Researchers’ analysis of the results also enables them to determine how land characteristics,
neighbourhood characteristics, and land cover relate to one another [33]. Additionally,
it is advantageous to involve communities in this process because they may have useful
local knowledge that the researchers are unaware of. Zefferman et al. [37] used a case
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study to identify potential vacant land for biodiversity conservation and conducted a
field survey with citizen scientists to observe the existing flora and fauna. Similarly,
Drake et al. [35] involved the local community in conducting vacant land inventories using
smartphones; however, a lack of access to cloud-based and desktop GIS applications can be
a limitation. Nevertheless, citizen involvement represents an affordable means of primary
data collection. Community involvement can also spur further engagement and foster
community empowerment in the form of neighbourhood improvement decision-making.

o Europe
n=4

o North America
o L

."729 . o Asia
1 v, e, n=1

. = L

o .
* South America
n=2

Esri, FAQ, NOAA, USGS

Figure 3. Geographical distribution of the selected studies on planning tools to revive urban vacant
land.

A typology of vacant land can depict patterns and ecological characteristics that help
identify potential issues and select the best kind of greening strategy. Desktop studies
employing GIS, satellite, or aerial imagery, as well as field surveys, can all be used to
establish the land’s typology. Table 2 lists several studies that create various land vacancy
types using these methods and tools. Kim et al.’s [12] comprehensive examination of
urban vacant land used field observations and aerial photographs to construct a typol-
ogy based on physical, biological, and social characteristics. Alternatively, Maldonado
Lopez et al. [39] developed vacant land typologies based on literature reviews, expert
interviews, and an online survey. Urban vacant land’s value and potential benefits can be
determined by classifying the land and identifying its economic, ecological, sociocultural,
and policy components [39]. Thus, determining the types of vacant land that are suitable
for restoration is crucial and can help guide regeneration planning.

Goal setting for the revitalisation effort takes centre stage in Phase 2 of the planning
process. Indicator systems, GIS, models/simulations, and experiments are all examples of
decision-support systems and analytical planning tools that can be used to envision poten-
tial futures for redeveloping vacant land. Through its many spatial analysis tools, GIS is a
powerful resource for identifying the areas with the greatest potential for urban greening.
McClintock et al. [34] utilised remotely sensed data to map areas with potential for urban
agriculture. Using hotspot analysis in GIS, Smith et al. [51] mapped potential greening
areas by focusing on privately owned land lacking buildings and impervious surfaces.
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In addition, the spatial analysis tools available in GIS can be used to assess the potential
to revive vacant land. Based on the generated suitability map, vacant land reclamation
strategies may be suggested, along with functions and activities that improve the city’s
ecological or social health. With a focus on privately owned land that is devoid of buildings
and impervious surfaces, Pearsall [36] discovered the potential of green conversions of
vacant parcels to reduce urban heating inequities. This was accomplished by examining
socio-spatial patterns using land surface temperature (LST) and the normalised difference
vegetation index (NDVI). The Python script in GIS was developed and implemented by
Newman et al. [38] to prioritise vacant lands requiring immediate intervention, particularly
in cities that are shrinking and experiencing land inactivity. The tool could support a smart
decline policy that prioritises citizens” health and well-being by improving the quality and
accessibility of green spaces. Furthermore, it is crucial to take into account how long urban
land has been vacant, as this will likely have a more significant impact on a city than the
overall number of vacant properties [38].

Table 2. Vacant land typologies with the intended purposes.

Author Purpose Typology

Unused land, private house, commercial /industrial,
community garden, park, tree cover in residential
[33] Actual uses of vacant lots streets, sport fields, road, roadside pavement or
sidewalk, junk yard, parking lot, non-commercial
parking, other.
Fine vegetation, coarse vegetation, paved surface,
building cover, water.
Parcels with structure—vacant building, vacant land,
occupied building.

Parcels without structure—parking lot, open space
(park, garden, or cemetery), utility or rail, lot.
Post-industrial sites, unattended sites with
[12] Land cover type vegetation, derelict sites, natural sites,

transportation-related sites.

[2] Land cover type

[35] Land cover type

Potential use in economic,
[39] ecological, sociocultural, and
policy respects

Abandoned land, undeveloped land, post-industrial
land, land held for speculation, derelict land.

In addition, urban professionals can use a measurement technique called an indicator
or index system, which establishes parameters for data collection. The tool is useful
because it would be impractical to list all physical, environmental, social, and economic
constraints and opportunities within the study areas [66]. Examples of indicator systems
utilised to assess vacant land in the studies reviewed here are shown in Table 3. In a
deindustrialised urban South American context, Sanches and Pellegrino [47] established
criteria and indicators with which to assess the greening potential of derelict and vacant
urban land by considering environmental, social, and economic factors. This analysis
provided greening potential scores for vacant parcels in Sao Bernardo do Campo, Brazil,
and indicated their use (social, environmental, or socioenvironmental) to prioritise vacant
land greening. Within the context of Ploiesti, a sprawling European city, Gavrilidis et al. [53]
developed criteria with which to assess vacant land’s suitability for new urban green
spaces, and thus introduce an urban sprawl control framework. The process concluded
with identifying the nearest available vacant land in the selected urban functional zone.
Morckel [50], on the other hand, conducted a suitability analysis based on criteria that were
used as variables in selecting and prioritising vacant land naturalisation in a shrinking city.
As demonstrated by these studies, the establishment of indicator systems enables suitability
analysis facilitated by GIS to prioritise vacant parcels’ revitalisation along ecological and
social dimensions. An indicator system also envisions researchers” and urban planners’
agenda and underlying objectives in decision-making and facilitates knowledge transfer
between experts and nonexperts [67].
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Table 3. Indicator systems to assess vacant land revitalisation.

Author Objective Criteria/Indicators

Ecology—habitat diversity, impact on the
surroundings, connectivity with other green spaces,
priority for ecological restoration, viability for
ecological restoration.
Stormwater—stormwater retention and treatment
(volume and quality).
Community—mobility, pedestrian pathway and
cycle routes, accessibility, deficit in terms of green
spaces, potential for use by the community, social
inclusion, and cohesion.

Identifying the greening
[47] potential of derelict and
vacant lands in urban areas.

[45] Community garden site Adjacent water sources, solar access, size, vehicular
suitability index. access, surface and vegetation, land-use conflicts.
Using suitability analysis to Contiguous vacant land, prospective vacant land,
[50] select and prioritise ownership, green land use, parks, green buffer,
naturalisation efforts in industrial land use, water features, property values,
legacy cities. population change.

Management cost, ease of construction, acceptance,
efficiency in combating climate change, air quality
improvement efficiency, income generation,
biodiversity benefits and conservation, social
network simulation, specificity (dependent on
natural characteristics).

The framework assesses
which model of UGS is best
[53] for planning based
on available vacant lands in a
city’s urban functional zone.

Socioenvironmental factors
via which to determine
[10] development potential and
ecological values of
vacant land.

Population, soil, property value, land cover, land
use, Federal Emergency Management Agency
(FEMA) flood plains, hurricane risk zones,
conservation area, proximity to amenities.

Site suitability index for Neighbourhood quality, development potential,
[42] determining the temporary visual quality, compatibility, transportation,
reuse of vacant land. vulnerable populations.
Assess vacant land Mismanaged, unmanaged, periodically managed,

management in response toa  regularly managed, small-scale gardens and other
vacant parcel reuse program  cues to care, moderate-scale gardens and other cues
(condition—care scale). to care, extensive gardens and other cues to care.

[60-63]

In some cases, citizen involvement can become a crucial aspect of reviving vacant land.
Kirnbauer and Baetz [42] created a prototype of a community-based decision-support tool
with which to assess the suitability of reusing vacant land. It helps citizens identify, inven-
tory, and evaluate site suitability regarding the temporary use of vacant land. In a further
extension of the same decision-support tool, the authors integrated the additional capability
to produce design drawings for the vacant land reuse strategy and perform lifecycle cost
analysis [43]. The tool highlights the potential to develop vacant urban land and allows for
exploring trade-offs between various design alternatives. The site suitability criteria used
in evaluating potential vacant sites for community gardens were developed by Eanes and
Ventura [45], who incorporated input from experts and stakeholders. The site suitability
evaluation process has three steps: (1) an analysis of previous inventories of vacant land,
(2) an examination of community gardens already in place, and (3) obtaining input from
experts and gardeners. Therefore, it is advantageous to involve the local community, as
they have a deep understanding of the area, which is essential for urban practitioners
and experts. Furthermore, this involvement could also promote social inclusion in place
regeneration.

Planning models approximate city systems, which are represented in the form of
logical and mathematical notation to enable scientific predictions [68]. These models may
be quantitative or qualitative representations of phenomena, systems, or issues found
in the real world [41]. Software for simulation and modelling, which integrates various
environmental parameters, makes it easier to calculate projected land transformation during
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the decision-making process. It helps to model ecological processes on vacant land, such
as the cooling effect, create networks of green spaces, and apply connectivity metrics or
least-cost methods. The use of simulations in urban green space studies is similar to its
use in previous studies that have investigated the effects of urban green space vegetation
on cooling benefits [69], as well as the adsorption capabilities of atmospheric particulate
matter [70].

Smart decline strategies primarily aim to manage declining neighbourhoods with
limited resource availability. Land parcel demolition can be adopted to guide the de-
fragmentation of urban green spaces. Frazier and Bagchi-Sen [46] mapped targeted land
demolition using connectivity metrics to defragment urban green spaces. On the other
hand, Johnson et al. [41] introduced a municipal shrinkage planning model to generate
development strategies that jointly optimise multiple objectives associated with residential
satisfaction and scale economies in terms of development and equity. One essential con-
sideration when strategising about vacant land revitalisation is addressing the multiple
objectives of urban planners. Planning models can facilitate complex decision-making
involving competing objectives. Jacobs et al. [40] developed MURL-CLE (Maximizing
Utility for the Reuse of Land), an open-source model in a web-based software platform,
for repurposing vacant land. Additionally, a GIS-based decision-support tool provides
a policy-oriented framework and methodology with which to balance competing vacant
land planning objectives. Pearsall et al. [44] used a GIS-based multi-objective land alloca-
tion (MOLA) tool within a policy-oriented framework to balance competing green space,
commercial, and residential planning objectives.

Planning models have also been used to simulate vacant land’s potential as urban
green corridors. Two studies included in this review integrated modelling software and
GIS for this purpose. Newman et al. [10] proposed structural connections between vacant
lands with low development potential and high ecological prospects, which were selected
by applying a raster-based suitability analysis process in GIS. These connections were
mapped using the least-cost path model in the Linkage Mapper software to link habitat
patches, wildlife conservation areas, wetlands, riparian corridors, and small-scale green
spaces. Zhang et al. [54] introduced a two-stage connectivity modelling process, assessing
landscape connectivity patterns using the FRAGSTATS software programme and identify-
ing priority locations for green corridors on vacant lands using the least-cost path approach.
Next, Kelleher et al. [55] developed an infiltration—excess model to assess the cumulative
potential of vacant lands for use in stormwater management. Additionally, Koch et al. [52]
integrated the application of modelling, visualisation techniques, and socioeconomic data
to assess the projection of cool and compact cities. Notably, these studies were conducted
in cities with prevalent land vacancies due to urban shrinkage, thus offering opportuni-
ties to defragment urban green spaces by integrating vacant land areas of ecological and
hydrological significance.

Photo-elicitation simulates the evocation or anticipation of a simulated future, simpli-
fying interactions between decision-makers and stakeholders [58]. Using this approach,
Costa et al. [58] sought community input on interim planning for vacant land. In their study
of an interim strategy, Todd et al. [48] introduced three stages of design guidelines for a
strategy: predesign considerations, case study site selection, and guideline application. The
goals of the guidelines were to communicate the design intent to the necessary stakeholders
and convert contaminated vacant lands into public green space. This finding is aligned with
other research that used comparable methods to analyse the public’s acceptance of wilder-
ness in urban green spaces [71], as well as representing an instrument that can be used in a
landscape-based research design phytoremediation strategy [72]. Urban practitioners can
also encourage experts and the community to participate in decision-making to reach an
agreement on development objectives that is consistent with the decision-makers’ initial
values. Participatory workshops were introduced by Lindquist and Campbell-Arvai [59] to
design and test Land.Info, a decision-support system that is used in redesigning vacant
land and based on video games. This simulation tool identifies goals that are pertinent to
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the community and associated landscape characteristics, such as stormwater management
and sociocultural advantages. This method demonstrates the benefits of the co-design
process and its outcomes, with participants valuing the chance to observe how design goals
shifted as they manipulated the virtual environment.

In addition to the decision-support system, experimental studies are essential in deter-
mining how vacant land can enhance ecological function. Recent studies have uncovered
three experimental studies that highlight ecological restoration efforts on vacant land, with
two concentrating on soil rehabilitation techniques. These include mulching methods,
straw blankets, bark plots, wood shavings [55], and phyto-management using biofuel crops
and bio-stabilised material [56]. Anderson and Minor [57] also investigated four methods
via which to increase native plant diversity in vacant lands: seed bombing, broadcast
seeding, planting plugs, and intensive gardening. These three studies provide essential
evidence for practical, low-cost strategies to restore degraded urban soil and increase the
prevalence of native vegetation.

The third planning stage emphasises the monitoring and ongoing evaluation of the
effort to revitalise vacant land. Strategies for greening vacant land can be assessed by
means of an indicator system. Simultaneously, a survey can help evaluate the success
of the strategies, particularly those that involve the local community. Chicago’s Large
Lot Programme is a community-based vacant land revitalisation initiative, and four case
studies have shown how this programme uses a condition—care index to track and evaluate
landscape change over time [60-62,64]. The programme enables locals to buy nearby vacant
land and carry out activities such as cleaning up the blighted area and adding features that
enhance its aesthetic value. Based on the same programme, Jeong et al. [63] examined the
voluntary leisure activities of locals who planted trees in their vacant lots, highlighting
the potential for citizen-owned vacant land to revitalise urban neighbourhoods. This
evidence suggests that the programme’s ownership being transferred to residents near
vacant land improved the state and maintenance of the parcels. In addition, it may be
possible to anticipate the community’s land use and recreation preferences by observing
their routines. A similar programme has been introduced in Detroit to mobilise residents to
eradicate blight and improve the appearance of vacant lots [73]. This programme, Clean
and Green, is a citywide goal to improve municipal services and residents’ quality of
life by reducing maintenance costs [60]. A more equitable and fruitful co-design process
between experts and citizens can be fostered through community involvement, resulting in
landscape designs that are both user-centric and sustainable [59]. This opportunity allows
them to explore their ideas and visions, which improves the quality of decision-making.

3.4. Framework to Revitalise Urban Vacant Land: A Stepwise Approach

Figure 4 depicts a framework for urban vacant land revitalisation from an ecological
standpoint. It emphasises a step-by-step approach to the phases and examples of tools
to help in the planning process: Phase I (mapping and classification), Phase II (decision-
making), and Phase III (monitoring and maintenance). Several factors should be taken
into account as the best practices for managing vacant land evolve. This requires sharing
accurate geospatial data through an open-access system [74]. It is essential to maintain an
accurate database of a city’s vacant land distribution to track the quantity and quality of
and potential for growth in these areas. These steps involve key planners and development
stakeholders in decision-making, making site suitability assessments easier [58]. Local
governments that are interested in implementing or expanding their GIS and remote
sensing data capacity should be prepared for a complex process, as these technologies
demand substantial data-processing capabilities and trained specialists to manage the
associated data.



Urban Sci. 2023, 7, 58 12 of 16

|_PHASEI & L PHASE I B O] | PHASEIIl

i |
v v
Description of spatial distribution, Feasibility analysis and decision- Monitoring, evaluation, and

y a—

spatial functions, environmental making process based onthe feedback from stakeholders.
qualities andland classification. planning objectives.
Mapping & GIS Planning GIS Monitering Indicator
classification support system
Field survey system Indicator
system Field survey
Questionnaire
survey Models
- T Cummu'lmtyl Questionnaire
Community/ | | Questionnaire e P survey
experts’ survey involvement
involvement Community/ Delphi Focus group
Field survey experts’ method

involvement

Questionnaire
Survey

Focus group

Figure 4. Framework for urban vacant land revitalisation: a stepwise approach.

Urban planners may benefit from simulations and models that reflect real-world
phenomena, helping them make better decisions and account for all the factors that matter.
Time-series aerial and street-level imagery is a more time- and cost-effective alternative
to field observation for tracking the greening of vacant land. During this stage, it is also
important to perform fine-scale analyses of landscape change in order to facilitate ongoing
monitoring. Along with a random selection of lots, a concurrent large-scale assessment is
also necessary to ensure a more effective process [60].

Notably, majority of the studies examined in this review are concentrated in the United
States, primarily in declining cities, while those from Europe and South America offered
viewpoints from shrinking and sprawling cities. Thus, there may be a contextual constraint
due to the emphasis on shrinking and sprawling cities, in which the situation in growing
cities may be disregarded. Although this analysis focuses on vacant land planning in
all types of cities, perspectives on growing cities are relevant because they may reveal
problems that are not present in more established, declining, or expanding cities.

3.5. Future Research

We offer three recommendations based on the findings of this systematic review. First,
reviving urban vacant land necessitates adopting a holistic approach to deliver optimal
outcomes. As suggested in this review, a stepwise approach that aims to provide a general
idea of the planning processes, with recommendations of the tools or methods to be used
for each task, may be the most appropriate. The selection of tools will also depend on the
planning objectives, data availability, and data acquisition feasibility. It is imperative to
consider the data-creation and monitoring process to ensure that local governments with
low levels of resources will not find this process challenging to implement [51,74].

Second, the current study recommends utilising hybrid planning tools to revive
vacant land, which supports an interactive process that ensures optimal output from
the communicative and analytical aspects of planning [75]. Clarifying the guidelines
for conducting productive, interactive sessions with stakeholders can also help translate
project aims into usable workflows [76]. For example, visualisations in manual or digital
illustrations can play an important role in communicating perceptions and design intentions
between planning professionals and the participating communities [77]. Furthermore, clear
ownership, resource allocation for maintenance, competency, and access to tools and
technology are all critical components of an organisation’s readiness for such efforts [78].

Third, future research must focus on vacant land revitalisation efforts from a growing
city perspective. In growing cities, especially in Asia and Africa, land utilisation decisions
for urban development demand careful consideration for sustainable land use. Comparing



Urban Sci. 2023, 7, 58 13 of 16

the various approaches to valorising vacant land in this context will provide a different
point of view, and thus help to guide other cities in managing vacant land resources.

4. Conclusions

The present study synthesised the existing literature on planning tools to revive urban
vacant land from ecological perspectives. The review characterised these tools as substance-
oriented, process-oriented, and hybrid. These tools manage the planning process, including
identifying land characteristics and land assessment, simulating analysis, and monitoring
the fulfilment of the overall goals. Urban practitioners can optimise the available tools and
resources to plan and monitor vacant land, and thus encourage better-informed decisions
and successful vacant land revitalisation. While this review focused on planning tools that
emphasise the ecological improvement of vacant land, the benefits/potential outcomes
along the economic and social dimensions can be observed in most of these studies’ findings.
These include the potential for the green conversion of vacant lands to mitigate urban
heating, which causes thermal discomfort among vulnerable populations. Furthermore,
turning vacant parcels into community gardens for urban agriculture will address food-
deficit issues and promote social inclusion by encouraging local community involvement.
From a shrinking city’s perspective, this move will improve the quality of life of the
urban inhabitants, attract new investments, and ultimately, encourage the repopulation of
declining cities. On the other hand, regenerating urban voids in growing and sprawling
cities through urban greening will increase the likelihood of new green space availability
and accessibility to urban inhabitants. In addition, it ensures that efficient infrastructure
and amenities are made accessible to the community.
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