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Abstract
With the increasing loss of biodiversity due to urbanization, it is essential to examine and re-imagine the place of nature in 
cities. The opportunity to redesign positive relationships between cities and nature is particularly apparent in the develop-
ment of new cities—rapidly developing areas observed in many Asian and African countries. As these new cities are built 
on a perceived tabula rasa, there is a potential to design positive nature futures. This study, therefore, aims to understand how 
nature is incorporated into existing plans for new cities and identify pro-nature perspectives envisioned within these plans. 
We use the Urban Nature Futures Framework (UNFF) to conduct a content analysis on the masterplans of new city and town 
developments within the Jakarta Metropolitan Area (JMA). The UNFF promotes the creation of multiple positive visions of 
nature in cities by considering three broad nature perspectives: Nature for Nature, Nature for Society, and Nature as Culture, 
as well as emphasizing equity in these visions. Our findings show that the Nature for Society perspective tends to dominate 
the design of new cities in the JMA, closely followed by the Nature for Nature perspective embodied by pollution control 
measures. New cities also emphasise the Nature as Culture perspective through nature stewardship programmes. Based on 
these results, we exemplify how the UNFF can be used to further integrate nature elements in new cities’ masterplans. We 
conclude with a discussion of the strengths and limitations of the framework at each stage of the new city development 
process.

Keywords Nature futures framework · New towns · Private cities · Masterplans · Indonesia · Jakarta

Introduction

Urbanisation drives biodiversity loss both directly and indi-
rectly. Direct drivers occur largely through habitat loss due 
to land use change and habitat fragmentation through infra-
structural developments such as roads (IPBES 2018). Indi-
rectly, urbanization increases the density of people whose 
consumption patterns may lead to more resource use and 
extraction (Satterthwaite et al. 2010). Given the decline 

of biodiversity due to unsustainable urbanisation, there is 
a need to envision positive nature futures for urban areas 
(Mansur et al. 2022). Creating desirable, nature-positive 
futures requires thinking of scenarios and actions that 
improve biodiversity and nature’s contributions to people 
while considering the multiple values that are related to 
nature (IPBES 2022).

To address the need for more nature-positive futures in 
urban areas, the Urban Nature Futures Framework (UNFF) 
was developed to account for the diverse values of nature 
in urban areas (Mansur et al. 2022). The UNFF builds on 
the Nature Futures Framework (NFF) which identifies three 
broad nature perspectives: (i) Nature for Nature (NN), (ii) 
Nature for Society (NS), and (iii) Nature as Culture (NC) 
(Pereira et al. 2020). NN focuses on the intrinsic value 
of nature—i.e. nature is valuable in itself, independent of 
people. This perspective focuses on enhancing and protect-
ing ecological systems through conservation irrespective 
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of human benefit. NS, on the other hand, emphasises the 
instrumental benefits that nature provides to people, such 
as ecosystem services. Finally, NC highlights the relational 
value between people and nature (Chan et al. 2018). Within 
the NC perspective, people live in harmony with nature and 
practise care for the environment. In many cases, environ-
mental decisions and policies contain a combination of these 
three perspectives.

The NFF can either be used as a scenario development 
tool to identify pathways to more nature-positive futures (the 
“state space”) or as a heuristic tool to assess how policies 
and initiatives contribute to different nature perspectives (the 
“policy space”) (Kim et al. 2021). The NFF has recently also 
been applied in different contexts such as assessing biodi-
versity management for climate adaptation in Africa and 
South America (Palacios-Abrantes et al. 2022), creating sce-
narios for forests in light of urban growth in Brazil (Lembi 
et al. 2020) and water management modelling (Kramer et al. 
2023). The NFF has also been creatively used to explore 
future scenarios in fictional works related to African futures 
(Lavery et al. 2022) as well as to develop future narratives 
for the High Seas through storytelling (Pereira et al. 2022).

While scholars highlight the potential of the NFF in the 
planning process, to better understand and communicate 
socio-ecological systems’ dynamics, they also highlight an 
important limitation of the framework: applying the NFF 
operationally to inform decisions beyond a visioning exer-
cise (Mansur et al. 2022; Palacios-Abrantes et al. 2022). 
In the urban context, Mansur et al. (2022) recognise the 
onerous step of finding adequate indicators for each of the 
nature perspectives. For the NC perspective, in particular, 
“cities themselves [would] need to develop a set of indica-
tors to monitor progress across different neighbourhoods 
and communities within the city”. While this process would 
enable inclusivity and participation, it also implies a long 
and uncertain journey towards incorporating the UNFF in 
decision-making. Which decisions the UNFF could inform 
is also left open, calling for further work to investigate how, 
in practice, the framework could inform urban planning.

To explore the practical uses of the framework to inform 
urban planning, we apply the UNFF to investigate nature 
perspectives promoted by masterplans of new cities, using 
the case study of the Jakarta Metropolitan Area (JMA), 
Indonesia. We use ‘new cities’ as a collective term to refer 
to various masterplanned developments such as new towns, 
satellite cities, private cities, etc. (Moser and Côté‐Roy 
2021). Many new cities are developed on greenfield sites 
in rural or peri-urban areas, or acquired land from exist-
ing settlements (Zoomers et al. 2017), which allows these 
cities to be developed from a ‘blank slate’ and is seen as 
an opportunity to incorporate environmentally friendly 
infrastructure and modern best practices in urban planning 
(Watson 2014). Furthermore, many of these new cities are 

often led and managed by private sector actors (Firman and 
Fahmi 2017). For example, in 2020, the Indonesian govern-
ment announced plans to develop a new city in Maja, Banten 
province, with the aim of slowing down urban sprawl as well 
as promoting economic development (BAPPENAS 2020). A 
large portion of the new city of Maja is being developed and 
managed by Ciputra Group, focusing on compact and transit-
oriented development (TOD), and has won an award for the 
implementation of efficient green buildings in its residential 
clusters (Citra Maja Raya 2020; Iswara 2019). As future 
models of urban development, it is important to examine 
new cities’ varied nature perspectives and the type of infra-
structure or initiatives that private developers promote as 
part of their environmental commitments.

Using the UNFF, we examine the masterplans of new 
cities in the JMA using content analysis and aim to address 
the following research questions:

• What are the predominant nature perspectives in these 
new cities?

• What are the themes (initiatives, motivations) within 
each nature perspective?

In addition to these research questions, we highlight 
how the outcomes of our analysis can potentially be used 
to redesign masterplans of new cities and discuss some 
uses of the UNFF at different stages of urban planning and 
development.

Methods

Sampling new cities and content scope

Since the late 1980s, new cities have been developed in the 
Jakarta Metropolitan Area (JMA) by large private property 
developers in Indonesia (Herlambang et al. 2019). As these 
new cities are built on large areas of land acquired by these 
developers (usually more than 1000 hectares), these cit-
ies differ from traditional urban areas in Indonesia as they 
tend to be highly masterplanned and are solely managed by 
subsidiaries of these property developers—with little inter-
vention from the government (Dieleman 2011; Herlambang 
et al. 2019). Up until 2016, 27 new cities have been docu-
mented in the JMA (Herlambang et al. 2019). From the list 
of documented cities, we identified the types of documents 
available for our analyses. Detailed masterplans and techni-
cal documents are rarely publicly available for these new 
cities. Despite the data limitation, we identified five publicly 
available data sources on new cities: (1) new cities’ websites, 
(2) sustainability reports, (3) corporate annual reports, (4) 
maps and development layouts, and (5) corporate promo-
tional videos. Comparing these different sources, we found 
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that, minimally, each new city development will have a web-
site describing the development project. However, websites 
were found to have varying levels of detail when providing 
information on new city plans and initiatives. In contrast, 
sustainability reports provided the most detail on the ini-
tiatives and future directions of each city but were limited 
as we only found six developments that had sustainability 
reports. All the sustainability reports were recent for either 
the year 2021 or 2020. As such, our analyses focused on the 
websites and latest sustainability reports of those six new 
cities (Table 1): Bumi Serpong Damai (BSD), Delta Mas 
(DM), Jababeka (JBK), Lippo Cikarang (LC), Sentul City 
(SC), and Summarecon Serpong (SS).

Content analyses

Data preparation—unitization of text

The first step in content analysis is to determine the unit of 
analysis. In textual content analyses, units will determine 
how the text will be broken down into parts and analysed 
(Krippendorff 2019). Units of analysis for our study are 
sentences in websites or sustainability reports that relate 
to the environment. We define “environmentally related” 
as planned or existing actions or initiatives that directly or 
indirectly affect the quality and quantity of the environment 
within the new city development. These would also include 
social and technological aspects such as community pro-
grammes, institutional arrangements, infrastructure, and 
urban designs. Each unit would convey a single initiative or 
idea. We also excluded text that did not pertain to the city 
and its surrounding areas or if the scope of the initiatives 
only focused on internal activities (i.e., only their corporate 
offices or involving only their employees).

We prepared the data by extracting all the text from each 
website and compiling it into a single document. We left the 
text in the original language (i.e. either English or Bahasa 
Indonesia) prior to coding. All text in the sustainability 
reports had text in Bahasa Indonesia with a corresponding 
English translation; we used the English translation when 
coding the sustainability reports. Using our definition of 
environmentally related units, the text was first extracted 
independently by the first author and another coder with 

expertise in urban planning in Indonesia. Each extracted 
unit was then compared by the coders to ensure agreement 
in identification and prevent sentences from being left out. 
Unlike some content analyses that calculate unitizing reli-
ability i.e., the level of agreement between coders for deter-
mining units (Neuendorf 2017), we did not calculate this 
statistic as the total number of units (n = 330) was manage-
able for us to go through the entire sample and correct any 
disagreements between coders. After the units for analysis 
were finalised, we translated the units that were in Bahasa 
Indonesia into English.

Coding of units—category creation and assigning nature 
perspectives

Due to the lack of indicators in the UNFF, it was challeng-
ing to code the units consistently and directly into the three 
nature perspectives. To simplify the coding process, we first 
assigned each unit a category based on the main topic of 
its content. Categories here refer to the specific initiatives, 
actions, and objects mentioned in the text. We identified 
these categories by grouping units with similar topic. The 
categories were developed using a grounded theory approach 
where categories are produced inductively and emerge from 
the prevailing data (Barona 2023). Examples of these cat-
egories are waste management, energy efficiency, habitat 
restoration, etc. (Supplementary Info, Table S1). At the end 
of the coding process, we identified a total of 17 categories.

From our list of categories, we then coded them into one 
or more of the NFF perspectives: NN, NS, and NC. We oper-
ationalised these nature perspectives in the content analyses 
using the guiding descriptors in Table 2. These descriptors 
were developed based on the UNFF definitions and urban-
related themes from NFF workshops (Mansur et al. 2022; 
Pereira et al. 2020). For each category, we determined what 
nature perspective would be assigned based on our guiding 
descriptors by considering the downstream impact of various 
initiatives and their contribution to each nature perspective. 
This approach aligns with the suggestion by Mansur et al. 
(2022) to consider the socio-ecological feedback of initia-
tives. We provide the rationale for the allocation of NFF 
perspectives to each category in the Supplementary Informa-
tion (Table S1). Some units may contain multiple categories 

Table 1  The developer, size, 
and location of the new cities 
analysed in this study

Project Developer Area (ha) Location (regency/city)

Bumi Serpong Damai (BSD) Sinar Mas Land 6000 South Tangerang
Jababeka (JBK) Jababeka Group 5600 Bekasi
Lippo Cikarang (LC) Lippo Group 3250 Bekasi
Deltamas (DM) Sinar Mas Land 3200 Bekasi
Sentul City (SC) Sentul City Tbk 3100 Bogor
Summarecon Serpong (SS) Summarecon Agung 750 Tangerang
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and will be assigned nature perspectives according to their 
categories. Assigning nature perspectives to each category 
requires us to understand the intent of environmental narra-
tives found in the websites and sustainability reports. Having 
a clear statement of purpose or intent provides context for 
the underlying value system of an initiative or decision. For 
example, a unit that mentions initiatives to promote care for 
the environment clearly highlights a NC perspective. How-
ever, as these documents were not written with the NFF in 
mind, it is often challenging to tease out the precise nature 
perspective of each code due to the lack of the statement of 
intention or rationale. For example, we commonly encounter 
the mention of green space development—but without any 
context or a clear purpose for its development (see Supple-
mentary Info—Table S2).

Therefore, in addition to the topical categories, we also 
grouped the units into (1) explicit, (2) potential, and (3) irrel-
evant. Explicit units refer to units with a clear statement 
of purpose or intent related to one or more nature perspec-
tives (Supplementary Info—Table S1). Explicit units also 
included units that have a logical outcome for nature and/or 
people. Efforts to minimise pollution and waste, for instance, 
would lead to better environmental quality which benefits 
both nature and people. For such initiatives, we assign NN 
and NS perspectives. In contrast, potential units refer to units 
that do not clearly highlight a particular nature perspective 
(Supplementary Information—Table S2). In the example of 
green space development without any context or intention, 
it is possible to potentially assign all three types of nature 
perspectives. Green spaces, depending on their design, can 
be made to enhance biodiversity, provide recreational oppor-
tunities as well as promote a more harmonious relationship 
with nature (e.g. through cultural practices). Therefore, for 
these units, we identified them as “potential” and did not 
assign any nature perspective; they are dependent on the spe-
cifics of the initiatives and to assign any nature perspective 
would be highly speculative. Irrelevant units refer to units 
that are environmentally related but have no clear nature 
link. For example, we considered the distribution of water 

supply to people in the new city as irrelevant as it focused 
on grey infrastructure without having a positive impact on 
nature or the environment. Both potential and irrelevant 
units were not included in the final analysis.

Given the above considerations, the coding process was 
initially conducted independently by the two authors. We 
selected a subset of the data containing all the units and 
used this dataset to first individually determine the catego-
ries that the units belonged to and the corresponding nature 
perspective(s) of those categories. We then proceeded to val-
idate the first-round of coding by comparing the agreement 
between coders i.e., intercoder reliability (Neuendorf 2017). 
From this validation process, we developed specific coding 
rules that highlight how different categories are assigned to 
specific combinations of nature perspectives. We also doc-
ument our rationale for the creation of these coding rules 
based on our discussions during the validation process. We 
then continued coding based on the coding rules for the rest 
of the dataset. We provide examples of how this was con-
ducted in Table 3. The final coding rules and their justifica-
tion can be found in Supplementary Information—Table S1. 
All units, their assigned category codes, and nature perspec-
tives are provided in Supplementary Information—S3.

Analyses

Quantifying counts of nature perspectives and relative 
proportions by city

We then proceeded to tabulate the nature perspectives for 
each new city and compared their relative proportions 
(nature perspectives divided by total perspective for each 
city) to show the role of each nature perspective in shap-
ing the new city masterplans and environmental narratives. 
The data analyses and visualisation were conducted using 
the R programming. Specifically, the counts for each nature 
perspective and their combinations were represented using 
an area-proportional Venn diagram using the eulerr pack-
age (Larsson 2022), while the relative proportions of nature 

Table 2  Guiding descriptors for each nature perspective

Nature perspective Guiding descriptors

Nature for Nature Nature is intrinsically valued through the conservation, protection, and restoration of blue-green nature spaces and biodi-
versity to allow natural and ecological processes to occur with little to no human intervention within the city. Blue-green 
infrastructure within the city is also designed to enable ecological connectivity and improve habitat quality for biodiver-
sity. Furthermore, any anthropogenic impact on nature is minimised or mitigated

Nature for Society Nature has instrumental value to people through resource provision, improvement of health and well-being, environmental 
regulation, and risk reduction. Nature-based solutions can be implemented to address various issues faced by the city and 
aid with the transition toward a circular economy

Nature as Culture Nature as culture emphasises the reciprocal and harmonious relationship between people and nature. People are seen as 
part of nature and nature as key in people’s identity and culture. The role of nature in people’s culture can be symbolic, 
through activities and practices, and/or physical spaces that promote social cohesion and a sense of place. New norms 
and mindsets which emphasise stewardship, care, and connection with nature is promoted
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perspectives within each new town were visualised using the 
package ggplot2 (Wickham 2011).

Identifying key categories within nature perspectives

Using the categories that were identified for the units, we 
then determined the type of initiative with the highest fre-
quency for each nature perspective and their combinations. 
We visually present the findings using the NFF triangle to 
organise the different initiatives within the framework.

Methodological limitations

While our study attempts to provide a methodology for 
extracting NFF perspectives from masterplans using content 
analyses, it may not accurately reflect the nature perspec-
tives held by actual stakeholders in the new cities. Beyond 
the coding by researchers, the content analysis codes could 
have been verified and calibrated through interviews or 
workshops with stakeholders such as the developers of new 
cities, communities within and surrounding these cities, 
and local governments working with the private developers. 
However, given the scope of this research, we were unable 
to conduct more in-depth assessments of their nature per-
spective and future research should consider calibrating the 
content analysis codes based on the relevant stakeholders’ 
perceptions for a more robust assessment.

Results

Dominant nature perspective in new cities 
within JMA

The coding of environmental themes from the websites 
and sustainability reports of the six new cities produced a 
total number of 298 relevant codes. Within these relevant 
codes, 83.2% were explicit codes (n = 248) while the rest 
were potential codes (n = 50). We report the subsequent find-
ings using only the explicit codes. The cities we analysed 
had varying counts of explicit codes with BSD having the 
highest (n = 65) and SS having the lowest with 22 codes 
(Table 4). The total and respective counts of each nature 
perspective can be seen from Table 4. The total count of 
nature perspectives differs from the count of explicit codes 
due to the presence of codes which contain multiple nature 
perspectives.

We observe that there are high and similar counts for 
total counts for NN and NS (Fig. 1). This is contrasted by 
the much lower total counts for NC-related codes (n = 35). 
Figure 1 highlights that the high counts in NN and NS are 
largely attributed to codes containing a combination of NN 
and NS. Codes that were categorised as both NN and NS 

make up more than 60% of the sum of codes for NN and 
NS (Fig. 1).

Across all new cities, we observe that on average NS 
is the dominant nature perspective which makes up about 
46.7% (SD = 0.03) of total nature perspectives (Fig. 2). NN 
closely follows NS with an average proportion of 45.8% 
(SD = 0.02). In contrast, NC perspectives only have a rela-
tively small proportion of total perspectives with a mean 
value of 7% (Fig. 2). When studying individual cities, how-
ever, we find that NS may not always be the perspective with 
the highest proportion. For example, cities JBK and DM 
have higher proportions of NN (47.8% and 47.3%, respec-
tively) compared to their NS proportions (45.7% and 41.9%, 

Table 4  Counts for explicit codes of Nature for Nature (NN), Nature 
for Society (NS), Nature as Culture (NC) perspectives, and total 
nature perspectives

City Codes NN NS NC Total 
perspec-
tives

BSD 65 43 48 9 100
DM 30 22 21 3 46
JBK 56 44 39 10 93
LC 52 39 40 11 90
SC 23 18 18 1 37
SS 22 14 16 1 31
Total 248 180 182 35 397

Fig. 1  Proportional area Venn diagram showing the total number of 
counts for each nature perspective: Nature for Nature (NN), Nature 
for Society (NS) and Nature as Culture (NC) as well as the counts of 
units with combined nature perspectives
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respectively). We also found that NC had the most variation 
across cities (SD = 0.04) with LC having the highest propor-
tion of NC perspective of 12.2% while SC had the lowest 
with 2.7% (Fig. 2).

Themes within each nature perspective

Within the NN perspective, we found that habitat rehabilita-
tion and nature conservation were common initiatives led 
by new city developers (Fig. 3). For these initiatives, they 
would ensure that their developments do not encroach into 
protected areas as well as conducting ecosystem rehabilita-
tion programmes, often by revegetation and increasing plant 
species diversity. An example is Kota Deltamas (DM) which 

stated that the city has its own nursery which is used to culti-
vate seedlings for reforestation projects for areas within the 
city as well as in surrounding communities.

For NS, many cities highlighted the cultural benefits of 
nature such as its recreational and tourism opportunities, 
aesthetic value, and health benefits to people (Fig. 3). Sen-
tul City (SC), for example, recognises correlation between 
health (both physical and mental) and park use. Therefore, 
the city emphasises the access to green spaces and claims 
that open green spaces make up 40–60% of their build area. 
In contrast, we find that regulating ecosystem services were 
sparingly mentioned. The few regulating ecosystem services 
mentioned focused on air quality such as greenspaces being 
the “lungs” of the city and carbon sequestration services that 
trees provide to help reduce carbon emissions.

When combining NN and NS, we found that the most 
common sub-theme was waste management strategies 
(n = 55). Waste management strategies here include solid 
waste and wastewater treatment and management, recycling, 
upcycling, and composting. One of the seemingly more com-
prehensive waste management strategies was mentioned by 
SC which has its own Sentul City Recycling Centre which 
sorts out waste from residential areas and recycles both inor-
ganic and organic wastes. The inorganic wastes could be 
used for craft materials for home industries while organic 
wastes were recycled into compost or liquid fertiliser. It 
is also worth noting that energy efficiency strategies were 
also commonly mentioned for NN and NS combinations 
(n = 22) where technological solutions such as the use of 
LED lights in SS were mentioned as ways to reduce energy 
consumption.

Unlike NN and NS, NC categories had limited diversity 
in their approaches. Most NC activities tend to focus on 
environmental education initiatives to raise awareness and 
inculcate stewardship for the environment. For example, 

Fig. 2  Relative proportions of each nature perspective [Nature for 
Nature (NN), Nature for Society (NS) and Nature as Culture (NC)] 
across the new cities analysed in this study: Bumi Serpong Damai 
(BSD), Deltamas (DM), Jababeka (JBK), Lippo Cikarang (LC), Sen-
tul City (SC), Summarecon Serpong (SS). Relative proportion refers 
to the counts of each nature perspective divided by the total count of 
nature perspectives for each new city (see Table 3)

Fig. 3  Various initiatives that 
are associated with different 
nature perspectives and their 
combinations NN 

NC NS 

Habitat restoration 
& Conservation 

Green blue 
infrastructure with 
specific cultural 
benefits (e.g. scenic 
views and recreation) 

Environmental 
awareness 
programmes  

Nature spaces for 
socialisation 

Environmental campaigns 
with specific actions to 
enhance nature  

Waste management 
strategies which includes 
reducing and recycling 
waste   

Environmental awareness 
programmes with waste 
management activities 
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LC conducts Lippo Cikarang Teaches—a programme 
which educates participants on plastic usage and its adverse 
impacts on the environment. Codes that contain both NC and 
NN were initiatives to have a community engagement ele-
ment together with habitat rehabilitation strategies (Fig. 3). 
An example of this was the river rejuvenation strategy by 
JBK which involved communities and government agen-
cies participating in the planting of vetiver seedlings during 
its Jababeka Ecoweek. However, we found very few codes 
that had the NC and NN combination (n = 2). The NS and 
NC combination was also limited (n = 2) often focusing on 
the communal role of green space for socialisation (Fig. 3). 
Codes that were categorised with all three nature perspec-
tives commonly involved environmental campaigns which 
included educational sessions as well as waste management 
and energy-saving activities. BSD for example, under its 
Green Habit campaign has carried out plastic waste reduc-
tion efforts and outreach in collaboration with a community 
partner Tzu Chi Indonesia Foundation. These campaigns 
might not only help reduce waste going into nature (NS and 
NC perspective) but also may encourage participants to care 
more for the environment.

Activities and actions that were coded as having all nature 
perspectives (n = 16) tended to be environmental campaigns 
that were not only purely educational and raising awareness, 
but also included actual waste removal activities. Based on 
our coding rules, these activities would then be a combina-
tion of themes of environmental education (NC) as well as 
some form of waste management strategy (NN & NS).

Discussion

Prominence of nature for society perspective in new 
cities

Our study is the first, to our knowledge, to capture nature 
perspectives as conceptualised in the NFF in city master-
plans. It reflects nature intentions stated by the developers 
rather than lived experience, and our results should be inter-
preted as such. Remarkably, we observed that the proportion 
of each nature perspective seemed consistent across the six 
new cities in JMA (Fig. 2). As expected, the majority of 
environmental information conveyed instrumental values, 
under NS. The predominance of instrumental values has 
been observed by other scholars in the nature-based solu-
tions discourse (Bekessy et al. 2018; Randrup et al. 2020). 
It could explain why planners and architects—influenced by 
an international discourse promoting nature-based solutions 
in urban planning—emphasised these values.

Another reason for the predominance of NS values could 
be a communication bias towards values and elements that 
are more important for customers and clients. Emphasizing 

the direct benefits of nature to local residents, from a NS 
perspective, appears to be a logical marketing strategy as 
having nature in these new cities has been documented as a 
desirable attribute for some new city residents in the JMA 
(Leisch 2002). Furthermore, hedonic pricing assessments in 
different cities have shown that the presence of and proxim-
ity to urban green spaces can have positive effects on prop-
erty prices (Belcher and Chisholm 2018; Wu et al. 2015). 
This potential communication bias underlines a key limita-
tion of our analysis—our results only highlight information 
from websites that could be biased in the messaging they 
would want to portray. Websites could reflect messaging for 
a more general audience—potential customers, city visitors, 
or tourists. More specific information on environmental 
plans such as climate mitigation could be found in technical 
documents such as sustainability reports which might cater 
to a different set of audiences such as investors and non-
governmental organisations who might be interested in the 
risks and environmental performance of these cities. Indeed, 
the sustainability reports we analysed were readily translated 
into English, confirming the international audience they aim 
to reach.

Within the NS perspective, while cultural services were 
prominent, there were few mentions of regulating services 
such as carbon sequestration, or urban heat mitigation. This 
supports the claim that ecosystem services are still poorly 
integrated in the practice of urban planning and design glob-
ally (Frantzeskaki et al. 2019; IPCC 2019; Tardieu et al. 
2021), and in Southeast Asia (Lourdes et al. 2021).

Other nature perspectives

Intrinsic values were also quite prominent in the master-
plans, demonstrating an awareness of the impacts of new 
cities’ construction on biodiversity. However, we found that 
NN elements mainly comprised a reduction of environ-
mental impact, with the dominant theme in NN elements 
being waste and pollution control (Fig. 3). However, urban 
masterplans could be more ambitious and transformative by 
promoting ecological restoration. For example, in Singapore, 
the parks authority (NParks) provides ecological informa-
tion used in the city masterplans to promote development 
that enhances biodiversity (Chan 2019). Given that some 
of the cities in our analyses—and many others around the 
world—are built on agricultural landscapes (Firman 2000), 
there may be opportunities to restore biodiversity that has 
been lost to agriculture.

Although relational values were less prominent than the 
two others, they were still present in all new cities (Fig. 2). 
This suggests that the idea of “living with nature” (without 
referring to the explicit benefits from nature) is valuable 
and marketable. Connection with nature has shown to be 
associated with better psychological well-being for some 
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living in the JMA (Adiwena and Djuwita 2019). Further-
more, the prevalence of environmental stewardship ini-
tiatives could reflect the broader ethic of care for nature in 
Indonesia. Traditionally, indigenous cultures in Indonesia 
have emphasized the integral relationship between peo-
ple and nature—therefore, the need to protect and care for 
nature (Maarif 2021; Pesurnay 2018). There have also been 
efforts to inculcate environmental stewardship through reli-
gious education highlighting the cultural importance of 
caring for the environment (Fua et al. 2018; Mangunjaya 
and McKay 2012). Through their various environmental 
stewardship programmes, these new cities complement 
their existing cultural attitudes towards nature. On the other 
hand, we acknowledge that the lower counts for NC units 
may reflect the intangible nature of this perspective. As 
noted in Table S1 and S2 in Supplementary Information, 
we acknowledge that some of the categories could have been 
coded as NC, but such coding was deemed too speculative 
to be incorporated in our “explicit” values.

UNFF as a tool for enhancing nature‑positive 
perspectives in masterplans

An important finding of our analysis was that different cities 
highlighted different themes within each perspective. The 
variety of themes highlights the diverse potential pathways 
for moving towards nature-positive futures from each of the 
three perspectives. By identifying common themes within 
each nature perspective, our study assembled a repository of 
initiatives that have been and will be carried out by new city 
developers (Supplementary Information—Table S1). This 
repository can be used to help us understand the nature-
positive possibilities across various new city developments 
and can potentially act as seed ideas for other new city devel-
opments. In the context of masterplanning, planners could 
add elements from various themes, focusing particularly on 

nature perspectives that are less represented, in particular 
from the NC perspective. This repository approach advances 
the potential of the UNFF, as proposed in its development 
stage (Mansur et al. 2022; PBL 2019), to inspire nature-
positive futures through shared knowledge and practices.

While there are trade-offs implied by the elements pic-
tured in Fig. 3 (e.g., the reforestation programme may reduce 
the availability of land for the development of recreational 
activities), the examples suggest that such enhancements 
to the masterplans can be resource-efficient, and aim for 
“win–win” alternatives where diverse values are empha-
sized. In other words, developers can select combinations of 
infrastructure and activities that, together, propose a vision 
that promotes diverse types of values.

We demonstrate how other types of nature perspectives 
can be included in masterplans by applying the findings to 
re-imagine alternative nature-positive visions for these new 
cities. Our findings suggest that a typical vision for new cit-
ies in JMA is one dominated by NS values: It entails blue-
green infrastructure providing cultural services (e.g., rec-
reational opportunities in parks, aesthetic value from green 
facades), and a suite of pollution control measures such as 
cleaner energy and waste management strategies (Fig. 4). 
Using it as a starting point, we exemplify how this “master-
plan” can be re-imagined by adding elements from the two 
other perspectives. Elements in this vision would include 
the categories that were identified in the content analyses. 
With a focus on NN values, the masterplan would add ele-
ments of nature conservation and restoration, for example, 
reforestation of agricultural areas and creating habitats for 
native flora and fauna. The NN-focused masterplan would 
also emphasise a distinct separation between nature areas 
and urban developments to allow for nature to be left alone 
with little to no-interference from human activities. With 
a focus on NC values, such a masterplan would combine 
such activities with environmental awareness campaigns, for 

Fig. 4  Illustrative masterplan 
focusing on NS perspectives 
(top) and highlighting alterna-
tive designs based on NN and 
NC as key perspectives (bottom)
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example engaging the community to plant trees and hav-
ing more engagement in nature. These designs can be used 
as starting points for further consultative and participatory 
processes in the urban planning process.

UNFF limitations

While our study demonstrates the usefulness of the UNFF 
in the context of masterplan analysis, it also highlights three 
main limitations. First, the framework says little about how 
ambitious a masterplan is with regards to nature integration. 
While JMA new cities appear to promote NS values, and 
while there are a total of 330 perspectives for all 6 cities, 
we do not know whether the vision they promote is, indeed, 
“nature positive”. Quantitative assessments of the benefits of 
urban nature are notably difficult. Recent attempts promoted 
by the Convention on Biological Diversity (Chan et al. 2021) 
or IUCN (IUCN 2022) highlight the challenges of using uni-
versal indicators to assess urban nature. While the UNFF was 
not developed for such quantitative assessment, its practical 
application in the context of masterplan analyses may be lim-
ited by the relative nature of the assessment. Only the relative 
proportion of NS, NN, and NC can be interpreted, as opposed 
to the actual ambition of integrating nature into masterplans.

A second limitation relates to the subjectivity of captur-
ing nature values from published information, be it web-
sites or sustainability reports. In the UNFF roadmap, Mansur 
et al. (2022) recommend that indicators for each nature per-
spective are selected collaboratively, with local governments 
and stakeholders involved in a visioning process. In using 
the UNFF as an analytical tool like in our study, we devel-
oped our own set of indicators (Supplementary Informa-
tion—Table S1) to make the analysis robust and replicable. 
Yet our decisions remain somewhat subjective, relying on 
the authors’ interpretation of specific elements in the mas-
terplans. The process was also time-consuming and may 
need to be expanded with the analyses of new masterplans. 
Our recommendation to strengthen this process would be to 
vet the matching of codes to themes, and themes to nature 

perspectives (Supplementary Information—Table S1) with 
the authors of such masterplans. This could be done through 
explicit checks or interviews to infer the type of values moti-
vating the design of the masterplans.

Importantly, our current analysis ignores two elements of 
the UNFF proposed by Mansur et al. (2022): social inequi-
ties and indirect impacts of cities, or telecoupling. Social 
inequities such as income disparity or racial segregation 
need to be regarded in environmental policies. For exam-
ple, urban greening projects that ignore social equity issues 
may result in unequal distribution of environmental benefits 
such as green gentrification (Anguelovski et al. 2018). In 
addition, the inclusion of telecoupling in the UNFF accounts 
for the impact of an urban area on distant locations (Cui 
et al. 2020). Adding social equity and telecoupling to the 
three nature perspectives strengthens the UNFF as a heu-
ristic tool to assess developmental trajectories and identify 
pathways to more positive nature futures. Yet, in the context 
of our analyses, identifying social inequities proved either 
irrelevant or challenging. On one hand, reflecting on proce-
dural and recognitional equity, we posit that the masterplan 
visions we studied are not equitable, with no suggestion of 
a participatory and inclusive approach in the design process. 
Our content analysis, therefore, did not focus on this aspect. 
On the other hand, proxies we considered for distributional 
equity (e.g., accessibility of parks in masterplans, inclusivity 
of environmental programmes) felt inadequate, being more 
difficult to infer from masterplans than nature perspectives.

The limitations of our analysis, which focused on the 
planning stage, led us to consider the pros and cons of the 
UNFF at prior and future stages of project development. 
Table 5 below identifies which of the limitations are rel-
evant to these stages. It appears that the UNFF is, by design, 
most appropriate for the first stage of visioning, with its 
potential to create nature-positive futures and identify trade-
offs (Lembi et al. 2020; Palacios-Abrantes et al. 2022). It 
has important limitations for other stages, including the 
planning stage which we examined in this study, in that it 
fails to assess the overall performance, or ambition, of a 

Table 5  Strengths and limitations of the UNFF as a heuristic tool at different stages of the new city development

Visioning Planning Implementation Maintenance

UNFF potential ++ +− – +−
Strengths Heuristic tool for creating inclu-

sive, nature-positive scenarios
Potential heuristic 

tool to enhance 
“nature-positive” 
city design

Potential heuristic tool to enhance 
“nature-positive” cities, with 
incremental change

Limitations Challenge to assess overall 
ambition

Challenge to assess 
overall ambition

Challenge to find 
good indicators for 
each perspective

Challenge to alter development 
trajectory during the imple-
mentation process

Pathway dependencies or infra-
structural lock-ins might limit 
potential for change highlighted 
by UNFF
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city, and does not offer indicators. We note that other frame-
works such as the recently developed IUCN’s Urban Nature 
Index (IUCN 2022) are more appropriate compared to the 
UNFF to provide a more quantitative assessment of a city’s 
performance. Our work, on the other hand, helps address 
the current lack of indicators for each nature perspective by 
providing a list of practical indicators one can use to opera-
tionalize the UNFF in the context of masterplan analyses.

Conclusion

Our study shows how the UNFF can be used to identify the 
extent of different nature perspectives in new cities’ mas-
terplans in Indonesia. We showed that instrumental values 
(NS perspective), closely followed by intrinsic values (NN 
perspective) were predominant in the manifestations of 
natural elements embedded in the masterplans. In doing 
so, we demonstrated the practical use of the UNFF for 
such masterplan analyses. Using the framework, designers 
of future masterplanned cities can envision new develop-
ment trajectories that incorporate diverse nature values for 
more positive nature futures. To help the UNFF gain wider 
applicability as a heuristic tool in urban planning, future 
research could focus on determining a set of indicators 
that hold in other geographies. We believe that our cur-
rent list of UNFF categories can be a starting point to help 
develop these indicators. In addition, research on coupling 
the UNFF with more quantitative approaches to assess the 
actual performance of various nature-related initiatives 
can help to further improve the framework’s practicality 
for designing and implementing nature-positive cities.
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