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Abstract: Indonesia’s new planned capital in East Kalimantan is being touted as a “smart, green,
beautiful and sustainable city” but has stoked fears of massive environmental damage to the island
of Borneo, one of the world’s most important biodiversity hotspots and carbon sinks. Precedents
of other planned capitals can contribute to an understanding of the potential long-term impacts
of Indonesia’s new capital. We used historical nighttime lights to quantitatively assess the spatial
growth footprint of 12 previous planned capitals, and conducted land-use analyses to identify the
potential environmental impacts on Borneo’s natural environment. Our assessment suggests that it is
likely that the direct footprint of the new capital could grow rapidly, expanding over 10 km from its
core in less than two decades and over 30 km before mid-century. We identified sensitive ecosystems
which may be affected by the new capital’s direct and indirect footprint, such as forest reserves,
mangrove and peat. Deforestation emissions from the new capital’s direct (30 km) and indirect
(200 km) footprint could be approximately 50 MtCO2e and 2326 MtCO2e respectively, equivalent to
2.7% and 126% of Indonesia’s 2014 greenhouse gas emissions. We discuss how planned capitals can
spatially restructure the socio-political geographies of cities and nation-states by interacting with
meanings, symbolisms and power relations, which may aggravate environmental impacts but also be
seized upon as a catalyst for improving environmental performance in Borneo and Indonesia. Finally,
we recommend the use of best practices in impact assessment and sustainability as a necessary first
step towards protecting Borneo.
Keywords: Borneo; nightlight analysis; night-time lights; urban footprint; planned capitals; land-use
change; environmental impacts

1. Introduction
Indonesia’s current capital Jakarta, a burgeoning megacity, is an “urban nightmare” persistently
hobbled by traffic congestion, with housing, waste collection, water supply, and drainage and
flooding problems [1]. Jakarta already lacks the resources and institutional capacity to manage
its existing problems, let alone prepare for future climate risks in what is one of the region’s most
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Figure 1. Map
Map of
of Indonesia
Indonesia indicating major islands, and location of the current capital Jakarta in Java
and new planned capital in Borneo.
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times the city’s size [23–25], mediated by the city’s vertical relations with its rural hinterlands and
horizontal relations with other cities [26,27]. Although these footprints are global, the city’s
surrounding hinterland tends to be disproportionately affected [28,29]. Borneo is rich in valuable
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the city’s size [23–25], mediated by the city’s vertical relations with its rural hinterlands and horizontal
relations with other cities [26,27]. Although these footprints are global, the city’s surrounding hinterland
tends to be disproportionately affected [28,29]. Borneo is rich in valuable natural resources, such as
oil, timber, fisheries, and wildlife [30]; as such, there are fears that shifting the national capital and
economic activity to the edge of Borneo could accelerate deforestation and resource extraction [31,32].
In turn, this may degrade one of the world’s most important, yet vulnerable, biodiversity hotspots and
carbon sinks, which conservationists are already battling to protect [33]. Herein lies the paradox and
difficulty of constructing a truly “green city”, since an economically successful city which provides
a comfortable life for its inhabitants, showcasing immaculate greenery contrived to the desires and
conveniences of urbanites, is also a city which imposes its large hidden costs of consumption onto
the wildlife, ecosystems, and indigenous peoples of its hinterland, far away from the urban gaze.
Specific details of the potential impacts of the capital project on its site and surroundings
will hopefully emerge from strategic environmental assessments (SEA) and environmental
impact assessments (EIAs), which the Indonesian government has committed to undertake [34].
However, there are a number of key questions around the potential environmental impacts which
have yet to be considered. What will the new capital mean for Borneo’s environment in the long term?
Once the new capital is built, it will remain there possibly for centuries, and profoundly reshape the
political and economic forces that affect Borneo in particular and the surrounding islands, just as in
previous examples of planned capitals.
There are only a few examples of planned capitals in modern times, and research on their
environmental impacts is sparse. As such, understanding how planned capitals in particular,
and cities in general, affect the environment can provide important lessons for the Indonesian context
in assessing its potential impacts and formulating mitigation strategies. Research on urban impacts have
frequently employed quantitative remote sensing methods to quantify urban growth and intensification
trajectories [35,36]. In particular, remotely sensed nightlights provide an opportunity to independently
monitor anthropogenic activity from space, including in developing countries for which other datasets
may be sparse or inaccurate [37]. Compared to other global spatial datasets such as land cover data
classified from multispectral earth observation imagery, nightlights offer a singular consistent metric,
relatively free from semantic and classification uncertainty, have a long historical record dating back to
the 1990s, and are able to reflect the intensity of human activities through brightness values. Nightlights
have frequently been used as a quantitative proxy for the extent and intensity of environmental impacts
from anthropogenic activities, especially those arising from cities [38–40]. However, management
and mitigation strategies can also benefit from qualitative knowledge, such as observations and
interpretations of the actions and motivations of social agents in descriptive terms [41]. As such,
environmental impact research also frequently employs qualitative analyses, such as reviews and case
studies [42–44].
Here we conduct a coarse-scale assessment of these impacts using: (1) historical nightlights
to characterise the trajectory of area expansion and development intensity in previous examples of
planned capitals and, (2) based on these patterns, we characterise the potential scale, magnitude,
and timeline of direct environmental impacts arising from potential land cover changes caused by
Indonesia’s planned new capital in Kalimantan. We then review the socio-political geographies of
planned capitals, especially their role in spatially restructuring cities and nation-states by interacting
with meanings, symbolisms and power relations, and how this can determine their environmental
impacts. Finally, we discuss the use of best practices in impact assessment and sustainability as a
necessary first step towards protecting Borneo.
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2. Methods
2.1. Remote Sensing Assessment of Existing Planned Capitals Using Historical Nightlights Imagery
To project potential futures for Indonesia’s planned capital we mapped the developmental
trajectories of planned capitals globally using nightlights as a proxy for area expansion and
intensification of urban development. We first compiled a list of existing planned national capitals,
including only capitals moved to a greenfield site or significantly rebuilt from a smaller settlement.
This excludes countries which selected a capital on independence, countries which moved their capital
to another already established city, historical planned capitals of countries no longer existing today,
and new capitals adjacent to the existing one (e.g., Putrajaya, Malaysia).
For each city, using the Google Earth Engine (GEE) platform, we acquired nighttime light
images within 50 km buffers from a centroid point representing each city. We then generated yearly
mosaics of stable nightlights from the Defense Meteorological Satellite Program (DMSP) Operational
Linescan System (OLS) dataset for all available years (1992 to 2013). We also generated yearly median
mosaics of night-time radiance from monthly Visible Infrared Imaging Radiometer Suite (VIIRS)
Day/Night Band (DNB) data (2012 to 2018). All images were processed in Mollweide equal area
projection. As DMSP-OLS lacks in-flight calibration within and between sensors, the uncalibrated
data is too noisy for time-series analysis [45]. Furthermore, DMSP-OLS suffers from pixel saturation
within urban centres [46]. VIIRS data is calibrated to radiance values, but it is difficult to compare
VIIRS with DMSP-OLS as VIIRS radiance values are nonlinearly related to DMSP-OLS Digital
Numbers (DNs), have a finer spatial resolution, and different radiometric properties (such as the lack of
oversaturation in urban centres, and enhanced sensitivity to stray lights) [47]. As such, to intercalibrate
DMSP-OLS data, we applied the invariant region calibration method of Wu et al. [48], using selected
areas of Sicily, Okinawa, Mauritius, Puerto Rico, and the urban cores of Washington, D.C. and London
as invariant regions. Regression models for each image were run against the 2007 DMSP-OLS F16 as a
baseline, modelled as power functions of the form:
y = axb ,

(1)

where y is the 2007 DMSP-OLS F16 baseline image, x is the image to be calibrated, and a and b are the
coefficients used to calibrate the image. Next, as per Li et al.’s [47] method, we spatially aggregated both
VIIRS and DMSP-OLS to 1 km resolution, then generated power regression models for the temporally
overlapping mosaics, and used the average of the resulting coefficients to calibrate all VIIRS images.
We compare the pre- and post-calibration values for our study area of 12 cities in Figure 2 below,
using a total light index (TLI) expressed as follows:
TLI =

X

DNi × Ci ,

(2)

i

where DNi is the DMSP-OLS Digital Number (DN) of the i-level pixels and Ci is the number of i-level
pixels [48].
On a per-pixel basis, if data were available from two sensors for that year the means of both
were taken. Noise was removed from the resulting yearly mosaic time-series with a temporal mean
filter using a window size of 3. From the calibrated yearly mosaics, we derived the annual mean stable
lights value within 5, 10, 25 and 50 km buffer radii of each city.
Finally, we evaluated the population sizes of planned capitals and their countries to assess how
large Indonesia’s new capital might be. The timeline of nightlights’ rate of change in each buffer radii
was also evaluated to assess likely development trajectories of Indonesia’s new capital.

for the temporally overlapping mosaics, and used the average of the resulting coefficients to calibrate
all VIIRS images. We compare the pre- and post-calibration values for our study area of 12 cities in
Figure 2 below, using a total light index (TLI) expressed as follows:
𝑇𝐿𝐼 = ∑𝑖 𝐷𝑁𝑖 × 𝐶𝑖 ,

(2)
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Figure 2. Pre- and post-calibrated (a,b) Defense Meteorological Satellite Program-Operational
Figure 2. Preand post-calibrated (a,b) Defense Meteorological Satellite Program-Operational Linescan
Linescan System total light index (DMSP-OL TLI) for study area.
System total light index (DMSP-OL TLI) for study area.
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Using GIS analysis of existing publicly available spatial datasets we assessed the scale, magnitude
lights value within 5, 10, 25 and 50 km buffer radii of each city.
and timeline of environmental impacts from Indonesia’s planned capital. Miettinen’s [49] 2015 land
cover map of Southeast Asia at 250 m resolution was used to map key land cover and land use
surrounding the capital; additionally, masks were added for intact forest landscapes (2016 maps) as
well as peatland, oil palm concessions, and timber concessions (2019 maps) [50]. Baccini et al.’s [51]
aboveground carbon density map for the year 2000 was used to offer indicative values of possible carbon
emissions from aboveground biomass due to urbanisation; from this map, biomass (dry weight) was
converted to carbon stock by a 0.5 stoichiometric factor, then to carbon dioxide emission-equivalents
(CO2e ) by a 3.67 molar mass conversion factor [52]. Buffers of 10, 30, 50 and 200 km were added around
a point representing the approximate location of the new capital, and the area of each land cover class
and the above ground biomass potentially affected were calculated.
3. Results
We identified 12 planned capitals suitable for our analyses, which house between 0.5 and 6.1% of
their country’s population (Table 1). Our results indicate variable developmental dynamics for planned
capitals at different stages. Recently created capitals may experience high annual growth rates within a
10 km buffer, with nightlights increasing at an average of 30% annually for Naypyidaw (Myanmar);
older capitals such as Washington, D.C. (USA), Brasília (Brazil), and Canberra (Australia) experience
annual increases of less than 1% (Figure 3). For some planned capitals, direct impacts from the spatial
footprint occupied directly by the capital may take decades to materialise (e.g., Tanzania’s Dodoma and
Ivory Coast’s Yamoussoukro; Figure 3). However, for recently completed capitals (e.g., Naypyidaw
and South Korea’s Sejong), our data suggests that initial construction can be completed in five years
or so, with the region within 10 km of the core becoming highly urbanised within one to two decades;
urban expansion and intensification between 10 and 50 km from the core can continue for several
decades more (Figure 3). We found that planned capitals in countries with larger populations tended
also to be larger (Pearson’s r = 0.88, n = 12, p < 0.001).
Our land use analysis shows that Indonesia’s proposed new capital is located 200 km away from
the sensitive Heart of Borneo ecoregion and intact forest landscapes (Figure 4, Table 2). The area within
10 km of the centre of the planned capital includes the protected Bukit Soeharto Grand Forest Park
(167 km2 within 10 km), in addition to cropland, timber concessions, oil palm plantations, and other
mosaic vegetation (Figure 4b). From 30 km onwards, mangrove and peat ecosystems could also
be affected. A total of 4360 km2 of protected areas lie within a 200 km radius (Table 3). If urban
development extended to 30 km by 2045, as planned by the Indonesian government, we estimate that
deforestation could release 50 MtCO2e of carbon dioxide from aboveground biomass. If the area within
a 200 km radius were completely deforested due to the new capital stimulating regional development,
2326 MtCO2e could be released from aboveground biomass.
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Table 2. Vegetation cover within 10, 30, 50 and 200 km buffers of Indonesia’s planned capital and
total aboveground carbon biomass stock.
Vegetation Type
Mangrove

10 km
0

30 km
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280
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Table 2. Vegetation cover within 10, 30, 50 and 200 km buffers of Indonesia’s planned capital and total
aboveground carbon biomass stock.

Area (km2 )

Vegetation Type

10 km

30 km

50 km

200 km

Mangrove
Peat
Intact forest
Forest
Other vegetation (e.g., mosaic, crops)
Timber
Oil palm

0
0
0
0
290
3.9
18

36
80
0
0
1450
290
400

280
200
0
45
2520
1180
790

1090
2090
0
13,050
24,390
9810
12,510

Total

310

2260

5010

62,940

Aboveground biomass (Tg C)
Potential carbon emissions (MtCO2e )

2.2
8.0

13.5
50

23.4
86

634
2326

200 km

Table 3. Protected areas within 10, 30, 50 and 200 km buffers.

Area (km2 )

Protected Area

10 km

30 km

50 km

Bukit Soeharto Grand Forest Park
Teluk Apar Nature Reserve
Kutai National Park
Lati Petangis Grand Forest Park
Padang Luway Nature Reserve
Teluk Pamukan Nature Reserve
Teluk Adang Nature Reserve
Muara Kaman Sedulang Nature
Reserve

170

470

11

Cumulative total

170

360
1910
34
48
140
570
650
640

650

4360

4. Discussion
4.1. Spatial Footprint of Planned Capitals and Environmental Impacts
Examples of other countries’ previous planned capitals provide useful insights on the potential
impacts of Indonesia’s new capital, and the analysis of historical nightlights illustrates the potential
rate of expansion and intensification of its spatial footprint. The dynamics of urbanisation observed in
our results, such as high initial growth rates gradually tapering off, and processes such as extensification
and intensification, have also been noted in other urbanisation studies [55]. Although the use of
nightlights as a proxy for anthropogenic activities is a popular approach, and its advantages are
well-documented [38–40], an inherent shortcoming is that it may not fully capture very fine-scale
dynamics associated with a range of land use types, lighting sources, and their relationship with
economic and developmental variables. Newer sensors and comparisons with other data sources are
attempting to bridge these gaps [56,57]. However, for our purposes, the use of nightlights as a generic
indicator is appropriate, and in fact advantageous by offering a simple, singular metric comparable
across cities and years.
Early plans from the Indonesian planning ministry suggest that construction of the new capital
could begin in 2021, with the first 20 km2 phase completed by 2024, expanding to 2000 km2 by 2045 [58].
A buffer distance of 30 km around the new capital would result in a terrestrial footprint over Borneo
island of around 2260 km2 . These estimates appear to be realistic, as larger countries such as Indonesia
(270 million population) can support large and populous capitals, due to their political role in exerting
control over a larger territory and thus attracting more urban activities, resources and migrants.
For example, the largest planned capital in our set is Washington, D.C. (USA, 331 million population)
occupying 3320 km2 in 2018, followed by Brasília with 1430 km2 (Brazil, 213 million population).
The degree to which urban activities and functions were successfully relocated to the new capital
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also determines its size. Some capitals such as Dodoma and Yamoussoukro remain small and host
only limited administrative functions [59], with construction hobbled by a lack of funding or political
feuding [60]. For others, such as Sejong and Naypyidaw, other urban activities such as commerce
and recreation gradually picked up as government functions in the new capital increased [61,62].
Our study did not consider topographical constraints such as the presence of mountains, water bodies,
or coastlines influencing the intensity and shape of urban expansion.
Our estimate of carbon dioxide release from deforestation directly within the new capital’s
footprint (50 MtCO2e ; Table 2) is equivalent to 2.7% of Indonesia’s greenhouse gas emissions in
2014 [63]. Actual direct emissions are likely to be higher due to additional contributions from soil
biomass, especially carbon-rich peatlands, and other anthropogenic activities. Deforestation within a
200 km radius (Figure 4b), due to indirect impacts from the new capital such as migrants moving in,
increased demand for resources, and infrastructure facilitating access to the forest by loggers and
settlers, would release carbon dioxide (2326 MtCO2e ) equivalent to 126% of Indonesia’s 2014 greenhouse
gas emissions. Since ecological footprints of cities can range between 200 and 1000 times their size,
a 2000 km2 capital could also have a footprint of 0.4–2 million km2 , three times the size of Borneo
(740,000 km2 ) at the upper range. Curtailing these indirect impacts must be the top priority.
It should be acknowledged that some of the projected development could happen anyway
even if the capital were not moved, given that deforestation and fragmentation, resource extraction,
and poaching are ongoing threats to Borneo’s rainforest. Nevertheless, the ‘incremental’ environmental
impacts caused by the new capital would include direct impacts, from urbanization, and indirect impacts.
These incremental changes could intensify the negative indirect impacts of resource exploitation in
the region, for example, by pushing palm oil/mining activities to better-preserved forests of the island’s
interior. Examples of these indirect impacts include migrants to the new city extracting more resources
from Borneo than they otherwise would have, and the effect of the new capital in stimulating economic
growth and living standards throughout Indonesia, hence increasing resource use (known as ‘scale
effects’ in economics) [64]. Unfortunately, under current resource and energy-use patterns, any form of
urbanisation or economic development would still result in a net depletion of natural capital and fail
to meet a “strong sustainability” paradigm, and is not unique to Indonesia’s new capital [65]. Until
new paradigms can be found and implemented, current best practices in sustainability must be fully
implemented to achieve the best possible realistic outcome.
4.2. Socio-Political Geographies of Planned Capitals and Environmental Impacts
As our spatial analyses show, a wide range of development trajectories and footprints are
possible for planned capitals, depending on the socio-political contexts driving their development.
A sociological view of cities, as not merely spatial containers for human activities but themselves
spaces produced by social relations, the social practices, lived experiences, and imaginings of people
and groups [66,67], offers a qualitative account for why and how planned capitals grow. A capital
city differentiates itself from other cities by occupying the apex of social relations that constitute a
nation-state, its chief function being to allow the political elite territorial control by concentrating and
allocating resources for the effort [68,69]. Capital cities thus emerge as part of the nation and state
building process [70]. Of all possible tools of statecraft, capital relocation is a bold, risky and costly
policy choice. Its value to the political elite, as Schatz [70] suggests, lies in offering opportunities to
eliminate rivals and bolster supporters during construction and bureaucratic reorganisation, as well as
in creating symbols and structures to support state and nation building.
Many examples of capital relocation (e.g., Abuja, Nur-Sultan and Brasília) involve a move to the
interior or a more central geographic location to promote economic development and national unity,
and to avoid regional rivalries. Brasília was motivated by a desire in the national psyche to develop
the vast, untamed interior, and reduce the influence of local elites in Rio de Janeiro and São Paulo
in favour of national interests [71]. Similar arguments have been cited for the Indonesian move:
to stimulate economic growth outside Java and alleviate regional concerns about the Java-centric

Land 2020, 9, 438

10 of 17

political system. However, in the decades since its construction, Brasília has facilitated widespread
human intrusion and destruction of the Amazon rainforest [72], with irreversible global environmental
consequences [73]. With conservation at the forefront of global concerns today, attitudes towards
forests have changed. In the past, a more interior location like Palangkaraya might have been more
desirable in “developing the vast, untamed jungle”, but in recognition of the need to protect Borneo
rainforests, a coastal site was chosen for the new Indonesian capital. Still, there are huge concerns
both domestically and abroad over the environmental consequences for Borneo and, inasmuch
as there is considerable pressure on the Indonesian government to avoid these, the commercial
gains may be hard to ignore. East Malaysian ministers have enthusiastically begun planning for a
Trans-Borneo Highway cutting through the Heart of Borneo to the new capital [74,75], adding to the
slew of infrastructure projects already threatening Southeast Asia’s largest remaining intact forest [76].
As global priorities and national narratives change, the meanings and values attached to different
spaces have shifted. Humans’ changing relationship with our environment now takes centre stage in
the ongoing socio-spatial dialectic, giving rise to new spatialities.
Many planned capitals were built at low density, with wide boulevards and ample greenspace
for their inhabitants. However, this can lead to sprawl and a larger land-use footprint, as well
as reduce efficiencies that come with high-density development. Planned cities often possess a
well-controlled core, too expensive for ordinary residents who are pushed to the margins. This spatial
segregation is evident in cities with high income inequality, such as Jakarta, where the rich inhabit gated
communities and exclusive commercial developments, walled off from the urban poor in kampung
(village) slums lacking clean water and sanitation [77]. This can create practical problems for the
urban poor; in Malawi’s planned capital Lilongwe, the excluded urban poor walked long distances to
employment due to the lack of affordable transport, a predicament brought about by its own master
plan’s naïve proclamation that “nearly every family in Lilongwe will eventually own a motor-car” [78].
Planned cities often perpetrate and sustain existing power structures [79], which the new capital
could do at multiple scales, shielding the elite from civil disaffection in Jakarta, while excluding the
local poor. Already, locals and indigenous tribes near the new capital site have expressed fears of
further marginalisation [80], preferring to be left alone knowing that the benefits of development
would likely bypass them anyway [11]. However, the silver lining is that planned cities, with much
land under government control, offer an opportunity for planning authorities to realistically consider
the needs of marginalised groups from a spatial and environmental justice perspective. Singapore is a
good example, with the state owning most of the land and using its policy leeway to prevent class
and ethnic enclaves, while provisioning affordable housing, greenspace and high living standards [81].
In Indonesia, this could be a long struggle with different groups clamouring over spaces, livelihoods
and environments for the right to the city [82,83]. Additionally, it is possible that the anticipated
positive impacts of relocating the capital might not be as great as expected, since Jakarta will continue
growing as an economic hub megacity. The capital move might not result in great reduction in
population and in crowded spaces/subsidence threats.
National capitals wield power, establish national identity and represent a nation to itself and
outsiders [84]. Planned capitals in particular, with notable examples such as Naypyidaw [61] and
Nur-Sultan [85], offer a blank stage to be populated with monuments, symbols and icons, a theatrical
spectacle intended to “communicate political authority, secure compliance and reinforce the official
definition of the state” [86]. Under Sukarno, Jakarta’s core was beautified with monuments and squares
to “show off the pride of Indonesia” [77,87], but till today Jakarta’s multitude of urban problems and
the inability of the government to tackle them has rendered Jakarta “in the eyes of its inhabitants an
’unloved’ and problematic city” [1]. Behind the beautiful monuments and facades, the realities of
life in the capital both symbolically and in actuality define the nation. Jakarta is frequently besieged
by protests over various socio-political issues, reflecting some of the problems faced by Indonesian
society [88]. Some of these protests have been serious enough to bring down regimes in the past [89],
a fact not far from the minds of Indonesia’s elite [5]. The danger is that the new capital, imagined as an
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urban utopia and touted as a “smart, green forest city”, will merely shield the elite from accountability
while destroying Borneo’s ecosystems, standing as an everlasting monument to failure. Even as
Indonesia tries to make a new capital, it will find itself being remade by the new capital, with space not
merely reflecting but also actively expressing society [90,91]. The new capital should thus be seized as
the catalyst to transform the nation and start doing things right, socially and environmentally.
4.3. Best Practices for Protecting Borneo
Even without the new capital, Indonesia already faces enormous environmental challenges and
threats to biodiversity. Indonesia loses around 10,000 km2 of forest annually, and forest cover is
expected to fall from 50% in 2017 to 38% by 2045, according to the National Medium-Term Development
Plan 2020–2024 [92]. Kalimantan has lost sensitive ecosystems such as peatland, which shrank from
54% of its original extent in 2000 to 40% in 2015. Also, Kalimantan hosts sensitive habitat, important for
many endangered species. For example, forest across four of Indonesia’s large islands (Sumatra, Java,
Kalimantan and Sulawesi) will be reduced from 80% in 2017 to 50% by 2045, and this is projected to
reduce Bornean orang-utan populations by 38% (note that these forest cover estimates are Indonesia’s
official statistics as presented in [92]). Without timely and effective action, the new capital may only
serve to aggravate the loss of forest and habitat.
As such, a key goal for the new national capital must be to ensure the protection of Borneo’s
ecosystems in order to preserve its natural capital, ecosystem services, and sociocultural values for
future generations [93]. Implementing current best practices in impact assessment and sustainability
should be the starting point. The commonly advocated Environmental and Social Impact Assessments,
as well as Strategic Environmental Assessments, should be implemented seriously and transparently
with proper accountability to local and international stakeholders [94,95]. The mitigation hierarchy
should be applied to ensure no negative impact on the environment and to aspire towards overall
net gain, with requirements to (1) avoid, (2) minimise, (3) remediate, and (4) offset biodiversity loss [96].
Other examples of ecological offsets and compensation, including in developing countries, should be
studied and adapted for local implementation [97,98]. Evidence already suggests that protected
area (PA) networks in Borneo are inadequate [99]; PAs should be urgently extended, enforced and
made irrevocable before further encroachment by development. Fair, prior, and informed consent
(FPIC) [100] should be mandatory for all projects to ensure that stakeholders such as local peoples are
adequately consulted and are supportive. These best practices should be enforced not just to the Bukit
Soeharto Grand Forest Park situated within 10 km of the site, but also across Borneo, as the impacts of
the construction of the planned capital will be far reaching.
Whether these best practices can go beyond aspiration and be successfully implemented will
hinge on the institutional capacity of the Indonesian government and the availability of funds either
from domestic or and/or foreign investment. Throughout the developing world, weak governance
and corruption have been repeatedly implicated in failures to protect environments and livelihoods in
development projects [43]. Unfortunately, Indonesia’s recurring failures to resolve illegal slash-and-burn
and the regular Southeast Asian haze issue despite decades of political pressure from ASEAN neighbours
do not inspire much confidence in Indonesia’s governance capabilities [101,102]. The onus lies on
the Indonesian government to implement these best practices among its agencies and to impose
enforceable requirements on the private sector. Persistent attention from the scientific and international
community [103], as well as capacity-building efforts, can also be effective in improving accountability
and environmental outcomes, as exemplified by issues such as oil palm [104], China’s Belt and Road
projects [44,105], and the REDD+ framework for deforestation [106]. Moreover, the natural ecosystems
of Borneo represent a shared heritage common to humanity, similar to other well-known ecosystems
such as the Amazon and Great Barrier Reef [107], and should therefore be of international interest.
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5. Conclusions
Our analysis of previous planned capitals suggests that, while a wide range of expansion
trajectories are possible, size and rate of expansion are determined by how large the country is and
whether construction and relocation can be successfully executed. As such, we consider the Indonesian
government’s plans for the new capital to occupy 2000 km2 by 2045 (i.e., a 30 km radius) to be
plausible. The direct footprint of the capital is likely to affect Bukit Soeharto Grand Forest Park within
10 km, and indirect impacts could affect many more sensitive ecosystems such as mangrove and peat.
Deforestation emissions from the new capital’s direct (30 km) and indirect (200 km) footprint could be
approximately 50 MtCO2e and 2326 MtCO2e , respectively, equivalent to 2.7–126% of Indonesia’s 2014
greenhouse gas emissions. Fortunately, the new capital is sited on a coastal site more than 200 km
away from the Heart of Borneo ecoregion, which will spare Borneo the brunt of the immediate direct
impacts. However, indirect spatial impacts can be very large, and along with environmental justice
issues arising from further marginalisation of disadvantaged groups, present a significant downside to
the new capital’s development that must be preempted. To prevent this, international best practices
must be applied not just to the new capital’s site but across Borneo. International best practices should
also be integrated to the social and geographical conditions in Indonesia while ensuring that the
local people are included in the decision-making process. Furthermore, Environmental and Social
Impact Assessments, and Strategic Environmental Assessments, should be implemented seriously
and transparently with proper accountability to local and international stakeholders. The possibilities
afforded by the new capital to restructure socio-political processes should also be seized as the catalyst
to start doing things right, socially and environmentally. Our paper has highlighted the broad range of
some potential impacts from Indonesia’s new capital; further research will find this a useful starting
point in analysing impacts in specific domains, such as biodiversity, carbon emissions, hydrology,
urban planning, land-use change modelling, socio-politics, and management strategies.
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