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Succeeding at home and abroad: accounting for the
international spillovers of cities’ SDG actions
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Cities are vital for achieving the Sustainable Development Goals (SDG), but different local strategies to advance on the same SDG
may cause different ‘spillovers’ elsewhere. Research efforts that support governance of such spillovers are urgently needed to
empower ambitious cities to ‘account globally’ when acting locally on SDG implementation strategies.
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INTRODUCTION
Global achievement of the United Nations 2030 Agenda for
Sustainable Development (the 2030 Agenda) depends on local
action1. However, the interconnectedness of the Agenda’s
Sustainable Development Goals (SDGs)2 in today’s globalized
world implies that ambitious actions to advance on one SDG in
one city create ‘spillovers’: cross-border impacts that can affect the
advancement of the same or other SDGs elsewhere3,4. Such
spillovers have been found to be strategy-dependent: different
strategies for meeting a given SDG target within a city may create
different spillovers5.
Available assessments of SDG interlinkages assert that different

actions for advancing one SDG have different effects on other
SDGs6–8. However, these assessments do not systematically
differentiate between local and international effects. Proposed
methods for spillover accounting at national level, as part of
national SDG performance indexing4, highlight the importance of
national-to-international interactions but do not address sub-
national-to-international spillovers. Furthermore, most studies
focus on current and historic spillovers and interactions rather
than impacts of future actions (with Kroll et al.8 providing a
valuable exception comparing national SDG progress over time)9.
These knowledge gaps related to cities’ spillovers prompt

urgent attention for two reasons. First, cities’ actions are often
atypical of their country contexts, and many decisions that
influence global development are made at this sub-national
level10. An example is climate action. The number of cities and
municipalities with ambitious local decarbonization plans is
increasing worldwide11. While these plans are vital for meeting
SDG13 (on climate action), assessing and managing the spillovers
that their implementation may create should also be a priority
(Box 1). Second, since most cities’ work to achieve the SDGs still
lies ahead12, there is an urgent need to increase our ability to
predict and manage the spillovers of their future sustainability
actions.
We here define spillovers as impacts that: stem from actions by

cities in their efforts to progress on the SDGs within their

jurisdictions; reach beyond national borders; and affect the
opportunities to advance the SDGs in ‘spillover-receiving’ places
(as illustrated in Fig. 1).
We find these international spillovers from cities to be less

acknowledged than SDG interactions within cities13 and more
difficult to capture than spillover from a city to other regions in
the same country (as these are expected to be at least indirectly
captured in national SDG progress reporting).
We use the term ‘city’ for all ‘local authorities with some level of

urban sustainability ambitions’. This definition is partly borrowed
from the Covenant of Mayors for Climate and Energy (covenan-
tofmayors.eu)11, but similar definitions exist for members of other
sub-national sustainability networks, such as ICLEI–Local Govern-
ments for Sustainability (ICLEI.org) and United Cities and Local
Governments (UCLG.org), as well as for the target institutions for
SDG Voluntary Local Reviews13. This is a broad definition of cities
in demographic and jurisdictional terms but with focused scope
on ‘cities’ that claim active interest in contributing to the 2030
Agenda.
In this comment, we argue that if SDG targets can be advanced

in these cities with or without certain spillovers, then seeking
sustainability strategies that support positive and mitigate
negative spillovers is vital to bridge the gap between the 2030
Agenda’s ethos of ‘global indivisibility and universality’1 and its
localized implementation.
Key challenges and priorities in making spillover considerations

feasible in cities are described in the following sections. These
were identified as follows. First, relevant academic and gray
literature was reviewed to capture previous studies and frame the
challenge and the research question of ‘how can research and
governance enable accounting for the international spillovers of
cities’ SDG actions’. The research question was then discussed in
workshop settings with selected experts in the field. The experts
are academics and civil servants comprising a multi-disciplinary
background (including engineering, natural and social sciences)
with extensive experience on issues relating to sustainable
planning and management of SDG actions. Through facilitated

1Department of Energy Technology, KTH Royal Institute of Technology, Stockholm, Sweden. 2Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden. 3Centre
d’Études et de Recherches sur le Développement International, CERDI, Université Clermont Auvergne, Clermont-Ferrand, France. 4Stockholm Environment Institute, Stockholm,
Sweden. 5Department of Physical Geography, Stockholm University, Stockholm, Sweden. 6Department of Sustainable Development, Environmental Sciences and Engineering,
KTH Royal Institute of Technology, Stockholm, Sweden. 7Department of Geography, Loughborough University, Loughborough, United Kingdom. 8Centre for Environmental
Policy, Imperial College London, London, United Kingdom. 9Department for Regions and Environment, Statistics Sweden, SCB, Stockholm, Sweden. ✉email: rebecka.
engstrom@energy.kth.se

www.nature.com/npjUrbanSustain

Published in partnership with RMIT University

1
2
3
4
5
6
7
8
9
0
()
:,;

http://crossmark.crossref.org/dialog/?doi=10.1038/s42949-020-00002-w&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s42949-020-00002-w&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s42949-020-00002-w&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s42949-020-00002-w&domain=pdf
http://orcid.org/0000-0002-9766-9426
http://orcid.org/0000-0002-9766-9426
http://orcid.org/0000-0002-9766-9426
http://orcid.org/0000-0002-9766-9426
http://orcid.org/0000-0002-9766-9426
http://orcid.org/0000-0002-4303-9744
http://orcid.org/0000-0002-4303-9744
http://orcid.org/0000-0002-4303-9744
http://orcid.org/0000-0002-4303-9744
http://orcid.org/0000-0002-4303-9744
http://orcid.org/0000-0003-4367-1296
http://orcid.org/0000-0003-4367-1296
http://orcid.org/0000-0003-4367-1296
http://orcid.org/0000-0003-4367-1296
http://orcid.org/0000-0003-4367-1296
http://orcid.org/0000-0003-3597-8108
http://orcid.org/0000-0003-3597-8108
http://orcid.org/0000-0003-3597-8108
http://orcid.org/0000-0003-3597-8108
http://orcid.org/0000-0003-3597-8108
http://orcid.org/0000-0003-1054-6747
http://orcid.org/0000-0003-1054-6747
http://orcid.org/0000-0003-1054-6747
http://orcid.org/0000-0003-1054-6747
http://orcid.org/0000-0003-1054-6747
http://orcid.org/0000-0002-6769-0136
http://orcid.org/0000-0002-6769-0136
http://orcid.org/0000-0002-6769-0136
http://orcid.org/0000-0002-6769-0136
http://orcid.org/0000-0002-6769-0136
http://orcid.org/0000-0001-9408-4425
http://orcid.org/0000-0001-9408-4425
http://orcid.org/0000-0001-9408-4425
http://orcid.org/0000-0001-9408-4425
http://orcid.org/0000-0001-9408-4425
http://orcid.org/0000-0002-4770-4051
http://orcid.org/0000-0002-4770-4051
http://orcid.org/0000-0002-4770-4051
http://orcid.org/0000-0002-4770-4051
http://orcid.org/0000-0002-4770-4051
https://doi.org/10.1038/s42949-020-00002-w
mailto:rebecka.engstrom@energy.kth.se
mailto:rebecka.engstrom@energy.kth.se
www.nature.com/npjurbansustain


discussion, research and governance priorities were selected and
elaborated.

THE CHALLENGES IN ACCOUNTING FOR CITIES’ SPILLOVERS
Several challenges are present for spillover accounting in cities.
First, local decision-makers stand largely unaccountable for the
spillovers of their decisions, since nation-states are the formal
signatories to the 2030 Agenda. Second, delivering on existing
local mandates is challenging enough in most cities, with often
limited financial and human resources14. Adding SDG considera-
tions to city development plans is already increasing that load,
without considering spillovers. Third, even where there is will and
resources, it is inherently difficult to assess the spillovers from
cities’ future SDG actions. Although physical-economic modeling
can estimate some of the impacts of international trade, there are
no widely established methods or data standards for tracing
impacts arising from changes at the level of cities across national
borders. Uncertainties are unavoidable, and increase when
moving from assessing current and past developments to future
impacts5.
Spillovers from local action also pinpoint a key implementation

challenge embedded in the 2030 Agenda. In contrast to their

predecessors, the Millennium Development Goals (MDGs), the
SDGs require countries in the Global North to push the agenda
both through international cooperation and through local action
within their own constituencies. While the latter is encouraged to
be ‘localized’15, the former is typically out of the control, sight and
responsibility of cities.
An example of this divergence can be found in Sweden (a front-

runner country in recent SDG-rankings despite relatively signifi-
cant national-level spillovers4), where the Politics for Global
Development (PGU) strategy was first adopted in 2003 and later
incorporated in Sweden’s formal adoption of the 2030 Agenda16.
The core principle of PGU is that all political decisions made in
Sweden should be aligned with a sustainable global development.
Many Swedish cities are working to “localize the SDGs”, but when
doing so have no clear procedures for incorporating PGU locally17.
Although the Swedish case is not representative to cover the

diversity of cities around the globe, many cities have ambitions to
contribute to the 2030 Agenda, but similarly lack tools to assess
and manage their international spillovers15. There is also reason to
suspect that the correlation between high SDG performance and
large and varied spillovers—as found at national level4—also exists
at city level18. Furthermore, with less than a decade to transform
our societies, differentiated action is increasingly necessary.

A RESEARCH AGENDA TO ENABLE SPILLOVER
CONSIDERATIONS IN CITY-LEVEL SDG STRATEGIES
To make international spillovers from cities’ SDG action assessable,
more integrated research efforts are needed. First, spillover
assessment approaches must be fitted to local realities and
ongoing efforts on localizing the SDGs. Second, the quantitative
assessment of spillovers, where possible, must build on today’s
state of the art in environmental assessment, energy-economics
modeling and socio-ecological systems thinking. Harmonized and
coordinated modeling frameworks and data would provide much-
needed comparability of different spillover assessments. Third,
time is short – therefore, strategic prioritization of which SDGs and
which spillovers to address first is vital. This includes identifying
how best to acknowledge city spillovers in assessments of SDG
progress at all scales.

Fit spillover assessments to local realities
In order to make spillover assessments feasible and actionable,
decision-makers need analyses that are specific to their decision

Fig. 1 Graphical definition of spillovers and the challenge they pose related to cities’ SDG efforts. Bold arrows represent direct targeted
impacts of local action towards selected SDGs. Dashed arrows pointing upwards represent non-targeted impacts that happen locally on SDGs
achievements. Dashed arrows pointing downwards represent spillovers.

Box 1: An SDG-spillover case study from southern Sweden

The municipality of Oskarshamn, Sweden, aims to become climate neutral by
year 2030. This requires decarbonizing local transport, industry, agriculture and
energy use in buildings.

A study5 of the potential impacts on water and land use from various
decarbonization pathways shows that increased electrification of the local
community would increase water and land use within Sweden, while increased
local use of biofuels would increase water and land use abroad. However, both
strategies meet local policy makers’ goal of climate neutrality.

Translating these findings to impacts on SDGs, one strategy to decarbonize
Oskarshamn and advance SDG 7 (on clean energy) and SDG 13 (on climate
action) could impede progress on targets within other goals, such as SDG15.1 (on
terrestrial biodiversity) and SDG 6.4 (on sustainable water use) in Germany or
Brazil—depending on fuel import choices. Another strategy would cause less
such international spillovers, since their impacts would primarily be local or
national.

The study reveals that both magnitude and geographical distribution of
spillovers are strategy-dependent, with complex consequences for global SDG
implementation. For example, humid and arid regions differ greatly in their
vulnerability to spillover-enhanced consumptive use of water—and thereby in
their challenges to achieve SDG6.4.
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contexts. Assessment tools and focus of analysis must be adapted
to local social, economic and environmental challenges and levels
of development. Assessment approaches must also be tailored to
the existing capacity of city governments. This includes effectively
identifying when, where and how spillovers should be considered
within local planning practices.
For that to happen, participatory approaches for untangling

spillovers are of crucial importance. Such approaches are tried-
and-tested ways to facilitate learning and deal with diverse local
contexts (examples in Table 1), but are still poorly integrated into
the larger-scale assessments that dominate the SDG research
field9. User-friendly, transparent tools and interfaces could be of
great benefit to make the likely complex spillover consideration
practical across diverse expert groups and with lay users19.
However, any process for ‘rapid assessment’ of spillovers must be
balanced with longer-term decision-support approaches that
avoids the dangers of over-simplification.
Given the strategy-dependence of spillovers, their localized assess-

ment must lastly enable evaluation of alternative SDG actions to
support comparison of impacts on directly targeted vs. indirectly
affected SDGs. This should also facilitate multi-perspective analysis of
local vs. global and near-term vs. long-term priorities.

Increase accessibility, comparability, and transparency of tools
The above envisioned local spillover assessments rely on
availability of interchangeable tools, subject to topic of analysis,
data availability, time and resources. Since 2015, the scientific
community has presented a plethora of methods for assessing
how SDGs can be met and how they relate to each other. Most of
these have focused on qualitative or semi-quantitative assess-
ments9. There are however several methods that could be used for
assessing spillovers in a quantitative way, as exemplified by for
example Wood et al.20, Sridharan et al.21, and Pedercini et al.22.
These build on sustainability assessment tools that have evolved
over decades. With their evolution, model complexity, data
demands, and computational time have grown. To enable
quantitative spillover analysis of local actions and facilitate
meaningful comparison between analyses, we call for the
following strategic research coordination priorities.

1. Increase international collaboration on data gathering and
sharing to improve open accessibility of information needed
for SDG spillover assessments. This should build on the FAIR
data principles23. It should also acknowledge and aim to
mitigate the inequity in capacities in different parts of the
world to collate and assess local level SDG related data.

2. Encourage multi-model coordinated SDG implementation
assessments, taking inspiration from model inter-
comparison projects for climate change24 and the new
challenges of human-perturbed earth system dynamics25.
This should include aligning scopes and defining common
baseline scenarios and key assumptions across models,
while allowing for variations in process representations and
resolutions. All models have inherent limitations in their
representations of reality. Comparing results would there-
fore not only enrich model analyses and offer complemen-
tary perspectives. It could hopefully also provide a more
comprehensive understanding of spillover dynamics.

3. Increase capacity to highlight and handle uncertainty.
Acknowledging elements that are only partially quantifiable
and where considerable irreducible uncertainties remain
helps avoid over-simplification or flawed optimizations.
Engaging widely, including through citizen science, could
help characterize unavoidable uncertainties in ways that can
inform us about qualities of the systems we analyze and
give important insights to improve adaptive management
and system resilience26.

To be effective, these efforts should be shared in open scientific
knowledge hubs, building on or inspired by existing platforms
such as the CMIP (www.wcrp-climate.org) and IAMC (www.
iamconsortium.org). There, data, model results and problem
tackling methods for SDG spillovers processes could be uploaded,
discussed, and compared.

Guide prioritization
Finally, consideration of spillovers must be made possible without
overwhelming local planners and decision-makers in never-ending
cross-border SDG impact analyses. This demands that the international
research community reconciles current knowledge and guides analysis
to where it is most impactful. An important, third effort is therefore to
review and identify SDG targets, actions and localities that are most
likely to create the largest spillovers, as well as those most sensitive to
the impacts of spillovers.
Clues to identifying these can be found in recent research and

the 2030 Agenda itself. The vulnerability of Least Developed
Countries is one example1. The importance of reducing the
environmental footprint of consumption — and achieve SDG12
on sustainable production and consumption — in wealthier
countries, is another27,28.
A consolidation of recent mappings of SDG interactions and spillover

evaluations (including, for example, work of refs. 8,22,29–31) should also

Table 1. Sample of established methods with participatory approaches in science-policy-society integrated assessments.

Methodology Key participatory approach Example References

Integrated Natural
Resource Management

Engagement processes between sector experts and local
and regional administrations.
Working with natural processes–allows for bio-cultural
diversity
Adaptive management with stakeholder participation

Ballinger, R., Pickaver, A., Lymbery, G. & Ferreria, M. (2010)
An evaluation of the implementation of the European
Integrated Coastal Zone Management principles. Ocean
Coastal Manag. 53, 738–749
Van Noordwijk (2019) Integrated natural resource
management as pathway to poverty reduction: Innovating
practices, institutions and policies. Agric. Syst. 172, 60–71

Transboundary nexus
methodology

Cross-sectoral engagement processes with consistent
scenarios of system stresses and interventions. Focus
on policy coherence and institutional ‘fit’.

de Strasser, L. et al. (2016) A methodology to assess the
water energy food ecosystems nexus in transboundary
river basins. Water 8, 59

Target-seeking scenario
modeling

Ensemble approaches to quantitative and spatialised
integrated modeling (currently usually expert-led energy-
economics; now expanding to 2030 Agenda needs)

LeClere, D. et al. (2020) Bending the curve of terrestrial
biodiversity needs an integrated strategy. Nature 585,
551–556

Sustainability futures and
visioning

Dialog-based processes for social learning and
transformative change. Focus on multiple perspectives
and grounding in culture-contingent narratives.

Collste, D. et al. (2019) Three horizons for the sustainable
development goals: a cross-scale participatory approach
for sustainability transformations. doi: 10.31235/osf.io/
uhskb. Preprint, SocArxiv
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help highlight goals that condition the whole Agenda. We anticipate
that progress on, for example, poverty eradication (SDG1), sustainable
energy access (SDG7) and non-violence (included in SDG16) are pre-
requisites for local progress on most other SDGs. Verifying these and
identifying additional ‘overriding targets’ could help pinpoint and
prioritize spillovers that either halt or advance their progress (and hence
should be minimized or maximized).
The current global pandemic has also been a stark reminder of

the importance to safeguard health (and SDG3) in order to
progress on other SDGs. Our shared vulnerability to the significant
disruptions from new communicable diseases in a globalized
economy reveals for example the dependence of developed and
developing countries alike on globalized supply chains32.
Lastly, we call for an inclusion and prioritization of spillovers in

established accounting procedures. We have to date found no
indicators for local monitoring of SDG progress that captures
spillovers13,17. As a start, formal SDG indicators33 with strong links
to spillovers, together with proposed spillover indicators4, should
be highlighted and prioritized in local, as well as national and
global progress reporting.

A CALL FOR EXPANDED RESPONSIBILITIES
Our comment is a call for research priorities to enable and
empower cities to account for the spillovers of their local 2030
Agenda implementation strategies (summarized in Box 2). Many
cities with large and varied spillovers have high ambitions to
contribute to global sustainability. Availability of tools, guidance
and incentives is vital to enable them to address their spillovers—
and should be included in emerging sub-national guidelines on
localizing the SDGs13. We believe that the above-mentioned
research agenda can deliver critically missing tools and guidance.
To also enhance incentives, we encourage communities of cities

(such as the UCLG or ICLEI) to take up the spillover challenge.
Bringing experiences and ambitions together would raise the
profile of spillover management and promote the ethical
dimensions of the 2030 Agenda at local level. It could also help
expand the mandates of local decision-makers.
However, addressing spillovers at the local level is no silver

bullet for effective SDG implementation. International diplomacy,

cooperation and development finance are also crucial to mitigate
negative spillovers4. The efforts to address international spillovers
of cities that we call for here must therefore be accompanied by
ongoing work by nation states and international actors to
strengthen the authority and ambitions of international negotia-
tions and treaties on sustainable development. This includes
strengthening the implementation process of the 2030 Agenda as
a whole. Furthermore, international partnerships that improve
institutional capacity in Least Developed Countries and incorpo-
rate norms of good governance, in line with SDG16 and SDG17
will be crucial34. This includes delivering on international
development support targets already embedded in the agenda29.
Spillover consideration, in the form discussed here, may seem like a

cumbersome add-on that risks delaying local action on the 2030
Agenda. However, we believe that the here proposed efforts to enable
accounting of city spillovers can also be employed to improve the
management of SDG interactions locally, and support consideration of
spillovers from nations and trans-national regions. Furthermore, a focus
on spillovers of SDG implementation in cities could strengthen the
Agenda’s ethos of universality and indivisibility ‘on the ground’. Time is
short, and local actions to advance the SDGs should be encouraged.
Still, when doing so, we must ensure that local advancements
aggregate to global progress.

DATA AVAILABILITY
No new datasets were generated or analyzed during this study
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