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ABSTRACT
This article quantifies the aggregate potential of greenhouse gas (GHG) emissions
reductions in 2030 from the assumed full implementation of major international
cooperative initiatives (ICIs). To this end, a methodology is proposed to aggregate
emission reduction goals of the most significant and potentially impactful global
initiatives. We identified the extent to which reductions are additional to national
policies, assuming these actions do not displace climate actions elsewhere, and
accounted for overlap ranges between the ICIs. The analysis was conducted for 17
initiatives, selected from an original list of over 300 with a series of testing criteria,
across eight sectors and ten major emitting economies. These initiatives include
cities, regions, businesses, and other subnational and non-state actors, cooperating
with each other and sometimes working in partnership with national governments or
other international organizations. Our analysis shows that the combined achievement
of initiatives’ reduction goals could reduce global emissions in 2030 by 18–21
GtCO2e/year in addition to current national policies (total of 60–63 GtCO2e/year),
down to 39–44 GtCO2e/year. If delivered fully, reductions from these 17 initiatives
would help move the global emissions trajectory within the range of a 2°C-consistent
emission pathway by 2030, although a significant gap would remain to reduce
emissions to a 1.5°C-consistent pathway.

Key policy insights
. We propose a transparent and robust methodology to aggregate GHG mitigation

potential of ICIs, accounting for overlaps between ICIs.
. If major initiatives meet their goals and do not change the course of other existing

climate actions, they could make large contributions by 2030 towards global efforts
to stay within the range of a below 2°C-consistent emission pathway by 2030. The full
suite of existing initiatives beyond those in this analysis could further increase
ambition towards achieving the Paris Agreement’s temperature goals.

. Cities and regions, businesses and forestry initiatives account for significantly more
than half of all possible emission reductions from ICIs; implementation of their
goals should be a key policy focus.
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1. Introduction

Since the Paris Agreement solidified a global consensus for an ‘all hands on deck’ approach to climate change
mitigation, non-state (e.g. businesses) and subnational (e.g. cities, states, and regions) actors (NSAs) have
become recognized as key contributors – pledging a range of actions, from directly reducing their own green-
house gas (GHG) emissions, to developing strategies for adaptation and resilience, delivering sustainable devel-
opment benefits, and providing finance for these activities (Chan & Amling, 2019; Hale, 2016). These actors are
also cooperating to collectively achieve systemic impacts throughout entire sectors, and generate sustainable
development co-benefits in public health, and job creation (Day et al., 2018; New Climate Economy, 2015;
Seto et al., 2014).

Globally, countries are not currently on track to meet the Paris Agreement’s goal of limiting global tempera-
ture rise to well below 2°C and reaching net-zero emissions in the second half of this century (Climate Action
Tracker, 2019; UNEP, 2019a). Targets from a range of NSAs can help implement and reinforce national
climate goals. They can also pilot innovative solutions, and potentially address shortfalls in national climate
action to narrow the gap between likely emission levels under current policies and those consistent with the
Paris Agreement’s long-term temperature goals.

International cooperative initiatives (ICIs) havebeen in the spotlight in recent years for their potential role in redu-
cing GHG emissions (see also UNEP, 2018). ICIs are multi-stakeholder arrangements where NSAs work together
across borders, often with national governments and other international organizations (Widerberg & Pattberg,
2015). In addition ICIs can be important vehicles for diffusion of knowledge and resources (Abbott, 2017; Bernstein
&Hoffman, 2018; Hermwille, 2018). Decarbonization and adaptation approaches in single areas or actors can spread,
catalytically driving larger transformations and affecting government policies (Hale, 2018).

Research quantifying the potential mitigation impact of ICIs demonstrates its potential significance. Blok et al.
(2012) first analysed 21 initiatives of NSAs, finding that, together, these initiatives would have the potential to
reduce global emissions by 10 GtCO2e/year by 2020. Wouters (2013) analysed a subset of Blok et al.’s initiatives
in greater detail. Hsu et al. (2015) assessed 29 NSA targets pledged at the 2014 UN Summit, finding a potential
for 2.5 GtCO2e/year emission reductions by 2020, while UNEP (2015) found a remaining mitigation gap of 14
GtCO2e after accounting for the impact of 15 selected initiatives. Graichen et al. (2017) considered the potential
GHG impact from 19 ICIs, finding that initiatives could reduce emissions by 5–11 GtCO2e/year in 2030 beyond
countries’ national targets. Roelfsema et al. (2018) estimated GHG emission reductions of 5 GtCO2e/year by 2030
from 11 selected initiatives, using an integrated assessment model. To the authors’ knowledge, however, there is
no peer-reviewed literature to date that has quantified the GHG mitigation goals of ICIs focused on high-emit-
ting economies and assessed their implications on the global emissions gap.

This study quantifies the GHG emission reduction goals of 17 selected ICIs, accounting for overlaps, in ten
major emitting economies covering two-thirds (69%) of global emissions (Friedlingstein et al., 2019), and the
‘rest of the world’ (RoW, consisting of all other regions). This analysis develops criteria to select the most signifi-
cant and appropriate initiatives to aggregate, as of mid-2019, while utilizing the best available data sources and
robust methodologies to quantify their potential GHG emission reductions. The ten economies are Brazil,
Canada, China, the European Union (EU28), India, Indonesia, Japan, Mexico, South Africa, and the United
States of America (USA). Combined, the ICIs addressed roughly 36–39 GtCO2e across various sectors. This
study serves as a companion paper to Kuramochi et al. (2020), which estimated the aggregate GHG emissions
reductions resulting from the full implementation of individual NSA targets (1.2–2.0 GtCO2e/year compared to a
current policy baseline in 2030) for the same economies. This analysis employs the same Current National Pol-
icies (CNP) baseline scenario as Kuramochi et al. (2020), but uses distinctive datasets, methodologies, and
approaches to quantify the potential GHG emission reduction impacts from full implementation of ICI goals.
In this article, ICIs are defined as international activities outside the United Nations Framework Convention
on Climate Change (UNFCCC) driven by coalitions made up of national governments, companies, non-govern-
mental organizations, academia, international organizations or other non-state and subnational actors (Blok
et al., 2012; Roelfsema et al., 2018). The analysis further enhances our understanding of overall NSA contributions
to global mitigation by quantifying emissions reductions based on ICI goals, rather than individual actor targets.
The results are compared to emission pathways in 2030 consistent with scenarios in the literature limiting
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warming to 2°C or 1.5°C in 2100, to assess the potential of ICIs to steer the climate back towards reach of the
long-term Paris Agreement temperature goals.

2. Data and methods

The aggregation methodology used in our analysis of ICI impacts is based on the previous works described in
the Introduction, and further developed by the authors (CDP and We Mean Business, 2016; Data-Driven Yale,
NewClimate Institute and PBL, 2018; NewClimate Institute, 2019). All GHG emission figures presented are in
terms of 100-year global warming potential (GWP) values from the Fourth Assessment Report (AR4) of the Inter-
governmental Panel on Climate Change (IPCC).

2.1. Scenarios investigated

The analysis compared two GHG emission scenarios, which are described below:

(1) The ‘Current national policies’ (CNP) scenariodetails the expected emissions pathunder current national pol-
icies. The CNP scenario projections are taken from Kuramochi et al. (2018) and were originally developed to
assess national policy implementation against anNDC (Nationally DeterminedContribution) achievement scen-
ario. This CNP scenario considers the main energy and climate policies in place as of mid-2018 and assumes no
additional mitigation policy is enacted. Our CNP scenario definition is consistent with that in den Elzen et al.
(2019); CNP scenario trajectories reflect all adopted and implemented policies secured in legislative decisions,
executiveorders, andequivalents. Current implementedpolicy instruments to achieve futuregoals are therefore
included but announcedplans and future strategies are not. Thismeans that theNDCGHGmitigation targets or
energy demand and supply targets are not assumed to be implemented. These classifications of policy type are
often subject to interpretationand require informed judgement calls. TheCNPscenarioprojections arebasedon
the followingdistinctmodellingapproaches: (1) thePBL IMAGEmodel (Stehfest et al., 2014), and (2) abottom-up
policy impact analysis using existing external baseline scenario projections, as well as land-use sectormodelling
using the global land-usemodel GLOBIOM (Havlík et al., 2014) and global forest model G4M (Fricko et al., 2017).

(2) The ‘CNPplus initiatives’goals’ scenario assumesmutual implementationof ICI goals andnationalpolicies and
details the potential GHG emission reductions from ICI goals in addition to the impact delivered by current
national policies. This scenario accounts for the total amount of GHG emissions reductions expected from ICI
members in their target year. Figure 1 displays various ways of interpreting ICI emission reduction goals. The
smallest grey box in the figure, labelled ‘current members’ potential,’ applies if the current members of an ICI
achieve the overarching ICI goal (e.g. halting deforestation by 2030) or member-specific goals agreed with
the ICI secretariat (e.g. cities participating in Global Covenant of Mayors have different targets). The larger
box, labelled ‘initiatives’ goals,’ applies if members achieve the ICI’s goal, and the ICI also meets explicit goals
to increase its membership or ambition. This box represents our interpretation of ICI goals, quantifying explicit
targets up to 2030. The largest box, labelled ‘global net-zero vision,’ represents an ICI’s maximum, idealized
impactwithin a timescale thatwe consider infeasible, based on current developments. In our analysed scenario,
we quantify additional emission reductions from ICI goals on top of CNP (see sections 2.3, supplementary online
material (SOM) 2 and 3), and account for overlaps between ICIs (see sections 2.3.2 and SOM 4). We also assume
that the ICI goals will be fully implemented and do not change the pace of action elsewhere, as evidence
suggests ICI goals are unlikely to have been integrated in national policy planning (see discussion in section
4.2.1). We did not analyse specific actions or implementation barriers to meet these targets.

2.2. Selection of initiatives

Between 2014 and 2019, when the most recent UN Climate Conferences were held (at the time of writing), 190 ICIs
were recorded in theClimate InitiativesPlatform (Climate InitiativesPlatform,2019), ofwhich170 remained ‘active’ in
2019. Sub-national governments and businesses account for the majority of participants, representing almost 40%
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of each ICI’smembership,with state, international organizations, and researchbodiesmakingup the rest (Chanet al.,
2018a). While a few ICIs are large, involving hundreds or thousands of participants, most are much smaller.

For this study, we expanded the recorded list of ICIs from the Climate Initiatives Platform with our own
research, identifying a list of over 300 that had supported national, subnational and non-state action (see
Table S-1). We narrowed the list through a process of tests and filters to establish a representative subset of
ICIs to be analysed within the scope of this study.

First, we screened ICIs based on whether they aim to perform climate change mitigation activities. Second,
ICIs in our selection must also be transnational in scope (i.e. involve NSAs frommore than two countries). Under
this criterion, initiatives involving multiple European countries were eligible, while initiatives whose members
fall under the same national jurisdiction were ineligible.

Third, ICIs must possess an ambitious scale in their mitigation operations to be potentially impactful in
reducing global GHGs for the study to capture the magnitude of ICI goals. To evaluate whether the ICI
could be impactful ex-ante, we considered its geographical coverage (does the ICI target geographical
regions that contain a meaningful portion of global GHG emissions?) and sectoral coverage (does the ICI
target emission intensive sectors particularly relevant for climate mitigation, and does it cover a portion mean-
ingful for global GHG emissions?). ICIs passed this criterion if their mitigation potential was in the order of hun-
dreds of million tonnes of CO2-equivalent, which we estimated by assessing the emissions coverage of each ICI
(see SOM 6) through indicators correlated with emissions (e.g. population, GDP, or energy demand), against its
goals. For example, the C40 Cities Climate Leadership Group is included, as its member cities and regions rep-
resent 8% of the world’s population living across six continents, many of whom live in developed cities with high
average emissions per capita (C40, 2019). The RE100 initiative for commercial companies is also selected as its
members, in their respective sectors, represent a total of 228 TWh of electricity demand per year, an amount
larger than South Africa’s (RE100, 2019).

Fourth, we required ICIs to publish sufficient data to make emissions reduction quantification possible. For
example, Save Food Initiative (Save Food, 2019) to cut global food waste would meet the first three criteria, but
was not selected due to limited data on the types of food waste saved, the regions in which it operates, the
standards and technology under which the food is produced, or the stage of the supply chain targeted.

Fifth, we screened ICIs for transparency in their operations, based on the level of detail in which the ICI
describes its operations and theory of change as this adds to an initiative’s accountability. The ICI passed this
criterion if the theory of change can be clearly conceptualized and if operations have been publicly updated
within a year of the analysis.

Figure 1. Approaches to defining and selecting ICI targets for emission reduction quantification. Adapted from NewClimate Institute (2019).
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Sixth, ICIs must achieve a minimal level of output performance according to a Function-Output-Fit (FOF)
analysis (Chan et al., 2018a; Chan & Amling, 2019). This analysis assesses the initiatives’ likelihood of implemen-
tation, indicated by progress in producing tangible outputs most relevant to the ICI’s function. For instance, if an
ICI seeks to reduce emissions by applying new technologies, the building of new installations or infrastructure
may indicate progress toward its aim. The higher the FOF score (between 0 and 1), the more likely an ICI might
deliver desired behavioural change and/or environmental impacts. For this study, the minimum threshold FOF
score was 0.5, meaning that the initiative produces relevant output for at least half of its functions. The FOF
scores of our final selection of 17 ICIs, along with further description, are given in SOM 1.2.

As a final test to add to the robustness of our selection of ICIs, we received feedback and agreement on the
final ICI selection with the Global Data Community, a working group involved in the tracking the climate action
of NSAs and ICIs to support implementation of the Paris Agreement (UNFCCC, 2019). The resulting 17 ICIs
assessed in this study represent the final list at the end of the selection process.

2.3. Quantification of potential GHG emissions reduction impact by international cooperative
initiatives

The 17 ICIs quantified were categorized into eight sectors: energy efficiency, buildings, transport, renewable
energy, industry and business, forestry, non-CO2 GHGs, and cities and regions. The estimated GHG reductions
of ‘CNP plus ICI goals’ were calculated for each of the ten economies as well as for RoW by comparing the ICI
goals, in terms of e.g. GHG emissions or energy consumption, to the levels projected for the same indicator
under the CNP scenario. In general, we used energy and GHG scenario projections from Kuramochi et al.
(2018). However, if more granular energy and emissions projections on a (sub)sector-level were necessary
and appropriate, we used energy and GHG scenario projections from other sources (see SOM 3) for our quantifi-
cations. We did not use the expected GHG impact estimates reported by the ICIs themselves in our calculations.

Here, we describe the general approach used to quantify potential emissions reduction impacts from initiat-
ives’ goals, focusing on those related to energy supply and end-use sectors. Descriptions of each initiative’s
specific mitigation targets and membership, as well as the detailed methodologies and assumptions used,
are given in SOM 2 and 3, including for those initiatives in non-energy sectors. This analysis focuses on overlaps
between ICIs (see 2.3.2) and calculates for the additional GHG impact of ICIs (in addition to the CNP baseline) in
our quantification methodologies.

2.3.1. Impact quantification in energy supply and end-use sectors
The (sub)sector-level projections from the Current Policies Scenario (CPS) projections of theWorld EnergyOutlook
(WEO) 2018 (IEA, 2018)were usedwhen possible, as the baseline against which CO2 emissions reduction impact of
ICIs were calculated. The WEO 2018 CPS projections are similar in terms of assumptions and energy and emission
levels to our CNP scenario, and were also used as the basis for developing the CNP scenario projections in Kura-
mochi et al. (2018) for several economies. For economies not represented individually in WEO 2018, we down-
scaled global or regional WEO 2018 emissions to the country level using other data sources. Depending on the
ICI quantified, other baseline scenarios used include the IEA 2016 Energy Technology Perspectives (ETP) 6
degree scenario (6DS) (IEA, 2016), which assumes an extension of current trends, is consistent with warming of
almost 4°C by 21001, and includes more sector-specific energy and production data points than our CNP scenario
(for a full list, see SOM 3). To convert renewable power generation or electricity savings into emissions savings, we
assumed that they displace the need for energy production from conventional fossil fuels (coal, oil, natural gas)
and that no carbon leakage occurs. The share and order of which fuel is displaced depends on the initiative quan-
tified. For a list of assumptions used to quantify renewable initiatives, see section SOM 2.4.4.

2.3.2. Quantifying overlaps between initiatives
After calculating the additional emissions reductions of ICI goals compared with national policies for each initiat-
ive, we estimated the impact of geographical overlaps between initiatives. Overlap occurs if estimated emissions
reductions occur in the same country, sector and for the same GHG emissions, resulting in possible double
counting (Hsu, Höhne, et al., 2019b). We build on overlap categorizations of previous work in which aggregation
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analyses of initiatives were executed and in which ‘overlap’ concepts have been addressed (Data-Driven Yale,
NewClimate Institute and PBL, 2018; Graichen et al., 2017; Hsu, Höhne, et al., 2019b; Roelfsema et al., 2018;
Widerberg & Pattberg, 2017). We accounted for three main types of overlaps between initiatives.

Duplicate goals overlap occurs when two ICIs have similar goals, activities ormembers, and can occur in three
ways.Duplicate members overlap occurs if one actor is involved inmultiple ICIs with similar goals. For example, this
occurs if a company, city or sovereign state is committed to two or more initiatives taking similar action. Encom-
passing members overlap occurs when an actor is committed to an initiative but also covers the goals of another
smaller actor. For example, this occurs when a region is committed to an initiative, yet cities in that region are also
committed to city initiatives. Both overlap types lead to double counting of potential impacts. Same goal, different
actors overlap occurs in caseswhere a large pool of emissions is targeted bymultiple ICI goals, but the actors of the
ICIs are different. For example, this occurs when two ICIs aim to reduce transport-related emissions through similar
actions, but one ICI targets cities and the other targets companies. Due to sectoral and geographical overlap, one
ICI might claim success of efforts from another ICI. Aggregating both ICI impacts would cause overestimates of
overall emission reductions and create difficulties in allocation of reductions to ICIs.

Targeted emissions overlap occurs when ICIs have different goals and activities, but the quantified emission
reductions overlap or interact. This can occur in two ways. Competing targets overlap occurs when initiatives are
addressing the same emissions reductions, but the reductions are not (fully) additional to each other. This could
occur between multiple renewable initiatives aiming to reduce fossil fuels in the power generation mix but with
different goals (one increases solar while another increases geothermal). Counting the impacts from all ICIs
would lead to overestimation in the aggregate results. Indirect interaction overlap occurs when ICIs do not
address the same emission reductions, but implemented measures interact. For example, implementation of
energy efficiency initiatives would reduce fossil fuel use and result in easier attainment of renewable share
targets. The extent and impact of overlap differ per target type.

Unspecific target setting overlap occurs when initiatives vaguely define targeted sectors and emissions,
thus having potential overlap with sector-specific initiatives. An example is when cities’ initiatives have
broadly defined emissions reduction goals without indication of targeted implementation activities or
sectors. Hence, overlapping sector-specific targets could be double-counted.

As afirst step inourmethod, for ICI resultswithout an estimatedemission reduction range in the results,wedevel-
opedanuncertainty rangewhenaccounting for overlaps byusing thequantifiedvalue as theupper boundand 80%
of value as the lower bound. This was based on the average difference betweenminimum andmaximum potential
impacts of ICIs for which we found a range in the results. Second, we identified and categorized overlaps according
to those described above. We elaborated and utilized a framework decision tree adapted from Smit (2019) (see
Figure 2) to identify potential overlaps between any two of the 17 initiatives assessed in this study. The framework
wasused todevelopanoverlapmatrix to record the results of thepotential overlaps (Figure SOM4.1).We thenquan-
tified the overlap rate between initiatives, following the order of thematrix. An overlap rate reflects the share of tar-
geted emissions by a preceding initiative in the matrix that overlaps with the initiative under analysis. The overlap
ratesweredeterminedcaseby case, generally basedon the share of identical actors (e.g. actorswhich are involved in
two or more initiatives) and similar policy approaches (e.g. when ICIs propose similar policy changes), or emissions
coverage in case of unspecific target setting overlap. Third, we used the absolute overlap values to correct the ICI
reductions additional to national policies for overlap between the ICIs.

In estimating GHG emissions reductions from ICIs in addition to those achieved by national policies, it is
assumed that there is no displacement of national climate actions which will be fully implemented. Therefore,
we only correct for overlap as described in this section. More information on the overlap matrix, magnitude of
overlap categories, and subsequent calculations is given in SOM 4.

3. Results

3.1. GHG emission reductions in 2030

The full list of selected initiatives and quantified emission reduction goals by 2030, in terms of reductions relative
to the CNP scenario, is presented in Table 1.
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Figure 2. Decision tree for determining overlaps between ICIs (source: adapted from Smit (2019)

CLIMATE POLICY 7



After accounting for overlaps, our analysis shows that full implementation of ICIs, if actions do not displace
climate action elsewhere, could reduce global GHG emissions in 2030 by 18–21 GtCO2e/year (Figure 3) in
addition to the CNP scenario (60–63 GtCO2e/year), which results in global emissions of 39–44 GtCO2e/year.
Emission reduction estimates from other sources also reiterate the order of magnitude of the impact of
these ICIs. Our calculations assumed that all analysed initiatives meet their goals and that their efforts do
not change the pace of action elsewhere. The breakdown of the global potential impact by sector shows
that initiatives focused on businesses, forestry, non-CO2 GHGs, and cities and regions could each potentially
deliver GHG emissions reductions of more than 3 GtCO2e/year by 2030. In addition, we present our results in
the context of the long-term Paris Agreement temperature goals, by comparing them to global 2°C- (39–46
GtCO2e/year) and 1.5°C- (22–31 GtCO2e/year) compatible emission pathways in 2030 described in section 2.1
(Figure 4).

The Below 2°C and 1.5°C scenarios from the UNEP Emissions Gap Report (2018) are employed in this analysis
to compare against our results. These are least-cost mitigation pathways consistent with the Paris Agreement’s
temperature goals, which have integrated the latest literature including the IPCC Special Report on Global
Warming of 1.5°C (IPCC, 2018). We find that emission levels resulting from full implementation of ICI goals
and national policies are within the range of a 2°C-consistent pathway by 2030, although there remains a sig-
nificant gap to reach a 1.5°C-consistent pathway.

Several trends across specific sectors emerge in our analysis.
First, ICIs involving cities and regions can deliver the most significant emissions reductions, as many of these

actors, particularly regions, include major economic and population centres that contain ambitious ICI goals.
However, while many actors put forward climate mitigation action targets, 58% of the targets do not contain
concrete emission reduction action plans. Second, forestry initiatives have large estimated emissions reduction
results due to high projected deforestation rates in the CNP scenario and the often ambitious targets of ICIs. For
instance, the New York Declaration on Forests aims to end deforestation by 2030. Third, industry and businesses
initiatives have ambitious goals, such as adopting ‘science-based targets’ in line with the Paris Agreement’s goal
or supplying 100% of their electricity from renewable sources.

There are few active ICIs with potentially high mitigation impacts in emissions intensive energy sub-sectors,
such as buildings, industry and transport. Given the importance of the energy sector to global climate change
mitigation, implementing ambitious mitigation action in these sub-sectors could have large economy-wide
effects.

3.2. Country and regional results

In addition to global results, we have also quantified the potential emissions reductions of ICI goals across ten
economies (Figure 5). The differences in results across economies may be due to idiosyncratic country contexts

Figure 3. Global potential GHG emissions reductions of ICIs by sector (source: authors)
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Table 1. Estimated emission reductions in 2030, if initiatives’ goals are fully implemented, without yet accounting for overlaps.

Name of international
cooperative initiative Regions covered Target(s)

Emissions reduction
potential compared to
CNP scenario (GtCO2e/

year in 2030)

Literature estimate range
(GtCO2e/year in 2030;

baseline definitions vary)
(Source)

Energy efficiency
United for Efficiency Global (focus on

developing
countries)

Members to adopt policies for
energy-efficient appliances and
equipment

0.6–1.2 1.25 (CIP, 2019b)

Super-efficient Equipment
and Appliance Deployment
(SEAD) Initiative

Global Members to adopt current policy
best practices for energy
efficiency product standards

0.5–1.2 1.7 excluding China
(Letschert et al., 2012)

Buildings
Architecture 2030 Global (focus on

North
America)

New buildings and major
renovations shall be designed to
meet an energy consumption
performance standard of 70%
below the regional (or country)
average/median for that building
type and to go carbon-neutral in
2030

0.2 N/A

Transport
Collaborative Climate Action
Across the Air Transport
World (CCAATW)

Global Two key objectives: (1) 2% annual
fuel efficiency improvement
through 2050
(2) Stabilize net carbon emissions
from 2020

0.6 0.3 (Roelfsema et al., 2018)

Lean and Green Europe Member companies to reduce CO2e
emissions from logistics and
freight activity by at least 25%
over a five-year period

0.02 N/A

Global Fuel Economy Initiative Global Halve the fuel consumption of the
light duty vehicle fleet in 2050
compared to 2005

0.5 1.0 GtCO2e/year by 2025
(GFEI, 2018);
0.5 (Roelfsema et al.,
2018)

Renewable energy
European Technology &
Innovation Platform for
Photovoltaics

Europe Supply 20% of electricity from solar
PV technologies by 2030

0.2–0.5 N/A

Africa Renewable Energy
Initiative

Africa Install additional 300 GW of
electricity capacity for Africa by
2030 from clean, affordable and
appropriate forms of energy

0.3–0.8 N/A

Global Geothermal Alliance Global Achieve a five-fold growth in the
installed capacity for geothermal
power generation and a more
than two-fold growth in
geothermal heating by 2030

0.2–0.5 N/A

Business & Industry
RE100 Global 2,000 companies committed to

source 100% of their electricity
from renewable sources by 2030

1.9–4.0 N/A

Science Based Targets
initiative (SBTi)

Global By 2030, 2,000 companies have
adopted a science-based target in
line with a 2°C temperature goal

2.7 N/A

Forestry
Bonn Challenge / New York
Declaration on Forests
(NYDF) / Governors’ Climate
and Forests Task Force
(GCFTF)

Global Two main quantifiable long-term
targets: (1) End forest loss by 2030
in member countries (NYDF/
GCFTF); (2) Restore 150 million
hectares of deforested and
degraded lands by 2020 and an
additional 200 million hectares by
2030 (NYDF/Bonn)

5.4–5.6 3.8–8.8 (first loss and
restoration targets
combined) (Wolosin,
2014)
0.7 (Roelfsema et al.,
2018)

Non-CO2 gases

(Continued )
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related to environment and geography, such as natural resource endowments (e.g. forestry) or governance and
policies (e.g. economic market regulations, industrial structure).

Our results show that ICIs could play an important role in the decarbonization of the world’s largest emitters,
in addition to current national policies. If ICIs implemented and fully achieved their goals in China, they could
reduce emissions in 2030 by 2,700–2,800 MtCO2e/year. Initiatives focused on cities and regions account for the
largest share of the estimated results (1,860–1,940 MtCO2e/year), given that many of China’s largest cities and
provinces participate in both domestic and international initiatives. For instance, the Alliance of Peaking Pioneer
Cities aims to peak emissions earlier than 2030 (in accordance with China’s NDC), while the Under2Coalition and
C40 Cities Climate Leadership Network initiatives both have overarching long-term emission goals compatible
with Paris Agreement temperature goals.

A similar trend is visible in the USA, with cities and regions accounting for a large share (750–880 MtCO2e/year) of
the total estimated GHG reductions of ICIs in 2030 (1,300–1,500 MtCO2e/year). Climate action by local governments
grew after the announced US withdrawal from the Paris Agreement and federal rollback of major climate policies
(Arroyo, 2018). Further, the Climate and Clean Air Coalition has goals that could reduce emissions by around 300
MtCO2e/year by 2030. The lower range of projected emission reductions from ICIs by 2025 (32% below 2005
levels) shows that the ambitions of the ICIs surpass US emission levels expected from its NDC target, findings
similar to the ‘Bottom-Up’ scenario projections in the America’s Pledge report (America’s Pledge, 2019).

ICIs in the EU could reduce emissions in 2030 by 790–1,200 MtCO2e/year. Initiatives focused on renewable
energy, non-CO2 GHGs, and cities and regions account for the largest share of estimated mitigation potential in
this region. In particular, the European Technology & Innovation Platform PhotoVoltaics (ETIP-PV), an initiative
targeting increased electricity generation from solar energy, has mitigation goals equivalent to emissions
reductions of 210–460 MtCO2e/year. As the EU aims to achieve a 32% share of renewable energy in 2030 in
line with its NDC, and European countries are now required to develop National Energy and Climate Plans
for the period 2020–2030, the large ambition shown by renewable energy initiatives can play a significant
role in delivering the EU’s climate strategy.

ICIs in India could reduce emissions in 2030 by 510–590 MtCO2e/year. Cities and regions, non-CO2 GHGs, and
energy efficiency ICIs make up virtually all (99%) the estimated results. The latter is important for India, as energy
demand and population are expected to continue increasing. The room for further expansion of renewable
energy initiatives is also large, as India’s National Solar Mission aims to increase renewable capacity to 175
GW by 2022 (Indian Ministry of New and Renewable Energy, 2015). The goals included in ICIs would reduce
total emission levels significantly beyond India’s NDC target.

Table 1. Continued.

Name of international
cooperative initiative Regions covered Target(s)

Emissions reduction
potential compared to
CNP scenario (GtCO2e/

year in 2030)

Literature estimate range
(GtCO2e/year in 2030;

baseline definitions vary)
(Source)

Climate & Clean Air Coalition
(HFCs and CH4)

Global Members to implement policies that
will deliver substantial short-lived
climate pollutant (SLCP)
reductions in the near- to
medium-term (i.e. by 2030)

1.4 3.8 (CIP, 2019a)

Cities and regions
Under2 Coalition Global Local governments aim to limit their

GHG emissions by 80–95% below
1990 levels by 2050 (220
members)

4.6–5.0 N/A

Global Covenant of Mayors for
Climate & Energy

Global Member cities have a variety of
emission or energy-related
targets (>9,000 members)

1.4 1.4 (GCoM, 2018)

C40 Cities Climate Leadership
Groupa

Global Member cities have a variety of
targets, aiming for 1.5°C
compatibility by 2050

1.5 Approximately 3.0 (ARUP
and C40 Cities, 2016)

aFrom this emissions reduction impact, about 0.67 GtCO2e/year comes from the rest of the world (RoW), i.e. outside of the ten major emitting
economies of our focus.
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Initiatives focused on cities and regions also represent the largest results in many other economies analysed.
Overall, ICIs in Canada could reduce emissions in 2030 by 290–310 MtCO2e/year. Initiatives involving cities and
regions and non-CO2 gases (Climate and Clean Air Coalition) contribute 270–280 MtCO2e/year of this overall
mitigation impact. ICIs in Japan could reduce emissions in 2030 by 110–160 MtCO2e/year, with cities and
regions accounting for approximately half of potential GHG emission reductions. ICIs in Mexico could reduce
emissions in 2030 by 390–420 MtCO2e/year. Cities and regions make up the largest reductions (290 MtCO2e/
year) due to the proportionally high rate of coverage in comparison with other countries. ICIs in South
Africa could reduce emissions in 2030 by 240–290 MtCO2e/year. These ICIs could help South Africa decrease
emissions to the lower end of the range of its NDC target. Cities and regions account for around 200
MtCO2e/year of the estimated results.

In economies with a large forestry sector, initiatives on afforestation and deforestation have considerable
emission reduction potential. For Brazil, ICIs could reduce emissions in 2030 by 560–590 MtCO2e/year, with for-
estry initiatives contributing 360–380 MtCO2e/year to this total potential. ICIs in Indonesia could reduce emis-
sions in 2030 by 1,700–1,800 MtCO2e/year, with forestry initiatives accounting for 1,260–1,310 MtCO2e/year. We
present economy-specific CNP plus initiatives’ goals results alongside CNP and NDC emission levels for reference
in Table 2. For more details on scenario pathways, see SOM 5.

Figure 4. Potential GHG emissions reductions resulting from full implementation of ICIs (‘CNP plus initiatives’ goals’ scenario) up to 2030.
Adapted from NewClimate Institute (2019). Data sources: CNP projections from Climate Action Tracker (2018) supplemented with land use,
land-use change and forestry (LULUCF) emissions projections adapted from Forsell et al. (2016); NDC (unconditional) scenario projections
from Climate Action Tracker (2018); 2°C (in 2100, 66% chance) and 1.5 °C (in 2100, 66% chance) pathways from UNEP (2018), adapted to
global warming potentials (GWPs) from the IPCC Fourth Assessment Report based on the 2016 historical data from PRIMAP database (Gütschow
et al., 2019). Impact of ICIs: authors.
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4. Discussion

4.1. Significance and policy implications

These results show that ICIs have ambitious goals that, if fully implemented in addition to current national pol-
icies, have the emissions reduction potential to put the world on track to reach long-term temperature goals

Figure 5. Potential GHG emissions reductions of ICIs by sector, per economy (source: authors).
Note: Country-level results exclude potential impacts from CCAATW, RE100, and SBTi.
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consistent with the Paris Agreement. This finding confirms estimates from other literature sources (see Table 1),
which find potential emission reductions for our ICIs of the same order of magnitude, and often larger, than the
results from this analysis. For each of the ten economies featured in this analysis, the aggregation of ICI goals
surpasses – in some cases, greatly so – NDC emission pledges for 2030. For a few economies including the
EU, Canada and the USA, ICIs can also deliver impacts consistent with mid-century net-zero CO2 or GHG emis-
sions goals. It is because of their ambitious mitigation goals, pursuit of sectoral transformational change, and
large global emissions coverage (roughly 36–39 GtCO2e) that emissions reduction goals are an order of magni-
tude larger than those of individual actors’ targets (see Kuramochi et al., 2020). However, the ambitious nature of
the goals also comes with greater uncertainty on implementation (see section 4.2 on Limitations).

The results have important implications. First, the large results for ICI goals identify the magnitude of emis-
sion reductions at stake, suggesting that if ICIs deliver what is promised, they could have prominent roles to play
in global mitigation efforts to reach pathways compatible with Paris Agreement goals by 2030. Full implemen-
tation of ICI goals in addition to national policies are within the range of a 2°C-consistent pathway by 2030, but
there remains a significant gap to reach a 1.5°C-consistent pathway. One reason for this could be that despite
the large ICI landscape, fewer ICIs are found in (sub)sectors where emission reductions are difficult or expensive
to achieve, yet vital for deep global climate change mitigation, such as in heavy industry. Moreover, although ICI
goals can help reach pathways consistent with the Paris Agreement’s long-term temperature goals in 2030, this
does not necessarily guarantee actual limiting of warming below 2°C or 1.5°C by 2100 (see section 4.2.5).

Second, the mitigation potential demonstrated through ICIs provides quantitative evidence for policymakers
of cases where scaled-up non-state and subnational climate action could increase national government policy
ambition (Hale, 2018). Third, the development of robust aggregation methods is critical for furthering tech-
niques in ex-ante and ex-post analyses of NSA action, which can increase the overall integrity of NSA action
and support their integration into national and international climate governance.

Table 2. Projected GHG emissions in 2030 for economies under the CNP and CNP plus initiatives’ goals scenarios.

Country

2016 GHG emissions
including LULUCF (MtCO2e/

year) 2030 GHG emissions projections including LULUCF (MtCO2e/year)

Current national
policies (CNP)

scenario
CNP plus initiatives’ goals scenario
(%-reduction to CNP scenario)

[For comparison]
Unconditional NDC scenario

Brazil* 1,720 1,560–1,800 1,000–1,210
(36.1–32.7%)

1,180

Canada* 680 610–740 320–430
(48.0–41.7%)

500

China* 12,100–12,600 12,200–14,600 9,520–11,800
(22.1–19.2%)

13,200–16,200

European Union
(EU28)*

3,990 2,920–3,540 2,130–2,340
(27.1–34.0%)

3100

India* 2,510–2,620 4,050–4,450 3,540–3,860
(12.6–13.3%)

4,980–6,130

Indonesia* 1,990–2,030 2,820–3,170 1,160–1,390
(59.0–56.1%)

2,100

Japan* 1,250 1,040–1,150 930–990
(10.9–13.8%)

1,020

Mexico* 640–700 690–830 300–420
(56.6–50.2%)

750

South Africa* 560–570 640–750 400–450
(37.3–39.2%)

400–620

United States* 5,790 5,050–5,760 3,730–4,190
(26.3–27.3%)

4,740

Rest of the
World (RoW)*

19,500–20,160 25,740–27,930 19,570–21,050 22,070–22,730

Note: The CNP scenario does not account for action from ICI goals. The CNP and unconditional NDC scenario is based on Kuramochi et al. (2018).
Economy and RoW values are rounded to the nearest 10 and may be thus be minimally unaligned with numbers in the text.

*Ten economies and RoW results do not include results from CCAATW, RE100, and SBTi ICIs. Thus, the sum of ten countries’ and RoW do not equal
global results, as only the global results include calculations for overlaps of CCAATW, RE100, and SBTi, with other ICIs.
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The number of ICIs has been growing annually as the evidence base supporting the case for climate mitiga-
tion increases. Mitigation activities in one sector or by one actor can also have multiplier effects and spread to
others, potentially driving larger and unforeseen transformations. Furthermore, this study only quantifies ‘initiat-
ives’ goals’ – where ICIs meet increased membership or mitigation goals that are feasible – while the delivery of
ICIs’ ‘global net-zero cvision’ goals would lead to larger estimated reductions. While these points reinforce that
the ambition of ICIs is great, they also underline the scale of effort required to enable the successful realization of
ICI goals. Together, our results identify ICIs as a highly relevant and future priority area for both academics and
policymakers.

4.2. Limitations

4.2.1. Changing the course of action elsewhere
One important assumption made in this study is that ICI sectoral action does not alter other actions captured in
the CNP scenario. For ICIs to be integrated in national policy planning and change the course of action else-
where, effective coordination would be required between national governments, ICI secretariats and imple-
menting actors. Hsu, Brandt, et al. (2019a) showed this is not the case between governments and NSAs. This
unlikelihood is further compounded by ICIs being transnational in impact, voluntary in scope, and displaying
poor tracking andmonitoring. Thus, we conclude with our assumption that ICI actions are currently not captured
by government and do not change the course of others’ actions.

4.2.2. Selection and coverage of ICIs
The full universe of ICIs is under-represented in this study as our research uncovered more than 300 ICIs with
links to climate mitigation or adaptation, but only focused on 17. While the omission of some ICIs from this
study is indicative of minimal estimated GHG reductions, other ICIs undertaking actions only indirectly
affecting emissions (e.g. activism, knowledge-sharing) could also have considerable impacts. Another
example is the exclusion of finance sector initiatives, such as the UN-convened Net Zero Asset Owner Alliance
(UNEP, 2019b), which is aimed at shifting portfolios to help economic sectors align with Paris Agreement emis-
sions goals. However, various assumptions used in the calculations could also overestimate ICI mitigation con-
tributions and resulting GHG emissions are not guaranteed (see below).

4.2.3. Data methods and assumptions
For this assessment, many decisions and assumptions were made during ICI quantifications (see SOM 2). In
general, our approach was to be conservative and insert an uncertainty range to ensure our results were
robust. Where ICI goals were vague or not deemed feasible based on the literature, we chose to quantify less
ambitious explicitly stated goals to avoid inflating results (e.g. we quantify ETIP-PV’s 20% share of EU electricity
generation in 2030 goal, rather than 600 GW by 2025). In filling data gaps, we utilize the full range of literature
values to show fair results (e.g. when fossil fuels are displaced or removed in the energy mix, we present a
minimum/maximum range depending on whether gas is removed before coal or vice versa). For the evolution
of trends, we also make conservative assumptions in case of uncertainty (e.g. for RE100 actors without an explicit
target year, we assume they achieve their goals in 2050, beyond the time horizon of our analytical results). While
granular data and assumptions can always be challenged, we conclude that our results capture the order of
magnitude of ICI emissions reduction goals.

4.2.3.1. Calculating overlaps between initiatives. While applying the overlap analysis, we stay conservative
while maintaining a systemic and traceable approach. For ICIs where we assume lower bounds, our method
decreases the estimated emissions impact of our results. While our overlap matrix and decision tree has not
been previously discussed in the literature, we believe it is a robust exploration of a novel approach. This is
justified by an extensive review of academic literature on NSA and good practices (see section 2.3.2). Our meth-
odologies and results should not be immutable and could be further calibrated as more data becomes available.
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4.2.4. Likelihood of full implementation of ICI goals
While this article has demonstrated the emissions reduction potential of our selected ICI goals, there remains
uncertainty as to their implementation. One factor concerns the ambitious nature of the goals and results
from the international and large-scale efforts connecting diverse sets of actors, working in diverse sectors
and targeting transformational change. Support and mobilization of actors at all levels – from the international,
national, local, and private sector communities – are critical to building an enabling policy environment for ICIs
(e.g. Pereira et al., 2017; Reo et al., 2017; Westman & Broto, 2018; Widerberg et al., 2019). Another factor relates to
progress tracking and data availability. The majority of ICIs do not establish strong practices in monitoring,
reporting, and verification (Chan et al., 2018b; Graichen et al., 2017; Pattberg et al., 2012) and for those that
do, ex-post evidence of successful implementation and evaluation of large-scale mitigation-focused ICIs is
scarce and the evidence case for ICI impact is cautious (e.g. Steffen et al., 2019). The New York Declaration
on Forests, which has 2020 goals of halving global deforestation (Goal 1) and increasing forest cover by 150
Mha (Goal 5), has reported in its five-year assessment report that achievement of 2020 goals is ‘likely impossible’;
since 2000, the global rate of gross tree cover loss has nearly doubled instead of decreasing, and only 18% of
Goal 5 has been achieved (NYDF, 2019). For the Science Based Targets initiative, only 43% of member companies
had approved targets by January 2020 (Leone, 2020; SBTi, 2019). While most countries’ actions currently fall
short of their NDC targets (Climate Action Tracker, 2019), a similar statement can be made for ICIs relative to
their own goals.

4.2.5. Uncertainty in temperature outcomes
The implications of results presented are consistent with the latest science on estimated temperature outcomes
at the point of analysis (IPCC, 2018; UNEP, 2018), suggesting full implementation of ICI goals could bring global
emission levels to a range consistent with a 2°C pathway in 2030 (42 GtCO2e/year in 2030). However, while this
range implies a 66% chance of limiting warming to 2°C relative to pre-industrial levels in 2100, it also implies a
90% chance of staying below 2.4–2.6°C. There are also other known sources of uncertainty in projecting long-
term temperature outcomes (e.g. Lowe & Bernie, 2018; Matthews et al., 2017; Tokarska & Gillett, 2018). Thus, this
study primarily emphasizes the order of magnitude of emission reductions while limiting discourse on long-term
temperature outcomes.

4.3. Areas of further research

The discussion in this article offers several suggestions for further research. The development and adoption of an
effective standardized approach for ICIs to report quantitative and qualitative indicators is critical to fill data
gaps, further advancing quantification methodologies across the wider landscape of ICIs and enabling compre-
hensive progress tracking. A significant emphasis on extracting best practices and lessons learned is important
to generate contextual recommendations to policymakers and actors for enabling fulfilment of ICI goals. Meth-
odological exploration to assess the likelihood of full ICI implementation is another priority, as robust assess-
ments could give policymakers the confidence to integrate ICI actors in climate planning processes, and ICI
goals in target-setting.

5. Conclusions

This article presents a comprehensive analysis of the potential GHG emissions reductions that could be achieved
from full implementation of the goals of selected ICIs, where cities, regions, businesses, and other subnational
and non-state actors work together, often in partnership with national governments and other organizations.
We find that the combination of current national polices and 17 initiatives could reduce global GHG emissions
in 2030 by 18–21 GtCO2e/year below a CNP scenario (60–63 GtCO2e/year), resulting in global emissions of 39–44
GtCO2e/year. If all initiatives meet their goals and their efforts do not change the course of action elsewhere,
they could steer global emissions levels to reach an emissions pathway consistent with limiting global
warming to 2°C (in 2100, 66% probability) by 2030.
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Through ICIs, a range of actors – including cities, regions and companies – demonstrate the potential for
national governments to implement more ambitious policies than those in place currently, and more ambitious
pledges than current NDCs. The efforts of ICIs can also serve as examples to help spur greater economy-wide
impacts through the spillover of actions to other sectors and actor groups. While the level of ambition is evidently
high in the global ICI landscape, progress on actual implementation is largely unknown and in a few visible cases,
slower than could be expected. To fully deliver ICI goals, collaboration is needed involving a diversity of insti-
tutions and stakeholders from different countries, levels of governance, sectors, and branches of civil society. It
is therefore crucial that national governments further leverage and enhance cooperation with these initiatives
if they are to correct the course of global emissions and accelerate efforts toward long-term carbon neutrality.
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