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Summary

Navigating the nuances of net-zero targets 
analyses the momentum of targets for net-zero 
emissions across companies, cities and regions 
worldwide. We seek to unravel the net-zero 
targets to better enable the identification of truly 
ambitious actors and enhance support towards 
them. We offer recommendations for increasing 
target transparency with the aim of achieving 
greater accountability and ambition.

The momentum around net-zero target 
setting is accelerating across cities, 
regions and companies in every continent 
(→ Section 2.2)

The number of net-zero pledges from cities 
regions and companies has roughly doubled in less 
than a year since late 2019. As of October 2020, actors 
with net-zero targets (either economy- or company-
wide, or for a specific sector) cover at least 826 cities, 
103 regions, and 1,565 companies across all continents. 
In total, they represent over 880 million residents, 24.9 
million employees, and 10 gigatonnes of greenhouse 
gas emissions. Cities and regions from Europe, Latin 
America and the Caribbean, and East Asia and the 
Pacific lead the way among subnational governments, 
while companies from the services industry contribute 
the greatest number of net-zero pledges. 

Even companies in emissions-intensive and 
hard-to-abate industries, such as fossil fuels, 
materials and transportation services, are setting 
ambitious targets. Some actors plan to reach net zero 
the near future, and others are going beyond their 
direct emission scopes, targeting supply-chain and 
downstream emissions.

There are indications that increasing citizen, 
investor, and consumer concern plays an important 
role in driving this action. Google search interest in 

“net-zero emissions” has grown since late 2018, with 
spikes of activity coinciding with key climate-related 
events. Simultaneously, civil society mobilisation 
for climate action has also grown, with increased 
participation in global climate marches and the youth-
led movement Fridays for Future. Citizen-facing 
service companies are also the most active industry 
in setting net-zero targets, suggesting an appeal to 
consumer demands. 

Imprecise net-zero terminology prevents 
clarity in target setting 
(→ Section 2.1) 

Actors adopt a wide range of terms to represent 
similar concepts, such as “net zero”, “carbon neutral” 
and “climate neutral.” Due to a lack of standardised 
definitions and criteria for use, these terms are often 
used interchangeably, making it difficult to compare 
climate commitments between actors based on the 
terminology alone. By providing examples of how 
these terms are used in practice, along with suggested 
definitions, we present a possible starting point for 
actors who wish to set climate targets transparently.

 
While many new targets are being set, 
implementation has yet to follow

Only a limited number of subnational 
governments and companies have developed action 
plans towards their net-zero targets or incorporated 
them into binding legislation. Some actors are setting 
ambitious timelines for meeting net-zero targets as 
early as this year, but most pledges target 2050. 
Accelerated, ambitious action - paired with specific 
emission reduction targets for direct gross emissions 
and robust interim targets - is key to ensuring long-
term goals for decarbonisation are met.
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Nuances in target implementation 
approaches can determine the real ambition 
and impact of actors’ net-zero pledges 
(→ Section 3.1)

At the highest level, approaches for implementing 
subnational and corporate net-zero targets can 
be broadly categorised according to whether they 
target the direct reduction of emissions, claim 
neutralisation of emissions through offsetting, or 
support carbon dioxide removal. Among measures 
for the direct reduction of emissions, we note a 
particularly broad range of approaches for claiming 
the neutralisation of electricity-related emissions 
and for supporting the reduction of supply chain and 
out of boundary emissions.

Nuances in the specific details of those 
implementation approaches determine whether net-
zero targets really contribute to deep decarbonisation, 
or produce any impact at all. These significant 
nuances in target implementation approaches have 
implications for the additionality of impact, the integrity 
of a claimed outcome, and the extent to which the 
approaches actively support or hinder problem-
solving efforts for the most difficult challenges of deep 
decarbonisation. 

Figure S1 provides an overview of the key 
distinctions of the approaches identified from the 
analysis. 

 

Figure S1
Overview of the key nuances of net-zero target 
implementation approaches NUANCES 

OF NET-ZERO 
TARGETS

Sub stantiated 
multipoint target

Own RE installation Full coverage 
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storage
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projects
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storage
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High quality PPAs Actions  
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 out coverage  
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Existing offset 
projects
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projects

Premium for new 
RE capacity

Cancellation of credits 
to support projects

RECs: Supplier-
generated

Use of credits to 
claim neutrali sa tion 
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Electricity-
related 

emissions

Supply chain 
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boundary 
emissions

Carbon  
dioxide 

removals

Role of 
offsetting

ALTERNATIVE APPROACH
Separate targets to support each of these outcomes individually 

without claiming towards own net-zero targets2
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Measures for real emission reductions offer 
the most direct and unambiguous strategy 
(→ Section 3.2.1)

Of the various overarching strategies for net-
zero target implementation, those that directly 
lead to a reduction of the actor’s emissions provide 
the greatest and least disputable impact. These 
strategies also represent a fair contribution to 
long-term decarbonisation challenges; if a specific 
actor deems direct reductions too complex and 
expensive to pursue as their primary net-zero target 
implementation strategy, who else should take on this 
burden to achieve global decarbonisation? 

Actors with net-zero targets include those that 
aim for the full decarbonisation of their own emissions, 
as well as actors that have no target for the reduction 
of their own emissions at all. Only 33 percent  
of subnational governments’ and 8 percent of 
companies’ net-zero targets include interim targets 
to chart a decarbonisation pathway. 

Interim targets offer clarity and guidance on 
how particular targets should be implemented. 
They provide the transparency necessary to ensure 
accountability. A clear strategy with broad ownership 
among stakeholders and an accountability mechanism 
gives such targets the best chance of translating 
targets to successful and ambitious implementation. 
In most cases there will still be uncertainty regarding 
the specific measures that can be applied in the 
future to reduce the hardest-to-abate emissions; such 
uncertainties and challenges need not be a barrier for 
strategy development but rather can be communicated 
transparently within those strategies. 

Speculative and unsubstantiated single-
point targets without a clear strategy are less likely 
to be implemented, and are less likely to result in the 
identification of solutions for harder-to-abate sectors. 

Emission reduction impacts from renewable 
electricity claims are often ambiguous
(→ Section 3.2.2)

Decarbonisation of electricity cannot be 
addressed by any single actor in isolation: it is a 
systemic issue. Actors can contribute to long-
term solutions by lobbying for supportive policy 
environments for decarbonisation of the energy 
system. 

The optimal course of action an actor should 
adopt to ensure their electricity delivery approach 
yields emission reductions is dependent upon local 
policy infrastructure and market circumstances. 
Usually, companies combine several approaches in 
their renewable energy procurement portfolio.

Approximately 20 percent of companies with 
net-zero targets have on-site renewable electricity 
generation technologies, which may directly lead to 
the expansion of renewable energy capacity and a 
reduction or elimination of electricity demand from 
the grid, although this rarely accounts for a large 
proportion of their electricity demand and is usually 
combined with other approaches. High quality 
Power Purchase Agreements (PPAs) – pursued by 
approximately 45 percent of companies with net-zero 
targets – and capacity expansion premiums can 
also lead to the installation of additional renewable 
electricity capacities under certain circumstances. 
Demonstrating a causal impact from the purchase of 
Renewable Energy Certificates (RECs) – pursued 
by approximately 70 percent of companies with net-
zero targets – is much more difficult. 

While many of these approaches can play an 
important role in supporting the electricity sector’s 
decarbonisation, their use may not always justify 
a net-zero emissions claim. Due to the complex 
causal relationships between renewable electricity 
procurement models and the installation of additional 
renewable energy capacity, the impact of that 
procurement can rarely be quantified with certainty.

Claiming net-zero emissions through 
offsetting has a number of limitations 
and risks under the post-2020 Paris 
Agreement’s global governance framework 
(→ Section 3.3)

Approximately half of the companies and one 
quarter of the subnational governments assessed 
are transparent about their intention to use offsets 
for their net-zero targets. The number of actors that 
explicitly rule out using offsets is limited.

Without a radical transformation of the offsetting 
market and the types of activities it supports, offsetting 
cannot be considered an equivalent alternative to 
an actor’s own emission reductions in 2020. In the 
longer-term, plausible prospects for this approach 
are even more limited. Offsetting may divert attention 
from the need for deep decarbonisation and the Paris 
Agreement’s ambition ratcheting mechanism. Without 
stringent safeguards, offsetting projects can set 
perverse incentives for both developed and developing 
countries in their efforts to increase domestic 
ambition. Despite a great variation in the types and 
quality of offset projects across existing offsetting 
mechanisms, we identify that these fundamental 
limitations are relevant across most existing offsetting 
approaches, as well as for the majority of new projects 
that are currently being developed or proposed for 
post-2020 offsetting mechanisms. 
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A radical transformation of the offsetting 
market towards “high-hanging fruit” projects 
could address some of these barriers. Emission 
reduction projects that are well beyond the potential 
reach of other governmental and non-governmental 
actors can support rather than conflict with host 
country ambition. The relatively higher cost of 
implementing such projects may provide a price 
signal that incentivises deep decarbonisation of the 
actor’s own activities Such projects are not currently 
readily available to support through existing offsetting 
markets, due to the traditional focus of these markets 
on cost-efficiency and the “low-hanging fruit.” 

Some actors support emission reduction 
projects elsewhere without using offset credits to 
claim the neutralisation of their own emissions. This 
contribution claim approach supports ambition in 
the host country while maintaining constructive 
transparency about the actor’s own remaining 
emissions.

Carbon dioxide removals can be  
supported through separate targets
(→ Section 3.4)

Carbon dioxide removal (CDR) technologies 
and practices need more support to reach their 
potential, but uncertainties related to methodologies 
for calculating their climate impact, as well as the 
permanence of carbon dioxide storage mean that 
they should not be considered equivalent to direct 
greenhouse gas emission reductions and are not 
suitable for claiming direct neutralisation.

Recognising that the outcomes of CDR activities 
are generally not directly comparable to the real 
reduction of one’s own emissions, actors could set 
and pursue separate individual targets for each 
strategy: one target for emission reductions, and 
another separate target for carbon dioxide removals. 
Given the ambiguity of net-zero claims, separate 
targets can provide actors pursuing ambitious 
emission reduction targets with the opportunity to 
stand out and better demonstrate the depth of their 
ambition.

Whether or not it is appropriate to combine those 
two targets into a net-zero target expression depends 
upon the specific circumstances; actors should make 

a conscious decision, with full awareness of the 
nuances and the accuracy of communicated claims. 
A net-zero target can be an ultimate indication of 
ambition for some actors, and is popularly perceived 
as such, but the nuances of net-zero targets mean 
that a single target may not be the most transparent 
expression of ambition for all actors. 

Low standards for transparency among 
net-zero targets can create a haven for 
greenwashing
(→ Section 4)

Net-zero targets can reflect mitigation ambition, 
but the innate ambiguity of the term “net-zero” can 
make targets incomparable between actors and even 
enable greenwashing. There is a significant risk that 
untransparent net-zero targets may mislead citizens, 
consumers and investors about the environmental 
impact associated with a product or service, leading 
to decisions and behaviour that cause an increase 
in greenhouse gas emissions. For example, airlines’ 
carbon neutrality claims may give the false impression 
that flying is more environmentally friendly than rail 
travel, and lead to an increase in demand for short 
haul flights.

 
Transparency can enable accountability 
and positive pressure to translate targets 
to ambitious action
(→ Section 4)

Transparency of net-zero target nuances and 
their implementation can unravel their potential 
ambiguity and facilitate constructive dialogue on 
potential challenges. Ambitious actors, critical 
observers, and concerned citizens should recognise 
that constructive transparency can be far more 
ambitious and solutions-oriented than net-zero 
claims that are based on opaque accounting 
approaches. 

Guidance and encouragement for actors to 
set targets should include a greater consideration of 
these nuances, to better enable the identification of 
truly ambitious actors and enhance support towards 
them. 
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1. Specify separate targets 
for emission reductions and 
emission removals 2. Chart a decarbonisation 

pathway with interim targets for 
guidance and accountability

3. Share information on emission 
reduction measures to facilitate 
good practice replication 4. Document stakeholder 

consultation approaches to 
demonstrate ownership of plans

5. Provide details on renewable 
energy supply constructs to 
identify contribution 6. Specify supply chain emissions 

coverage to identify synergies 
with others’ plans

7. Provide details on offsets, the 
perceived theory of change and 
the claim made 8. Provide details on CO2 

removals supported, alongside 
separate target for removals

9. Identify and discuss 
challenges faced for deeper 
decarbonisation 10. Commit to a timeline for the 

revision of ambition to establish 
an ambition ratchet mechanism

Figure S2

Ten basic criteria for net-zero 
target transparency
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Commitments to net zero have doubled during the pandemic, and at Climate Week NYC 2020, we saw a new 
wave of momentum towards net zero: some of the largest companies in the world, including industry leaders in 
hard-to-abate sectors, have made ambitious net-zero targets.

Meeting the goal of net zero carbon emissions by 2050 requires an unprecedented scale of action and 
collaboration across all levels of society. That is why we launched the Race to Zero campaign: to encourage 
non state actors across the world to set ambitious targets that will help move the world towards this goal. It is 
the largest ever alliance committed to achieving net-zero carbon emissions by 2050.

But with this proliferation of commitments must also come clear and demonstrable criteria for what best 
practice looks like. Civil society’s call for climate action has evolved to encompass demonstrable transparency 
and accountability from the businesses, investors and financial institutions, city and regional governments and 
universities now confirming their commitments to our net zero future.

Now, the real work begins: implementing the necessary actions to achieve this unprecedented goal. As actors 
start their race to net zero emissions, we need to champion those who have matched their long-term ambition 
with credible plans and interim targets and encourage others to up their pace.

This report serves as an helpful resource for net-zero target setters on the importance of transparency in 
both target-setting and implementation. Consumers and citizens are scrutinizing the climate ambitions of 
non-state actors now more than ever, and actors committing to net zero must clearly communicate the details 
underpinning their net-zero targets. 

There is no place for greenwashing in the Race To Zero - we welcome this important new report as a 
contribution to the robust standards and practices necessary to ensure that all those who join the race are 
genuinely contributing to the zero carbon future we must build together.

Nigel Topping and Gonzalo Muñoz
High-Level Champions for Climate Action of the COP26 and COP25 Presidencies

Foreword
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A growing number of cities, regions, and 
companies have set or pledged to develop their own 
net-zero greenhouse gas (GHG) emission reduction 
targets. These include some of the world’s largest 
companies, from Microsoft to Mahindra & Mahindra, 
which have garnered headlines for net-zero targets 
(We Mean Business, 2020). Hundreds of cities are also 
working to decarbonise: some, such as Copenhagen 
and Glasgow, plan to be carbon neutral within the next 
decade (GB News, 2019; CNCA, 2020). Many regions, 
including California and New York, have mapped out 
plans to decarbonise their economies and societies at 
a scale on par with some national governments. 

These targets could play a vital role in addressing 
the climate crisis. Avoiding the most dangerous 
impacts of climate change requires cutting GHG 
emissions at unprecedented rates. To limit the global 
temperature increase to 1.5°C, with no or limited 
overshoot, global CO2 emissions must fall by about  
45 percent from 2010 levels by 2030, and reach net 
zero around 2050 (IPCC, 2018).

On the global balance sheet, net-zero 
emissions occur when human-driven GHG 
emissions and removals balance each other out. In 
practice, reaching net zero means decarbonising 
rapidly and at scale by aligning political, social and 
technological systems to shift to renewable forms of 
energy; decarbonise buildings, transportation, and 
other infrastructure; reduce food waste; and make 
industrial processes less carbon-intensive (IPCC, 
2018). Simultaneously, the world must expand its 
capacity to capture any remaining emissions through 
practices such as protecting and planting forests, 
practicing climate-smart agriculture, and directly 
removing emissions through tools like air capture 
and storage technology. 

Strategies for achieving net zero could help to 
meet other sustainable development goals. Reducing 
GHG emissions would decrease air pollution and 
prevent millions of premature deaths (IPCC, 2018). 
Shifting to energy efficiency and renewable energy 

could align with efforts to improve energy security 
and reduce poverty (IPCC, 2018). As the world seeks 
to recover from the COVID-19 pandemic, many actors 
are designing green recoveries that harness these 
synergies (Hepburn et al., 2020). 

However, global emissions prior to COVID-19 
have not been decreasing fast enough; in fact, they 
are actually stalling or increasing in major economic 
sectors (UNEP, 2019). Current national policies fall 
far short of the change needed to avoid the worst 
impacts of global warming, putting the world on 
course for 3°C of global temperature rise by 2100 
(UNEP, 2019). To get back on track, a growing 
number of national governments have ramped up 
their climate ambition. So far, 19 countries, along with 
European Union, have adopted net-zero targets, and 
more than 100 others are contemplating them (Levin 
et al., 2020). China’s announcement in September 
2020 that it aims for carbon neutrality by 2060 may 
be a catalyst to further increase this momentum. City, 
region, and company-level climate action could help 
implement these goals and accelerate the pace of 
decarbonisation. 

At this crucial moment for global climate 
action and post-COVID 19 recovery, this report 
aims to capture the current landscape of cities, 
regions, and companies setting net-zero targets  
(→ Section 2). While the number of net-zero pledges 
continues to grow, their scope and potential impact 
remains unclear (Höhne et al., 2019). Net-zero targets 
can reflect the highest mitigation ambition, but the 
innate ambiguity of the term “net-zero” and the manifold 
approaches for target implementation can make 
targets incomparable between actors and enable 
greenwashing. We seek to navigate the nuances 
of net-zero targets and unravel their ambiguity  
(→ Section 3) to enable the identification of truly 
ambitious actors and enhance support towards them, 
and to offer recommendations for increasing target 
transparency for accountability and ambition  
(→ Section 4).

1
Introduction: Relevance and 
rise of net-zero target setting
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Since the IPCC Special Report on Warming of 
1.5°C identified the need for global decarbonisation 
by 2050, various actors have started to adopt 
emission reduction targets that work towards this 
goal. Often termed “net-zero,” “carbon neutral,” 
or “zero emissions,” these targets differ in their 
emissions scope, timelines, sectors, among 
other characteristics. This section describes the 
terminology used across these diverse pledges  
(→ Section 2.1), and explores the cities, regions, 
and companies making them (→ Section 2.2).

2.1
Terminology of targets 
and claims
Net-zero terminology

With the Paris Agreement, countries agreed 
to a global phase-out of greenhouse gas emissions 
by the second half of the century (Haites, Yamin and 
Höhne, 2013). Since then, a number of subnational 
governments have set their own targets to achieve 
net-zero emissions. These pledges range from “net-
zero emission” to “carbon neutral” to “zero emission” 
targets. Table 1 surveys some of the vocabulary that 
most frequently describes these commitments.

Typically, subnational and corporate actors’ net-
zero targets suggest a state in which an actor achieves 
a balance of carbon dioxide emissions and removals 
– using either natural sinks, such as reforesting 
land or adopting agricultural best practices, or a 
technological solution, such as carbon capture and 
storage. “Climate neutrality,” “carbon neutrality,” 
and “zero-emissions” are other target terminologies 
related to net zero. Technically speaking, carbon 
neutrality implies net-zero emissions of only carbon 

dioxide, while climate neutrality suggests a broader 
focus on net-zero emissions of all greenhouse gases. 
Despite their different implications, in practice these 
terms are often used interchangeably. As with the 
phrase “net-zero emissions,” there is no definitive 
agreement on how these targets are put into practice. 
The content of two net-zero commitments can be 
dramatically different, aiming for different timelines, 
covering different kinds of GHG emissions, and 
relying on offsets to varying extents.

Across this universe of net-zero, climate- or 
carbon-neutral, and zero-emissions commitments, 
timelines range widely. Some companies claim that 
they are already achieving carbon neutrality (typically 
through heavy reliance on offsets), while others aim to 
decarbonise by 2050. Some targets focus exclusively 
on carbon dioxide (CO2), while others include other 
greenhouse gases, such as methane or nitrous oxide. 
Different actors include different emission source 
scopes (i.e., direct Scope 1 emissions or indirect 
Scope 2 or 3 emissions – see Table 1) or greenhouse 
gas coverage. 

While theoretically a target that covers all 
scopes and greenhouse gases would be most 
comprehensive, in practice suggestions for how to 
prioritise mitigation efforts vary: some recommend 
focusing on the activities with the largest impact 
on emissions, while others suggest focusing on the 
emissions sources an actor has the most control over 
(University of Oxford, 2020). 

Some data platforms and initiatives have 
developed net-zero guidelines and standards for 
their members. The Carbon Neutral Cities Alliance, 
for example, asks its members to achieve net-zero 
emissions by reducing total greenhouse gas emissions 
by at least 80 percent by 2050 (CNCA, 2017). 
Meanwhile, the C40 Cities Climate Leadership Group’s 
Carbon Neutrality Guidance report explains precisely 
which scopes must be targeted to achieve net-zero 
emissions (2019). Specifically, it proposes that a net-
zero city is one that has demonstrated the following:

2
Landscape of net-zero targets
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“Net-zero GHG emissions from fuel use in 
buildings, transport, and industry (scope 1); Net-zero 
GHG emissions from use of grid-supplied energy 
(scope 2), Net-zero GHG emissions from treatment of 
waste generated within city boundary (scope 1 + scope 
3), [and] Where a city accounts for additional sectoral 
emissions in their GHG accounting boundary, net-zero 
GHG emissions from all additional sectors in the GHG 
accounting boundary.” 

While most subnational jurisdictions similarly 
focus on sector-based or territorial emissions – that 
is, the emissions produced by an actor – some actors 
suggest that net-zero goals should also address the 
consumption emissions embedded in purchases of 
goods and services (University of Oxford., 2020). 
For both companies and subnational governments, 
however, data limitations can create challenges 
for adopting recommendations to include scope 3 
emissions in targets (see Box 3 on consumption-
based accounting). 

Taking a different tack, some suggest that 
“carbon neutrality” or “net-zero” applies only to global 
emissions (Carbone4, 2020). In other words, while 
individual actors can contribute towards a global 
carbon neutral trajectory, they should not claim this 
term for their own emissions. This perspective argues 

that in our current inter-connected society, which is 
far from emissions-free, no entity can truly be carbon 
neutral, and it is not constructive to make this claim.

High ambition terminology
In addition to phrases that explicitly delineate 

net-zero emissions goals, there are also phrases 
that suggest targets of high – but not necessarily 
net-zero – ambition. “Deep decarbonisation” falls 
under this category. While it can describe action in 
any sector or the entire economy, this term is used 
most often to describe “hard to abate” sectors – 
which include heavy industry, such as steel and 
cement production, and heavy-duty transport, 
such as shipping and aviation (Energy Transitions 
Committee, 2018). Importantly, the phrase suggests 
a focus on reducing emissions as much as possible 
– contrasting to alternative approaches that rely 
heavily on offsets (Carrillo Pineda, Chang and Faria, 
2020), “Zero-emissions” and “emissions-free” are 
also often used in the context of corporate climate 
action. These phrases refer to the lack of production 
of greenhouse gases in the first place and are most 
commonly employed by companies to tout their 
product or production process. 

Subnational actors Corporate actors

Scope 1 GHG emissions from sources within the 
jurisdictional boundary. These may include 
emissions from agriculture, forestry and other 
land use; industrial processes; in-boundary 
transportation; stationary fuel combustion;  
and in-boundary waste and wastewater.

GHG emissions that directly arise from the 
actor’s operations. These include emissions 
from company vehicles and facilities.

Scope 2 GHG emissions occurring from the use of grid-
supplied electricity, heat, steam and/or cooling 
within the actor’s jurisdictional boundaries.

GHG emissions related to the procurement of 
electricity, heating and cooling.

Scope 3 All GHG emissions that occur outside the 
actor’s jurisdictional boundary and that are a 
consequence of activities within the boundary. 
These may include emissions from out-of-
boundary transportation; out-of-boundary  
waste and wastewater; and GHG emissions  
from imported goods.

All upstream and downstream emissions. 
These may include transport and distribution, 
use of sold products, end-of-life treatment of 
sold products, business travel, and investment 
portfolio emissions.

Table 1
Overview of emissions per scope for subnational and corporate actors  
(Fong et al., 2014) 
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Another term implicitly tied to net-zero targets is 
“1.5°C pathways” or “1.5°C mitigation pathways.” 
In its Special Report on Warming of 1.5°C, the IPCC 
(IPCC, 2018) suggested that warming of less than 
1.5°C is defined by achieving net-zero carbon dioxide 
emissions between 2050-2065 and achieving net-
zero emissions of all greenhouse gases by 2070-
2085. Accordingly, many actors with net-zero goals 
around this timeframe state that their targets are 
aligned with the 1.5°C goal or less. The Science-
Based Targets Initiative, which is a partnership among 
several organisations to showcase company efforts 
to set targets in line with the temperature limits of the 
Paris Agreement, uses this description as a reference 
point. Although not all its members have explicitly set 
net-zero targets, the organisation requires that all 
must set targets which put them on track to achieve 
net-zero emissions by 2050. Over 300 companies 
have also signed onto the Business Ambition for 
1.5°C initiative, pledging to set either “science-based 
emissions reduction target across all relevant scopes, 
in line with 1.5°C emissions scenarios,” or a “long-term 
target to reach net-zero value chain emissions by no 

later than 2050, alongside science-based targets 
across all relevant scopes and in line with the criteria 
and recommendations of the Science Based Targets 
initiative (Science Based Targets Initiative, 2020;  
UN Global Compact, 2020). 

Some actors have also pledged to go beyond net-
zero, setting “carbon negative” or “climate positive” 
targets that entail the actor removing more greenhouse 
gas emissions than they emit (see Box 1). Inter IKEA 
Group, H&M, MAX Burgers and the Finnish city of Turku 
are among the first actors that have developed and 
launched targets to become “climate positive” (H&M 
Group, 2019; Inter IKEA Group, 2019; MAX Burgers, 
2020) Microsoft made headlines when it announced 
its goal to be carbon negative by 2030, and to “remove 
from the environment all the carbon the company has 
emitted either directly or by electrical consumption 
since it was founded in 1975” by 2050 (Microsoft, 
2020a) The Danish manufacturing company Velux 
has a similar target for “lifetime carbon neutrality,” 
under which it aims to remove as much CO2 from the 
atmosphere as it has emitted since being founded in 
1941, covering scope 1 and 2 emissions (Velux, 2020).

Box 1 

Interpretation of climate positive and carbon 
negative targets 
Climate positive or carbon negative targets imply that a subnational government’s or company’s carbon 
removals exceed its remaining emissions. If this is truly the case, this would be aligned with the IPCC’s 
finding that global GHG emissions must be net negative by the second half of this century (IPCC, 2018).

Microsoft committed to become carbon negative by 2030. From that year onwards, the company will 
remove more carbon from the atmosphere than it emits across its own operations and supply chain 
(Microsoft, 2020a). Inter IKEA Group and H&M use a different term for a similar goal: the companies 
aim to be climate positive by 2030 and 2040, respectively (H&M Group, 2019; Inter IKEA Group, 2019). 
In addition to deep emission reductions, Inter IKEA Group plans to sequester carbon in land, plants and 
products (Inter IKEA Group, 2019). H&M will use natural carbon sinks and is investing different types of 
technological CDR options (H&M Group, 2019). The fast food chain MAX Burgers, which serves beef 
burgers, promises its customers that its burgers are climate positive. For each tonne of CO2e emitted, 
MAX Burgers removes 1.1tCO2e through forestry projects (MAX Burgers, 2020).

While it is a good sign that companies try to minimise their impact on the climate as much as possible, 
it is important to consider how consumers may interpret these claims and if that that interpretation 
is in line with the objective: there is the risk that climate positive or carbon negative claims may be 
interpreted by consumers that the more one consumes, the better for the climate. 
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Standards and guidelines
Numerous efforts are emerging to inform actors 

on different net-zero target definitions and strategies. 
Guidelines such as the Foundations for Science-
Based Net-Zero Target Setting in the Corporate 
Sector (Carrillo Pineda, Chang and Faria, 2020), 
Carbon Neutral Cities Alliance’s Framework for Long-
Term Deep Carbon Reduction Planning (CNCA, 
2017), the C40 Cities Climate Leadership Group’s 
Carbon Neutrality Guidance (2019), the Science-
Based Target initiative (SBTi, 2020), Carbone 4’s Net 
Zero Initiative (Carbone4, 2020), Rocky Mountain 
Institute’s Carbon-Free City (Bronski et al., 2017) and 
Carbon-Free Regions Handbooks (Corvidae et al., 
2018) outline suggested approaches to setting and 
meeting these targets. 

A recent working group convened by the 
University of Oxford also mapped and identified key 
points of coherence and difference in the approaches 
to defining and setting net-zero targets exhibited by 
these guidelines across many of these and other 
guidelines and approaches (University of Oxford, 
2020). This work helped develop baseline minimum 
criteria for participants in the Race to Zero Initiative, a 
network collaborating with other initiatives to mobilise 
subnational and non-state net-zero commitments with 
the ultimate goal of “reach[ing] (net)-zero in the 2040s 
or sooner, or by mid-century at the latest, in line with 
global efforts to limit warming to 1.5C” (UNFCCC, 2020). 
Similar and ongoing efforts to identify key criteria for 
robust targets and enable actors to implement these 
approaches can help create a more consistent and 
transparent set of net-zero target approaches. 

In this regard, MAX Burgers’ claim is particularly problematic. Livestock is responsible for approximately 
15 percent of global GHG emissions, with beef accounting for 40 percent of the sector’s emissions 
(Gerber, P.J., Steinfeld, H., Henderson, B., Mottet, A., Opio, C., Dijkman, J., Falcucci, A. & Tempio, 2013). 
The IPCC identified reducing meat and dairy consumption as one of the measures to limit global 
warming (IPCC, 2019) but the climate positive claim may lead to an increased meat consumption.

Part of the reason that companies, regions and cities may start to introduce new terminologies for their 
targets may be that they have identified limitations with existing approaches. Companies might want to 
set themselves apart from other approaches and embark on a more ambitious trajectory. A responsible 
course of action may be for companies to survey their target audiences to assess how their claims are 
being interpreted, and whether this interpretation is in line with their objectives. 

Box 2 

Making net-zero commitments transparent 
The transparency around net-zero commitments varies widely. In part, this may reflect the fact that many 
of these targets have only recently been announced. Some actors, however, have already developed 
innovative, transparent ways of communicating the possible pathways to net-zero milestones, and 
their progress thus made so far. London’s 1.5°C Compatible Plan was informed by the Zero Carbon 
Pathways Tool (Greater London Authority, 2018; Mayor of London, 2020). This tool, which is publicly 
available online, shows what energy, transport and other emissions would look like at the borough level, 
under different scenarios for reaching net-zero by 2050. Boulder, Colorado, and Flagstaff, Arizona have 
developed detailed online dashboards tracking progress towards their net-zero goals, across their cities’ 
electricity, transportation, waste and sectors (City of Boulder, n.d.; City of Flagstaff, 2019). Scotland has 
developed annual targets to help ensure it reaches its long-term goal of cutting emissions 90 percent 
by 2050, and passed legislation requiring a strategic delivery plan for meeting its climate targets to be 
published at least every 5 years (Scottish Government, n.d.). This kind of detailed reporting grounds 
these ambitious, long-term targets in current actions, prevents greenwashing, and enables policymakers, 
citizens, researchers, and other stakeholders to make adjustments to ensure these goals are met. 
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Term Definition Example

Net-zero emissions The achievement of a state in 
which an entity removes from the 
atmosphere as much greenhouse 
gas emissions as it causes (IPCC, 
2018) 

In June 2019, the UK signed into law a target of reaching net-
zero greenhouse emissions by 2050 (Skidmore, 2019). The net 
zero proposal report from the Committee on Climate Change 
outlines what this means: a deep reduction in emissions, with 
carbon dioxide removals equal to any remaining emissions 
sources, such that net emissions reduce 100 percent by 2050. 
The UK aims to meet this target through UK domestic efforts, 
without international carbon credits (Committee on Climate 
Change, 2019).

Climate neutrality State in which an entity's 
actions have no net effect on 
the surrounding climate; used 
especially with reference to the 
global climate system (IPCC, 2018). 
While carbon neutrality applies 
to carbon dioxide emissions, 
climate neutrality applies to all 
anthropogenic greenhouse 
gas emissions (Levin, Song and 
Morgan, 2015). 

Climate neutrality is often described as a combination of 
direct emissions reductions, with emissions offsets for 
the remainder. For example, the UNFCCC’s 2015 Climate 
Neutral Now initiative stated that climate neutrality should be 
achieved by first reducing an actor’s own emissions as much as 
possible, and then compensating for the remainder using UN 
certified emission reductions (CERs), a type of carbon credit 
(UNFCCC, 2015).

Net-zero CO2 
emissions

The achievement of a state in 
which any remaining carbon 
dioxide emissions an entity 
produces are cancelled out by 
offsets (IPCC, 2018) 

The Race To Zero campaign rallies businesses, cities, regions, 
and investors to adopt 2050 net-zero emissions, including 
Scope 3, and limiting offsets to neutralise “residual” emissions 
that cannot be directly abated (UNFCCC, 2020b).

Carbon neutrality State in which an entity's actions 
result in net-zero carbon dioxide 
emissions (IPCC, 2018)

Carbon neutrality is often described as a combination of direct 
emissions reductions, with emissions offsets for the remainder. 
In late 2019, Siemens Gamesa achieved carbon neutrality 
through “a combination of actions such as energy reduction 
and efficiency measures, relying on electricity from renewable 
energy-based sources, a green mobility plan to reduce fleet 
emissions, and offsetting non-avoidable emissions through 
compensation projects” (Siemens Gamesa, 2020).

Zero-carbon Similar to “carbon-free”, zero-
emissions implies that an actor 
emits no carbon dioxide emissions. 

The Climate Emergency, Urban Opportunity report “shows that 
a carefully managed transition to zero-carbon, climate-resilient 
cities could help secure national economic prosperity and 
improve quality of life while tackling the climate crisis. Science 
tells us that to keep global temperatures from rising by more 
than 1.5°C, cities have to achieve that net-zero emissions by 
mid-century" (Colenbrander et al., 2019).

Carbon-free Technically implies the absence 
of carbon dioxide emissions, 
but often used as a synonym for 
carbon neutrality (Colenbrander 
et al., 2019)

The Rocky Mountain Institute’s Carbon-Free City Handbook 
provides 22 recommendations for goals in sectors spanning 
renewable energy supply, net-zero energy buildings, electric 
vehicles, or waste streams (Bronski et al., 2017).

Table 2
Lexicon of common net-zero terms and vocabulary

12

2 / Landscape of net-zero targets



Term Definition Example

Net-negative 
emissions

A state in which an entity 
removes more emissions 
from the atmosphere than it 
contributes; can refer to carbon 
dioxide emissions specifically, or 
greenhouse gas emissions more 
broadly (IPCC, 2018)

McLaren et al. (2019) describe how the agriculture industry 
has the potential to contribute to net-negative emissions if 
land currently used for livestock were converted to biomass 
production and BECCS.

Carbon negative Synonym for net-negative 
emissions, but typically refers only 
to carbon dioxide emissions

By 2030, Microsoft aims to remove more carbon than it emits 
and by 2050 remove all carbon it has directly or indirectly (I.e., 
Scope 2 emissions) since its 1975 founding. They plan to do 
this through “a portfolio of negative emission technologies 
potentially including afforestation and reforestation, soil carbon 
sequestration, bioenergy with carbon capture and storage 
(BECCs), and direct air capture (DAC)” (Microsoft, 2020a). 

Climate positive Similar to net-negative emissions, 
climate positive suggests that an 
entity removes more greenhouse 
gas emissions than it contributes. 

Inter IKEA Group intends to become climate positive by 2030, 
through “drastically reducing” absolute greenhouse gas 
emissions throughout the value chain, and removing carbon 
from the atmosphere through storing it in land, plants and their 
products (Inter IKEA Group, 2019). 

Deep 
decarbonisation

A development strategy that 
aims to reduce carbon dioxide 
emissions involved in a particular 
activity (Carrillo Pineda, Chang and 
Faria, 2020).

The Deep Decarbonisation Pathways Project is a collaborative 
global research initiative focused on the country-level that 
seeks to understand transitions towards o a low-carbon 
economy consistent with the Paris Agreement. (SDSN, IDDRI, 
2015).

Emissions-free Producing no emissions; can refer 
either to carbon dioxide emissions 
specifically, or greenhouse gas 
emissions more broadly

According to the Race to 100 percent Clean, “millions of 
households and businesses [are] served by utilities that have 
voluntarily committed to providing 100 percent emissions-free 
energy or those living in communities with other ambitious 
climate targets” (Ptacek and Levin, 2020).

Zero-emissions Synonym for emissions-free Walmart aims to reach zero emissions across global operations 
by 2040, through a combination of using renewable energy, 
electrifying transportation, and taking charge of land restoration 
and regeneration for carbon dioxide removal (Walmart, 2020).

1.5°C pathway Courses of action that aim to limit 
warming to 1.5°C, implying the 
achievement of net-zero carbon 
dioxide emissions by 2050 (IPCC, 
2018) 

Over 270 companies (UN Global Compact, 2020) have signed 
onto the Business Ambition for 1.5°C initiative, pledging to set 
either “science-based emissions reduction target across all 
relevant scopes, in line with 1.5°C emissions scenarios,” or 
a “long-term target to reach net-zero value chain emissions 
by no later than 2050, alongside science-based targets 
across all relevant scopes and in line with the criteria and 
recommendations of the Science Based Targets initiative” 
(Science Based Targets Initiative, 2020). 
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2.2
Overview of sub-
national and corporate 
net-zero targets

This analysis draws from nine reporting 
platforms (see Appendix) to present the most 
comprehensive assessment of the landscape of 
subnational and corporate net-zero targets to 
date. It finds that from 2019 to 2020, momentum 
towards net-zero targets has grown significantly, 
with the number of commitments roughly 
doubling. 

Momentum towards net-zero targets is growing, 
even in the midst of the global COVID-19 crisis. 
Specifically, we see that many actors are either making 
net-zero pledges on their own or joining networks 
of like-minded actors. For instance, the Business 
Ambition Coalition for 1.5°C now includes over  

300 companies with US$ 3.6 trillion in market 
capitalisation, up from just 28 members in July 2019 
(UNGC, SBTi & WMBC, 2019; SBTi, 2020). In Japan, 
the number of net-zero announcements by local 
governments has steadily been increasing throughout 
2020; the population coverage increased from less 
than 50 million in January 2020 to over 70 million,  
or 56 percent of the country’s total population, as of 
August 2020. One 2019 analysis of roughly 6,000 cities  
and regions making GHG emission reduction 
commitments found that 65 had made carbon 
neutrality commitments (NewClimate Institute et al., 
2019). A different deep dive into net-zero commitments 
in that same year identified up 11 regions, more than 
100 cities, and roughly 500 businesses making 
economy-wide net-zero commitments (Höhne et al., 
2019). While the underlying data sources for these 
analyses vary, the overall trend is clear: a growing 
number of actors are signalling intent to pursue a net-
zero trajectory. This momentum represents a crucial 
first step towards mobilising much-needed speed 
and scale, though the ambition and implementation of 
current efforts varies widely.

Data source: Google Trends

Figure 1
Internet searches for net-zero emissions
Peaks in the interest in “net-zero emissions” from Sept 2015 to August 2020 
align with key climate-related events to galvanise climate ambition
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In total, we find that 826 cities, 103 regions, and 
1,565 companies have made net-zero commitments 
or signed onto initiatives aiming for net-zero targets 
through nine of the world’s largest climate action 
reporting platforms.1 These cities and regions 
represent a total of over 880.5 million people, 
equivalent to 11 percent of the global population. 
These companies have a combined revenue of 
over US$ 12.5 trillion, equivalent to more than half of  
U.S. GDP (World Bank, 2020b). 

Figure 1 shows Google Trends data for “net-
zero emissions” searches, and suggests that interest 
in net-zero has grown significantly since the 2018 
release of the IPCC Special Report on 1.5°C. In 
some cases, interest seems to be catalysed by big 
announcements, such as the Race to Zero launch or 
the United Kingdom’s announcement of the first net-
zero emissions law from a major economy. 

2.2.1
Cities and regions 

Governments from 826 cities and 103 regions 
across every continent have made net-zero 
commitments, encompassing a total population of 
880 million people - about 11 percent of the global 
population. North America, East Asia and the Pacific, 
and Europe are leading in the number of subnational 
governments making net-zero commitments and the 
population covered by these actors. 

Figure 2 captures participation trends across 
different geographic regions, drawing from nine data 
sources, and reflecting a wide range of different types 
of net-zero efforts – from economy-wide targets to 
more sector-specific goals, and from targets codified 
in legislature and climate action plans to voluntary 
announcements or pledges made through global 
initiatives (see the Appendix for more details about 
the data sources and selection criteria for net-zero 
commitments).

Figure 2
Map of cities and regions pursuing net-zero emissions

Note: NA refers to countries where we did not 
record actors pledging net-zero emissions targets 

Data source: Data-Driven EnviroLab (2020)

  < 1 %
  1 – 5 %
  5 – 15 %

Percentage of national 
population   NA
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  Region

  15 – 35 %
  35 – 50 %
  > 50 %

1 We include any actors that aim to reduce their emissions by at least 80 percent, as well as those that explicitly state that they have made or intend to 
make a net-zero commitment. See the Appendix for more details about the data sources and methodology. 15
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The regions with the greatest participation 
– in terms of both the number of city and regional 
governments pursuing net-zero emissions, and the 
population they represent – include North America, 
East Asia and the Pacific, and Europe. Europe has 
the highest number of cities and regions pursuing 
climate action – including many smaller municipalities 
aiming for net-zero emissions – while the subnational 
governments working towards net-zero emissions in 
the East Asia and Pacific region represent the largest 
combined population. 

The population represented by subnational 
governments pursuing net-zero emissions in all three 
regions, however, is substantial. Cities and regions 
in North America aiming for net zero represent over  
218 million people, more than 60 percent of this 
region’s total population (World Bank, 2020a). These 
include nearly half of all U.S. states2 – 24 in total, 
including Louisiana, California, and New York – aiming 
to achieve net-zero emissions across their entire 
economy or within key sectors, such as renewable 
energy. Subnational governments in the East Asia 
and Pacific region pledging net-zero commitments 
represent over 223 million people, over 10 percent 
of this global region’s total population (World Bank, 

2020a). These include eight of Australia’s states, 
such as New South Wales (8 million) and Victoria 
(6.3 million), and 135 cities and 22 regions in Japan 
(combined population of 97 million), most of which are 
members of the 2050 Zero Carbon Cities in Japan 
initiative. European cities and regions cover more than 
162 million people, over 36 percent of the EU’s total 
population (World Bank, 2020a).

Although Sub-Saharan Africa has relatively few 
cities and no regions with net-zero commitments, 
those that have made pledges are often large mega-
cities like Lagos, whose actions help steer national 
economies and emissions trajectories. Combined, 
these cities represent more than 99 million people, 
roughly 9 percent of this region’s total population 
(World Bank, 2020a). In other words, despite a smaller 
number of actors, subnational governments in this 
region could generate a large mitigation impact. 

Participation in the pursuit of net-zero emissions 
– in terms of both participating actors and the 
populations they represent – is lowest in South Asia, 
the Middle East, and Eastern and Central Europe. 
When interpreting these numbers, it’s important to 
note that many researchers have noted gaps in the 
data tracking voluntary climate action, particularly in 

2 Includes Puerto Rico and Washington, D.C.
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Population of cities and regions with net-zero targets, by geographic region Data source: Data-Driven EnviroLab (2020)
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developing and emerging economies (Hsu et al., 2019). 
In other words, low rates of participation in some 
geographic areas may indicate a gap in climate action 
reporting rather than a gap in climate action. 

In some countries – notably, Australia, Sweden, 
South Africa, Canada, Japan, and Spain – cities and 
regions aiming for net-zero have reached a critical 
mass, representing more than 70 percent of their 
respective national populations. In Australia, where the 
national government has yet to set a net-zero target, 
city and regional actors, including eight of Australia’s 
largest states, are pursuing this goal. These subnational 
governments represent over 95 percent of the country’s 
total population, laying the groundwork for a national 
decarbonisation strategy. Conversely, national net-
zero targets in Sweden, Japan, and Canada may have 
helped catalyse the creation of city and regional net-
zero targets. Japan’s high level of coverage (more than 
75 percent of the national population) may additionally 
stem from national legislation requiring prefectures 
and municipalities to develop measures to curb GHG 
emissions (Japan Ministry of the Environment, 2020; 
Levin et al., 2020). 

While baseline emissions data is often missing 
from actors’ self-reported data, available information 
suggests that cities and regions with net-zero targets 
cover more than 6.5 gigatonnes in annual emissions 
- an amount greater than the total emissions from the 
U.S. in 2018 (World Resources Institute, 2020). 

Additional data on the baseline emissions covered 
by net-zero targets is essential for understanding the 
long-term impact of these commitments. For instance, 
many of the countries where subnational actors 
with net-zero commitments represent more than  
50 percent of the national population have per capita 
GHG emissions above 10 tons of CO2 emissions per 
capita (World Bank, 2020c). For these net-zero goals 
to be effective, they will need to cover a large share of 
their actors’ total GHG emissions and drive very steep 
reductions. However, assuming these conditions 
are met, and targets are fully implemented, the large 
emissions footprints of these actors pursuing net-zero 
emissions targets suggests that their mobilisation 
could have a significant impact on global and national 
emissions. 

Box 3 

Consumption-based emissions 
Some subnational actors, such as Seattle, Vancouver, London, Portland, and San Francisco (CNCA, 
2017) account for consumption-based emissions – that is, the GHG emissions from city residents’ 
consumption of goods and services like food, clothing, or electronics – alongside the sector-
based emissions inventories that track emissions produced within the city, from energy use in 
vehicles, homes, and companies, and from waste (C40 Cities for Climate Leadership et al., 2018). A 
consumption-based emissions inventory can offer a more complete estimate of an actor’s emissions. 
Portland, for instance, found that the city’s consumption-based emissions were more than double the 
emissions generated locally (City of Portland and Multnomah County, 2015). Likewise, one study found 
that 80 percent of 79 cities had larger consumption-based GHG emissions than sector-based GHG 
emissions, though for the other 16 cities – based mostly in South and West Asia, Southeast Asia and 
Africa – the reverse was true (C40 Cities for Climate Leadership et al., 2018). 

On a global scale, it’s clear that addressing consumption-based emissions will be a crucial part of 
reaching net-zero emissions. An analysis of 94 cities participating in the C40 Cities Climate Leadership 
Network found that their consumption-based emissions accounted for an estimated 4.5 GtCO2e in 
2017, compared to 2.9 GtCO2e in total production-based emissions, and a global total of 45 GtCO2e 
(C40 Cities Climate Leadership Group, University of Leeds and Arup, 2019). In order to stay on track 
for a 1.5°C trajectory, the average per capita urban consumption in these cities needs to fall by half 
by 2030, and 80 percent by 2050, with high-income cities in Europe, North America, and East Asia 
making the fastest and steepest cuts (C40 Cities for Climate Leadership et al., 2019).

Our analysis did not uncover any consumption-based net-zero targets, but did reveal that cities have 
begun to use consumption-based GHG emissions inventories to inform their climate action strategies. 
Seattle used the results of its consumption-based inventory to generate a list of actions that residents 
can take to reduce their contribution to the city’s emissions (Foster et al., 2013). Portland discovered 
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that the city’s consumption-based emissions were more than double the emissions generated 
locally, and that income-levels drive consumption emissions within the city. Lifecycle emissions from 
households with annual incomes less than US$ 15,000 were 80 percent lower than households with 
annual incomes above US$ 150,000 (City of Portland and Multnomah County, 2015). These kinds of 
detailed analyses can help cities target different kinds of consumers in different ways. In Portland’s 
case, this entailed encouraging higher-income residents to shift to more sustainable forms of 
consumption while providing financial and technical assistance to lower-income families to improve 
their quality of life in sustainable ways (City of Portland and Multnomah County, 2015).

The staff time, costs, and challenges involved in acquiring data may explain why more cities have not 
experimented with consumption-based accounting (CNCA, 2017). Additionally, cities may have more 
direct control over the sources of sector-based emissions. However, strategies to increase resource 
productivity, focus on the most carbon-intensive forms of consumption, and shift public preferences 
towards lower-emissions goods and services can significantly reduce emissions – and generate a wide 
range of co-benefits (C40 Cities for Climate Leadership et al., 2018). For instance, buying fewer new 
clothes and textiles could save the residents of 94 C40 cities US$ 93 billion in a single year (C40 Cities 
for Climate Leadership et al., 2019).

Box 4 

China’s subnational actors in support of the 
country’s 2060 carbon neutrality target 
President Xi Jinping made international headlines when he announced China’s plan for carbon 
neutrality by 2060 at the UN General Assembly in late September. Currently responsible for nearly  
30 percent of global greenhouse gas emissions, the long-term impact of China’s carbon neutrality 
target would be significant - shaving 0.2 - 0.3°C of predicted global temperature increase in 2100 
(Climate Action Tracker, 2020). While the details of exactly how China will achieve this target are 
unclear, given more than half of its current energy mix is still reliant on fossil fuels and predominantly 
coal (Myllyvirta, 2020), a range of subnational initiatives are already aiming for similar goals to move  
the country closer towards its carbon neutrality goal. 

In January 2020, the “Zero-Carbon China” initiative was launched by the Energy Investment Professional 
Committee (EIPC), a peer organisation for energy investment leaders under the Investment Association 
of China (AIC). The initiative aims for more than 1,000 zero-carbon communities, more than 30 zero-
carbon technology demonstration parks, and over 100 zero-carbon industrial parks. During a meeting 
of Beijing’s high-level policy makers in March 2020, the term “new infrastructure” became a fixture in 
discussions on economic responses to COVID-19, referring to infrastructure underpinned by the latest 
information technology, such as 5G towers, electric vehicle charging stations, and a high-voltage power 
grid that could accommodate more renewable energy sources (Zhou, 2020). 

Urban areas are key levers for decarbonisation in China, the world’s largest emitter of greenhouse 
gases. Because urban residents emit on average roughly 1.4 times more energy-related CO2 than 
rural counterparts, the national government has targeted cities for piloting climate change solutions, 
including the Low-Carbon Pilot Provinces and Cities program, which launched in 2010 and now 
includes 81 cities and 6 provinces (Yang, Wang and Zhou, 2018). 
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2.2.2
Companies

1,565 companies, representing over US$ 
12.5 trillion in revenue and 24.9 million employees, 
have set net-zero targets. The industries with 
the highest number of participating companies 
are services (290 companies), manufacturing  
(120 companies), and retail (67 companies) 
sectors, out of the companies with available data. 
In terms of revenue, the service industry leads the 
way (>US$ 4.2 trillion), followed by manufacturing 
(>US$ 2.8 trillion).

As of September 2020, four platforms were 
identified as data sources for companies’ net-zero 
goals (see the Appendix for more details about the 
data sources and net-zero selection criteria). These 
commitments range from plans that encompass 
most of a company’s scope 1, 2, and 3 emissions 
to goals that are very narrow in scope- sometimes 
covering only specific facilities or products. As with 

cities and regions, some companies outline specific 
targets backed up by pledges to track and report 
their progress while others make more general 
commitments or sign onto initiatives pledging to 
further develop their targets and action plans. 

In terms of revenue, participation is greatest 
among companies in the services industry, with over 
US$ 4.22 trillion in total revenue from 290 companies 
(see Figure 4). This sector ranges from information 
technology services companies such as AT&T and 
Google, to financial services companies such as 
AXA. The second-largest sector industry in terms of 
revenue is manufacturing, with over US$ 2.8 trillion in 
revenue from 120 companies aiming for net zero. Of the  
24.9 million people working for companies pursuing 
net zero, companies in the services industry employs 
the largest share, with over 7.5 million total employees. 
Manufacturing companies, which includes the like of 
Apple and AMD follow close behind, employing over 
5.4 million people. 

Take Fuzhou, the capital of Fujian province, for example. As part of the Race to Zero, the city of  
7.6 million people is aiming for net-zero emissions by 2050. As a near-zero carbon zone, Fuzhou is 
piloting strategies to enable a high utilisation of renewable energy in buildings in pursuit of their net-
zero goal. In the city’s buildings, 1.66 million m2 of floor area features solar thermal hot water, and  
2.08 million m2 of floor area features ground-source heat pumps (Sherlock et al., 2018). Some enabling 
policies and technical standards for renewable energy have already been passed at the provincial 
and city level — for example, commercial and public buildings under 12 floors are required to have 
centralised renewable powered water heating (Sherlock, et al., 2018). In partnership with C40 Cities, 
Fuzhou is looking towards cities and regions in other countries, for example Boston, to study how they 
use policy to support air source heat pumps, which are currently not formally recognised as renewable 
energy resources on the national level in China. In many cases, air source heat pumps are cost-effective, 
energy efficient options for electrifying building heating and cooling. 

Provinces and cities still face implementation issues that could impede the achievement of subnational 
climate targets as well as the national 2060 carbon neutrality goal. Despite the Energy Transitions 
Committee finding that it is “technically and economically possible” for China to reach net-zero by 
2050, China is currently still heavily reliant on coal — 60 percent of electricity generation in China 
was from coal in 2019, and some of China’s biggest industries, steel, iron and cement production, 
are hard-to-abate sectors that are heavily coal-reliant and without carbon-free alternatives that have 
been deployed at scale (Pike, 2020). While local Chinese governments must eliminate coal for China 
to reach its 2060 carbon neutrality target, coal projects are still being approved at the fastest rate 
since 2015 in an attempt to stimulate economies from the impact of COVID-19 (Hale and Hook, 2020). 
For subnational actors to meet the objectives of a “Zero-Carbon China,” green recovery and a just 
transition towards renewable energy that includes worker reskilling and a shift away from coal are 
needed.
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Initiatives such as the Race to Zero campaign – 
a global effort to bring diverse coalitions together to 
achieve net-zero emissions by 2050 – can play a crucial 
role in catalysing action. The Race to Zero campaign 
includes a particularly high number of services and 
retail companies, which respectively account for  
44 percent and 12 percent of the member companies 
with available industry data. The industries that the 
Race to Zero disproportionately attracts are more 
consumer-facing – many Race to Zero participants are 
also B Corporations that prioritise sustainability in their 
corporate identity and as a selling point to consumers.

In total, companies pursuing net-zero emissions 
have a footprint greater than 3.5 gigatonnes of GHG 
annual emissions, which is more than India’s annual 
emissions (World Resources Institute, 2020). Data 
gaps make it challenging to assess what percentage of 
companies’ emissions are covered by their emissions 
targets, and many have set net-zero goals that focus 
on a specific scope or subset of their emissions. Still, 
this figure suggests that companies with an emission 
footprint equivalent to one of the world’s largest 
emitters have taken initial steps on the path towards 
decarbonising their operations.

Figure 4
Revenue of actors pursuing net-zero emissions,  
according to CDP Industry classifications
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2.2.3
Targets

Though most net-zero goals take 2050 
as their target year, there is a large degree of 
heterogeneity in actors’ targets. For instance, 
targets vary in terms of emissions coverage and 
reliance on offsets. 

This analysis includes a wide variety of target 
types. Net-zero goals range from commitments to 
reduce emissions by a specific percentage, before 
a target year, which are reported through platforms 
such as CDP, to more general announcements of net-
zero ambition. 

Figure 5 focuses on a subset of targets: 
economy-wide city and region pledges to reduce 
emissions by a certain percentage by a specific year, 
and company targets to reduce emissions by at least 

80 percent by a specific year (these company targets 
are not necessarily company-wide). Of the more than 
900 cities or regions aiming for net-zero emissions, 
only 460 have targets that pledge reductions in 
emissions by a certain percentage by a specific year, 
and even fewer - 195 (42 percent) - are economy-
wide targets. 

Of this subset of actors, most aim to achieve 
net-zero emissions around the years 2020, 2030, 
and 2050, or along more loosely defined “long-term” 
timelines. Most cities and regions aim for 2050 as a 
target year, though a significant number of cities have 
set earlier targets. Copenhagen, for instance, aims 
to become the first carbon neutral capital by 2025 
(CNCA, 2020). The Finnish city of Turku has set a goal 
to become carbon neutral by 2029, and a “climate 
positive city” with negative net emissions after that 
point (Turku City Council, 2018). 

Box 5 

Net-zero goals in hard-to-abate sectors 
Recent research demonstrates that deep decarbonisation is possible even in heavy industries. One 
study found that reaching net-zero emissions by 2050 is both technically and economically feasible 
for chemicals, steel, and cement at a cost of less than 0.5 percent of global gross domestic product 
(GDP) (Energy Transitions Commission, 2018). The study focuses on key strategies such as adopting 
the best available technologies, shifting to a circular economy model, and increasing material and 
energy efficiency (Ge et al., 2019). Other reports have echoed this message, outlining decarbonisation 
decarbonisation roadmaps for different regions and sectors (Energy Transitions Commission, 2018; 
Material Economics, 2019; Wyns et al., 2019). The IEA estimates that while these approaches could 
keep emissions in check through 2060, innovative low carbon technologies will still be necessary to 
keep emissions aligned with safe global warming trajectories in the longer term (IEA, 2017, 2018). 
At the moment, some of these technologies are commercially available, while others remain in the 
research stage; investing in their rapid development and deployment will be a key part of ensuring 
these industries reach their goals (Ge et al., 2019).

Some companies have begun to make commitments to implement roadmaps towards decarbonisation. 
ArcelorMittal, Europe’s largest steelmaker, aims to reduce emissions by 30 percent by 2030, before 
reaching net-zero emissions in 2050. Its strategy rests on a carbon-neutral steelmaking approach 
that leverages clean energies – circular carbon, clean electricity and carbon capture and storage 
(CCS) – and replaces natural gas with hydrogen (ArcelorMittal, 2020). In May 2019, the world’s fourth 
largest cement-making company, HeidelbergCement, announced that it had become the first cement 
company to receive approval for a science-based target - a 2030 emissions reductions goal that marks 
the first step on the path to developing carbon neutral concrete by 2050 (Geck, 2019). The impact of 
these commitments will hinge on their emissions coverage and implementation plans – in other words, 
do these companies fully decarbonise their business model, or simply window-dress it? Even so, 
these commitments mark a crucial shift from debating whether net-zero emissions is possible in heavy 
industry to debating the best pathways and timelines to achieve it. 
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Companies’ targets also vary widely, ranging 
from some actors claiming to already be achieving 
annual net-zero emissions, largely through the use 
of offsets, to one company aiming for a 100 percent 
reduction in emissions from its purchased electricity 
by 2100. Even in industries considered traditionally 
hard to abate, some actors are setting net-zero 
targets with deadlines in the next few years. Though 
only seven fossil fuels companies set net-zero targets, 
those that did set early deadlines, with the median 
industry deadline year at 2025 — the earliest out 
of the companies with industry data. However, it is 
important to note that these targets do not necessarily 
apply to companies’ full emissions. 

As Figure 5 discusses, it is difficult to judge 
an actor’s ambition based solely on its timeline. 
While most guidelines suggest aiming for net-zero 
emissions by 2040, or 2050 at the latest (University 
of Oxford, 2020), many other factors, ranging from 

an actor’s emissions sources and its control over 
them, the emissions scopes and greenhouse gases 
targeted by a goal, and the presence or absence of 
a plan for implementation, can determine a target’s 
overall impact on emissions. 

Additionally, these targets can be extremely 
heterogeneous. Of the 123 cities and regions that 
mention specific carbon offset projects in their 
net-zero plans, these approaches range from 
reforestation to renewable energy procurement and 
CO2 removal. Some actors set goals targeting all or 
nearly all of their emissions; actors including Microsoft 
and Moody’s have also set out goals to address their 
historic emissions. Other commitments focus on 
specific sectors, such as the renewable energy and 
buildings sector. Many corporate targets focus on 
certain products or locations – specifying goals in 
terms of tons of CO2 per hotel room or outlining goals 
for specific airports. 

Figure 5
Net-zero target years for cities, regions, companies  
and investors

Note: Only targets that are economy-wide  
are presented for cities and regions
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Box 6 

Understanding ambition 
It is difficult to evaluate a city, state or region’s ambition from its target alone. Targets vary widely, and 
cover different portions of an actor’s overall emissions. A 2050 target that encompasses all of an 
actor’s direct (scope 1) and indirect (scope 2 and 3) emissions and greenhouse gases may be equally 
or more ambitious than a 2030 target focusing only on carbon dioxide emissions in a single sector.

Actors’ varying emissions profiles can also lead to very different climate action plans and timelines. 
A largely industrialised state or region may be more challenging to decarbonise than a highly forested 
region. Both Scotland and Wales have set targets supporting the United Kingdom’s goal of reducing 
emissions by 80 percent (from 1990 levels) by 2050. However, the UK Committee on Climate Change 
suggested that while Wales should target a 95 percent reduction by 2050 relative to 1990, Scotland 
should set a net-zero GHG target for 2045, “reflecting Scotland’s greater relative capacity to remove 
emissions than the UK as a whole” (Committee on Climate Change, 2019). Given Scotland’s “larger 
land area per person and its significant CO2 storage potential…it can credibly reach net-zero GHGs 
earlier,” while Wales “has less opportunity for CO2 storage and relatively high agricultural emissions 
that are hard to reduce” (Committee on Climate Change, 2019). Similar trends hold true for corporate 
emissions – some sectors need to harness existing solutions in transportation, energy, and energy and 
material efficiency, while others must also accelerate the research, development, and adoption of new 
technologies (Energy Technology Perspectives 2017, 2017; Ge et al., 2019; IEA, 2019).

Similarly, actors may have different levels of control over their emissions, according to their resources 
and the political context they operate in (Bataille, 2019). Low-carbon measures could reduce the 
emissions from urban buildings, materials, transport and waste by nearly 90 percent in 2050. However, 
by one estimate, local governments control just 28 percent of urban mitigation potential; 35 percent 
is in the hands of national and regional governments, and the remaining 37 percent is controlled by 
collaborations among local, regional and national governments (Colenbrander et al., 2019). Cities 
and regions with national governments that are also pursuing ambitious emissions reductions goals 
may have the financial, technical, and political support to move more quickly (Hsu et al., 2020). Local 
governments in developing and emerging economies often have less access to the capital needed to 
implement climate policies, even if these strategies end up saving money over the long term (Beard et 
al., 2016; Colenbrander et al., 2019). The process of setting a target for a large multinational corporation 
may look quite different than the path taken by small and medium enterprises (SMEs); several reporting 
platforms have recognised and responded to the work of (Farsan, 2020; Tickell and Robins, 2020), and 
the recently launched SME Climate Hub (2020) provides actor-specific strategies for target-setting. 

→ Section 3 for nuances of net-zero targets for climate action 
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Corporate and subnational actors adopt 
a wide range of approaches for setting net-
zero emission targets. Beyond variations in the 
terminology used and the claims made, there are 
also significant differences in how actors intend to 
achieve “net zero.” In this section, we categorise 
approaches that underpin net-zero claims, and 
assess the nuances of their climate ambition.

3.1
Overview of nuances 
and their implications 
for climate ambition

At the highest level, strategies and specific 
measures for subnational and corporate actors’ 
net-zero target implementation can be broadly 
categorised according to whether they target the 
direct reduction of emissions (Section 3.2), claim 
neutralisation of emissions through offsetting 
(Section 3.3), or support carbon dioxide removal 
(Section 3.4). We note that companies adopt a 
particularly broad range of approaches to claim the 
neutralisation of electricity-related emissions 
(Section 3.2.2), and to support the reduction of supply 
chain and out of boundary emissions (Section 
3.2.3). Therefore, we assess these areas from the 
perspective of companies specifically.

Figure 6 provides an overview of the key 
distinctions between these approaches. These 
nuances have key implications for the additionality of 
impact, the integrity of a claim, and the extent to which 
the approaches actively support or hinder solutions to 
the most difficult challenges of deep decarbonisation3, 
as summarised below and in Table 3.

Reduction of an actor’s emissions 
(→ Section 3.2)

Net-zero pledges that are built upon robust 
plans for the real reduction of an actor’s emissions 
and incorporate interim targets offer the greatest 
clarity in terms of their contribution to global 
decarbonisation.

Of the various overarching strategies for net-
zero target implementation assessed in the previous 
sections, those that directly lead to a real reduction 
of the actor’s emissions offer the greatest and least 
disputable impact. These strategies also entail a fair 
contribution to long-term decarbonisation challenges; 
if a specific actor deems the reduction of their own 
emissions to be too complex and expensive to pursue 
as their primary net-zero implementation strategy, 
who else should take on this burden to achieve global 
decarbonisation? 

Many companies, cities and regions with net-
zero commitments adopt a range of optimisation and 
improvement measures to achieve moderate emission 
reductions, but the most ambitious decarbonisation 
targets may require going beyond quick-wins to 
radically reorient business models and processes.

3
Nuances of net-zero targets  
for climate ambition

3 See Annex II for criteria for the assessment of net-zero target nuances24
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Beyond the depth and breadth of emission 
reduction ambition, Section 3.2 identifies a key 
distinction in the extent to which a clearly charted 
decarbonisation pathway and implementation plans 
underpin companies’, cities’ and regions’ net-zero 
targets:

• Robust targets with a decarbonisation pathway 
identified through interim targets offer clarity 
and guidance on how that target should be 
implemented. They provide the transparency 
needed to ensure accountability. A target that 

incorporates a clear strategy with broad ownership 
among stakeholders and an accountability 
mechanism has the highest chance of translating 
to successful and ambitious implementation.

• Speculative and unsubstantiated single-point 
targets without a clear strategy provide little 
guidance or accountability, reducing the likelihood 
that such targets will be implemented or achieve 
positive impact. In particular, the lack of a planning 
process or a decarbonisation pathway makes 
it less likely that solutions for harder-to-abate 
sectors will be found. 
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Figure 6
Overview of the key nuances of net-zero target 
implementation approaches
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Electricity-related emissions 
(→ Section 3.2.2)

For all models of addressing electricity-related 
emissions, the real emission reduction impact is 
often ambiguous but depends on the details of 
the construct. The following key distinctions in 
companies’ implementation strategies are identified 
in Section 3.2.2.

• The installation of renewable electricity 
generation technologies within a city, a regional 
jurisdiction or directly linked to a company’s 
own site can directly create additional capacity 
However, this may not necessarily entail a strong 
contribution to long-term sector decarbonisation if 
such action is merely a cost-saving measure where 
contributions to system improvements included as 
components in electricity tariffs are avoided. 

• Equity in renewable electricity generation 
installations and the agreement of high quality 
PPAs are likely to ensure truly additional renewable 
electricity capacity, although a guarantee 
of additionality depends upon the specific 
circumstances and overlap or competition with 
other potential project developers. 

• Procurement of energy supplier- generated 
RECs does not currently send any meaningful 
signal to potential developers of new renewable 
energy capacity due to oversupply and low prices 
in major markets. Third-party generated RECs 
can even lead to a net decrease in demand for 
renewable energy capacity due to the potential for 
implicit double counting.

• A capacity expansion premium, where electricity 
suppliers charge a premium on electricity sales 
that is dedicated to funds for additional renewable 
electricity capacity installations, can channel 
direct support to additional renewable energy 
capacity. Such a premium can be bundled with any 
form of energy procurement model, regardless of 
the volume of energy procured.

Subnational and corporate actors use 
all of these approaches to claim the complete 
neutralisation of their energy-related emissions, 
although there are many circumstances in which 
this assertion may not be an accurate representation 
of the real impact. In those cases, making such 
claims is not only factually contentious but may also 
divert attention and prioritisation away from energy 
efficiency improvements. 

Nevertheless, the careful consideration of 
approaches and specific suppliers for energy 
procurement can enable actors to constructively 
contribute to the development of renewable energy 
capacity and to the reduction of global GHG 
emissions, even without claiming the neutralisation of 
their electricity-related emissions.

These issues indicate that the decarbonisation of 
electricity is not an objective that can be addressed by 
any single actor in isolation, but rather it is a systemic 
issue; actors can contribute to long-term solutions 
by lobbying for a supportive policy environment 
for decarbonisation of the energy system. The best 
course of action that an actor can take to increase the 
chance that their electricity delivery approach yields 
emission reductions also depends upon the local 
policy infrastructure and market circumstances. 

Supply chain and out-of-boundary 
emissions 
(→ Section 3.2.3)

Actors can increase the ambition of their 
targets by enhancing scope 3 emission reduction 
efforts and improving transparency about what 
emission sources they count towards their targets. 

Companies with net-zero targets demonstrate 
a range of approaches to indirectly support the 
reduction of supply chain and out-of-boundary 
emissions, both upstream and downstream. These 
measures should not be seen as alternative options 
to choose from. On the contrary, the more of these 
measures an actor pursues, and the stronger they are, 
the more ambitious an actor’s target can be. 
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It is not necessarily realistic to assume that all 
actors will be able to obtain and act upon a complete 
and exhaustive overview of their scope 3 emission 
sources. While some ambitious actors account for the 
complete coverage of scope 3 emissions in their 
targets and identify actions to address them, others 
are only able or willing to include partial coverage, 
while others identify actions only to address scope 
3 emissions without including any of those emissions 
within their targets. Less ambitious actors may have 
no coverage of scope 3 emissions at all, either within 
their target or in the identification of actions.

The coverage of scope 3 emissions within targets 
and emission reduction strategies is not the only point 
that differentiates the ambition of actors, but also the 
transparency around scope 3 emissions coverage 
represents a key source of variation among actors. 

• Highly transparent communication regarding 
the amount of responsibility an actor assumes for 
upstream and downstream scope 3 emissions, as 
well as the measures that an actor is pursuing to 
reduce these emissions, can improve the potential 
additionality and long-term contribution of an 
actor’s approach. Such transparency helps to 
ensure the quality and additionality of the measures 
implemented, while also facilitating a constructive 
dialogue on gaps in action and challenges faced. 
There is an emerging consensus and increasing 
volume of available guidance available on how best 
to communicate transparently, including materials 
from the Climate Disclosure Standards Board 
(CDSB), the Sustainable Accounting Standards 
Board (SASB) and their Task Force on Climate-
related Financial Disclosures (TCFD) (CDSB and 
SASB, 2019).

• Vague communication and coverage of 
scope 3 emissions can, by contrast, create 
misunderstandings regarding the ambition of the 
actor and can lead to missed opportunities for 
constructive dialogues on barriers to effective 
action.

Due to limited information on scope 3 emissions 
and measures to address them, some actors may 
feel compelled to pursue a vague communication 
approach. Ambitious actors and critical observers 
should take note of the inherent difficulties faced 
and recognise transparency as its own indicator of 
ambition, even if the level of coverage and action is 
currently limited.

Whether or not any specific strategy for indirectly 
supporting the reduction of supply chain emissions 
leads to the guarantee of additionality and integrity 
that allows those outcomes to be counted towards 
net-zero targets, depends on the unique and specific 
circumstances.

Neutralisation of emissions  
through offsetting 
(→ Section 3.3)

Claiming carbon neutrality through offsetting 
has a number of limitations and risks under the 
Paris Agreement’s global governance framework. 
Claiming carbon neutrality through offsetting may 
divert attention from the fact that, to meet the objectives 
of the Paris Agreement, we need to reach net-zero 
GHG emissions worldwide. Offsetting approaches 
– whether consciously or inadvertently – may paper 
over the cracks in a way that runs against efforts for a 
transparent and facilitative dialogue to find solutions 
for society’s collective decarbonisation challenge. 
Without stringent safeguards, offsetting projects can 
also create conflicts and challenges for host countries 
in their efforts to ratchet up their domestic ambition. 
Despite great variation in the types and quality of 
offset projects across existing offsetting mechanisms, 
we identify that these fundamental limitations are 
quite broadly relevant across most existing offsetting 
approaches. This recognition leads to the identification 
of the following key distinctions between subnational 
and corporate actor approaches taken by subnational 
corporate actors, as analysed in Section 3.3:
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• Existing and relatively low-cost offset projects 
entail a potential conflict with a host country’s own 
ambition-raising potential, do not provide a clear 
price signal for the decarbonisation of an actor’s 
own emissions, and may divert attention away 
from necessary efforts to decarbonise an actor’s 
own emissions. Despite a great variation in the 
types and quality of offset projects across existing 
offsetting mechanisms, we identify that these 
limitations characterise most existing approaches, 
as well as for the majority of new projects that are 
currently being developed or proposed for post-
2020 offsetting mechanisms.

• A radical transformation of the offsetting market 
towards “high-hanging fruit” projects could 
address some of these barriers. Emission reduction 
projects that are well beyond the potential reach of 
other governmental and non-governmental actors 
can support rather than conflict with host country 
ambition. The relatively higher cost4 of implementing 
such projects may provide a price signal that 
incentivises the deep decarbonisation of an actor’s 
own emissions in the first place. Such projects are 
not currently readily available to support through 
existing carbon credit markets, due to the traditional 
focus of these markets on cost-efficiency and the 
“low-hanging fruit”.

Some actors prefer to pursue a contribution 
claim model in which they support projects without 
using offset credits to claim the neutralisation of 
their own emissions. This leaves ownership of the 
mitigation outcomes with the project’s host country 
and supports that country’s ambition-raising while 
also maintaining constructive transparency about the 
actor’s own remaining emissions. 

Supporting carbon dioxide removal 
technologies 
(→ Section 3.4)

Carbon dioxide removal technologies 
and practices need to receive more support, but 
uncertainties related to methodologies for calculating 
the impact of those measures, as well as questions 
about the permanence of carbon dioxide storage, 
mean that they should not be considered equivalent 
to GHG emission reductions and are not suitable for 
claiming direct neutralisation. In particular, ambitious 
actors can contribute to long-term challenges by 
supporting less mature CDR technologies based 
on underground and mineral storage, which entail 
greater prospects for the permanence of GHG 
removal impacts and require significant volumes of 
investment to fulfil their envisaged role in the global 
achievement of net-zero emissions. Support for 
nature-based solutions can also be attractive due to 
the multitude of environmental and social co-benefits 
that they entail, particularly if the objective of the 
support provision is not to claim neutralisation of an 
actor’s emission reductions.

Recognising that the outcomes of CDR activities 
are generally not directly comparable to the outcomes 
of emission reduction activities, actors could set 
and pursue separate individual and independent 
targets for each type of outcome: one target for 
emission reductions, and another separate target for 
carbon dioxide removals.

Whether or not it is appropriate to combine these 
two targets into a net-zero target expression depends 
upon the specific circumstances of the actor and 
these sub-targets. Ambitious actors and observers 
should make conscious decisions regarding the most 
appropriate expression of their ambition with full 
awareness of the nuances and the accuracy of their 
communicated claims. 

 

4 Price levels from existing offset projects are substantially lower than the carbon-price levels consistent with the Paris Agreement 1.5˚C temperature 
goal, which the High-Level Commission on Carbon Prices found to be at least US$40-80/tCO2e in 2020 and US$50-100/CO2e by 2030, provided 
that a supportive policy environmental is in place (High-Level Commission on Carbon Prices, 2017).28
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Approach Additionality of impact Integrity and equivalence of 
action

Solutions for deep 
decarbonisation

Real emission reductions

Meaningful target with 
interim targets and a 
clear strategy

Most direct and unambiguous impact. Not applicable. Taking responsibility for emissions also 
requires consideration of the hard-to-
abate sources. 

Unsubstantiated 
single-point target

Less likely to lead to implementation. Not applicable. Harder-to-abate emission sources are 
less likely to be considered.

Electricity-related emissions

Own installation of RE Additionality is likely at the project level 
but not guaranteed at the network level, 
depending on overlap or competition 
with other potential actors.

Measurement of RE generation is 
accurate

No contribution to energy system 
upgrade funds through electricity tariffs. 

Equity in RE 
installations elsewhere

+ Measurement of RE is accurate
 
- The procurement of renewable 

energy from a grid-connected 
renewable energy installation 
displaces more carbon-intensive 
energy to other actors unknowingly, 
potentially leading to erroneous 
accounting of emissions.

Potential to contribute to additional 
RE capacity while also supporting 
system decarbonisation through tariff 
payments that include components for 
system upgrade.

PPAs – New and 
dependent RE 
installations 

Capacity expansion 
premium

RECs – Supplier-
generated

Low price provides limited incentive for 
the installation of additional RE.

Believing electricity emissions to 
be zero may lead to the reduced 
prioritisation of important measures for 
improving energy efficiency.RECs – Non-supplier-

generated
Potential for implicit double counting may 
lead to a decrease in demand for RE.

Supply chain and out-of-boundary emissions

Full coverage of 
emissions in target

Highly situation specific Contributes to and fosters a dialogue 
for challenging emission sources

Partial coverage of 
emissions in target

Contributes to and fosters a dialogue 
for challenging emission sources

Actions identified 
without coverage in 
target.

Offsetting: neutralisation of emissions

New high-hanging fruit 
projects

Projects beyond the reach of host 
countries can support enhanced 
ambition, although “inaccessibility” will 
be difficult to prove.

Documented issues with existing 
methodologies indicate there is usually 
a degree of uncertainty in the accuracy 
of emission reduction calculations.

Could support the development of 
innovative projects in hard-to-abate 
sectors.

New-low-hanging fruit 
projects

Projects are relatively low-cost and 
represent a potential conflict with host 
country ambition raising potential.

May divert attention from the fact 
that global net-zero also requires the 
decarbonisation of the actor’s own 
emissions.Existing offset projects

Supporting carbon dioxide removal (CDR)

CDR from biological 
capture and storage

Projects are relatively low-cost and 
represent a potential conflict with host 
country ambition raising potential.

Non-permanence and methodological 
uncertainty of CO2 removal practices 
means that they cannot be considered 
equivalent to the reduction of 
emissions.

These practices are already mature and 
accessible, but need to be significantly 
upscaled

CDR with underground 
or mineral storage 

Some measures may be beyond the 
reach of host country action.

Support the development of innovative 
removal and storage technologies. 

Table 3
Implications of net-zero target setting approaches 
for contribution to global decarbonisation
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3.2
Reduction of emissions

3.2.1
Operational measures for deep 
decarbonisation

The most direct approach for the achievement 
of an emission reduction or net-zero target is for an 
actor to make real reductions to their own emissions 
through operational changes. 

The real reduction of emissions – including 
scope 1, 2 and 3 emissions – can be achieved through 
operational changes to avoid and shift emissions-
intensive activity, and to improve the emissions-
intensity of those activities. 

The most commonly implemented operational 
measures for decarbonisation across the corporate 
actors and subnational governments surveyed for 

this analysis include energy efficiency improvements, 
installation of renewable energy generation 
technologies, optimisation of operational processes 
and logistics, reduction of business travel, recycling 
strategies and extending the lifetime of products 
(see Box 7).

These commonly implemented approaches 
can be quick wins for moderate emission 
reductions. In many cases, ambitious action for deep 
decarbonisation will require to go beyond these 
measures and to consider radical reorientation of 
business models and processes; such changes may 
not be possible through contributions from individual 
actors working alone, but rather only through 
collective effort. 

These operational measures should be 
considered complementary measures for 
comprehensive emission reduction plans rather than 
standalone measures to select from. The mixed 
coverage of these potential measures across existing 
net-zero targets indicates potential for more action 
through the replication of best practices.

 

Box 7 

Companies aiming for “zero” emissions 
As of October 2020 at least 28 companies have committed to the full decarbonisation of their own 
emissions through targets submitted to the Science Based Target initiative (SBTi, 2020a). Most of 
these targets for complete decarbonisation cover scope 1 and 2 emissions, but some also make such 
commitments for scope 3 emissions, albeit without clear plans for how this will be achieved. Until 
recently, carbon offset credits and avoided emissions did not count towards science-based targets 
under SBTi guidelines; companies that set their targets under these guidelines committed to their own 
operational measures and procurement of renewable energy to reduce emissions.5 

Novo Nordisk, a Danish pharmaceutical company, committed to zero emissions from its own 
operations and transport by 2030. This pledge includes emissions from production, product 
distribution, business flights, company cars, and office buildings and laboratories (Novo Nordisk, 2019). 
The company procures renewable energy for all of its offices worldwide, and set a 100 percent 
renewable energy target for its suppliers (Novo Nordisk, 2020). To achieve its target, Novo Nordisk 
will shift its entire vehicle fleet to electric and hybrid vehicles by 2030 (Novo Nordisk, 2019). Although 
business flights fall under the company’s zero emissions target, there is not currently a clear plan for 
eliminating these emissions. Novo Nordisk is one of several pharmaceutical companies – including also 
U.S. based Biogen, and Japanese firms Ono Pharmaceutical Co and Takeda Pharmaceuticals – that 
commit to a 100 percent reduction in emissions through their science-based targets.

5 More recent guidelines for corporate science-based net-zero target setting now open an avenue for companies to use carbon offset credits to achieve 
“net-zero” targets (Carrillo Pineda, Chang and Faria, 2020).30
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Tokyu Construction committed to reducing its scope 1 and 2 emissions by 100 percent by 2050 
compared to 2018 levels, as well as to the interim target of reducing scope 1, 2 and 3 emissions by  
30 percent by 2030 compared to 2018 levels (Tokyu Construction, 2020). The construction firm will, 
among other measures, switch to hybrid heavy machinery and electric equipment on construction 
sites and purchase renewable energy for its offices. Tokyu Construction’s scope 3 emissions are 
those associated with energy use once the delivered buildings are operational. To reduce these, the 
company aims to build Net-Zero Energy Buildings (Tokyu Construction, 2020). Tokyu Construction 
is one of more than twenty companies from the construction and building materials sector in Japan 
to have submitted a target to the Science Based Targets initiative, as of October 2020. This scale 
of participation may be partially driven by the relatively high level of business engagement in the 
Government of Japan’s climate change planning (Aden, 2016).

Box 8 

Commonly implemented operational 
measures for decarbonisation 
From the analysis of existing net-zero targets that are built extensively on the direct reduction of 
emissions, the following strategies are the most commonly implemented.

Energy efficiency improvements: Such improvements are often the first line of action for many 
corporate and subnational actors; energy efficiency has a high and immediate impact for emission 
reductions and can be relatively affordable or in some cases even profitable to pursue. 

Installation of renewable energy generation technologies: The Danish-based brewer Carlsberg Group 
reduced emissions at their breweries by 30 percent between 2015 and 2019 through a shift from coal 
to biofuels, alongside energy efficiency and technology improvements. By phasing out coal by 2022, 
Carlsberg targets 50 percent emission reduction in its breweries by 2022 and zero emissions by 2030 
(Carlsberg A/S, 2019). The UK-based food and beverage company Muntons will switch to biomass heating 
at production sites to reach its target of 45 percent scope 1 and 2 emission reductions by 2025 (CDP, 
2019a). Ajinomoto Co of Japan has committed to the use of 50 percent renewable energy from bagasse 
biomass in its production facilities by 2030 (Ajinomoto Co, 2020). Section 3.2.2 provides an overview of 
approaches pursued by actors to reduce or claim the neutralisation of electricity-related emissions. 

Optimisation of operational processes and logistics: Process optimisations are often among the 
first decarbonisation measures companies implement because they tend to reduce costs. However, 
there are cases where optimising for emissions might lead to a different result than cost-efficiency 
optimisation, and where emissions need to be given their own valuation or considered separately from 
cost optimisation. CHEP, a logistics subsidiary of Brambles, uses data analytics to identify common 
transport flows between their customers, enabling them to collaborate on transport and reduce empty 
truck journeys. The initiative has reportedly saved 6.6 million km of empty truck journeys, equivalent to 
6.5 ktCO2 emissions (Brambles, 2020).

Reduction of business travel: Actors have achieved emission reductions in this area by establishing 
organisational travel guidelines and appropriate incentives. The IT consultancy Sopra Steria – 
committed to net-zero by 2028 – reported changes in staff behaviour and a 32 percent reduction in 
business travel emissions between 2015 and 2018 after introducing internal carbon pricing into 
business travel procedures (Sopra Steria, 2020). The sports equipment company Vaude – a member 
of the Science Based Targets initiative – implemented a strict company policy to shift from air to rail 
travel in 2019, with the target to reduce business travel by at least 25 percent by 2024 (Vaude, 2019).

31

3 / Nuances of net-zero targets for climate ambition



Targets for deep emission reductions are 
only meaningful if they are backed by a 
well-planned implementation strategy with 
clear interim targets

Deliberate advance planning that considers 
political and business interventions and the 
formulation of policy and financial instruments is 
necessary to implement measures required for 
deeper decarbonisation and a shift towards zero-
emissions. Such planning requires interim targets to 
measure progress and re-evaluate plans.

Many subnational and corporate actors 
communicate ambitious meaningful targets for 
emission reductions that are derived from planning 
processes and developed alongside plans for their 
implementation and interim targets.

Deriving targets from planning processes

Targets are more meaningful if they include a 
broad stakeholder consensus on what is required 
and what is possible. An inclusive and broad 
participatory approach that increases the degree of 
shared ownership among the staff and partners of a 
subnational or corporate actor will increase buy-in and 
support for a target’s implementation. For instance, 
California’s Public Utilities Commission (CPUC) 
employed a comprehensive stakeholder outreach 
process to develop targets and a strategy for net-zero 
energy buildings; this process included a stakeholder 

survey, four public stakeholder workshops, and 10 
subcommittee meetings to refine the action plan 
(California Energy Commission and California Public 
Utilities Commission, 2015). Fashion retailer H&M 
reports that its strategy is based on feedback from 
experts, business partners, and more than 240 staff 
across different company departments who work with 
sustainability as their core task (H&M Group, 2019b).

Using interim targets to chart a 
decarbonisation trajectory

Companies and subnational actors are widely 
encouraged to set interim targets, indicating the 
emissions reduction trajectory that they plan to follow 
to reach their main goal. We find that 33 percent of 
subnational governments complement their net-zero 
targets with clearly communicated interim targets, 
compared to just 8 percent of companies. 

Interim targets provide a useful marker for the 
target setters as well as observers. Actors can use 
interim targets to better understand the incremental 
changes that need to happen and to design more 
targeted interventions. Progress against interim 
targets can be evaluated with a view to revising 
target implementation approaches where required 
and evaluating capacity for potential increases in 
target ambition. Meanwhile, interim targets can also 
help observers better understand and compare a 
target’s ambition, and to better identify potential for 
further action. 

Recycling strategies, extending the lifetime of outputs and pursuing circular economy: Sustainable 
fashion and retail brands often refer to the four Rs: reduce, reuse, repair and recycle. For example, the 
clothing and outdoor equipment brand Patagonia repairs products under their lifetime guarantee, 
buys back old products from customers to repair and resell under their Worn Wear programme, and 
encourages customers to return completely worn out products for material recycling. The company 
reports that 69 percent of new products are made from such recycled materials (Patagonia, 2019). 
Ingka Group - one of several groups that owns and operates IKEA retail stores - announced that they 
will test furniture rental programmes in some markets in 2020 as part of its strategy to become fully 
circular by 2030 (Ingka Group, 2019). 

In some cases, strategies to extend the lifetime of products or infrastructure needs to be balanced 
against energy efficiency measures, which may conversely call for modernisation through stock 
turnover. Indeed, many cities and regional governments have implemented measures to encourage 
the trade-in of older and inefficient vehicles and to accelerate the rate of building retrofits. The 
Building Upgrade Finance in South Australia provides fixed-interest, long-term loans to incentivise 
environmental building retrofits ( South Australia, 2017). By linking the loan to the land itself rather than 
to individual landowners, the programs has allowed landowners to reap the benefits of more efficient 
technology such as heat pumps without having to pay for the full lifetime of the equipment – which 
they might not use if they move.
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The city of Amman used scenario planning tools 
to assess infrastructure needs and actions required to 
fulfil their 2050 carbon neutrality goal, identifying an 
interim target of 40 percent emission reductions by 
2030 in the process (Greater Amman Municipality, 
2019). The government of Wales set interim targets for 
emission reductions in 2020, 2030 and 2040, as well 
as 5-yearly carbon budgets, to chart the path towards 
its 2050 goal (Government of Wales, 2019).

Several guidelines are available to support 
actors to plan and set a suitable target trajectory for 
emission reductions: 

• The Science Based Targets initiative (SBTi) 
provides a knowledge exchange platform for 
companies to understand how to identify emission 
reduction trajectories that would be aligned with 
the objectives of the Paris Agreement, and to 
communicate and exchange on these science-
based targets (SBTi, 2019a).

• C40 Cities (2016) and ICLEI (2018) set out 
emission reduction trajectories for cities using 
equity-based approaches to determine Paris-
compatible pathways. WWF’s One Planet City 
Challenge (WWF, 2018) provides an exchange 
platform for cities setting ambitious targets.

Developing targets alongside plans for  
their implementation

Ambitious subnational and corporate actors 
need to identify policy interventions and put those in 
place as early as possible if they are to successfully 
embark on the decarbonisation trajectory set out in 
their net-zero target.

Regulatory instruments from subnational 
jurisdictions and corporate guidelines can ensure 
that employees and citizens adopt behaviours and 
make choices that are consistent with the planned 
emission reduction goals of those corporate and 
subnational actors. This could include, for example, 
the introduction of stricter and clearer guidelines 
for waste disposal and recycling, or the revision of a 
company travel policy. 

Financial incentives and (shadow) carbon pricing 
are also often used to incorporate emission reduction 
targets into every-day business decisions as well 
as subnational government investment decisions.  
699 companies reported the use of internal carbon 
pricing to CDP in 2019, with prices ranging from less 
than US$ 1/tCO2e to more than US$ 900/tCO2e (CDP, 
2019b). Shadow carbon pricing has become a standard 
business strategy for risk mitigation, but at least  
20 percent of these companies reported carbon 
pricing programmes where fees are levied or traded 

internally between departments, with fees often being 
paid towards a fund for climate or development-
related projects. French postal service company 
La Poste – a member of the Science Based Targets 
initiative with a target to reduce emissions by  
51 percent by 2025 – implemented an internal 
carbon pricing scheme to drive competition between 
business units and reported positive impacts for 
emission reductions (Bartlett, Cushing and Law et al., 
2016; World Bank Group, 2020). Major Chilean wine 
producer Concha y Toro – a Science Based Targets 
initiative members with the target to reduce scope 1,  
2 and 3 emissions by 55 percent by 2030 – charges all 
business units an internal carbon price on all scope 1, 2 
and 3 emissions, with the aim of increasing awareness 
of climate change issues across the business and to 
develop a fund for climate change mitigation action 
(CDP, 2019b; Concha and Toro, 2020).

In most cases, there will still be uncertainty 
regarding the specific measures that can be applied 
in the future to reduce the hardest-to-abate emissions; 
such uncertainties and challenges need not hinder 
strategy development but rather can be communicated 
transparently within those strategies.

By contrast, more speculative and 
unsubstantiated targets communicated by 
subnational and corporate actors that do not 
incorporate these best practices, may be compromised 
with regards to how meaningful those targets really 
are, regardless of how ambitious they may appear at 
first glance. 

The meaning and robustness of targets should 
be especially critically considered, given the mixed 
record of success that subnational and corporate 
actors have experienced with the implementation of 
past voluntary emission reduction targets. A recent 
study of more than 1,000 cities that participate in the EU 
Covenant of Mayors for Climate and Energy found that 
only 60 percent of cities are on track to achieve largely 
voluntary 2020 emission reduction targets that are 
more ambitious than the EU’s own target of a 20 percent  
reduction from 1990 levels (Hsu et al., 2020).

For subnational actors, there are positive 
indications that the majority of targets are meaningfully 
supported with action plans and legislation. Of the 
cities and regions where we have identified targets, 
over 85 percent of these targets are backed by a 
published plan or a legislative commitment (Figure 7).  
The proportion of targets that are manifested 
in legislation is higher for regional governments 
than for cities, perhaps due to the more stringent 
parliamentary processes that regional actors must 
often go through before they are able to communicate 
targets, compared to city governments. 
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3.2.2
Electricity-related emissions

Emissions from the procurement of electricity 
account for 10.5 percent of the average company’s 
emissions, although the range can be very broad 
depending on the business sector. Companies pursue 
a broad range of approaches to reduce or claim the 
reduction of these emissions. Such approaches 
should always be pursued alongside energy efficiency 
measures (→ Section 3.1), to reduce the demand for 
electricity in the first place.

Various approaches exist to indirectly reduce 
the emissions associated with purchased energy.  
Figure 8 shows that the purchase of Renewable 
Energy Certificates (RECs) is the most common 
approach, followed by the arrangement of Power 
Purchase Agreements (PPAs), and owning or holding 
equity in renewable energy installations. There are 
numerous variations of these different strategies, 
each with its own nuances that carry significant 
implications.

Actors pursue these approaches to claim 
reductions in their scope 2 emissions, although the 
actual GHG emissions associated with procured 
energy may not necessarily decrease. 

Note: The sum of these approaches reaches more than 100 percent, since many companies report to pursue a combination of several renewable electricity procurement measures.

Figure 8
Types of renewable electricity supply and procurement 
constructs implemented by companies

100%75%25% 50%0%

Proportion of companies that apply each approach

Power purchase 
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Renewable energy 
certificates (RECs)

Own renewable  
energy generation

Figure 7
How well planned are targets for emission 
reductions?

Data source:  
Data-Driven EnviroLab  
(2020)
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* We define a Specified Target as a net-zero target where the actor has specified at least an  
80 percent emissions reduction target, with a specified target year at or before 2050. This excludes 
more vague commitments where actors may commit to net zero without defining what that means. 
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Own installation of renewable  
electricity capacity

Installation of renewable electricity 
generation technologies within a subnational 
actor’s jurisdiction or at a corporate actor’s site 
is the most direct approach to reduce scope 1 
and 2 emissions associated with electricity. This 
approach reduces scope 1 emissions in the case 
that those renewable energy technologies replace 
existing on-site fossil-fuelled generators. Scope 2 
emissions are reduced in the case that new renewable 
energy installations shift energy demand away from 
external energy procurement, bringing renewable 
energy generation under the direct control of actors. 
The installation of on-site renewable energy, often in 
combination with energy efficiency improvements, is 
a popular approach for actors that have the space and 
financial capital available for the installation of such 
facilities. Approximately 20 percent of companies 
with renewable energy strategies for net-zero targets 
have their own renewable electricity generation 
installations, although this very rarely supplies a large 
proportion of the company’s electricity demand and 
is usually applied alongside other renewable energy 
procurement constructs. Amazon, for example, 
installed rooftop solar PV on many of its warehouses 
in the United States, India and Europe, providing up to 
80 percent of those warehouses’ electricity demand 
(Amazon, 2020). The falling cost of renewable energy 
technologies - now at price parity or more competitive 
than fossil-fuelled generators in most parts of 
the world (IRENA, 2019) - make installing on-site 
renewable energy economically attractive in many 
circumstances.

There are circumstances, however, where 
it is possible that the construct of installing on-
site renewable electricity generation has harmful 
impacts for the long-term decarbonisation of the 
grid beyond. Companies that consume electricity 
from the grid pay a certain tariff that covers the 
electricity production, as well as additional costs for 
grid maintenance and upgrade and, in some countries, 
a component for renewable energy expansion. In 
many cases, companies install their own renewable 
energy installations as a cost saving measure, partly 

due to not being subject to these additional costs. In 
the case that a company has solar PV without a base 
load function and is net-metering, the company still 
relies on grid electricity services for the provision of 
that base load, while not contributing to those system 
costs. If the approach is applied at scale, it is possible 
that the grid operator would struggle to upgrade 
grid infrastructure and decommission old fossil-fuel 
powered plants as planned, due to limited funds. 
The relevance of this issue is dependent on national 
policy and the specific setup of the company’s own 
renewable electricity installation. For example, this 
potential conflict is not relevant in the case that the 
company is able to supply their own base load, through 
the use of batteries or other technologies, and is not at 
all reliant on grid electricity services.

Equity in renewable energy installations

Ownership or equity in renewable electricity 
generation installations elsewhere is often pursued 
as a next-best alternative to the installation of on-
site renewable energy generation. In this construct, 
an actor may be either the full owner and operator of 
those installations, or may enter into an agreement 
with others and hold equity in the installations. If this 
construct is used to claim the neutralisation of an 
actor’s own electricity emissions, the accounting 
arrangements for the renewable energy generated 
should ensure that no other parties can enter 
into agreement to claim renewable energy from 
those installations, and that the power is marketed 
directly. Apple owns a number of renewable energy 
installations towards its 100 percent renewable energy 
goal, although the company also uses a combination 
of other approaches for electricity procurement in 
addition (see Box 10) (Apple, 2020).

Renewable Energy Certificates

Approximately 70 percent of companies 
with net-zero targets utilise Renewable Energy 
Certificates (RECs) as part of their renewable 
electricity procurement strategies. These companies 
should be aware of some inherent associated 
challenges. 
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The sale of RECs does not necessarily 
contribute to additional renewable energy 
supply capacity

While the purchase of RECs could in theory send 
a signal to investors that there is demand for renewable 
energy, there are strong indications that RECs do not 
generally contribute to the development of additional 
renewable energy installations in practice. Oversupply 

of certificates and associated low prices, along with 
implicit double counting, are key reasons for this 
problem (Gillenwater, 2008; Mulder and Zomer, 2016; 
Dagoumas and Koltsaklis, 2017).

For example, in Europe there is an oversupply of 
RECs6 at low prices that mostly stems from decades-
old hydropower installations in Scandinavia (Hast 
et al., 2015). As these installations were operating 
long before the system of RECs was established, the 

Box 9 

Types of Renewable Energy Certificates (RECs) 

RECs are used in a number of countries under different names, such as “Energy Attribute Certificates” or “Guarantee  
of Origin.” Consumers can purchase RECs in different forms.

• Unbundled RECs: Consumers purchase RECs on the spot market from a third party, separately from the supplier 
of the procured energy.

• Bundled RECs – third party generated: Some energy suppliers procure RECs from a third party in order to bundle 
these RECs with energy sales as a green premium product. In this case the energy supplier may be delivering 
fossil fuel powered energy, while the third party that provides the RECs is producing renewable energy. 

• Bundled RECs – supplier generated: Energy suppliers with their own renewable energy generation may sell their 
own RECs bundled together with energy sales.

• Tailored renewable energy contracts combine features of REC and PPA energy procurement constructs. Under 
this model, customers sign a contract with a renewable energy supplier and commit to purchasing renewable 
electricity and associated RECs for a longer period of time and usually from a determined source or asset. The 
electricity often comes from a new installation, although this is not necessarily the case (IRENA, 2018).

Figure 9
REC procurement models

The customer receives the same energy mix, although the contracting model may lead to different incentives for the installation of additional renewable energy.
Source: Authors

Unbundled RECs Bundled RECs –  
third party generated

Bundled RECs –  
supplier generated 

6 Known as ‘Guarantees of Origin’ (GO) in Europe.36
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certificates have had no influence on the development 
of hydropower capacity in those countries. If 
Scandinavian customers believe that their energy 
is unambiguously delivered by renewable energy 
anyway, they may see little incentive to purchase RECs; 
consequently, the owners of hydropower installations 
will sell RECs to foreign customers instead (Hulshof, 
Jepma and Mulder, 2019), leading to the renewable 
energy generation being implicitly double counted. 
In this case, a German customer who consumes 
predominantly fossil-fuel based energy from the 
German grid can purchase Norwegian RECs and 
claim lower scope 2 emissions. Neither the German 
energy provider nor the Norwegian hydropower 
owner, however, have an incentive to increase their RE 
capacity as a result of this transaction, so actual GHG 
emissions do not change. 

While exceptions may exist, the cause-
effect relationship between purchasing a REC and 
contributing to additional renewable energy capacity 
– and by extension, to the reduction of emissions – is 
difficult for a customer to control and prove.

RECs can displace carbon-intensive energy  
to other actors unknowingly

When a customer purchases RECs, the actual 
energy mix that a certificate owner receives does 
not change, nor does the energy mix in the grid. 
If fossil-fired power plants and renewable energy 
technologies feed electricity into a grid, the actors who 
draw from that grid would all receive a combination of 
renewable- and fossil-fired electricity. Consequently, 
if the owner of a renewable energy generation facility 
were to sell RECs to one actor, that actor may claim 
a lower grid emission factor to determine its scope 
2 GHG emissions, but would still continue to receive 
the same combination of renewable- and fossil-fired 
electricity, as illustrated in Figure 9. The sale of RECs 
neither results in an increase of renewable energy 
capacity, nor does it change the electricity mix that 
each actor receives. Rather, actors who purchase 
RECs simply displace more carbon-intensive energy 
to other consumers, who are likely unaware of this 
new situation and may not account for it in their scope 
2 emission calculations. Indeed, when an actor buys 
RECs to claim a reduction in its scope 2 emissions, 
there is no counter signal that all other users need to 
report a rise in their scope 2 emissions.

Capacity expansion premium

A premium for renewable energy 
capacity expansion can be charged by energy 
suppliers, separately or in addition to RECs. More 

ambitious electricity providers offer their clients an 
independently verified guarantee that their electricity 
generation stems from renewable energy installations 
not older than 5 or 10 years. 

Power Purchase Agreements

Approximately 45 percent of companies 
with net-zero targets sign Power Purchase 
Agreements (PPAs) as part of their renewable 
electricity procurement strategies. A PPA is a long-
term contract between an electricity provider and an 
electricity consumer, usually spanning 10-20 years. 
The consumer agrees to purchase a certain amount 
of electricity from a specific asset under a pre-
determined pricing arrangement. PPAs are generally 
signed with new renewable energy installations and 
form part of the project investment decision. PPAs are 
a suitable approach for large-scale companies with 
a high energy demand; Apple, Microsoft and Google 
are particularly active in the use of PPAs (see Box 10). 
Small- and medium-sized companies may also sign 
PPAs, but likely face relatively high negotiation costs 
(Reid and Dingenen, 2019). 

High quality PPAs with new and dependent 
RE installations may contribute to fewer GHG 
emissions

PPAs can lead to a reduction of GHG emissions 
under the conditions that the agreement is signed with 
new installations prior to the construction of the RE 
installation and that the project’s viability is dependent 
on the financial security provided by the PPA 
(Brander, Gillenwater and Ascui et al., 2018). This can 
lead to the installation of a renewable energy project 
that would not have otherwise occurred, leading to the 
potential for an emission reduction impact. 

In the unusual situation that a PPA is signed 
with an existing renewable electricity installation, it is 
difficult to make a convincing argument that the PPA 
will lead to new and additional renewable energy 
generation and an associated emission reduction. 
The PPA will only lead to additional renewable energy 
supply in the unusual case that the installation would 
stop operating otherwise. This situation could occur 
as a result of policy changes. For instance, support 
from the German Renewable Energy Sources Act, 
which provides for a feed-in-tariff and priority access 
to the grid for renewable energy for a maximum 
duration of 20 years, will end in 2021 for the earliest 
installations connected to the grid when the Act came 
into force 20 years ago. These renewable energy 
installations are currently looking for new business 
models to ensure they can continue their operations. 

37

3 / Nuances of net-zero targets for climate ambition



However, one would assume that for renewable 
energy business models, where the vast majority of 
costs are sunk in upfront capital expenditures and 
subsequent operation costs are usually considerably 
lower than available sales revenues, it is easy to 
identify continuation approaches. 

High-quality PPAs and capacity expansion 
premiums can have an emission reduction 
impact, but additionality cannot be objectively 
guaranteed

Depending on the volume and profile of an 
actor’s energy demand, signing a high-quality PPA or 
selecting an energy supplier that charges a premium 
for renewable energy capacity expansion is the 
most realistic approach to reduce energy-related 
emissions. 

Additionality, however, is difficult to prove under 
any circumstances (Malins, 2019). Even under the 
circumstances that those models play a role in making a 
new project viable, this does not necessarily guarantee 
additional renewable energy capacity at the national or 
regional level if the existence of the new project reduces 

the incentive for subnational or national governmental 
actors to support the installation of other new projects. 
For example, in the case that a national or regional 
government has the target to achieve a certain amount 
of renewable energy capacity installation within their 
jurisdiction, a new project supported by the energy 
procurement model of a company may offset the need 
for the government to provide alternative support for 
other projects to meet those targets. Authorities may 
even suspend the approval of other potential renewable 
energy projects in the case that they do not wish to 
exceed those targets due to predetermined plans for 
the energy mix.

Further, large-scale renewable energy 
installations that provide companies with electricity 
may take up all grid capacity and prevent other actors 
from developing on-site installations. For instance, in 
the Netherlands, Microsoft signed a PPA to consume 
100 percent of the electricity generated by the wind 
park “Wieringermeer,” which will power a new data 
centre (Microsoft, 2017b). According to the local grid 
operators, there is no remaining grid capacity left for 
prosumers who want to install solar PV (Rengers and 
Houtekamer, 2020). 

 

Box 10 

Renewable electricity in the tech industry 
Video streaming and cloud computing account for a significant share of global GHG emissions, and 
these activities are expected to grow in the near future (David Mytton, 2020). PPAs play an important 
role in tech companies’ net-zero strategies. 

Apple considers its scope 2 emissions to be zero. The firm explicitly states it minimises its use of RECs, 
which “take away existing renewable energy available to others.” Rather, 83 percent of Apple’s renewable 
energy comes from “Apple-created projects.” Of these, 84 percent are new renewable energy installations 
for which Apple signed a PPA; 12 percent are directly built and owned by Apple; and the remaining 4 percent 
are projects where Apple is an equity investor in a new project. Another 10 percent of the company’s 
electricity consumption is powered by utility green energy programmes and a further 2 percent comes from 
colocation facility vendors (where a data centre is shared with other companies). Only when these options 
are not available, Apple purchases RECs (5 percent of the total electricity load) (Apple, 2020).

Google applies a number of approaches towards its goal of 100 percent renewable energy procurement for 
its operations. In Europe, where wholesale and retail power markets are deregulated, Google signs PPAs for 
installations on the same grid as its data centres, as well as balancing agreements with “a competitive power 
market entity” to ensure a constant and continuous energy supply. In countries with regulated retail markets 
and deregulated wholesale markets, Google signs PPAs to purchase renewable electricity and associated 
RECs at the wholesale level. The company retires the RECs but sells the electricity back into the same grid it 
later draws power from at the retail level. Third, Google signs “utility renewable energy tariffs” with electricity 
suppliers in countries or regions where retail markets are not open to competitive suppliers. Under this 
model, Google purchases bundled RECs and electricity that come from the supplier’s own renewable 
energy installation. Finally, Google counts the share of residual renewables – that is, renewable energy not 
consumed by one specific consumer - on the grid towards its 100 percent renewable goal (Google, 2016). 
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Microsoft has matched the carbon emissions from its data centres with the direct purchase of 
renewable energy or in-region RECs (Microsoft, 2020). The company is committed to directly 
purchase 100 percent renewable energy by 2025 (Microsoft, 2020b) and has signed a number of PPAs 
with energy providers in the United States, Ireland and the Netherlands to reach this goal (Microsoft, 
2017a, 2019a, 2019b). 

While all three tech firms mostly rely on PPAs for their renewable energy procurement, the other 
approaches they take to reduce energy-related emissions vary slightly. In addition to signing PPAs, 
Apple owns a number of renewable energy installations, for which additionality is likely although still 
difficult to guarantee. Apple also explicitly states it minimises the use of RECs, and only purchases 
such certificates when they stem from recently built installations that are connected to the same grid 
as Apple’s facilities. Google and Microsoft, however, rely more heavily on RECs and neither company 
requires the RECs it purchases to be supplied directly from new renewable energy installations. 
Electricity suppliers may sell RECs to consumers without changing the grid emission factor. Therefore, 
it is possible that the renewable energy that these companies claim to use is also implicitly claimed by 
other actors.

Box 11 

National railways’ 100 percent renewable 
electricity claims 
A number of national railways claim the use of 100 percent renewable electricity. 

The German Railways (Deutsche Bahn, DB) claim that all of its long-distance trains have been running 
on renewable electricity since 2018 (DB, 2019). Part of the electricity is supplied by old hydropower 
installations in Germany for which the DB has signed a PPA with energy supplier RWE (RWE, 2011). DB 
is also contractually bound to consume electricity from the new coal-fired power plant Datteln 4 – a 
1,100 MW installation that will supply all electricity that the DB consumes in the State of North Rhine-
Westphalia, and about 25 percent of its electricity needs across the rest of the country (Schwietering, 
2020). To cover this and the remainder of its electricity consumption, the DB purchases RECs from 
various installations in Europe (DB, 2019). DB trains operating in Germany do thus not run on 100 percent 
renewable energy and are unlikely to do so in the near future.

The Dutch Railways (Nederlandse Spoorwegen, NS) claims its customers’ travel is climate neutral 
(NS, 2020). It signed a PPA with an electricity provider to consume a share of the energy produced 
by new offshore wind parks for a period of ten years. Slightly over 50 percent of this amount is 
generated in the Netherlands; wind parks in Sweden, Belgium and Finland provide the remaining 
energy (NS, no date). 

These wind parks were tendered and subsidised by national governments, which must reduce their 
GHG emissions to meet climate targets set under the UNFCCC framework and by the European Union. 
Therefore, it is uncertain whether and to what extent the PPA that the NS signed has led to additional 
renewable energy capacity, and consequently, to reduced GHG emissions.
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Complementary approaches to support 
decarbonisation

Companies can contribute to long-term  
net-zero solutions by lobbying for a supportive 
policy environment

The analysis of electricity procurement options 
pursued by companies indicates that there is no 
perfect approach, but rather each has its own potential 
limitations; the best course of action that an actor can 
take also depends upon the local policy infrastructure 
and market circumstances.

As long as the company is reliant on grid 
electricity services to some extent, and as long as 
the grid is not 100 percent renewable, a company can 
make responsible choices to effect positive change, 
but it cannot guarantee the delivery of 100 percent 
renewable energy.

As long as the company remains reliant on 
grid electricity services, a sensible complementary 
approach to improve the long-term prospects of 
renewable electricity procurement is to lobby for a 
supportive policy framework to accelerate the energy 
transition and address systemic issues.

Lobbying for policy change does not imply 
any direct impact that would enable a company to 
immediately claim the neutralisation of its electricity 
emissions, but it is a constructive measure that more 
directly addresses the systemic issues of the sector, 
than individual and isolated action.

Companies can pursue renewable energy 
procurement models without claiming the 
neutralisation of electricity-related emissions

For a variety of reasons – both within the 
project business model and outside of the project 
boundary – it is difficult to establish with objective 
certainty the degree to which any of these energy 
procurement models lead to a net reduction of 
emissions. This challenge represents a significant 
limiting factor to the suitability of those models for 
claiming the neutralisation of electricity-related 
emissions. Accordingly, some actors pursue PPAs 
or capacity expansion premiums to contribute to the 
development of renewable energy capacity within 
the country/region without claiming neutrality of 
their scope 2 emissions, instead using a “location-
based” accounting approach based on the average 
grid emissions factor. Many standards and guidelines 
require or advise that actors report on scope 2 
emissions using both “location-based” and “market-
based” accounting methodologies, with the latter 
allowing for renewable energy procurement to be 
accounted (WRI, 2015; Global Reporting Initiative, 
2016; CDP, 2020). For example, multinational fashion 
retailer H&M, Spanish pharmaceutical Almirall, 
and multinational telecommunications company 
Vodafone report two sets of emissions data 
transparently: one accounting for the procurement 
of renewable energy to reduce emissions, and one 
using average location-based grid emission factors 

The Austrian Railways (Österreichische Bundesbahnen, ÖBB) also claims that its trains run on  
100 percent renewable electricity. About a third of the required electricity comes from the ÖBB’s own 
hydropower stations. Since 2018, the ÖBB has also owned solar power installations that feed directly 
into the railway’s overhead line. Meanwhile, another 25 percent of the company’s consumed electricity 
is produced by partner hydropower installations, and the ÖBB purchases RECs to cover the remaining 
energy consumption. The ÖBB currently still depends on the direct combustion of fossil fuels, as not all 
train routes in Austria are electrified and diesel engines are necessary.

The ÖBB has set the goal of becoming a “CO2-free firm” by 2050 (ÖBB, 2020). By electrifying all 
routes to avoid use of diesel engines and drastically increasing installations of its own RE capacity, 
the ÖBB could take convincing steps to meet its ‘CO2-free’ target. However, since it is unclear where 
the RECs that the ÖBB currently purchases come from, and because it is difficult to prove that these 
agreements lead to additional renewable energy capacity and are not double counted, the company’s 
claim of 100 percent renewable energy is problematic. 
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without claiming neutralisation from renewable 
energy (H&M Group, 2019; Almirall, 2020; Vodafone 
Group, 2020). H&M report that they continually 
explore the quality of renewable energy supply 
options and are currently moving away from reliance 
on RECs and towards a more balanced portfolio 
including PPAs and on-site solar PV.

This location-based accounting approach 
can also ensure that there is no distraction from 
the prioritisation of necessary energy efficiency 
measures, which is otherwise possible in the case 
that companies claim neutralisation. If a company 
purchases RECs to cover their total energy 
consumption, it may appear on paper, to the actor 
as well as other observers, that related emissions 
are reduced to zero. In this situation, climate change 
mitigation targets may no longer provide an impetus 
for companies to improve energy efficiency. Rather, 
energy efficiency can even be decreased compared 

with a business as usual scenario without the 
purchase of RECs, if an actor believes or claims 
that improved energy efficiency has no significant 
impact on the climate. For example, manufacturers 
may lower the prioritisation of investments in more 
efficient mechanical equipment, or companies in the 
IT industry may lower the prioritisation of practices to 
improve efficiency in their data storage.

3.2.3
Supply chain and out-of-boundary 
emissions

A large proportion of company or subnational 
emissions is often accounted for by embedded 
emissions in supply chains and out-of-boundary 
emissions, as demonstrated by Figure 10. These 
scope 3 emissions include upstream and downstream 

emission sources. Upstream emissions 
sources include emissions from other 
actors caused by the production of 
materials or the delivery of services that 
an actor consumes. For example, scope 
3 emissions include travel services 
operated by third party entities, be it air 
travel for employees, or courier services 
for manufacturers and retailers. For 
subnational actors, upstream scope 3 
emissions typically include the emissions 
from imported goods, out-of-boundary 
transportation and emissions from 
electricity transmission and distribution 
(Fong et al., 2014). Downstream 
emissions are those arising from the 
use of an actor’s product or service by 
consumers, customers, and citizens. 
These sources may include, for example, 
the emissions associated with vehicle use 
for a car manufacturer, or the emissions 
of other business operations for financial 
institutions that provide capital to those 
businesses. For subnational jurisdictions, 
downstream emissions include out-of-
boundary emissions associated with 
exports of materials, products and 
services to other regions and to actors 
outside of the jurisdiction’s boundary 
(Fong et al., 2014). 

Data source: CDP (2019)
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2019 inventory emissions of companies with net-zero targets, 
by emission scope and CDP Industry
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The most direct action to reduce scope 3 
emissions is through operational changes that 
lead to a reduction or a shift in the actor’s activity 
or output, for emissions-intensive activities and 
outputs (→ Section 3.2.1). Usually, corporate and 
subnational actors are not in a position to reduce and 
internalise all activity and output that results in scope 
3 emissions; in an inter-connected global society built 
upon specialisation and trade, internalisation and 
isolationism are not necessarily attractive strategies 
for most actors. As such, actors need to also pursue 
strategies to indirectly support the reduction of 
emissions that they do not have complete control 
over themselves.

Indirect approaches to support scope 3 
emission reductions

Reflecting the broad nature of scope 3 emission 
sources, companies and subnational actors exhibit 
a wide range of approaches to address them. Most 
of these strategies are based on the conscious 
selection of suppliers and consumers, or the provision 
of active support to those suppliers and consumers. 
Generally speaking, these potential approaches are 
not alternative options, but rather are approaches that 
can be pursued in parallel.

Conscious selection of suppliers and  
service providers

The most common approach for the reduction 
of scope 3 emissions is for an actor to consider 
the emissions intensity of the product or service 
offered by suppliers or service providers at the 
point of procurement. Many companies and 
subnational actors include such considerations within 
procurement guidelines and regulations to ensure 
that more environmentally friendly suppliers and 
service providers are given preference. The sports 
equipment company Decathlon – a Science Based 
Targets initiative member with a target to reduce 
scope 1 and 2 CO2 emissions by 75 percent by 2026 
– applies an internal carbon price of EUR 50 /tCO2e to 
supplier material catalogues to encourage its internal 
designers to select less emission-intensive materials 
for product design (CDP, 2019b). 

This approach introduces competition within 
the supply chain and service industries to encourage 
a shift towards less emissions-intensive products 
and services; accordingly, it can lead to an emissions 

reduction impact across the market and beyond the 
operations of the specific supplier or service provider 
selected. 

Conscious selection of consumers  
and customers

A less common line of action for reducing scope 3  
emissions is for an actor to be selective about the 
consumers and customers to whom they sell or 
export their own products or services. This approach 
can be more difficult to implement than the conscious 
selection of suppliers and service providers: profit-
oriented actors – including companies and subnational 
actors – may not have a strong incentive to limit their 
offering to a selection of consumers; some actors 
could also face legal or ethical challenges associated 
with discriminating against specific consumer profiles. 

This approach is particularly relevant for the 
financial services industry, in which an increasing 
number of institutions are including climate 
considerations in their lending criteria (see Box 12). 

Active support to suppliers and  
service providers

Separately or in addition to the conscious 
selection of suppliers, service providers and 
consumers, corporate and subnational actors may 
also work together with those external actors to 
actively support them to decarbonise their own 
operations. Such support could be manifested in 
various ways, including the following:

• Requirements can be placed on selected suppliers 
and service providers to regularly report on aspects 
of the supply chain, or even to regularly demonstrate 
improvements in the decarbonisation of the 
supply chain. Sony Corporation – one of around  
20 Japanese companies from the electronics and 
computing industries that have set targets under 
the Science Based Targets initiative, with a pledge 
of “zero environmental impact” by 2050 – requires 
manufacturing outsourcing contractors to monitor 
and report on their GHG emissions and renewable 
energy support schemes, and to demonstrate 
emission intensity reductions each year, as part of 
efforts to reduce scope 3 emissions by 45 percent 
by 2030. Sony also set the target for 10 percent 
of its suppliers to have their own science-based 
targets by 2025 (Sony Corporation, 2020). 
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• Direct advisory support could be provided 
to suppliers and service providers on how to 
decarbonise and optimise their operations. 
Multinational furniture manufacturer and retailer 
Inter IKEA Group – with the commitment to become 
“climate positive” by 2030 – works with its glue 
suppliers to identify bio-based alternatives to 
fossil fuel-based glue, which Inter IKEA Group 
identified as a material representing 6 percent of the 
company’s entire climate footprint. Inter IKEA Group 
also conducts training sessions with its suppliers on 
how to comply with the list of “must” requirements it 
imposes on them (Inter IKEA Group, 2019).

 

Develop optimised or lower-carbon  
alternative products 

Corporate and subnational actors can improve 
the emissions-intensity of their products and 
exporting industries by optimising existing products 
and processes or developing entirely new lower 
carbon products. Often, consumer pressure may 
drive these approaches. For instance, several vehicle 
companies have set targets to phase out internal 
combustion engines in favour of electric vehicles, 
largely in response to a growing number of European 
countries, including Norway, setting national deadlines 
for phasing out internal combustion engines as early 
as 2025. For instance, Ford aims to increase the share 
of electric vehicles sold in Europe to 50 percent by 
2022 (Wappelhorst, 2020).

Build consumer capacity for 
 responsible behaviour

Actors can increase consumer awareness and 
capacity for responsible consumption behaviour 
through information campaigns and the provision 
of monitoring equipment. The utility company Engie 
uses an electricity demand response programme to 
allow their commercial and industrial consumers to 
save money and contribute to emissions reduction. 
Using smart devices attached to commercial and 
industrial equipment for heating, cooling and lighting, 
the electricity demand of participants is curtailed 
when the grid reaches peak demand. This innovation 
contributes to increased grid flexibility, allowing 
more renewable energy sources to be used in place 
of the fossil fuel-based gas peak plants that typically 
serve the function of meeting peak energy demand 
(Engie, 2020). The energy multinational Centrica also 
uses a demand-response programme alongside an 
energy data insights platform to support businesses 
towards its target to reduce customer emissions by 
25 percent by 2030. Centrica additionally claims 
to lobby governments to create the conditions 
necessary for decarbonisation and for customers to 
reduce their emissions (Centrica, 2019). 

Box 12 

Decarbonising the portfolios of commercial 
financial institutions 
The Paris Agreement calls for “making finance flows consistent with a pathway towards low greenhouse 
gas emissions and climate-resilient development” (Article 2.1c). Currently, financial institutions 
with cumulative assets of at least US$ 47 trillion under management are committed to climate-
related targets for their investment portfolios, representing 25 percent of the global financial market 
(Lütkehermöller et al., 2020). These targets vary in their ambition and do not cover all assets under 
management. Further, financial institutions do not have full control over their investees’ emissions. 
If a financial institution sells emission intensive assets, others can take these over, so that emission 
levels do not necessarily decrease. In the end, numerous factors impact the likelihood of climate-
related investment targets leading to reduced real emissions at the economy-wide level. These include 
achieving a critical mass of financial institutions that set and work to achieve robust climate-related 
investment targets (Lütkehermöller et al., 2020).
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Key differentiations for ambition

The unique specificity of actors’ scope 3 emission 
sources and the indirect nature of corresponding 
reduction methods makes it difficult to objectively 
compare different actors’ ambition. 

Ambitious actors may reflect on the following 
questions, which were identified from our analysis of 
subnational governments and companies as some of 
the most significant differentiating factors, to ensure 
the ambition of their approaches:

What degree of responsibility is 
assumed?

The degree to which companies and subnational 
actors report and act on their scope 3 emissions is 
highly variable: only 23 percent of corporate net-zero 

targets include scope 3 emissions (Figure 11), while 
among cities and regions this is an even less common 
practice (Figure 12). 

Of the actors that do include scope 3 emissions 
in their targets, only a small minority cover the full 
breadth of upstream and downstream emission 
sources. There can be several reasons for this gap: 
initially, the number of emission sources from scope 
3 emissions can be extensive or even innumerable, 
so it may not be possible to obtain an overview or 
accurate information on all these emission sources. 
Lack of transparency in reporting greenhouse gas 
inventories and emissions data may also limit actors’ 
ability to appropriately account for scope 3 emissions. 
Methodologically, it may be difficult to fully account for 
some scope 3 emissions given uncertainties involved 
in the consumption or lifecycle emission impacts of 
some products or services. 

 

Financial institutions have three main instruments at their disposal to reduce the carbon intensity of 
their portfolios: divestment, engagement and positive impact investment. Most pledges – as measured  
in assets under management – focus on divestment, and of these, most target coal. For instance,  
46 percent of the reinsurance market and 37 percent of the insurance industry’s global assets are 
covered by coal exit policies (Bosshard et al., 2019). As a result, coal companies face higher costs, 
which may affect their operations. In Australia, for instance, the Adani Group had difficulties finding 
insurance to develop the Carmichael mine, which would produce 4.6 billion tonnes of carbon dioxide 
over its lifetime. At least 16 international insurance companies ruled out underwriting the project 
(Bosshard et al., 2019). However, while the mine’s scope and scale were reduced, the project is still 
going ahead (Curran, 2020).

Institutions may use a combination of divestment, engagement and positive impact investment. For 
instance, they may engage with the targeted investee’s management and threaten, or use, divestment 
as a measure of last resort. Under the DivestInvest initiative, financial institutions divest from polluting 
assets and invest the money in climate solutions (DivestInvest, 2020).

Since the impact of climate-related investment targets on global GHG emissions is uncertain, it may 
be preferable for financial institutions to focus on contributing to net-zero carbon emissions by 2050 
and aligning their portfolios with the Paris Agreement temperature goals. A number of organisations 
have proposed or are developing guidance for “Paris aligned investments” (e.g. Germanwatch & 
NewClimate Institute, 2018a; UNEP FI; PRI, 2019; IIGCC, 2020). 

Financial institutions face two big unknowns when attempting to align their portfolios with the Paris 
Agreement temperature goals: the timing of policy measures and future carbon prices. Swedish 
pension fund Alecta estimated that the market value of its equity investments would decrease  
by 48 percent in 2040 under a carbon price aligned with limiting global warming to 1.5˚C (Alecta,  
2019). Alecta has since become a co-founder of the Net Zero Asset Owner Alliance, an alliance of  
30 institutional investors representing 5 trillion under assets that commit to net-zero emission 
investment portfolios by 2050 (UNEP Finance Initiative, 2020). 

Source: Adapted from Lütkehermöller et al. (Lütkehermöller et al., 2020)
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The extent to which actors should assume 
responsibility for scope 3 emissions is a question 
for which there is limited definitive guidance. Some 
actors argue that although they encourage their 
supply chains and consumers to reduce emissions, 
they do not consider themselves responsible for 
those emissions. The fact that upstream scope 
3 emissions are far more commonly included in 
company’s targets than downstream emissions 
may be an indication that it is a relatively common 
expectation for companies to assume responsibility 
for upstream scope 3 emissions. Only a minority of 
the most ambitious actors also assume responsibility 
for downstream emissions. 

The coverage of scope 3 emissions that actors 
include in their net-zero target may not necessarily 
correspond with the coverage of the emission 
reduction approaches that they implement. What this 
means for the ambition of the actor’s target depends 
upon the actor’s individual circumstances and the 
transparency of the target’s claim. In the case that an 
organisation is forthcoming that its target only applies 
to certain scopes, it could be perceived as indication of 
additional ambition if an actor goes beyond this scope 
to deliver additional measures. In contrast, where 
the communication on this issue is less transparent, 
this could be a factor that leads to a target being less 
ambitious than an audience is led to believe. 

Figure 11
Number of corporate net-zero actors  
with scope information

Data source: Data-Driven EnviroLab (2020)
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Emissions included within the scopes of cities’ and regions’ net-zero targets 
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How broad is the coverage of implemented 
approaches?

Full coverage of scope 3 emissions is not 
necessarily realistic for many actors, regardless of the 
actors’ ambition. The most ambitious actors will strive 
to continuously improve their identification of scope 3 
emission sources and actions to address them.

Given the probable incompleteness of 
accounting and reduction strategies for scope 3 
emissions, it is worth carefully considering what 
emission sources an actor addresses, whether the 
actor’s actions target the main emission sources, and 
whether the actor’s climate claims accurately reflect 
the limitations of its actions. An actor may apply a 
certain approach to only a portion of the its activities. 
For example, the conscious selection of suppliers may 
only be implemented for a single material or service, 
while many other procurement processes remain 
unchanged; similarly, efforts to raise awareness for 
responsible consumption of a company’s output may 
only be pursued for one of an actor’s many products. 
Energy company Total has a scope 3 target that only 
applies to its customers in Europe: they plan to reach 
net-zero emissions from its energy products sold to 
Europe by 2050 (CDP, 2019). German courier service 
DHL promises “climate neutral delivery” of parcels and 
letters within Germany, and to the rest of the world for 
an additional fee (DHL, 2020). Other delivery services 
it offers, however, are not climate neutral. Since it is 
unlikely that any given actor’s strategies for reducing 
scope 3 emissions will be applied across all areas of 
its operations and all possible emission sources, it is 
important for ambitious actors and critical observers 
to assess the true scope of action implied by a 
target and whether the limitations of this action are 
transparently communicated.

How consequential are the approaches 
established?

The quality of action – in addition to the scope 
of action – is something for ambitious actors to 
continuously consider and improve upon.

Among the subset of corporate and subnational 
actors that specify their approaches for reducing 
scope 3 emissions, strategies range from strong 
measures with a meaningful impact to measures that 
lack tooth and represent a continuation of business 
as usual. For example, the impact of introducing 
climate-related criteria into procurement decisions 
is completely dependent on the strength of those 

criteria in relation to other considerations integrated 
into the procurement process. Communicating that 
approaches for reducing scope 3 emissions are in 
place may give the impression that action is being 
taken, but this is by no means a guarantee of any 
meaningful impact. 

The consequentiality of such approaches 
in practice is difficult for actors to objectively 
assess; actors can demonstrate ambition here 
by transparently discussing their situation and 
challenges, as well as their efforts to improve the 
effectiveness of their approaches. For example, in 
Oslo’s 2020 climate budget, the city government 
quantifies the benefit of sustainable procurement 
policies against a business as usual (BAU) scenario. 
Specifically, they aim to transition to zero emissions 
biofuel for vehicles and machinery associated with 
municipal construction sites in Oslo, with an expected 
emissions reduction of 14 ktCO2e by 2023 compared 
to the BAU (Oslo City Government, 2020). 

What is the level of transparency?

Differences in the coverage of scope 3 emissions, 
strategies for their reduction, and the strength of 
those measures, make each actor’s approach to 
tackling scope 3 emissions unique and not easily 
comparable to others. This challenge highlights 
the importance of the transparency with which an 
actor communicates its assumed responsibility and 
action. Level of transparency is something that can 
be objectively assessed and compared between 
actors. Given that open communication is key to 
encouraging constructive dialogues concerning the 
most challenging emission sources to address, the 
level of an actor’s transparency regarding its scope 3  
emissions and strategies for reducing them should 
be considered an indicator of ambition in its own 
right. The information technology company AMD 
has separate targets for different aspects of their 
scope 3 emissions. For instance, since their wafer 
suppliers are a major source of upstream emissions, 
they have separate intensity-based targets for the 
electricity use, water use, and GHG emissions of the 
wafer suppliers that they use. For their downstream 
scope 3 emissions, the company also has a goal for 
energy efficiency improvements in their products 
compared to the 2014 baseline. On their website, the 
company also clearly communicates to consumers 
which of their climate goals are on track, which are 
challenging, and which are at risk of not being met 
(AMD, 2020).
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3.3
Neutralisation of 
emissions through 
offsetting

Many actors choose to support emission 
reductions elsewhere – i.e. outside the activity 
boundary of the subnational or corporate actor - and 
then claim those reductions towards their emission 
reduction or net-zero targets. This approach is 
commonly known as “offsetting.” Offsetting projects 
generate emission reduction credits which can be 
purchased by individuals or organisations; these are 
known as carbon offset credits.

Subnational and corporate actors generally use 
offsetting credits to claim that the emissions in their 
own GHG inventories have been neutralised – we 
refer to this is as a compensation claim. Taking this 
approach, actors claim that by purchasing a certain 
number of carbon offset credits which each represent 
an emission reduction of 1 tCO2e, they are neutralising 
their own emissions by the same amount. For instance, 
an actor with annual emissions of 200 tCO2e can 
purchase 100 carbon offset credits and claim to have 
reduced its carbon footprint by 50 percent.

GHG emission abatement projects from which 
offset credits are generated are not necessarily 
located in the same country as the buyer. Indeed, 
buyers are often located in industrialised countries, 
while emission reduction projects are usually hosted 
in developing nations, where they are typically paired 
with sustainable development objectives.

The following sub-sections explore a number of 
limitations that challenge the fundamental suitability 
of offsetting and compensation claims and examine 
important nuances between the quality of different 
offsetting approaches that subnational governments 
and businesses adopt when implementing net-zero 
emissions strategies.

The fundamental suitability of offsetting  
and compensation claims

Historically, observers and consumers have 
largely accepted the practice of offsetting emissions, 
although it has been broadly recognised that the 
impact associated with the procurement of offset 
credits is more ambiguous than the impact from direct 
reduction of one’s own emissions. However, under 
the global climate governance framework of the Paris 
Agreement in the post-2020 context, the following 

issues demonstrate that the suitability of offsetting 
as an approach for claiming the neutralisation of 
one’s own emissions is even more critical than before 
(NewClimate Institute, 2020).

Claiming climate neutrality through  
offsetting may divert attention from the  
fact that, to meet the objectives of the  
Paris Agreement, we need decarbonise  
all economies worldwide 

The latest scientific evidence on pathways 
required to meet internationally agreed climate change 
targets demonstrates more clearly than ever that 
actors in industrialised nations need to immediately 
begin a rapid transformation to net-zero and eventually 
to net-negative emissions within their own territories 
and operational boundaries (IPCC, 2018); outsourcing 
emission reductions to actors in other countries is not 
an option that aligns with these pathways.

Climate neutrality claims that significantly 
depend on the use of offsets are not conducive to 
the achievement of the Paris Agreement objectives; 
rather, we stress the importance of transparency 
and facilitative dialogue for ambition raising. The 
transparent communication of an actor’s own 
emissions and the plans and challenges faced in 
reducing emissions further can be more constructive 
and solution-seeking than a subjective claim to carbon 
neutrality delivered through offsets.

The impact from offset credits cannot  
be considered additional if it presents 
developing countries with a perverse  
incentive to limit the extent to which they 
ratchet-up their own ambition 

The prospect of potential revenues from 
emission reduction credits associated with offsetting 
programmes may present countries with a perverse 
incentive to restrict the extent to which they ratchet-
up the ambition of their unilateral action during NDC 
revision cycles. To maximise foreign investment, 
countries may limit their own national GHG emission 
reduction targets so that more of their mitigation 
potential can be tapped by international offsetting 
mechanisms. 

A key condition for determining the integrity 
of offset credits is the additionality of the emission 
reduction project; that is, the guarantee that credited 
emission reductions are additional to what could 
be achieved without the offsetting programme. In 
historical offsetting mechanisms, additionality could 
be proven by showing that local legislation did not 
require the activity and that offsetting revenues 
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could help overcome barriers which would otherwise 
prevent implementation. Since the coming into force 
of the Paris Agreement, the concept of additionality 
needs to be redefined and should imply complete 
certainty that the project supported could not 
realistically have been implemented otherwise 
through unilateral ambition enhancements on the part 
of the host country. 

Stringent safeguards are needed to avoid or 
reduce the effects of such perverse incentives and to 
ensure additionality. With these regulations in place, 
offsetting programmes would need to ensure that 
they only tap highly ambitious mitigation options that 
are beyond the reasonable reach of the host country’s 
unilateral action and do not represent a conflict with 
the country’s own mitigation targets. Such stringent 
safeguards would be technically and politically difficult 
to establish. Even then, perverse incentives would 
remain to push the boundaries of those safeguards 
and seek loopholes. Since most emission reduction 
projects registered under crediting programmes to 
date have been developed in the context of cost-
saving, rather than ambition-raising mechanisms, 
there are very few, if any, examples of existing credited 
projects that represent “high-hanging fruit” and could 
be considered truly additional in the context of the 
Paris Agreement. Given the difficulty in objectively 
determining additionality in line with this definition, it 
is likely that only a niche and ever decreasing number 
of activities could qualify, meaning offsetting does not 
represent a viable option for rapidly increasing demand 
volume of the subnational and business actor market.

Subnational and corporate actors can better 
support ambition-raising in developing 
countries through a contribution claim model

Developing countries need more financial 
support to ramp up their mitigation action, and 
voluntary subnational and corporate action is a 
vital channel of such support. However, a more 
constructive environment where this finance positively 
reinforces ambition raising efforts is required, rather 
than one that provides perverse incentives to limit 
ratcheting up commitments. In contrast to offsetting 
approaches, if the financial support from voluntary 
action results in emission reductions that are owned 
by the host country, this action will not conflict with the 
host country’s GHG emission reduction target, but 
rather provide support for reaching and ratcheting up 
those targets.

In recognition of the limitations of offsetting and 
the need to ramp up financial support to developing 
countries, some actors are moving away from the 

compensation claim model to a contribution 
claim. Actors claim to contribute to climate mitigation 
elsewhere, without claiming ownership of the emission 
reduction outcomes and without counting associated 
reductions towards their own GHG inventories or net-
zero target. 

A number of organisations have proposed or use 
this or similar approach in recent years:

• The Science Based Targets initiative (SBTi) 
explicitly rules out offsets toward the progress of 
companies’ science-based targets, and suggests 
the use of offsets only as an option for companies 
wanting to finance additional mitigation action 
beyond their science-based target (SBTi, 
2019b). Nevertheless, SBTi recently softened 
its position on offsetting to suggest actors use 
offsets projects to meet “science-based net-zero 
targets”. However, these targets are distinct from 
actors’ science-based GHG emission reduction 
targets, for which the guidelines have not changed 
(Carrillo Pineda et al., 2020).

• The Gold Standard proposed a “reduce within, 
finance beyond” approach in which actors reduce 
emissions by what is required to limit global 
warming to 2°C and finance emission reductions 
elsewhere that are at least equal in amount to their 
own residual emissions; however, actors cannot 
claim the outcomes of this financial support towards 
their own emission reductions. Accordingly, the 
Gold Standard plans to establish a new form of 
Certified Statement of Emission Reduction which, 
unlike traditional carbon offset credits, may not be 
transferred to the buyer for use towards carbon 
neutrality claims (Gold Standard, 2017).

• Carbone4 propose that net-zero emissions should 
refer only to the global goal of balancing emissions 
and removals and not to a single actor. Under this 
logic, they propose the notion that organisations 
can only contribute to the trajectory towards 
global carbon neutrality but should not claim that 
activities supported through carbon finance can 
cancel the company’s operational emissions 
(Carbone4, 2020)

• NewClimate Institute’s Climate Responsibility 
approach pursues the provision of finance to 
support initiatives for transformational action 
under a contribution claim model, without claiming 
offset credits or the neutralisation of remaining 
emissions. The main focus of the approach is the 
development of a transparent and constructive 
dialogue regarding an actor’s emissions and the 
challenges it faces to further reduce emissions 
(NewClimate Institute, 2020).
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Transforming the offsetting market to 
support the high-hanging fruit

Despite the wide variation in existing offsetting 
projects and their quality, we recognise that existing 
offsetting programmes were established with the 
objective of identifying low-hanging fruit for achieving 
cost-efficient mitigation and that consequently, such 
programmes have not explored more novel and 
inaccessible emission reduction projects.

For this analysis, we focus on drawing a 
distinction between procuring credits from existing 
and more easily accessible emission reduction 
projects, and supporting the development of projects 
that are novel and relatively inaccessible emission 
reduction projects. 

The low prices of existing carbon offset 
projects cannot incentivise actors to reduce 
their own emissions

Emission reduction credits generated by existing 
and more easily accessible projects are generally sold 
at relatively low prices on both compliance and voluntary 
markets. A survey of credit buyers showed that buyers 
paid an average US$ 3.01/tCO2e for voluntary offset 
credits in 2018 (Donofrio et al., 2019). Warnecke et 
al (2019) found that more than 86 percent of the 
theoretical CER supply potential from CDM projects 
in the 2013-2020 period is available at prices of below 
EUR 1/tCO2e. These price levels are substantially lower 
than the carbon-price levels that would consistent 
with the Paris Agreement 1.5˚C temperature goal, 
which the High-Level Commission on Carbon Prices 
found to be at least US$ 40-80/tCO2e in 2020 and  
US$ 50-100/CO2e by 2030, provided that a 
supportive policy environmental is in place (High-Level 
Commission on Carbon Prices, 2017). Compared 
with these price levels, even carbon offset credits 
available at prices of US$ 16/tCO2e, which represents 
the 99-percentile upper range outliers of credit prices 
of existing voluntary market projects (Hamrick and 
Gallant, 2017), are still relatively low cost, and may not 
incentivise actors to make operational changes and 
reduce scope 1, 2 and 3 emissions.

The purchase of inexpensive carbon offset 
credits from existing and easily accessible 
projects may have no meaningful climate 
impact

Existing projects have created a huge surplus 
of carbon offset credits in recent years because the 
number of credits issued consistently exceeded the 

number of credits retired. Existing projects under the 
four largest offsetting programmes could supply an 
additional 18 billion offset credits in the period 2021-
2035 (Fearnehough et al., 2019). By comparison, fewer 
than 50 million credits have been retired annually on 
the voluntary market in recent years (Hamrick and 
Gallant, 2017).

Merely 4 percent of the credit supply potential 
from existing projects registered under the Clean 
Development Mechanism (CDM) comes from 
projects that are highly vulnerable to discontinuation 
(Warnecke et al., 2019). This means that whether or 
not actors purchase offset credits, the projects will 
continue to operate and deliver emission reductions.

While many existing carbon offset projects 
represent relatively low-hanging fruit and come at 
low costs, they may also have significant sustainable 
development benefits, which makes them attractive 
to many subnational and corporate actors. Such 
considerations may make projects worthy of financial 
support if there are aspects of the project that require 
ongoing funding support to continue delivering 
sustainable development impacts. However, support 
providers should re-consider whether a quantitative 
emission reduction claim is appropriate in cases 
where climate impact is highly uncertain.

Actors can achieve a climate impact by 
supporting the development of new and less 
accessible projects – the “high-hanging fruit”

The majority of new projects that are currently 
being developed or proposed for post-2020 offsetting 
mechanisms represent a continuation of historical 
offsetting approaches and carry the same limitations. 

Recognising the issues associated with existing 
offsetting projects - especially those that represent 
more accessible technologies and practices - actors 
may choose to instead support new mitigation projects 
that focus on less accessible technologies and 
practices; these projects can be considered the high-
hanging fruit of climate change mitigation potential. The 
Oxford Principles for Net Zero Aligned Carbon Offsetting 
suggests that offsetting for the achievement of net-zero 
targets should be restricted to the use of high quality 
credits with a low-risk of non-additionality, and only after 
prioritising the reduction of one’s own emissions and the 
scaling up of removals (Allen et al., 2020)

This shift would entail a radical transformation 
of the offsetting market. These “high-hanging fruit” 
projects are nascent worldwide, require specific 
know-how, and/or come at high cost (Warnecke et 
al., 2018).7 Such projects are not currently readily 
available through existing carbon credit markets, 

7 Specific examples include geothermal heat pumps to replace coal-fired heating plants in Mongolia and Net-Zero Energy Buildings in Colombia (Kachi 
et al., 2020; Nascimento et al., 2020).49
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due to the traditional focus of these markets on cost-
efficiency and the “low-hanging fruit”. Importantly, 
what constitutes an inaccessible project depends on 
the country context. For instance, whereas European 
countries have experience with constructing Net-
Zero Energy Buildings (NZEBs), such buildings are 
inaccessible to most developing countries, because 
the required know-how is lacking and pilot buildings 
are rare to not existent. This expertise cannot simply 
be imported from North America or Europe, because 
the climatic conditions in many developing countries 
require specific changes for the construction of a 
NZEB (Kachi et al., 2020).

Financial support from subnational and corporate 
actors can be valuable in unlocking the potential 
of nascent technologies, particularly in developing 
countries. This support helps reduce the costs of 
such technologies, lower barriers to implementation, 
and facilitates the host country to set more ambitious 
emission reduction targets in subsequent nationally 
determined contributions. However, because such 
“high-hanging fruit” projects are generally novel, they 
may be less likely to immediately produce quantifiable 
or credited emission reduction outcomes. This means 
that even for these projects, a contribution claim 
model might be a more suitable support option than a 
compensation claim with offsetting.

Trends for the use of offsetting in  
net-zero targets

Offsetting is a common approach for cities, regions 
and companies. Our sampling of companies’ net-zero 
targets found that the majority of those companies 
intend to use offsetting towards their net-zero targets; 

for some companies it is the main instrument for target 
implementation. Approximately one third of companies 
indicate that they have no plans to use offset credits. 
For the US manufacturing company Church & Dwight 
– which set a target of carbon neutrality by 2025 – a  
1 percent reduction in their emissions between 2018 and 
2019 was an overachievement of their 2019 target for no 
emissions growth year-on-year (CDP, 2019b); their main 
strategy for achieving carbon neutrality in 2025 is the 
procurement of forestry offset credits (Church & Dwight, 
2020). Contentious net-zero and carbon neutrality 
targets coming from companies in the aviation industry 
are also heavily or even exclusively based on the use of 
offset credits (see Box 13). Very few companies explicitly 
rule out the use of offsets. The multinational energy 
services company Centrica explicitly rule out the use of 
offsets for their target to be net-zero by 2050 (Centrica, 
2019); the company sets out a number of measures and 
interim targets for achieving emission reductions, but is 
also transparent about the fact that they do not yet know 
how they will address the deeper decarbonisation that 
they commit to.

Overall trends from voluntary offsetting markets 
indicate that the vast majority of offset credits used 
by companies come from forestry and land use 
and renewable energy projects (Figure 13). Credits 
related to renewable energy offsetting projects and 
carbon dioxide removal projects forestry and other 
land use were purchased by companies, cities and 
regions at an average price of US$ 1.7 and US$ 3.2 
respectively, in 2018 (Donofrio et al., 2019). Warnecke 
et al. (Warnecke et al., 2019) found that renewable 
energy offsetting projects were among the least likely 
projects to require revenues from carbon credit sales 
to continue their project operations.

Figure 13
Trends from carbon credit markets for voluntary offsetting in 2018
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Of the 941 cities and regions with net-zero 
targets surveyed, 27 percent clearly report intentions 
to use offsets; the number is likely even higher since 
the number of cities and regions that explicitly ruled 
out offsetting is limited, as it is for companies. In 
the case of cities and regions, references to the 
use of offsets often relate to offsetting emissions 
of the specific administrative body rather than the 
emissions within the geographical jurisdiction, and 
this approach is commonly achieved by supporting 
emission reduction or removal projects inside the 
actor’s own geographical jurisdiction. This method is 
not comparable to the procurement of offset credits 
from projects outside of the actor’s jurisdiction; it 

might rather be considered a support option for the 
reduction of the actor’s own emissions, if considering 
the emissions of the geographical jurisdiction rather 
than emissions of the administrative body.

Figure 14 provides an overview of the types 
of offsetting projects that cities and regions are 
purchasing credits from towards their own net-zero 
targets, based on our surveying exercise. The trends 
are similar to the overall voluntary offsetting market 
trends discussed above: measures for CO2 removal 
related to forestry or other land-use are particularly 
popular, especially among regional governments; 
for emission reduction projects, renewable energy 
projects are by far the most popular. 

Figure 14
Use of offsetting approaches for subnational actors’ net-zero target implementation

Data source: 
Data-Driven EnviroLab 
(2020)
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Carbon neutral aviation through low-cost 
offsets 
Air transport is one of the hardest to abate sectors, although opportunities for decarbonisation exist. 

The sector was one of the first to offer its customers the choice to ‘neutralise’ emissions by purchasing 
carbon offset credits. Airlines now increasingly set net-zero targets or offer carbon neutral flights. 
For instance, in 2019, EasyJet announced all its flights would be ‘carbon neutral’ (Easyjet, 2019). Air 
France and British Airways offset carbon emissions from flights within France and the United Kingdom, 
respectively (Air France, 2019; British Airways, 2019). Moreover, the International Airlines Group – 
under which numerous airlines, including British Airways and Iberia, fall – have committed to net-zero 
carbon emissions by 2050 (IAG, 2019).
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3.4
Supporting carbon 
dioxide removal 
technologies and 
practices

Carbon dioxide removal (CDR) practices and 
technologies remove CO2 from the atmosphere and 
store carbon in another medium where it will not act 
as a direct driver of climate change. Achieving a 1.5°C 
warming scenario with no temperature overshoot will 
require significant carbon dioxide removal in addition 
to emission reductions (IPCC, 2018). Alongside and in 
addition to deep and expedient emission reductions, 
the exploration, development and deployment of CDR 
technologies and practices is also imperative for the 
achievement of the Paris Agreement.

An increasing number of subnational and 
corporate actors are drawing on CDR measures, 
sometimes directly counting this action towards 
implementation of their climate change mitigation 
targets. More than 100 of the cities and regions with 
net-zero targets that we assessed provide support 
to CDR technologies and practices as a part of their 
climate change mitigation action. The practice is also 
popular and gaining traction with corporate actors; 
the volume of offset credits purchased from forestry-
related projects grew 342 percent between 2017 
and 2018, making this by far the most popular type of 
offset credit on the voluntary market, and this trend 
was predicted to continue into 2019 (Donofrio et al., 
2019). Some actors, including Apple and Velux – both 
with targets for net-zero by 2030 – report that they 
intend to exclusively use carbon dioxide removal 
projects to offset their remaining emissions for the 
achievement of net-zero targets (Apple, 2020; Velux, 
2020). For both of these companies, forestry and land-
use related CO2 removals are currently identified as 
the preferred approach. Other companies, including 

Some airlines strive to achieve actual emission reductions through operational and technological 
measures, for instance by improving the energy efficiency of new aircraft and developing alternative 
fuels. However, all airlines rely heavily on carbon offset credits – mostly from renewable energy 
and forestry projects – for their carbon neutrality claims. Warnecke et al. (2019) show that there is 
ample potential supply of offset credits for the forecast demand of the aviation sector; credits can be 
purchased for less than EUR 1/tCO2e and from existing offset projects that do not actually need those 
offset revenues to continue their mitigation activities. 

None of the assessed airlines offer much information regarding the projects they purchase credits 
from, or on the price they pay for offset credits. However, based on general project descriptions and 
the price that customers pay when they voluntarily offset emissions from international flights with 
British Airways and Air France, airlines likely pay well below US$ 10/tCO2. Such low prices send no 
meaningful signal for decarbonising the aviation sector.

Airlines’ net-zero claims are not transparent about the climate impact of aviation and may mislead 
customers. Passengers may believe that their ‘carbon-neutral’ flight has no climate impact. This 
– in combination with relatively cheap flight tickets and short travel times – may lead to an increase in 
demand for short-haul aviation and associated emissions. For instance, EasyJet launched its shortest 
domestic route between Birmingham and Edinburgh – a connection served by regular high-speed rail – 
around the same time that it announced its carbon neutrality claim. 

Further, airlines’ net-zero targets and claims focus exclusively on carbon emissions. However, air travel 
has significant non-CO2 climate impacts that contribute to global radiative forcing (Owen et al., 2010), 
which are estimated to increase the climate impact of aviation by a factor of up to 3 (Atmosfair, 2016). 

Efforts to genuinely decarbonise the aviation sector should be encouraged and applauded, but 
misleading carbon neutrality and net-zero claims are not a constructive approach to move towards 
this goal, and do not give an accurate representation of the sector’s prospects.
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Boston Consulting Group, H&M and Microsoft, are 
also exploring technological CDR options to offset 
their remaining emissions (H&M Group, 2019a; BCG, 
2020; Microsoft, 2020a). This focus on CO2 removals 
is aligned with recommendations from The Oxford 
Principles for Net Zero Aligned Carbon Offsetting (Allen 
et al., 2020), although these guidelines recommend a 
shift to carbon dioxide removal measures with longer-
lived storage, such as underground and mineral 
storage.

While it is important for the provision of support 
to CDR activities to continue to gain momentum, 
there are issues associated with the comparability of 
carbon dioxide removal and emission reductions that 
call into question the suitability of CDR activities for 
use in offsetting approaches and to meet a corporate 
or subnational emission net-zero target. There are 
important distinguishing features between CDR 
activities that influence the extent to which the activity 
represents an ambitious action on the part of the 
support provider.

Carbon dioxide removal technologies and 
practices have a broad range of costs and 
potential impacts

A broad range of CDR technologies and practices 
exist or are under development. Jeffery et al. (2020) 
find that these activities vary significantly in terms of 
their costs, maturity, global climate change mitigation 
potential, duration of CO2 storage, benefits beyond 
CDR, and potential negative impacts. The authors 
draw a high-level distinction between biological 
capture and storage, underground storage, and mineral 
storage to account for the differences with respect to 
these issues and to distinguish between the suitability 
of CDR activities for different support options:

• Biological capture and storage measures 
include soil carbon sequestration, afforestation 
and reforestation. Many practices for biological 
capture and storage have been broadly applied 
for decades, and in some circumstances can be 
implemented at relatively low- or even negative-
costs due to the associated benefits for the land 
and local ecosystems. However, the permanence 
of these measures is unreliable, as soils and 
forested areas remain vulnerable to anthropogenic 
or natural disturbances that can lead to the release 
of captured and stored carbon at any point.

• Underground storage of carbon dioxide, for 
example in depleted oil and gas fields, is usually 
used for biomass-fired energy generation with 
carbon capture and storage (BECCS), and for 
direct air carbon dioxide capture and storage 
(DACCS). These measures can be very expensive 
in some circumstances, often due to high energy 
requirements for operation; consequently, they 
remain mostly in a demonstration phase to test 
performance and viability. The underground 
storage of CO2 can theoretically be long-term, 
but the relative technological immaturity of these 
approaches causes uncertainty in this regard. 
Turkish conglomerate Tekfen supports research 
on BECCS in cooperation with Istanbul Technical 
University (Tekfen Holding, 2017; CDP, 2019b). 
The city of Stockholm – committed to targets of 
being fossil-free by 2040 and net-zero by 2045 
(City Executive Office of Stockholm, 2016) – is 
investing in BECCS with combined heat and 
power through its energy utility Stockholm Exergi 
AB – which has its own target to be “climate 
positive” by 2025 (S&P Global Ratings, 2020) 
– and in cooperation with Finnish energy major 
Fortum Oyj (Bioenergy International, 2019). None 
of the companies surveyed by CDP in 2019 that 
communicated net-zero targets, nor the cities and 
regions assessed in this report, mention support 
programmes for DACCS.

• Mineral storage measures such as enhanced 
terrestrial weathering and mineral carbonation 
can result in very long carbon storage, although 
most measures remain at an early stage of 
research or development and there remain 
many uncertainties with regards to the accuracy 
of potential monitoring techniques, as well 
as the costs of implementation. The regional 
government of Norrbotten County in Sweden is 
pursuing measures for mineral carbon storage, 
to implement its net-zero by 2045 target, which 
also includes a real emission reduction target 
of 85 percent (Norrbotten County, 2020). 
None of the companies CDP surveyed in 2019 
whose targets qualified as net-zero mention 
support programmes for mineral carbon storage 
associated with carbon dioxide removals.
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Some actors count support for carbon 
dioxide removals against their own emission 
reduction targets, whilst others adopt 
separate targets for emission reductions 
and removals

CDR is sometimes referred to interchangeably 
as negative emissions technologies and practices, 
assuming an equivalence between a unit of emissions 
reduced and a unit of emissions removed from the 
atmosphere. Assuming CDR to be equivalent to 
negative emissions, the outcomes of subnational 
and corporate actors’ CDR activities are often 
used to count towards their single emission 
reduction targets. In this construct, CDR activities 
are generally pursued simply as a type of emissions 
offsetting project towards carbon neutrality claims 
and net-zero targets. 

The assumption of equivalence between 
emission reductions and emission removals 
is problematic. Due to key issues related to the 
permanence of the CDR outcome or methodological 
uncertainties (see Box 14), Jeffery et al. (2020) 
concluded that none of the major CDR measures 

that they assessed could provide the suitable level 
of guarantee that they can be considered directly 
equivalent to emission reductions and suitable 
for offsetting emissions. Recognising that the 
outcomes of CDR activities are generally not directly 
comparable to the outcomes of emission reduction 
activities, actors may set and pursue separate and 
independent targets for each type of outcome: 
one target for emission reductions, and another 
separate target for carbon dioxide removals (Levin 
et al., 2020). Danish manufacturer Velux plans to 
reduce scope 1 and 2 emissions to zero by 2030, 
but also has a separate target for carbon dioxide 
removals. The company plans to remove as much 
carbon dioxide from the atmosphere by 2041 as it has 
emitted since its founding in 1941 (Velux, 2020) Apple 
and Microsoft both specify separate targets for GHG 
emissions and GHG removals, but also combine both 
together into a single net-zero target for 2030 (Apple, 
2020; Microsoft, 2020a). After achieving its target 
for net-zero emissions in 2030, Microsoft, like Velux, 
will continue to pursue a separate target for carbon 
dioxide removals to remove its own lifetime emissions 
since 1975, by 2050.

Box 14 

Permanence and methodological 
uncertainties of carbon dioxide removal 
outcomes 
Permanence of a CDR outcome refers to the degree of certainty that the previously sequestered 
carbon will not be released at a later point in time. Permanence is a very important issue when 
considering the relevance of CDR outcomes for offsetting GHG emission balances, since the release 
of previously sequestered carbon at any point in the future negates the benefits of the sequestration 
for the long-term mitigation of climate change. At the point at which the carbon dioxide is released, 
the atmospheric concentration of carbon dioxide is restored to the same value that it would have 
been had the CDR activity never taken place. The removal of carbon dioxide from measures without 
permanence is only a delay in emissions, and therefore should not be used to offset carbon dioxide 
emissions, which have a higher permanence.
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Sequestration in forests or soils is vulnerable to reversal at any point in time, due to disturbances such 
as tilling, floods, droughts, fires, pest outbreaks, poor management or incentives for land-use change 
(IPCC, 2019). Although some of the sequestered carbon may end up in more permanent applications 
– such as the use of wood for building – there can be no reliable guarantee for any specific project that 
all of the sequestered carbon will find its way to such applications. The permanence of bioenergy or 
direct air capture combined with underground storage has been tested and shown to be functional 
in demonstration plants, but still entails a degree of uncertainty; it is reliant on indefinite continued 
operation and management of the storage technologies, as well as uncertain geological factors 
unless the carbon is fully mineralised. Permanence of storage in ‘technical’ approaches is therefore 
not necessarily guaranteed, though far more likely than permanence from ‘biological’ sequestration 
measures. For enhanced weathering and mineral carbonation, carbon is transformed into a stable 
solid matter and there is an established likelihood of permanency.

Methodological uncertainties related to MRV are issues that can affect the environmental integrity of 
any climate change mitigation project, but these uncertainties are particularly pertinent for many CDR 
technologies; where removals cannot be measured directly, project developers must use complex 
methodologies or advanced remote sensing technologies (Schneider et al., 2018). For soil carbon  
sequestration, estimation of removal quantities through sampling has yielded conflicting results 
(Gross and Harrison, 2018). Direct air capture and capture through biomass in BECCS can be measured 
during the capture process - the challenge here is verification. For underground and mineral storage, 
it is challenging to monitor and verify the permanence of the storage.

Source: Adapted from Jeffery et al. (Jeffery et al., 2020). See source for further details and supporting analysis

Box 15 

Subnational governments’ efforts on Carbon 
Dioxide Removal (CDR)
Despite an actor’s best efforts, 100 percent emission reduction may not be possible, particularly for 
hard-to-abate sectors, which is why carbon dioxide removal or CDR is often stated as part of a net-zero 
strategy. All forms of CDR, however, potentially face issues with the permanence of the sequestered 
carbon — for instance, a forest fire could release stored carbon from a reforestation programme 
(Gren and Zeleke, 2016). The most mature forms of CDR are land-based, including reforestation, 
afforestation, and soil and agricultural management. More novel forms of CDR include direct air 
capture, carbon mineralisation and ocean-based carbon removal — all of which currently require 
more research and piloting to increase their potential (Mulligan et al., 2020). 

55

3 / Nuances of net-zero targets for climate ambition



Consider Vancouver, British Columbia for instance — the city of over 600,000 people has committed to 
reducing their scope 1 and 2 emissions by 80 percent by 2050, and to achieve net-negative emissions 
in the second half of the century through reforestation on forest and coastal ecosystems (Vancouver 
City Council, 2019). The city plans to complete this restoration work by 2030, and as these forests 
continue to grow, they expect this project to remove one million tonnes of CO2 per year by 2060. 
Vancouver’s reforestation project is promising because of its intersectionality with other social and 
economic issues, including environmental justice. Vancouver intends to collaborate with indigenous 
groups, such as the Musqueam, Squamish and Tsleil-Waututh peoples on land restoration. The city’s 
Climate Emergency Response report also articulates the need to conserve key ecosystems, such as 
coastal forests, eelgrass meadows and salt marshes, which they have identified as contributing to 
key cultural practices and ecosystem services that increase climate resilience. As with other forms of 
land-based CDR, however, Vancouver will continue to have to contend with its potential impermanence 
in light of the effects of climate change, which is increasing the intensity and frequency of wildfires. The 
2017 fire season saw an unprecedented 1.2 million hectares of land burned in British Columbia,10 times 
the 10-year average (Riley, 2018). 

On the other hand, Stockholm, the capital of Sweden is developing its capacities for using biofuels 
for CDR in pursuit of its target of reaching net-zero emissions by 2040. It is one of the few cities 
articulating its intention to actively develop biochar technology for CDR to make use of wood chip 
residues from Swedish forestry (Levihn et al., 2019). Instead of incinerating biomass, baking it slowly in 
the absence of oxygen produces biochar, a substance that can be buried to store carbon and improve 
soil quality (Project Drawdown, 2018). Stockholm opened the country’s first large-scale biochar plant 
in 2017, and by 2020, the city is expected to have five biochar plants that capture over 25,000 tonnes of 
CO2 annually, while producing enough district heat for 400 apartments (Nordregio, 2018). The biochar 
is distributed to municipal-owned facilities as well as residents, forming a network for carbon removal 
within the city’s boundaries that also contributes to the growth of urban greenery (Stockholm Vatten 
Och Avfall, 2019). 

More advanced technologies for CDR, such as direct air capture (DAC) — technologies that involve 
removing CO2 directly from ambient air — are on the horizon but are not yet available for immediate 
use (IEA, 2020). Canadian company Carbon Engineering is on the frontlines of developing DAC, and 
they suggest that their technology will reach the mainstream market in the next few years, having 
raised US$ 68 million in investments to scale and commercialise their business (Chan, 2019). Carbon 
Engineering uses compounds called liquid alkali metal oxides to absorb CO2, kept at high temperatures 
to ensure they keep absorbing carbon (Beuttler et al., 2019). Once constructed, these first industrial-
scale DAC plants are expected to capture up to one million tonnes of CO2 each year at costs lower than 
US$ 100 per tonne of CO2. Carbon Engineering’s technology has its own drawbacks, however, namely 
its energy intensity and use of natural gas as a fuel (Beuttler et al., 2019). Given the urgent timeline 
on decarbonisation, investment into DAC research and development is needed to ensure these 
technologies could be cheaper and more effective for widespread use (Lebling, 2020).
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This assessment of existing net-zero targets 
from cities, regions and companies reveals a trend 
of accelerating target setting and action. Many 
actors have established themselves as role models 
for certain specific aspects of their target setting 
or implementation approaches. We have also 
identified that there are a broad range of approaches 
considered under the umbrella of net-zero targets. 
Targets’ details can have significant implications 
for their climate change mitigation impact and their 
degree of transparency.

Net-zero targets include a broad range  
of implementation approaches

Cities, regions, and companies are pursuing a 
range of strategies to achieve their net-zero targets, 
including radical operational changes for the direct 
reduction of emissions, conscious consideration 
of renewable energy procurement models, diverse 
approaches to support the reduction of supply chain 
and out-of-boundary emissions, and neutralisation 
of their emissions through offsetting programmes. 
For each of these types of action, there are many 
examples of positive practices among highly ambitious 
corporate and subnational actors that other ambitious 
actors can look to for inspiration.

Nuances in net-zero targets can determine 
their real ambition and impact

Net-zero targets that are supported by robust 
plans for the direct elimination of an actor’s emissions 
offer the greatest clarity in terms of their contribution 
to global decarbonisation.

Besides the direct reduction of an actor’s own 
emissions, the actors assessed employ a range of 
complementary approaches to address emissions 
that they are not able, or currently unwilling, to 
directly reduce themselves. Some of these indirect 
approaches (e.g., renewable energy procurement) 
can have a positive impact towards reducing global 
emissions and should be considered good practice. 
However, many of these approaches – including 
several renewable energy procurement models and 
offsetting schemes – do not carry enough certainty 
with regards to their outcomes to be considered 
equivalent alternatives to the direct reduction of one’s 
emissions (→ Sections 3.2.2 and 3.3). 

Nuances in the specific implementation details of 
net-zero targets determine whether they actually lead 
to deep decarbonisation or have any impact at all.

Low standards for net-zero target 
transparency can create a haven for 
greenwashing

Net-zero targets can reflect the highest 
mitigation ambition, but the innate ambiguity of the 
term “net-zero” can make these targets incomparable 
between actors and even enable greenwashing. 

There is a significant risk that low standards 
for net-zero target transparency could mislead 
consumers and investors about the environmental 
impact associated with a product or service, resulting 
in decisions and behaviour that may actually cause 
an increase in GHG emissions. For example, carbon 
neutrality claims from airlines may give the false 
impression that flying is more environmentally friendly 
than rail travel and lead to an increase in demand for 
short haul flights. 

4
Conclusions: Target 
transparency for  
accountability and ambition
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This risk is particularly important given the 
complexity of emission sources in most sectors, 
and the consequent difficulties that consumers and 
investors face in attempting to understand the real 
implications of a given target.

Transparency should start with separate 
targets for emission reductions and 
removals

A net-zero target can be an ultimate indication of 
ambition for some actors, but the nuances of net-zero 
targets and their broad implications for climate impact 
mean that a single “net-zero” target may not be the 
most transparent approach for all actors.

Achieving net-zero emissions and removals 
at the global level is a challenge and goal that can 
only be reached by society collectively, rather than 
by single actors in isolation. The nuances of targets 
and their implications for impact lends credence 
to the notion that “carbon neutrality” or “net-zero” 
applies only to global emissions (Carbone 4, 2020). 
While individual actors can contribute towards a 
global carbon neutral trajectory, in other words, they 
should not claim this term for their own emissions. 
This perspective argues that in our current inter-
connected society, which is far from emissions-free, 
no entity can truly be carbon neutral, and it is not 
constructive to make this claim.

Where net-zero targets are identified as the 
most appropriate expression of ambition, these 
targets should only be considered ambitious if 
communicated with high transparency, including the 
clear identification of separate targets for emission 
reductions and emission removals. Collectively 
reaching net zero at the global level will require 
cooperation and a mutual understanding of what 
different national, subnational, and corporate actors 
can contribute to the common objective. National 
governments need to understand the full extent of 
action among subnational and corporate actors with 
respect to both emission reduction measures and 
emission removals to formulate coherent policy for 
these two objectives. Ambitious actors must be able 
to peer review each other’s approaches in order to 
exchange and collectively seek solutions to unsolved 
challenges.

Such transparency also provides a clearer 
opportunity for ambitious actors to stand out. Given 
the ambiguity of net-zero claims, and the comparative 
clarity afforded by direct emission reduction targets 

for an actor’s emissions, ambitious actors should 
consider that their ambition may be better recognised 
through a separate emission reduction target that 
demonstrates commitment to deep decarbonisation 
or near-zero emissions, even if those reductions do 
not yet imply absolute zero emissions.

Transparency can facilitate accountability 
and positive pressure for target quality

Figure S2 presents 10 basic criteria for net-
zero target transparency. There are indications that 
increasing citizen concern about climate change 
is partially accelerating climate action and net-zero 
target setting across subnational and corporate 
actors. This trend since 2018 follows the surge of 
civic activism over the same period and general public 
interest in net-zero, as seen in search engine user 
behaviour (→ Section 2.2). The especially high levels 
of target-setting activity among consumer-facing 
corporates further indicates concerned citizens and 
consumers as a driving force (→ Section 2.2.2).

If citizens and consumers have been an impetus 
for net-zero target setting, they may also offer the best 
hope for ensuring that ambitious promises translate to 
ambitious action. For individuals to play this role, greater 
transparency is necessary to take the ambiguity out of 
net-zero targets and to clarify the ambition of actors 
and the potential for further action. 

Actors and critical observers need to see the 
details that allow them to identify, applaud and learn 
from the most ambitious actors, as well as to apply 
pressure to actors whose net-zero claims are less 
substantiated. Transparency of net-zero target 
nuances and their implementation can unravel 
their potential ambiguity and facilitate constructive 
dialogue on potential challenges. Ambitious actors, 
critical observers, and concerned citizens should 
recognise that constructive transparency can be 
far more ambitious and solutions-oriented than net-
zero claims that are based on opaque accounting 
approaches. 

Guidance, support and encouragement for 
cities, regions and corporate actors setting ambitious 
targets should include greater consideration of the 
nuances that distinguish different approaches to 
target implementation and their implications for overall 
ambition. Actors should be encouraged to provide 
more details behind their targets and claims to better 
enable the identification of truly ambitious actors and 
enhance their support.
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Defining net-zero targets
 

This analysis considers an actor to be pledging a 
net-zero target if it meets one of the following criteria:

 
• It sets a GHG emissions reduction target of 

80 percent or more, either on an economy or 
operations-wide level, or for a specific sector (i.e., 
energy, buildings, or transport). 

• The actor explicitly mentions a “net-zero,” “carbon 
neutral,” or “zero emissions” goal in its pledge or 
disclosure. 

• The actor has set an approved Science 
Based short-term or medium-term target that 
extrapolates to an 80 percent emissions reduction 
by 2050 (assuming a linear extrapolation of the 
annualised percentage reduction goal to 2050). 

This analysis casts a wide net, particularly 
for companies, including both sector-specific and 
economy-wide targets, based on the definitions above. 
Since our goal was to understand the full range of net-
zero commitments, we did not apply any other filtering 
criteria (e.g., such as only including commitments that 
included particular emissions scopes or GHGs, or only 
applied to economy or community-wide emissions).

 
Data sources 

Actors that choose to report their climate action 
often have multiple platforms where they can report 
their commitments, ranging from global initiatives 
(such as the Global Covenant of Mayors) to more 
localised ones (examples include We Are Still In and 
the US Climate Alliance). Table A1 summarises the 
data sources for both net-zero commitments, and 
for the contextual information (such as population, 
revenue, and emissions) noted in the report.

Annex I: Definitions  
and data sources

Description Data source

Business ambition for 1.5°C SBTi (2020a) Business ambition for 1.5°C. Data shared 
directly by Business ambition for 1.5°C. 

CDP Cities Data

This includes data reported as part of cities participating in 
other networks, such as the C40 Cities Climate Leadership 
Network and the ICLEI carbonn Climate Registry. 

Data from the 2019 Full Cities Dataset was used as the primary 
data source; if an actor was not included in this source, then 
data from the 2018-2019 Full Cities Dataset was used. 

CDP. (2020). 2019 Full Cities Dataset. https://data.cdp.net/
Governance/2019-Full-Cities-Dataset/iapx-bpuk (Accessed 
on: 1 July 2020).

CDP. (2020). 2018 - 2019 Full Cities Dataset. https://data.cdp.
net/Governance/2018-2019-Full-Cities-Dataset/vzxs-ejjs 
(Accessed on: 1 July 2020).

In their disclosures, actors report on the results of the earlier 
year’s GHG emissions and activities (e.g., a 2019 disclosure 
form reports on an actor’s 2018 emissions and activities).

Table A1
Data sources
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Description Data source

CDP States and Regions Data

This includes data reported as part of cities participating in 
other networks, such as The Climate Group and the ICLEI 
carbonn Climate Registry.

CDP. (2020). 2018-2019 Full States and Regions Dataset. 
https://data.cdp.net/States-and-Regions/2018-2019-Full-
States-and-Regions-Dataset/hmhn-9g99 (Accessed on:  
15 July 2020). 

In their disclosures, actors report on the results of the earlier 
year’s GHG emissions and activities (e.g., a 2019 disclosure 
form reports on an actor’s 2018 emissions and activities).

CDP Companies Data CDP. (2020). 2019 Disclosure Survey. Provided directly by CDP. 

In their disclosures, actors report on the results of the earlier 
year’s GHG emissions and activities (e.g., a 2019 disclosure 
form reports on an actor’s 2018 emissions and activities).

ClimActor R Package

A harmonised dataset of 10,000+ city and region transnational 
climate network participation, along with contextual information 
including population, geographic location, and administrative 
jurisdiction. 

Hsu, A., et al. (Forthcoming). ClimActor, a harmonised dataset 
of 10,000+ city and region transnational climate network 
participation. Nature Scientific Data.

Energy and Climate Intelligence Unit (ECIU) Energy and Climate Intelligence Unit (ECIU). (2020). Net 
Zero Tracker. https://eciu.net/netzerotracker/map (accessed 
September 2020). 

We included company and subnational net-zero commitments 
from the ECIU’s Net Zero Tracker in our analysis. 

EU Covenant of Mayors for Climate & Energy EU Covenant of Mayors for Climate & Energy. (2020). 
Individual targets and emissions data for reporting members. 
www.globalcovenantofmayors.org (Accessed on: July 2020). 

Forbes Global 2000

Forbes Global 2000 was used as a source of company 
revenue data.

Murphy, A., Tucker, H., Coyne, M., and Touryalai, H. 
(13 May 2020). Global 2000: The World’s Largest 
Public Companies. Forbes. https://www.forbes.com/
global2000/#6f882c67335d

Fortune Global 500 

Fortune Global 500 was used as a source of company 
revenue data.

Fortune. (2020). Global 500. https://fortune.com/global500/

Global Climate Action Portal 

The Global Climate Action Portal synthesis data from many 
climate action reporting platforms. We used this data source 
primarily to identify the city, region, and company participants 
in initiatives that are part of the Race to Zero campaign. 

United Nations Framework Convention on Climate Change. 
(2020). Global Climate Action Portal. https://climateaction.
unfccc.int/ (Accessed on: June 2020). 

Global Covenant of Mayors for Climate & Energy Global Covenant of Mayors for Climate & Energy. (Data 
provided directly by Global Covenant of Mayors in July 2020). 
Individual targets and emissions data for reporting members.
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Description Data source

Dun & Bradstreet Hoovers

Hoovers was used as a source of company revenue data.

Dun & Bradstreet Hoovers. (2020). Sales Revenue. https://
www.dnb.com/products/marketing-sales/dnb-hoovers.html 
(Accessed on: August 2020). 

Government of Japan, Ministry of the Environment Government of Japan, Ministry of the Environment. (2020). 
2050 Zero Carbon Cities in Japan. http://www.env.go.jp/en/
earth/cc/2050_zero_carbon_cities_in_japan.htm (Accessed 
on: August 2020). 

Government of Japan, Ministry of the Environment. (2020). 
Status of 2050 carbon dioxide emission virtually zero 
statement by local governments. https://www.env.go.jp/policy/
zerocarbon.html (Accessed on: August 2020). 

Swedish municipalities Widerberg, O. & C. Fast (2020) Zeroing in on cities: Exploring 
definitions, scope and residual emissions in net-zero emission 
targets by Swedish municipalities. Manuscript in preparation. 
(https://act-sweden.se/)

Thomson Reuters 

Thomson Reuters was used as a source of company revenue 
and emissions data, if they were not available from the 
company’s disclosure form or through the other sources for 
revenue data.

Thomson Reuters. Company dataset. Shared directly by 
Thomson Reuters in October 2016. 

US Climate Alliance U.S. Climate Alliance. State Climate Energy Policies.  
https://www.usclimatealliance.org/state-climate-energy-
policies (Accessed on: June 2020).

Information from this source was supplemented through desk 
research of participants’ climate action targets or plans.

US Climate Mayors US Climate Mayors. http://climatemayors.org/actions/climate-
action-compendium/ (Accessed on: June 2020). 

Information from this source was supplemented through desk 
research of participants’ climate action targets or plans.
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Net-zero targets should be defined not only 
by the target date for achieving of net-zero and 
the depth of decarbonisation envisaged by interim 
targets, but also by the small print that explains how 
those targets are intended to be achieved. These 
often-overlooked aspects can crucially determine 
the extent to which implementation strategies might 
elevate the ambition of a target, or rather completely 
negate it. 

The nuances of the approaches identified in the 
following sections are assessed with regards to the 
following criteria. Ambitious actors should carefully 
consider these criteria to ensure the strength of 
their plans. Observers can use these criteria to 
identify praiseworthy ambition, and to call out less 
meaningful claims.

Solution seeking for long-term deep 
decarbonisation

Achieving the Paris Agreement objectives 
requires a shift to a steep decarbonisation trajectory 
to net-zero emissions and eventually net-negative 
emissions globally (Rogelj et al., 2018). This goal does 
not entail only a minor deviation from the business 
as usual, but rather a thorough transformation of the 
infrastructure that our economies are built upon, 
including the decarbonisation of harder-to-abate 
sectors. 

The most ambitious actors consider not only the 
low-hanging fruit of mitigation potential, but rather they 
seek to also support the identification of solutions for 
the more difficult challenges that need to be overcome. 
Where solutions do not yet exist, this requires a 
transparent recognition of the challenges faced in order 
to foster a constructive solution-oriented dialogue.

Ambition actors should consider the following 
criteria to support solution seeking for long-term deep 
decarbonisation:

• Can the approach facilitate the identification and 
implementation of transformational solutions for 
a shift towards long-term deep decarbonisation?

• Can the approach contribute to a transparent and 
facilitative dialogue to seek solutions for hard-to-
abate emission sources?

• Can the approach avoid locking-in to infrastructure, 
technologies and practices that are not aligned 
with long-term deep decarbonisation?

Additionality, integrity and equivalence

The direct reduction of an actor’s emissions 
is the clearest and most unambiguous way it to 
move towards net-zero emissions. However, most 
subnational and corporate actors also claim emission 
reductions for mitigation activities supported 
elsewhere. This could be in the form of the purchase 
of “green” electricity (Section 3.2.2), supporting other 
actors in the supply chain (Section 3.2.3), or the 
purchase of offset credits (Section 3.3).

Annex II: Criteria for 
assessment of net-zero  
target nuances
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In such cases, it is critical to consider whether 
there is enough certainty in the perceived impacts 
and additionality of those activities to consider them 
as equivalent to the reduction of an actor’s emissions, 
and account them towards these targets.

In the post-2020 era, the concept of 
additionality requires re-defining. The additionality 
of an emission reduction action has historically often 
been assessed at the activity level only, considering 
the degree to which the specific activity is additional 
to what the actor might have done with the emission 
source otherwise. Under the Paris Agreement, 
countries have committed to set and regularly 
increase the ambition of climate change mitigation 
targets. Where subnational and corporate actors 
face increasing pressure and incentives to pursue 
and scale-up their own efforts, the potential overlap 
with the ambition of other actors must also be 
considered to obtain a more thorough understanding 
of the additionality of impact at the global level.

Ambitious actors should consider the following 
criteria to implement approaches that ensure 
additionality, integrity and equivalence:

• Does the approach objectively lead to additional 
action at the activity level, considering what might 
happen in the absence of the actor’s planned 
approach?

• Does the approach objectively lead to additional 
impact at the global level, considering the 
potential overlap of the approach with the 
ambition of other actors?

• How certain is the causal relationship between 
the supported action and the perceived impact?

• How reliable and accurate are methodologies 
and processes to calculate and correctly account 
for impacts?

• Can those calculated impacts be considered directly 
equivalent to the reduction of an actor’s emissions?

While the objective determination of additionality 
at the activity level may be difficult, determining the 
additionality of impact at the global level can be 
far more complex, and may not even be possible. 
Similarly, for some activities it may not be possible to 
objectively demonstrate certainty in the perceived 
outcome’s integrity. These considerations need not 
necessarily rule out certain approaches that an actor 
believes to have potentially attractive impacts; rather 
it is important that the actor takes into consideration 
any additionality limitations when communicating and 
making claims based on those approaches.
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