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EXECUTIVE SUMMARY
Highlights
 ▪ To limit warming to well below 1.5°C (2.7°F), global 

greenhouse gas (GHG) emissions must be slashed in 
half during the next decade and reach net zero early in 
the second half of the century.

 ▪ Given this need, several countries have adopted net-
zero emissions targets, and many more have net-zero 
targets under consideration. 

 ▪ Achieving net-zero targets is both a massive 
challenge—as countries will need to transform 
their economies—and an opportunity to advance 
development and sustainable economic growth while 
avoiding the worst climate change impacts.

 ▪ This paper aims to support countries in designing 
and communicating their net-zero targets to ensure 
they fully contribute to the achievement of the Paris 
Agreement’s goals.

 ▪ Net-zero targets must also inform the design of near- 
and midterm targets and policies, including nationally 
determined contributions (NDCs), development plans, 
policies, investments, and long-term low-emissions 
development strategies to support just transitions.
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Context
The latest science from the Intergovernmental 
Panel on Climate Change (2018) suggests that 
to meet the Paris Agreement’s temperature 
goals, the world will need to reach net-zero GHG 
emissions early in the second half of the century. 
Under the Paris Agreement, countries agreed to limit 
average global temperature rise to well below 2°C and 
pursue efforts towards limiting warming to 1.5°C above 
preindustrial levels. At the global level, achieving net-zero 
emissions means balancing anthropogenic (human-
caused) emissions and removals of GHGs in a given 
time period. In practice, achieving net-zero emissions 
means reducing anthropogenic emissions—like those 
from fossil-fueled vehicles and factories—as close to 
zero as possible while ramping up carbon removal—for 
example, by restoring forests or through direct air capture 
and storage technology—to balance out any remaining 
emissions. 

To date, 19 countries and the European Union 
have adopted net-zero targets, and more than 100 
others are considering doing so. As countries design 
their targets, they will doubtless encounter questions 
about which GHGs and sectors to include, the timeline for 
achieving net-zero emissions, the role of carbon removal, 
and the role of internationally transferred GHG mitigation 
(emissions reductions or removal enhancements), among 
others. These design choices can have significant implica-
tions for how well a net-zero target incentivizes economy-
wide actions to reduce emissions and enhance carbon 
removals, and they set a country on a plausible pathway to 
achieving net-zero emissions. 

About This Working Paper
This paper is a resource for countries that are 
considering, designing, and communicating 
net-zero targets. It summarizes how countries have 
designed net-zero targets to date and discusses the pros 
and cons of different design choices. It recommends 
options for designing net-zero targets and communicating 
with domestic and international constituencies in 
accordance with the most recent climate science and the 
Paris Agreement’s long-term temperature goals. 

National policymakers charged with designing 
net-zero targets are the primary audience for 
this paper. It may also be useful for those interested 
in participating in the design process or seeking to 
understand and evaluate net-zero targets. While the 
paper focuses on setting national net-zero targets, it may 
also be relevant to regions, states, cities, and businesses, 
many of which are also setting net-zero targets. Given 
their different emissions boundaries, some considerations 
relevant to subnational jurisdictions and businesses are 
noted in Appendix C.

Recommendations
Achieving net-zero emissions will require 
fundamental shifts in how society operates. 
While there are significant opportunities associated 
with a zero-carbon future, there will be winners, losers, 
and trade-offs along the way to achieving this vision. 
Robust stakeholder processes can play a critical role in 
surfacing and managing trade-offs, promoting societal 
buy-in, and helping to ensure a just transition. Securing 
high-level political support and engaging relevant 
ministries, parliaments, experts, and the public can also 
enhance a net-zero target’s prospects for withstanding 
future government changes. Independent expert bodies 
can help provide accountability and review design and 
implementation choices.

Net-zero targets should be comprehensive. They 
should cover all GHGs and all sectors. 

Governments should establish specific time 
frames for achieving targets. The specific year or 
multiyear time frame should be as early as feasible and 
should account for global scenarios compatible with 
limiting warming to 1.5°C or 2°C, equity principles, and 
pathways and options for emissions and removals.

Countries with the highest emissions and great-
est responsibility and capability should adopt the 
most ambitious target time frames. Major emitters 
should adopt a time frame that is at least as early as the 
global time frame to achieve the Paris Agreement goals, 
and it should be earlier still if they have high historical 
and per capita emissions. Countries with a high capacity 
for reducing GHG emissions and removing carbon should 
supplement net-zero targets with plans to achieve net-
negative emissions after achieving net-zero emissions.
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Separate targets should be set for GHG emis-
sions reductions and net-zero or net-negative 
emissions. Distinct targets provide a clear road map for 
decarbonization, scaling carbon removals, and achieving 
net-zero or net-negative emissions.

Governments should prioritize reducing GHG 
emissions and enhancing GHG removals within 
the country’s territory rather than relying on 
international transfers of GHG mitigation to 
achieve net-zero targets. If international transfers 
of GHG mitigation are used to meet the target, countries 
should ensure that only surplus mitigation from other 
countries is transferred and should consider limiting the 
portion of the net-zero target that may be met through 
international GHG mitigation, as much as is feasible. 

Countries should transparently communicate 
their net-zero targets. They should clearly provide 
information on the parameters of the net-zero target, 
including the GHG and sector coverage, the time frame, 
the decarbonization targets, and the use of international 
transfers and any limits. Countries may also consider 
communicating supplemental information in order to 
strengthen the transparency of their targets. 

Countries should ensure that net-zero targets 
inform near- and midterm climate action, including 
targets and policies, NDCs, development plans, policies, 
investments, and long-term low-emissions development 
strategies to support just transitions.

1. INTRODUCTION  
To avoid the worst impacts of climate change, global 
greenhouse gas (GHG) emissions will need to drop by 
half during the next 10 years and reach net-zero around 
midcentury (IPCC 2018a). Nineteen countries and the 
European Union have already adopted net-zero targets,1 
and more than 100 others are considering doing so.2 While 
these are positive developments, the fraction of global 
emissions covered by some form of a nationally adopted 
net-zero target still hovers around 10 percent. 

If we are to achieve the global goal of net-zero emissions 
established in Article 4 of the Paris Agreement,3 each 
country that has signed and ratified the agreement must 
consider how to contribute to the goal at the national level. 
This requires a broad range of policies and measures, 
including net-zero targets. For example, framework 
legislation and strategies (e.g., climate laws and long-term 
strategies); economic instruments (e.g., carbon taxes, 
subsidy reform, trade policy, and tax incentives); regulatory 
instruments (e.g., emissions, technology, and product 
standards); and other approaches, such as information 
policies, procurement policies, voluntary agreements, 
and evaluation and accountability mechanisms, can play 
important roles in the broader climate policy package.

As countries design their net-zero targets, they face 
decisions such as how to define net-zero emissions, how to 
set the time frame for reaching net-zero emissions, which 
sectors and GHGs to include in a net-zero target, and 
the role of carbon removal and international transfers in 
achieving net zero emissions, among others. 

Critically, countries now considering such targets are 
doing so against the devastating backdrop of the COVID-
19 outbreak. The pandemic and its associated recovery 
efforts intersect with climate action in general and 
with the transition to net-zero emissions in particular. 
Broadly speaking, the pandemic has underscored the 
need to address many of the same weaknesses in global 
socioeconomic structures that make people vulnerable 
to climate change. There are also synergies among the 
interventions that will help economies recover from the 
pandemic and those that will mitigate climate change 
(Hepburn et al. 2020). Appropriately, many countries have 
indicated that their recoveries must be sustainable and 
inclusive, aligning economic, social, and environmental 
objectives. Climate action—including the design of net-
zero targets and their implementing policies, actions, and 
enabling environments—therefore remains imperative. 
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But the transformative nature of the net-zero transition, 
combined with the large-scale disruption of the pandemic, 
is worth particular focus. Achieving net-zero emissions 
requires overcoming technological, institutional, and 
behavioral forms of carbon lock-in. The literature on 
carbon lock-in highlights the role of exogenous shocks in 
pushing countries onto different development pathways 
(Unruh 2000). The pandemic constitutes a major exog-
enous shock, with the potential to catalyze large-scale 
actions, such as major public investments and policy 
shifts, that would be politically infeasible in normal times. 
How countries respond to this shock—and, in particular, 
how “green” they make their recovery efforts—will have 
major implications for their ability to achieve net-zero 
emissions. 

This paper aims to inform the design and communication 
of net-zero targets, and it brings to the fore some of the 
issues that policymakers grapple with when designing net-
zero targets. For those countries that have made a political 
commitment to net-zero emissions, this paper may help 
translate this commitment into a more tangible goal. It 
primarily focuses on net-zero target setting at the national 
level, but it may also be relevant to regions, states, cities, 
and businesses. Appendix C outlines additional issues for 
cities and businesses, given their emissions boundaries.

2. WHY NET ZERO?
2.1. Only Net Zero Will Stop Warming
The world has already warmed, on average, by just over 
1°C since preindustrial times (IPCC 2018a). Limiting fur-
ther warming to well below 2°C or even 1.5°C, as set by the 
Paris Agreement (UNFCCC 2015), will require that global 
emissions reach net zero, as outlined below.

Different GHGs play different roles in warming the planet. 
Cumulative carbon dioxide (CO2) emissions will be the pri-
mary determinant of temperature change in this century; 
the relationship between cumulative emissions and pro-
jected global temperature change is almost linear (IPCC 
2014). As long as net CO2 emissions are above zero, CO2 

will continue to accumulate in the atmosphere. Accord-
ing to the Intergovernmental Panel on Climate Change 
(IPCC), “Limiting global mean temperature increase at 
any level requires global CO2 emissions to become net 
zero at some point in the future” (IPCC 2018a; emphasis 
added). Although shorter-lived GHGs such as methane 
(CH4) and hydrofluorocarbons (HFCs) do not accumulate 
in the atmosphere for a long time, they are nevertheless 
strong climate forcers and play a critical role in determin-
ing the level of warming we experience.

The IPCC presents scenarios that show the temperature 
increases associated with different emissions trajecto-
ries for CO2 only and for the Kyoto GHGs4 collectively. 
By considering a wide range of scenarios from various 
integrated assessment models, scientists can identify the 
trajectories that emissions generally follow under dif-
ferent temperature outcomes. For example, in scenarios 
that limit warming to below 1.5°C during the entire 21st 
century, the median year in which CO2 emissions reach 
net zero is 2044, and the median year in which all Kyoto 
GHGs reach net zero is 2066. Crucially, emissions do not 
stop declining at net zero—they ultimately become net 
negative. Nearly all IPCC pathways consistent with 1.5°C 
show net-negative CO2 emissions this century, making up 
for residual emissions of other gases and/or drawing down 
accumulated CO2 (IPCC 2018a). Table 1 shows the years 
in which CO2 and Kyoto GHGs reach net zero in scenarios 
associated with various temperature outcomes.  

The timeline for achieving net zero will vary significantly 
among countries. This is underscored by the fact that 
whereas some countries currently have net-negative 
emissions, others aim to reach net zero in 2050. If 
warming is to be limited to below 1.5°C, however, any 
country that still has net-positive CO2 emissions in 2044 
or net-positive GHG emissions in 2066 will need to be 
matched by negative emissions in other countries. Beyond 
those years, when net-negative emissions are required, 
remaining emissions will need to be not only matched but 
also exceeded. Section 5.2 discusses net-zero target time 
frames at the country level.
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2.2. The Rationale for a Net-Zero Target
The pursuit of a net-zero target is perhaps the most 
ambitious collective undertaking in human history. It will 
require a worldwide transformation of economies and 
societies. Countries that have chosen to adopt net-zero 
targets have been motivated by a variety of factors. Some 
broad motivations are described below; a more detailed 
list of reasons for adopting net-zero targets cited by coun-
tries themselves is presented in Appendix A. 

Align policy with science. The majority of countries 
acknowledge the scientific necessity of reaching net-zero 
emissions to avoid the most dangerous impacts of climate 
change. 

Guide policy and decision-making. At a national 
level, net-zero targets herald a major shift in systems of 
economic production. The adoption of a net-zero target 
acknowledges that widespread transformation is needed 
and can influence the climate actions of nations, regions, 
and cities accordingly. See Section 6 for further details.

Send signals for climate action. At the international 
level, formally setting a net-zero target sends a clear signal 
to the world that a country is committed to achieving the 
temperature goals set in the Paris Agreement (Levin et al. 
2018). This signal provides greater certainty and direction 
to businesses and investors as well as to other countries.  

Strengthen social and economic development. 
Countries may design a long-term development pathway 
that is socially and economically beneficial and sustain-
able and, secondarily, may align with the Paris Agreement. 
Decarbonization associated with a net-zero target can 
complement efforts to achieve long-term social, environ-
mental, and economic priorities, including cleaner air, 
improved energy security and energy access, and fairer 
income distribution, among others (DDPP 2015). Strong 
net-zero targets can shift investment to avoid locked-in 
and stranded assets. In addition, they can help anticipate 
technology and innovation trends so that policies can be 
designed in ways that allow them to take full advantage of 
economic opportunities (Levin et al. 2018). 

Leverage international finance. A clear net-zero 
target may create opportunities to access international 
finance for national development. For example, as a result 
of Costa Rica’s strong National Decarbonization Plan, 
the government has received a policy-based loan from 
the Inter-American Development Bank and the Agence 
Française de Développement. The funds received will be 
used to tackle the constraints of the COVID-19 pandemic 
(IDB 2020). 

Table 1  |   Timeline for Net-Zero Emissions of CO2 and Kyoto GHGs under Various Temperature Scenarios  

SCENARIO CLASS
MEDIAN (25TH AND 75TH PERCENTILE) NET-ZERO YEAR 

CO2 KYOTO GHGS

Pathways limiting peak warming to below 1.5°C during the entire 
21st century, with 50–66% likelihood 2044 (2037–54) 2066 (2044 to post-2100)

Pathways limiting median warming to below 1.5°C in 2100, with 
a 50–67% probability of temporarily overshooting 1.5°C earlier in 
the century

2050 (2047–55) 2068 (2061–80)

Pathways limiting peak warming to below 2°C during the entire 
21st century, with greater than 66% likelihood 2070 (2063–79) post-2100 (2090 to post-2100)

Note: CO2 = carbon dioxide; GHG = greenhouse gas.
Source: IPCC 2018a.
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3. DEFINING NET ZERO  
The Paris Agreement calls for the world to achieve “a 
balance between anthropogenic emissions by sources and 
removals by sinks of greenhouse gases in the second half 
of this century, on the basis of equity, and in the con-
text of sustainable development and efforts to eradicate 
poverty.”5 The concept of balancing emissions and remov-
als is akin to reaching net-zero emissions.

At the global level, the term net-zero emissions means 
achieving a balance between anthropogenic emissions 
and removals of GHGs in a given time period (typically 
a year). At the country level, the basic definition of net-
zero emissions (excluding international transfers of GHG 
mitigation) is as follows: GHG emissions released to the 
atmosphere from sources within the country’s territory 
in the target year do not exceed GHGs removed from the 
atmosphere by sinks within the country’s territory in the 
target year.  

Some countries include international transfers of GHG 
mitigation in the definition of net-zero emissions. 
The following definition is a variation that includes 
international transfers of GHG mitigation: GHG 
emissions released to the atmosphere from sources within 
the country’s territory in the target year (minus GHG 
mitigation acquired from other countries) do not exceed 
GHGs removed from the atmosphere by sinks within 
the country’s territory in the target year (minus GHG 
mitigation transferred to other countries).

These definitions refer to anthropogenic GHG emissions 
and removals in units of CO2 equivalent. Countries can 
further specify the proportion of the target being met 
through emissions reductions versus removals (in either 
definition) or the proportion of domestic GHG mitigation 
versus international transfers of GHG mitigation (in the 
second definition). These issues are discussed further in 
Section 5. Box 1 provides definitions of key terms.

Within a given time period, a country might have net-
zero emissions, net-positive emissions, or net-negative 
emissions; these terms are defined in Table 2. Likewise, 
countries can set a net-zero target, a net-negative target, 
or a target that results in net-positive emissions for a given 
time period.  

Net-zero emissions at the global level: A balance between 
anthropogenic emissions and removals of greenhouse gases 
(GHGs) in a given time period (typically a year).

Net-zero emissions at the country level (excluding 
international transfers of GHG mitigation): GHG emissions 
released to the atmosphere from sources within the country’s 
territory in the target year do not exceed GHGs removed from 
the atmosphere by sinks within the country’s territory in the 
target year. 

Net-zero emissions at the country level (including 
international transfers of GHG mitigation): GHG emissions 
released to the atmosphere from sources within the country’s 
territory in the target year (minus GHG mitigation acquired 
from other countries) do not exceed GHGs removed from the 
atmosphere by sinks within the country’s territory in the tar-
get year (minus GHG mitigation transferred to other countries).

Greenhouse gases: These include carbon dioxide (CO2), 
methane (CH4), nitrous oxide (N2O), hydrofluorocarbons 
(HFCs), perfluorocarbons (PFCs), sulfur hexafluoride (SF6), and 
nitrogen trifluoride (NF3).

Emission: The release of a GHG to the atmosphere by a 
source.

Removal: The transfer of a GHG (primarily CO2) from the 
atmosphere by a sink to long-term storage within a pool, such 
as trees, soil, or geologic reservoirs. 

Source: A physical unit or process that releases a GHG into 
the atmosphere (such as fuel combustion, cement production, 
livestock management, and waste disposal).

Sink: A physical unit or process that removes and stores a 
GHG from the atmosphere (such as photosynthesis and direct 
air capture).

Box 1  |  Definitions of Key Terms

Governments have used different terminology to describe 
their targets, such as carbon neutrality, climate neutrality, 
net-zero emissions, phaseout, and/or net-CO2 removal. 
Some have used different terms intentionally to refer to 
different forms of targets (e.g., coverage of gases), whereas 
others have used them interchangeably.   
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Table 2  |    Definitions of Net-Zero, Net-Positive, and Net-Negative Emissions 

LEVEL OF NET EMISSIONS DEFINITION

Net-zero emissions Annual GHG emissions within a country’s 
territory in year X = Annual GHG removals within a country’s  

territory in year X

Net-positive emissions Annual GHG emissions within a country’s 
territory in year X > Annual GHG removals within a country’s  

territory in year X

Net-negative emissions Annual GHG emissions within a country’s 
territory in year X < Annual GHG removals within a country’s  

territory in year X

Notes: GHG = greenhouse gas. These definitions exclude international transfers of GHG mitigation. 
Source: Authors.

Countries also have interpreted net-zero targets in dif-
ferent ways. Variations in net-zero targets that countries 
have adopted or proposed include the following: 

 ▪ Net-zero or net-negative targets: Whether to 
aim to reach only net-zero emissions or to also aim to 
reach net-negative emissions after achieving net-zero 
emissions.

 ▪ Target boundary: Comprehensive or partial 
coverage of sectors and GHGs. 

 ▪ Target time frame: The year or range of years in 
which the target will be achieved.

 ▪ Role of emissions reductions versus removal 
enhancements: Whether to specify the relative role 
of emissions reductions and removal enhancements 
in meeting the net-zero target, or whether any 
proportion of emissions reductions and removal 
enhancements meets the definition. 

 ▪ International transfers of GHG mitigation: 
Whether the term net zero applies to territorial 
emissions and removals or whether GHG emissions 
reductions or removal enhancements occurring 
outside of the country’s territory are counted towards 
the country’s net-zero target; for example, through the 
transfer of credits. 

4. SITUATING THE NET-ZERO TARGET  
IN THE POLICY PROCESS
4.1. The Policy Setting
Net-zero targets have taken a number of different forms, 
in different policy instruments, and differ widely regard-
ing the binding nature of the commitment. The strength 
of the policy setting for the net-zero target will likely affect 
the extent to which it compels a country to take near-term 
action towards achieving the target. An examination of 
net-zero targets reveals various policy settings. The initial 
choice of policy is influenced by country-specific factors, 
and it can change over time as a country strengthens and 
clarifies its net-zero target and pathway:  

 ▪ Law. Several countries have adopted formal 
legislation. In 2017, Sweden passed the Climate Act 
and Climate Policy Framework to be carbon neutral 
by 2045 (Swedish Environmental Protection Agency 
2019). In 2019, the United Kingdom passed an 
amendment to its existing climate change law to bring 
all GHG emissions from an 80 percent reduction from 
1990 levels to net zero by 2050 (BEIS 2019). France 
also voted a net-zero target into law in 2019. Scotland 
adopted the Climate Change (Emissions Reduction 
Targets) Act in 2019 (Government of Scotland 2019), 
which aims to reduce emissions to net zero by 2045. 
Denmark adopted the Climate Change Act in 2019, 
which commits to reach net-zero emissions by 2050 
at the latest (State of Green 2019). New Zealand also 
adopted legislation in 2019 that sets goals to achieve 
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net-zero emissions by 2050. The European Council 
agreed to the objective of achieving climate neutrality 
by 2050 in December 2019, and the European 
Commission proposed on March 4, 2020, the first 
European Climate Law, which would enshrine the 
2050 climate-neutrality target in law (European 
Commission, n.d.). A law or similar binding policy 
document may be the best vehicle to send long-term 
policy signals, persist through political cycles, and 
drive changes in near-term decision-making. Climate 
laws often include governance arrangements that 
support tracking progress, further facilitating its 
implementation. 

 ▪ Parliament or cabinet decision. Following the 
adoption of the Paris Agreement, Norway’s parliament 
motioned to achieve net-zero GHG emissions by 
2030 with international offsets (Norway Energy and 
Environment Committee 2016). In 2019, Japan’s 
cabinet adopted a plan to reduce GHG emissions to 
zero in the second half of the 21st century, “as close 
as possible to 2050” (MOE 2020). Parliament and 
cabinet decisions may send clear signals and support 
administrative efforts and policymaking, but they may 
be more difficult to maintain during political change.

 ▪ Nationally determined contribution (NDC). 
Countries may declare their aspirations to achieve 
net-zero through their NDCs or other national 
reports or strategies communicated to the United 
Nations Framework Convention on Climate Change 
(UNFCCC). For example, Bhutan reaffirmed its 
2009 commitment to remain carbon neutral in its 
intended NDC (NEC 2015). Several other countries 
have similarly indicated net-zero aims in their NDCs, 
including Costa Rica, the Marshall Islands, and 
Norway (ClimateWatch 2020). NDCs allow countries 
to implement their net-zero target in a progressive 
fashion and to adjust medium-term climate 
commitments. 

 ▪ Long-term strategy. Countries may also 
communicate net-zero targets in their long-term 
strategies under the Paris Agreement,6 the only 
international process relating to long-term targets. 
For example, as its official long-term strategy, Costa 
Rica submitted its National Decarbonization Plan, 
which aims to decarbonize its economy and reach net-
zero emissions in 2050. Other countries that include 
net-zero targets in their long-term strategies include 

Fiji, France, Japan, the Marshall Islands, Portugal, 
and the European Union (ClimateWatch 2020).

 ▪ Collective commitment. Countries may choose to 
collectively express their aspirations to achieve net 
zero at some point in the future. For example, the 
Carbon Neutrality Coalition is a cooperative initiative 
whereby 29 country governments agree to “develop 
long-term low-greenhouse gases emission climate-
resilient development strategies, in line with the 
agreed long-term temperature increase limit” (Carbon 
Neutrality Coalition, n.d.).  Because limiting global 
temperature increase to well below 2°C and pursuing 
efforts to limit it to 1.5°C above preindustrial levels 
will require net-zero emissions, the international 
community has been interpreting such a commitment 
as an intent to adopt a net-zero target (Prensa 
Presidencia 2019). Similarly, the Climate Ambition 
Alliance is an initiative of countries as well as cities, 
regions, businesses, and investors committed to 
achieving net-zero CO2 emissions by 2050.7 Under 
both initiatives, some countries do not yet have 
binding national targets.

 ▪ Policy position. Many countries state net-zero 
targets as a policy position but have not enacted 
formal laws. Targets may be expressed through 
policy positions put forward by the president or 
prime minister or by other branches of government. 
For example, in August 2019 the Federal Council 
of Switzerland announced a target to reduce net 
emissions to zero by 2050. The Federal Office for the 
Environment will draw up a 2050 climate strategy to 
be finalized by the Federal Council in 2020 (Federal 
Council of Switzerland 2019). Other countries with 
public policy positions supporting net zero include 
Canada, Finland, Iceland, and Ireland.  

4.2. Institutional Arrangements, Public 
Engagement, and Data and Analysis Needs for 
Net-Zero Target Design
Regardless of the policy setting, a net-zero target signals a 
country’s political commitment to transform its economy 
to a zero-carbon future, which will require leadership, 
support, and buy-in. The form of the net-zero target will 
dictate some of the preparatory steps—many of which 
will be the same as for other climate-related commit-
ments. However, designing a net-zero target may be a 
fundamentally different exercise for some countries. 
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Well-designed net-zero targets imply transformative 
change, with impacts felt by all economic sectors and all 
people, in contrast to the more incremental change that 
is often implied by near- and midterm policies, including 
most NDCs. These high stakes magnify the importance of 
a design process that is participatory, transparent, and has 
high-level support from elected officials and the public. 

4.2.1. Institutional Arrangements
It can be helpful to designate a lead institution to manage 
the design process. The closer the lead institution is to 
the highest level of government (e.g., the prime minister’s 
or president’s office), the more buy-in will be maintained 
(Levin et al. 2018). The head of state may designate an 
institution to lead the development process. For example, 
the Costa Rican president made a direct request to the 
minister of environment and energy to undertake the 
process to design the long-term climate strategy, includ-
ing a net-zero target (Elliott et al. 2019). Additional 
broader support from other ministries, the legislature, 
and, importantly, those who are most impacted will be 
critical for enhancing the target’s durability and increas-
ing its prospects for withstanding future government 
changes. A whole-of-government and whole-of-society 
approach can help foster greater coherence and coordina-
tion, looking across the entire economy for mitigation 
opportunities (Levin et al. 2018). For example, the United 
Kingdom is engaging different branches of government 
and nongovernmental actors to work with the treasury 
on ways to fund efforts—including an equitable balance 
of contributions—to meet its net-zero target (HMT 2019). 
The United Kingdom is also supporting business through 
the Industrial Energy Transformation Fund, which aims 
to help energy-intensive industries reduce their emissions 
(BEIS 2020). The United Kingdom and several other 
countries have established independent bodies (e.g., the 
United Kingdom’s Committee on Climate Change) that are 
sheltered from the political process and can advise on the 
design of the target.

The lead institution will play an important coordination role 
within government: raising awareness of net-zero target 
setting, seeking input into the design process, and ensuring 
alignment with other policymaking processes. Coordination 
will be required across government institutions—including 
sectoral and other planning ministries, the finance ministry 
(to integrate and align efforts with budgetary decisions and 
support implementation), and parliament, as applicable—as 
well as among technical experts. 

In addition to coordination, a governance framework will 
be necessary to facilitate and independently evaluate prog-
ress towards the net-zero target. In Sweden, for example, 
the Climate Policy Council, an independent interdisciplin-
ary expert body, submits a progress report to the govern-
ment (Swedish Environmental Protection Agency 2019). 
In France, the High Council on Climate tracks progress 
on the net-zero target and provides recommendations to 
the government on how to adjust policies accordingly. The 
establishment of short-term carbon budgets, as in France, 
New Zealand, and the United Kingdom, facilitates coher-
ence between shorter- and longer-term policymaking.

4.2.2. Engaging Stakeholders
Experience with policymaking related to decarbonization 
suggests that designing a net-zero target will require a 
national dialogue on climate action, particularly in priority 
abatement sectors. Focused dialogue can support just 
transitions for businesses and workers in high-emissions 
sectors (Levin et al. 2018). Engaging stakeholders beyond 
national government, including the general public, the 
private sector, civil society organizations, and subnational 
governments, can strengthen the quality of the net-
zero target, its legitimacy, and its durability. In Japan, 
before the national long-term strategy was adopted, 
the government and major Japanese car companies 
collaborated to develop a long-term strategic road map 
for the car manufacturing industry. The process helped 
to ensure this critical stakeholder group supported the 
objective of achieving zero emissions in the sector (METI 
2018). Likewise, Norway has invited industry to provide 
input into sectoral road maps, identifying opportunities 
and barriers and informing the vision (Ministry of Climate 
and Environment 2018). 

Engagement can occur via stakeholder consultation 
groups and online comment platforms and by sharing 
drafts of the target design. Some countries, such as the 
United Kingdom, have established citizens’ assemblies to 
inform the pathway to net-zero emissions (Batha 2020). 
In New Zealand, the Climate Leaders Coalition promotes 
domestic business leadership and collective action on 
climate change and aligns with the government’s ambi-
tions in the Zero Carbon Bill.8 Some countries have chosen 
to rely on existing engagement processes for other climate 
decision-making, such as those related to domestic climate 
laws, the NDC, and/or the long-term strategy.
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4.2.3. The Need for Data and Analysis
When preparing for net-zero target design, governments 
may choose to update their national inventory to under-
stand current emissions levels and identify high-emitting 
sectors and priority GHGs. They may also improve land-
sector estimates, given the role that land-based removals 
could play in achieving net-zero emissions.9

Quantitative scenarios examining different pathways to 
achieving net-zero emissions are central to understanding 
options for reaching the target and help inform discus-
sions with stakeholders concerning the implications 
in terms of trade-offs and opportunities that will arise. 
Scenarios also allow exploration of interactions between 
sectors. Mitigation assessments can be conducted to help 
identify mitigation options, including policies, actions, 
and technologies that contribute to plausible decarboniza-
tion rates, and assess the implications of various net-zero 
emissions trajectories. Some countries may choose to 
estimate their future sinks in an effort to understand the 
implications for the decarbonizing effort required of other 
sectors to reach the overall target of net-zero emissions.
 

5. DESIGNING A NET-ZERO TARGET
5.1. Defining the Target Boundary
The target boundary refers to the GHGs and economic 
sectors that are included in the net-zero target. The choice 
of target boundary can significantly affect the impacts of 
the net-zero target on emissions as well as the choice of 
mitigation opportunities to be prioritized and incentivized.

5.1.1. Greenhouse Gases
To meet the long-term temperature goals of the Paris 
Agreement, all GHG emissions10 must be reduced 
substantially. Both CO2 and non-CO2 emissions can be 
reduced by broad mitigation measures in the energy, 
buildings, industry, and transport sectors. In addition, 
targeted non-CO2 mitigation measures can reduce nitrous 
oxide (N2O) and CH4 emissions from agriculture, CH4 
emissions from the waste sector, some sources of black 
carbon, and HFCs (IPCC 2018a). The net-zero goal cannot 
be met without a significant contribution from forests 
and, therefore, the global land sector will need to become 
increasingly net negative.

As described in Section 2.1, GHGs have different life 
spans in the atmosphere and different global warming 
potentials, which can impact how countries set net-zero 
targets. For example, New Zealand’s net-zero target 
excludes biogenic CH4, which accounts for nearly half 
of the country’s total GHG emissions (ClimateWatch 
2020). Both CO2 and N2O are “long-lived” GHGs, meaning 
they exist in the atmosphere for hundreds of years and 
accumulate. “Short-lived” GHGs, such as CH4 and most 
HFCs, exist in the atmosphere for a shorter period (e.g., 12 
years in the case of CH4) but typically have higher global 
warming potential than CO2 (IPCC 2014). 

There is a growing argument that long-lived gases need 
to be reduced to net zero, but short-lived gases need only 
to be stabilized in the atmosphere or gradually reduced.11 
Reducing emissions of CO2 to net zero is essential because 
it is the predominant long-lived GHG. Historic and 
current emissions accumulate in the atmosphere over 
centuries. Yet short-lived GHGs also have a powerful 
impact on near-term global temperature rise because 
these gases exist in the atmosphere for a relatively short 
time span and have higher global warming potential 
than CO2. Accordingly, the effect of reducing emissions 
of short-lived climate pollutants on limiting global 
temperature rise can be almost immediate. Therefore, 
we argue that aggressive actions to reduce all GHGs are 
essential to keep temperature rise below 1.5°C while 
also limiting significant overshoot of this temperature 
threshold in the near term. Additionally, early action on 
some short-lived gases and pollutants, such as CH4 and 
black carbon, may have considerable social and economic 
cobenefits, including reduced air pollution and improved 
public health (Shindell et al. 2017). 

It is against this backdrop that most countries have set 
net-zero targets that cover the full basket of UNFCCC GHGs 
(see Appendix B). There are good reasons for doing so:  

 ▪ It sends strong political signals about the legitimacy 
and efficacy of the target, both internationally and 
domestically. 

 ▪ It clearly demonstrates that no GHGs require special 
treatment. 

 ▪ A net-zero target that covers all GHGs is better aligned 
with Article 4 of the Paris Agreement, which requires 
a balance between sources and sinks of GHGs in the 
second half of the century.
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To illustrate the last point, no mitigation options currently 
exist to eliminate all sources of short-lived GHGs such 
as N2O and biogenic CH4, which are primarily produced 
by agricultural processes like fertilizer use and enteric 
fermentation, respectively. These short-lived emissions 
must be reduced as much as possible, but reaching total 
net-zero GHGs will require removals (or net-negative 
emissions) of CO2 from the atmosphere to compensate for 
these residual emissions. These removals can come from 
natural carbon sinks (for example, trees and soils, which 
absorb CO2) or technological innovations like direct air 
capture and storage (see Section 5.3).  

5.1.2. Sectors
To meet the long-term temperature goals of the Paris 
Agreement, GHG emissions from all sectors must be 
reduced substantially. According to the 2018 IPCC Spe-
cial Report on the Impacts of Global Warming of 1.5°C, 
“Pathways limiting global warming to 1.5°C with no or 
limited overshoot would require rapid and far-reaching 
transitions in energy, land, urban and infrastructure 

(including transport and buildings), and industrial 
systems. . . . These systems transitions are unprecedented 
in terms of scale . . . and imply deep emissions reductions 
in all sectors” (IPCC 2018b). 

Decarbonization trajectories vary by sector. As Figure 1 
illustrates, the power sector is decarbonized by 2050 in 
the 2°C scenario and before 2050 in the 1.5°C scenario. 
The energy end-use sectors, on the other hand, are still net 
emitters in 2050.

Land-use transitions pose significant challenges due to 
competing demands for land, food, and climate mitigation 
(IPCC 2018b) as well as technological difficulties. Some policy 
instruments are currently available to reduce emissions in 
agriculture (Searchinger et al. 2019), but many are still under 
development or are too expensive to implement (Kuramochi 
et al. 2018). Therefore, emissions from agriculture will likely 
need to be balanced by removals from other sectors, 
at least in the near term. But agriculture should not be 
excluded from a net-zero target; it can also contribute to 
achieving the target through carbon storage in soils.

Figure 1  |   CO2 and Carbon Intensity of Power and Energy End-Use Sectors in Low-1.5°C Scenarios

Note: GtCO2 = gigatonne of carbon dioxide; gCO2/MJ = grams of carbon dioxide released per megajoule of energy 
Source: Adapted from IPCC 2018a.
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Countries setting net-zero targets may be guided by their 
current and future sectoral emissions profiles. In most 
countries, the energy sector, which involves produc-
tion (generation) and use (e.g., in buildings, industry, 
and transport), is the largest emitting sector. But for 24 
countries, the agriculture sector is the top source of emis-
sions (primarily CH4 and N2O) (Arcipowska et al. 2019). 
In such countries, the inclusion of all sectors in a net-zero 
target would be important to ensure that all major emis-
sions sources are covered by the target. National removal 
profiles also vary, with some extensively forested countries 
having substantially more removals as a “starting point” 
than other countries. 

Including all sectors in a net-zero target offers similar 
benefits to those outlined above for including all GHGs. 
In addition, including all sectors supports a least-cost-
mitigation pathway, where technologies can be employed 
first in easier-to-abate sectors. Residual emissions in one 
sector can be balanced by removals in other sectors. And 
since removals are such a critical component of reaching 
a net-zero target, the inclusion of the agriculture, forestry, 
and other land use (AFOLU) sector is particularly impor-
tant because it is the only sector that offers nature-based 
removals.

An important decision in designing a net-zero target is 
whether to include international aviation and shipping 
since these emissions fall outside of national boundaries 
(out of jurisdiction). The United Kingdom has established 
a net-zero target that includes international aviation and 
shipping (CCC 2019b), but Norway and Sweden have 
explicitly excluded international aviation and shipping 
from their net-zero targets. When setting net-zero targets, 
countries should consider including all international 
aviation and shipping as a means of reflecting the highest 
possible ambition, or they may opt for partial inclusion 
(Levin et al. 2014). 

5.2. Country-Specific Net-Zero  
Target Time Frames
Like other GHG targets, net-zero targets are characterized 
by a year or a range of years in which the specified reduc-
tion will be achieved. Countries have established net-zero 
target time frames ranging from specific years between 
2030 and 2050 to more general references to the second 
half of the century (Figure 2).

Countries should aim to achieve their net-zero target as 
early as feasible, taking into consideration the following 
factors:

 ▪ Global scenarios compatible with limiting 
warming to 1.5°C or well below 2°C. As outlined 
in Table 1, scenarios aligned with keeping warming be-
low 1.5°C reach net-zero CO2 emissions around 2044 
and net-zero GHG emissions around 2066. Countries 
that plan to reach net-zero emissions after these dates 
implicitly count on their ongoing emissions being off-
set by other countries achieving stronger net-negative 
emissions. This is a particularly important consider-
ation for countries with high net emissions. The more 
emissions that remain after the global net-zero date, 
the less likely it is that sequestration/removal capac-
ity in the rest of the world will be able to absorb these 
remaining emissions, compromising the likelihood 
of reaching global net zero by that year. Therefore, 
all countries, and especially major emitters, should 
make every effort to set their net-zero target for a time 
frame at least as early as the global benchmarks for 
limiting warming to 1.5°C.

 ▪ The current national inventory of emissions 
and removals. Information relevant to setting a 
target time frame includes how close the country is 
currently to net-zero emissions, recent trends (are 
net emissions growing or shrinking, and how fast?), 
and which sectors and sources are responsible for 
significant emissions and removals. Countries that 
are already relatively close to net zero should consider 
earlier target time frames, particularly if their trends 
are pointing in the right direction. A small number of 
countries12 have already achieved net-zero or net-
negative emissions thanks to significant forest carbon 
removals combined with relatively low emissions 
from other sectors. Such countries should consider 
how to maintain net-zero emissions while achieving 
development objectives. This might involve planning 
to maintain or enhance natural sinks while setting 
specific targets for other sectors.  The vast majority of 
countries, however, are still net emitters. They should 
identify the primary sectors and gases in their inven-
tory and consider the global benchmarks for those 
sectors (Figure 1) and gases (Table 1) in setting their 
net-zero time frames. 
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 ▪ Pathways and options for emissions and 
removals. Options for reducing emissions and 
increasing removals—and their relative costs, 
benefits, and levels of viability—vary across regions 
and countries (Griscom et al. 2020; IPCC 2014). 
Countries with relatively more cost-effective options 
should set earlier net-zero target dates. That being 
said, the lack of current abatement options should not 
deter countries from setting net-zero goals around 
midcentury. Part of the purpose of long-term planning 
and goal setting is to identify where further innovation 
is needed and to direct resources accordingly to 
facilitate achievement of ambitious goals.

 ▪ Equity. The Paris Agreement establishes that 
Parties should achieve net-zero emissions “on the 
basis of equity” (Article 4.1). While the agreement 
itself does not define equity, the literature points 
to various principles associated with equity and its 
related concept of “effort sharing.” These include the 
following: 

 □ Responsibility, including historical emissions 
(Höhne et al. 2014)

 □ Capability, including human development; 
resilience to climate impacts; and economic, 
governance, technical, and innovation capacity 
(Klinsky et al. 2017)

 □ Equality, including annual emissions per capita and 
cumulative emissions per capita (Höhne et al. 2014)

Figure 2  |   The Timing of Countries’ Net-Zero Emissions Targets

Notes: GHG = greenhouse gas. Additional countries and regions have proposed adopting net-zero targets, including Ireland, the Netherlands, and Spain; some, such as Chile, are far along in the 
policymaking process.
a. Bhutan’s commitment is to maintain its carbon neutrality.
b. For these countries, we assume complete coverage of GHGs, since no exclusions have been noted explicitly, and means of target achievement include all sectors.
Source: Adapted from Levin and Davis 2020, as adapted from the Energy & Climate Intelligence Unit.
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Many studies also consider the cost-effectiveness of abate-
ment options as an effort-sharing principle, although this 
is typically not considered an equity principle (Höhne et 
al. 2014). 

If countries were to agree on these factors and how to 
weight them, they could provide a basis for reallocating 
the remaining carbon budget, and time frames for achiev-
ing net zero could be established accordingly. Because 
such agreement has not been reached, however, countries 
should instead consider the full range of equity-related 
principles, emphasizing those that require more rather 
than less ambitious time frames. Countries should also 
bear in mind that if all countries selectively apply those 
principles requiring less ambitious time frames, the Paris 
Agreement goals will not be met.

Countries will also need to make the following decisions 
regarding their net-zero target time frames:

 ▪ Whether to establish a target time frame for 
all gases collectively or to establish different 
target time frames for CO2 and non-CO2 
gases. A collective target offers simplicity in design 
and flexibility in implementation. For example, if 
one gas turns out to be easier to abate and another 
proves more difficult, policymakers can switch the 
order of gas phaseout without compromising target 
achievement. This flexibility helps deal with the 
uncertainty surrounding how technologies and their 
costs will evolve. However, the benefits of flexibility 
can be overstated given the need for rapid reduction 
of all gases. For most countries, CO2 emissions will 
need to reach net zero far earlier than other gases. 
It is important, therefore, not to detract from a 
sense of urgency on the part of decision-makers in 
CO2-dominant sectors. Countries should establish a 
collective net-zero time frame, while also outlining 
sector-specific near- and midterm milestones, either 
as part of an initial net-zero target announcement or 
as part of a subsequent implementation plan.

 ▪ Whether to establish a target for a single year 
or for a multiyear period. Most countries with 
net-zero targets have pegged them to a specific year 
rather than to a multiyear period or an unspecified 

time frame. At a minimum, countries should identify 
a specific year or multiyear period (for example, a 
five-year period). Choosing a multiyear period rather 
than a single year affords the possibility of averaging 
out fluctuations in highly variable sources and sinks. 
However, it may be more difficult to communicate 
to stakeholders. Declaring that the country will 
achieve net zero without mentioning a time frame, 
or specifying a time frame that is very broad (e.g., 
“in the second half of the century” or “after year X”), 
falls short for two reasons. Imprecise targets limit or 
eliminate accountability for their achievement, and 
they prevent quantification of the country’s future 
impact on global emissions. 

In sum, countries should establish a net-zero time frame 
with reference to a specific year or range of years to be 
reached as early as possible, taking into consideration 
global scenarios compatible with the Paris Agreement 
goals, equity principles, and pathways and options for 
emissions and removals. Major emitters should ensure 
that their net-zero time frames are at least as early as the 
global Paris-aligned time frames, and within that group, 
countries with higher historical and per capita emissions 
and/or higher capabilities should aim for earlier still. 
While it is appropriate to specify separate time frames for 
individual sectors and gases in a net-zero implementation 
plan, countries should set a single net-zero goal with a 
single time frame that covers all sectors and gases.

5.3. Setting a GHG Emissions Reduction Target  
Countries should specify separate targets and pathways 
for reducing GHG emissions and for achieving net-zero 
targets that reflect the balance of emissions and removals.

If a net-zero target does not also specify the GHG 
emissions reductions needed, meeting a net-zero target 
could rely on overly high rates of annual GHG removals to 
balance high rates of emissions, which carries significant 
risks. There is a large degree of uncertainty about the 
scale and availability of future carbon removals from both 
land-based carbon sinks and emerging carbon-removal 
technologies. There are also ongoing risks of reversals 
and losses from carbon stored in land-based and geologic 
pools that could negate the climate benefit of carbon 
removals.
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Setting and achieving ambitious emissions reduction tar-
gets is therefore critical if the world is to decarbonize suf-
ficiently to reach midcentury climate targets and to avoid 
the risks and uncertainties of relying on unproven levels of 
carbon removal. For example, countries should set targets 
to reduce GHG emissions in line with 1.5°C pathways and 
enhance carbon sinks to balance any residual emissions to 
reach net-zero or net-negative emissions. Setting transpa-
rent, separate GHG reduction targets and net-zero targets 
can more effectively inform policy planning and public 
and private sector investments in GHG reduction and 
GHG removal practices and technologies at the necessary 
scale (McLaren et al. 2019). 

Countries should therefore work simultaneously to 
achieve GHG emission reduction targets and net-zero 
targets, using two complementary GHG targets (Equations 
1 and 2):

 
Equation 1. Net-Zero Target (without International Transfers) 

ACHIEVED IF: 

Emissions – Removals ≤ 0 

WHERE:

Emissions = annual GHG emissions within a country’s territory in target year 
(tonnes of CO2 equivalent, or tCO2e)

Removals = annual GHG removals within a country’s territory in target year 
(tCO2e)

 
Equation 2. Emissions Reduction Target  
(without International Transfers)
 
ACHIEVED IF: 

Emissions target year ≤ Emissions base year × (1 - Target Level)
 
WHERE:

Emissions target year = annual GHG emissions within a country’s territory in  
target year (tCO2e)

Emissions base year = annual GHG emissions within a country’s territory in  
base year (tCO2e)

Target Level = GHG reduction target level (percent; e.g., 80 percent for a target to 
reduce emissions by 80 percent below base year levels) 

As an example, Sweden has set a goal to achieve net-zero 
GHG emissions by 2045 and reach net-negative GHG 
emissions thereafter. Sweden has also set a target for 
emissions from activities within the country in 2045 to be 
at least 85 percent below 1990 levels. This implies that up 
to 15 percent of the 2045 target can be met through CO2 
removal within Sweden or investments in GHG mitiga-
tion in other countries. Specific measures may include 
“increased uptake of carbon dioxide by forests as the 
result of additional measures; verified emissions reduc-
tions carried out outside the Swedish borders; and carbon 
capture and storage based on the combustion of biomass, 
known as bio-CCS [carbon capture and storage]” (Swedish 
Environmental Protection Agency 2019).

5.4. The Role of GHG Removal  
To meet net-zero targets, countries will likely need to 
enhance GHG removals to balance residual GHG emis-
sions arising within their borders. Residual emissions are 
the emissions remaining after a country has significantly 
reduced its GHG emissions, ideally in line with a 1.5°C 
emissions reduction pathway. 

GHG removal, primarily CO2 removal, can take the form 
of biogenic removals (i.e., photosynthesis) or technologi-
cal removals. A removal is the transfer of a GHG from 
the atmosphere to storage within a pool, such as trees, 
soil, or geologic reservoirs. Emerging technologies that 
can remove CO2 include direct air capture, in which CO2 
is extracted directly from the ambient air, and enhanced 
weathering, which speeds up weathering rates in reactive 
materials to sequester CO2. Emerging approaches, such as 
bioenergy with carbon capture and storage, involve both 
biogenic and technological elements. 

For removals to effectively counterbalance the climate 
impact of CO2 emissions accumulating in the atmosphere, 
carbon removed from the atmosphere must be securely 
and, to the extent possible, permanently stored, without 
leakage of emissions to other countries. For example, 
CO2 removed through direct air capture (as well as CO2 
captured from point sources of emissions, which is an 
emissions reduction rather than a CO2 removal technol-
ogy) must be securely stored in geologic reservoirs that 
maximize permanent storage. Measures to remove CO2 
from the atmosphere through biogenic or technological 
processes must be coupled with requirements to perma-
nently store the removed carbon, including requirements 
and incentives for long-term monitoring and verification 
to avoid or compensate for any leakage or reversals. 



16  |  

5.4.1. Biogenic Removals
Terrestrial carbon stocks (such as forests) must be main-
tained and enhanced over time. Maintenance of a stable 
land-based carbon stock does not itself constitute a 
removal, unless carbon stocks are growing. Increasing the 
carbon stock over time (e.g., through afforestation, refore-
station, or restoration) constitutes a removal. Conversely, 
failure to maintain an existing land-based carbon stock 
(e.g., through deforestation or forest degradation) consti-
tutes an emission. 

In most countries, removals by the land sector are small 
relative to total emissions, meaning that steep reductions 
in GHG emissions will be needed to meet net-zero targets. 
Many countries also have AFOLU activities that generate 
net emissions rather than net removals and will need to be 
reduced or counterbalanced by removals. 

Countries with significant current or future potential 
removals (e.g., heavily forested countries) should aim to 
reach net-zero or net-negative emissions by an earlier date 
due to their increased capacity to remove CO2 compared 
to countries with less significant carbon sinks. Changes 
in carbon stocks (emissions and removals) on all lands 
should be regularly monitored and reported.

5.4.2. Technological Removals
The climate benefit of CO2 removal technologies depends 
on how they are used. For example, direct air capture with 
carbon storage can have net-negative emissions by remov-
ing CO2 from the atmosphere and storing it in geologic 
reservoirs without rereleasing it. The ability of direct air 
capture and utilization in CO2-based products to remove 
and store CO2 depends on whether the carbon is rere-
leased during product use or is stored for the long term 
in long-lived products. (The GHG impact in both cases 
depends on using zero- or low-carbon energy sources 
in the direct air capture process and other life cycle 
emissions.) 

Carbon capture and storage involves capturing CO2 
emissions from fossil fuels at the point of combustion 
and sequestering the gas in geological formations. The 
technique avoids an increase in emissions but does not 
lead to net-negative emissions because it does not involve 
removing CO2 from the atmosphere. More information 
on carbon removal is available in other World Resources 
Institute publications.13

  

5.5. International Transfers of GHG Mitigation  
Some countries have adopted net-zero targets that reflect 
the balance of GHG emissions and removals occurring 
within their national borders. The European Union and 
France, for example, have specified that they will not use 
international GHG mitigation to help reach their net-zero 
targets. 

Other countries envision meeting net-zero targets in part 
through investments in or payments for emissions reduc-
tions or removal enhancements occurring outside their 
territory. Sweden and Switzerland, for example, have 
indicated that they plan to use a limited amount of inter-
national GHG mitigation to reach their net-zero targets 
for 2045 and 2050, respectively. Appendix B summarizes 
which countries’ net-zero targets include or exclude inter-
national GHG mitigation. 

To limit warming to 1.5°C, global CO2 emissions need to 
reach net zero on average by 2044 (in scenarios with low 
or no overshoot), and total GHG emissions need to reach 
net zero on average by 2066 (IPCC 2018a). Reaching 
global net-zero CO2 emissions in 2044, therefore, requires 
that either: 

 ▪ each country’s territorial CO2 emissions are lower  
than its territorial CO2 removals by 2044 (and 2066 
for all GHGs); or ▪ some countries reach net-negative emissions by 
2044 to counterbalance others having net-positive 
emissions at this point in time.  

Some countries have greater domestic opportunities to 
reduce emissions or enhance removals (such as large-scale 
potential for biogenic or technological carbon removal and 
storage) and therefore may reach net-negative emissions 
sooner than other countries, which can be used to com-
pensate for the net-positive emissions of countries with 
fewer domestic opportunities. 

As global emissions approach net zero, countries using 
international GHG mitigation should purchase from 
countries that have net-negative emissions and therefore 
have a surplus of removals which could be used to 
counterbalance residual emissions in countries that 
have fewer domestic mitigation opportunities. Unless 
countries selling GHG mitigation have net-negative 
emissions, countries that plan to purchase international 
GHG mitigation make it more difficult for host countries 
to reach net-zero emissions themselves (because transfers 
to other countries are deducted from their net-zero target 

about:blank
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accounting, as shown in Equation 3). To complement 
this approach, access to finance should be provided to 
developing countries to achieve their own GHG reduction, 
GHG removal, and net-zero or net-negative goals. 

Countries should prioritize reducing domestic GHG 
emissions and enhancing domestic GHG removals rather 
than relying on purchases of GHG mitigation as a pri-
mary means of meeting a net-zero target. If international 
transfers of GHG mitigation are used to meet the target, 
countries should consider limiting the portion of the net-
zero target that may be met through international GHG 
mitigation. A limit will maintain clear signals for domestic 
mitigation and investment and avoid locking in long-lived 
carbon-intensive infrastructure. While the quantity of 
international GHG mitigation used to achieve the net-zero 
target in the target year should be limited, countries can 
separately invest in GHG mitigation in other countries as a 
near-term strategy on the pathway to reaching net zero. 

Countries intending to purchase international GHG miti-
gation to meet their targets should also consider increas-
ing their overall target ambition. Purchasing international 
GHG mitigation can enable countries to achieve a higher 
level of overall GHG mitigation, which can take the form 
of achieving a net-negative rather than net-zero target, or 
achieving net-zero emissions (with purchased transfers 
included) significantly earlier than the global average. 

Opportunities to transfer emissions reductions between 
countries are expected to be limited as the global emis-
sions budget declines significantly by midcentury. 
Opportunities to transfer removals between countries 
could remain, for example if technologies such as direct 
air capture and storage are developed and deployed on a 
global scale.  

A system that includes international transfers of GHG 
mitigation between countries requires amending Equa-
tions 1 and 2 to reflect purchases and sales of GHG 
mitigation. The following equations (Equations 3 and 4) 
would be used to define net-zero emissions, using two 
complementary GHG targets, taking into account transfers 
between countries. 

Alternatively, countries could set a net-zero target that 
includes international transfers (Equation 3) while setting 
an emissions reduction target that excludes international 
transfers and is based on domestic emissions only (Equation 
2). This is the approach used by Sweden, as described above.

 
Equation 3. Net-Zero Target (with International Transfers)

ACHIEVED IF:

Emissions – Removals – Purchases + Sales ≤ 0

WHERE:

Emissions = annual GHG emissions within a country’s territory in target year 
(tCO2e)

Removals = annual GHG removals within a country’s territory in target year 
(tCO2e)

Purchases = international GHG mitigation purchased or acquired (tCO2e)

Sales = international GHG mitigation sold or transferred (tCO2e)

Equation 4. Emissions Reduction Target (with International Transfers)

ACHIEVED IF:

Emissions target year – Purchases + Sales ≤  
Emissions base year × (1 - Target Level)

WHERE:

Emissions target year = annual GHG emissions within a country’s territory in  
target year (tCO2e)

Purchases = international GHG mitigation purchased or acquired (tCO2e)

Sales = international GHG mitigation sold or transferred (tCO2e)

Emissions base year = annual GHG emissions within a country’s territory in  
base year (tCO2e)

Target Level = GHG reduction target level (percent; e.g., 80 percent for a target to 
reduce emissions 80 percent below base year levels) 

Countries that use international GHG mitigation to meet 
their target should ensure that only surplus mitigation is 
transferred and that systems are in place to avoid double 
counting GHG emissions reductions or removals between 
countries.

Countries should also consider potential negative impacts 
outside national borders. Leakage can arise when efforts 
to reduce emissions or enhance removals within a coun-
try’s borders lead to increased emissions or reduced 
removals in other countries. Countries should consider 
potential leakage impacts when designing strategies to 
reduce domestic emissions and implement measures to 
minimize leakage occurring in other countries. 
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6. USING THE TARGET TO INFORM ACTION 
As outlined in Section 2, net-zero targets are envisioned as 
a core element of a broader, comprehensive climate policy 
package. Other elements will do the “heavy lifting” of 
implementing the transformative change needed to drive 
net emissions down to zero. Like any other emissions tar-
get in climate policy, net-zero targets are primarily useful 
insofar as they are integrated into these other elements of 
the policy package. 

Interim targets are one element of such a package, and 
they set periodic milestones against which to measure 
GHG emissions and/or other indicators en route to 
achieving net-zero emissions. Alignment of near- 
and midterm milestones with the overall trajectory 
towards net-zero emissions is important in light of path 
dependence (Sachs et al. 2016; Unruh 2000). However, 
because the transitions that deliver long-term GHG 
reductions in complex sectors like the energy sector are 
nonlinear (Iyer et al. 2017), interim emissions milestones 
should not necessarily be based on a linear trajectory from 
current emissions to net-zero emissions. Rather, such 
milestones can be informed by more detailed modeling of 
pathways that reflect the characteristics of the transition 
in a particular country. These pathways, in turn, can be 
used to establish interim GHG and non-GHG targets (e.g., 
targets pertaining to the energy mix, vehicle technologies, 
or building standards) and to identify the implementing 
measures to support them.

Such a policy package also includes a broad suite 
of implementation policies and measures that will 
achieve the net-zero target and associated milestones. 
Implementing measures may include framework 
legislation and strategies, economic policy instruments, 
regulatory instruments, and other approaches, such 
as information policies, procurement policies, and 
voluntary agreements (Somanathan et al. 2014). 
Such policies can address not only the technological 
transitions needed in each sector but also the alignment 
of governance arrangements and financial flows to 
support the transition. They should also include plans to 
support workers and communities that may otherwise 
be negatively affected by economic and social change. 
Implementing policies and measures should also be 
selected with regard to the synergies and trade-offs 
between climate change mitigation and the Sustainable 
Development Goals (IPCC 2018a). Article 4.1 of the Paris 
Agreement establishes that Parties should achieve net-

zero emissions “in the context of sustainable development 
and efforts to eradicate poverty.” 

Finally, the aspirational nature of net-zero targets means 
that they may be set before cost-effective abatement 
options are available for all sources of a country’s emis-
sions. When developing policy packages to achieve net-
zero targets, countries can be transparent about where 
such gaps exist. For instance, the United Kingdom has 
developed scenarios around three categories of options: 
core options (low-cost, no-regrets measures), further 
ambition options (available but more expensive options), 
and speculative options (characterized by low levels of 
technological readiness) (CCC 2019a). This approach can 
help countries target research and development spend-
ing, identify roles for international cooperation, and, for 
developing countries, make explicit their needs for inter-
national finance, technology, and capacity building.

In translating a net-zero target into action, countries 
should take the following steps14 while engaging stake-
holders, as discussed in Section 4.2.2:

 ▪ Model scenarios and pathways to achieve net-zero 
emissions.

 ▪ Identify sector-specific technologies, infrastructure, 
investments, and behavioral changes that underpin 
the pathways, particularly those that are robust across 
multiple scenarios.

 ▪ Use the pathways to inform the establishment of near- 
and midterm GHG and non-GHG targets in NDCs 
and domestic framework legislation, strategies, and 
sectoral plans.

 ▪ Consider synergies and trade-offs with Sustainable 
Development Goals.

 ▪ Identify implementing policies and measures to sup-
port the transitions identified by the pathways and 
work to advance them in national and subnational 
governments and with other stakeholders, including 
the private sector and civil society.

 ▪ Identify finance, technology, and capacity needs as-
sociated with achieving net-zero targets.

 ▪ Monitor progress towards the target—as well as the 
assumptions underlying the pathways—on an on-
going basis, adjusting policies as needed.
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7. COMMUNICATING NET-ZERO TARGETS
Clearly communicating a net-zero target to domestic 
and international stakeholders is essential if a genuine 
commitment to transform economic systems is not to be 
perceived as political greenwashing. If a net-zero target 
is not clearly articulated, it can send mixed signals to 
domestic stakeholders and other countries. It will also be 
difficult for people to understand whether the target is in 
fact aiming to achieve a balance between emissions and 
removals. Clear communication will facilitate effective 
governance and policymaking to support the required 
transformation.

Several formats exist for communicating net-zero 
targets, and there are no reporting requirements to 
follow. The Greenhouse Gas Protocol Mitigation Goal 
Standard includes a list of information that should be 
communicated when committing to GHG targets to 
provide sufficient transparency (Levin et al. 2014). 

Box 2 provides a summary of recommendations for 
relevant information to communicate regarding net-zero 
target details.

Governments can help to ensure broad under-
standing of their net-zero targets by providing the 
following information:

 ▪ The greenhouse gas (GHG) coverage of 
the target and justification for any GHGs 
excluded from the target.

 ▪ The sector coverage of the target and justifi-
cation for any sectors excluded from the tar-
get, including whether and how a country’s 
existing forest carbon sink is included in the 
target and whether international aviation 
and shipping is included/excluded from the 
net-zero target.

 ▪ The specific year or multiyear time frame for 
achieving net-zero emissions.

 ▪ Justification for the chosen time frame in 
view of global scenarios compatible with 
limiting warming to 1.5°C or well below 2°C, 
equity principles, and pathways and options 
for emissions and removals.

 ▪ Separate targets for GHG emissions reduc-
tion (i.e., the target level of gross GHG 
emissions in the target year) in addition to 
net-zero or net-negative targets.

 ▪ Whether the target will be achieved by 
balancing GHG emissions and GHG removals 
within the country’s territory or through 
some use of international transfers of GHG 
mitigation (emissions reductions or removal 
enhancements) occurring in other countries.

 ▪ If international GHG mitigation is used, 
a description of any limit on the portion 
of the net-zero target being met through 
international GHG mitigation; in addition, 
approaches to ensure that only surplus 
mitigation is transferred, double counting 
is avoided, and the environmental integrity 
of transferred GHG emissions reductions or 
removal enhancements is ensured between 
countries.

Supplemental information could include the 
following:

 ▪ Cross-references to any policy documents in 
which the target is included (e.g., domestic 
legislation, a long-term, low-emissions 
development strategy under the Paris 
Agreement, political announcement, or other 
international or domestic policy documents). 

 ▪ Historical and projected levels of GHG emis-
sions and GHG removals. 

 ▪ An explanation of how the target will be 
accounted for, to the extent known (such as 
the data sources and accounting methodol-
ogy, in particular for the agriculture, forestry, 
and other land-use sector).

 ▪ If scenarios were used, underlying assump-
tions regarding technology costs and devel-
opment, behavioral patterns, and socio-
economic parameters related to associated 
net-zero scenarios. 

 ▪ The types (and, if relevant, quantities) of 
carbon removals expected to be used to 
meet the target.

 ▪ Policies to ensure secure storage of carbon 
dioxide in terrestrial and geologic reservoirs, 
including requirements and/or incentives for 
ongoing monitoring and verification to avoid 
or compensate for any leakage or reversals.

 ▪ Information on how the net-zero target will 
inform action, including: 

 ▫ scenarios and pathways for achieving 
the target;

 ▫ sector-specific technologies, invest-
ments, and behavioral changes needed 
to achieve the target;

 ▫ interim GHG and non-GHG targets and 
milestones, including clarity as to the 
relationship between the nationally 
determined contribution and the net-
zero target;

 ▫ implementing policies and measures 
(including, if relevant, alignment of 
financial flows as well as just transition 
plans); and

 ▫ the remaining needs for innovation, 
finance, technology, and capacity 
building.

 ▪ Any plans to monitor and report on progress.

Box 2  |  Communicating Net-Zero Targets
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8. CONCLUSION AND RECOMMENDATIONS
The science is clear that not only do emissions need to 
peak in the very near future and steeply decline thereafter, 
but net emissions also must be phased out altogether if we 
are to meet the Paris Agreement’s temperature goals and 
avoid the worst impacts of climate change (IPCC 2018a). It 
is encouraging that many countries are embracing the goals 
of the Paris Agreement at the national level and adopting net-
zero targets. The COVID-19 pandemic presents a tremendous 
challenge as countries address an unprecedented health 
crisis, job losses, poverty, and inequity. At the same time, 
it also presents a once-in-a-lifetime opportunity to reshape 
investments in a net-zero, equitable, and just future.  

Decision-makers face several choices when designing 
net-zero targets. This paper argues that to maximize the 
contribution of net-zero targets to drive decarbonization 
in line with climate science, countries should consider the 
following recommendations.

Achieving net-zero emissions will require 
fundamental shifts in how society operates. While 
there are significant opportunities associated with a zero-
carbon future, there will be winners, losers, and trade-offs 
along the way to achieving this vision. Robust stakeholder 
processes can play a critical role in surfacing and managing 
trade-offs, promoting societal buy-in, and helping to ensure a 
just transition.  Participation can facilitate more effective, 
inclusive decision-making and ultimately greater support 
for climate action. Importantly, participatory processes 
help translate net-zero targets into other decision-making 
processes, guiding the design of near- and midterm targets, 
policies and measures, and investments to support necessary 
transitions. Securing high-level political support and engaging 
relevant ministries, parliaments, experts, and the public can 
also enhance a net-zero target’s prospects for withstanding 
future government changes. Independent expert bodies 
can help provide accountability and review design and 
implementation choices. Governments should also consider 
the most effective legal status of the target. Depending on the 
national context, a law or other binding policy may be the best 
instrument to send long-term policy signals and drive changes 
in near-term decision-making. Legal commitment will help 
ensure that net-zero targets are not just aspirational visions 
that fail to have any bearing on today’s decisions; rather, these 
targets will become transformative instruments that drive 
action towards realizing the goals of the Paris Agreement.

Net-zero targets should be comprehensive.  
They should cover all GHGs and all sectors. 

Governments should establish specific time 
frames for achieving targets. The specific year or 
multiyear time frame should be as early as feasible and 
should take account of global scenarios compatible with 
limiting warming to 1.5°C or 2°C, equity principles, and 
pathways and options for emissions and removals.

Countries with the highest emissions and great-
est responsibility and capability should adopt the 
most ambitious target time frames. Major emitters 
should adopt a time frame that is at least as early as the 
global time frame to achieve the Paris Agreement goals, 
and earlier still if they have high historical and per capita 
emissions. Countries with high capacity for GHG emis-
sions reduction and carbon removal should supplement 
net-zero targets with targets and plans to achieve net-
negative emissions after achieving net-zero emissions.

Separate targets should be set for GHG emissions 
reductions and net-zero or net-negative emis-
sions. Distinct targets provide a clear road map for both 
decarbonization, scaling carbon removals, and achieving 
net-zero or net-negative emissions.

Governments should prioritize reducing GHG 
emissions and enhancing GHG removals within 
the country’s territory rather than relying on 
international transfers of GHG mitigation to 
achieve net-zero targets. If international transfers 
of GHG mitigation are used to meet the target, countries 
should ensure that only surplus mitigation from other 
countries is transferred and should consider limiting the 
portion of the net-zero target that may be met through 
international GHG mitigation, as much as is feasible. 

Countries should transparently communicate 
their net-zero targets. They should clearly provide 
information on the parameters of the net-zero target, 
including the GHG and sector coverage, the time frame, 
decarbonization targets, and the use of international 
transfers and any limits. Countries may also consider 
communicating supplemental information in order to 
strengthen the transparency of their targets. 

Countries should ensure that net-zero targets 
inform near- and midterm climate action, includ-
ing targets and policies, including NDCs, development 
plans, policies, investments, and long-term low-emissions 
development strategies to support just transitions.
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APPENDIX A: REASONS CITED BY COUNTRIES/REGIONS FOR PURSUING NET-ZERO TARGETS
This list does not include all countries or all reasons for choosing net-zero targets.

COUNTRY CITED REASONS FOR PURSUING NET-ZERO TARGETS

Bhutan Bhutan is already carbon negative and has reaffirmed in its NDC the intention to remain carbon neutral by ensuring that GHG emissions 
will not exceed the sink capacity of its forests. In its NDC, Bhutan notes, “This commitment was made with the view that there is no need 
greater, or more important, than keeping the planet safe for life to continue” (NEC 2015).

Costa Rica President Carlos Alvarado Quesada has mentioned that the adoption of the National Decarbonization Plan was based on the notion of being 
“consistent with action” and the legacy of welfare taken up from previous generations with the abolishment of the army in 1984. That was 
a key political decision that has defined the development model of Costa Rica and allowed investments to be directed into a strong public 
health system, education, and nature conservation. Decarbonization (net-zero emissions) is the current focus that will define the develop-
ment model of the country for the next 30 years (Time 2019).     

Denmark When adopting the national Climate Act in 2019, the Danish minister of climate, energy and utilities, Dan Jørgensen, recognized science as a 
driving factor, noting, “We have heeded the call of science. We have decided not to aim for what we know to be possible, but what we know 
to be necessary” (Danish Ministry of Climate, Energy and Utilities 2019). 

Fiji The government of Fiji includes a net-zero target in its low-emissions development strategy. The document highlights the critical need for 
urgent global action in order to limit global temperature rise to 1.5°C and notes that not doing so would be disastrous and irreversible for fu-
ture generations (Ministry of Economy 2018). The document also highlights Fiji’s extreme vulnerability to climate change impacts, including 
sea-level rise, intense cyclones, and flooding, and the need therefore to rapidly reduce global GHG emissions. Fiji also strongly encourages 
other countries to aim to achieve net-zero emissions by 2050.

Finland Finland recognizes its role in limiting the global mean temperature increase to 1.5°C. The government notes that “achieving the goals of the 
Agreement will require long-term climate measures designed to achieve carbon neutrality in the European Union before 2050” (Govern-
ment of Finland 2019).

France Prior to adopting the carbon-neutrality target in the energy-climate bill, the High Council on Climate issued a report that highlighted that 
France was already failing to meet current climate targets and supported the carbon-neutrality target, noting it is consistent with the Paris 
Agreement (HCC 2019). The president of the High Council on Climate noted that “the urgency imposed by the climate crisis requires acting 
quickly and in depth” and expressed the need for measures to reduce emissions to “be at the core of the decisions of public and private 
actors.”

Japan Japan notes several purposes in its long-term low-emissions development strategy, which outlines its decarbonization target. Japan high-
lights that the strategy is at the request of the Paris Agreement and allows Japan to share ideas and efforts with the world. It contributes to 
the achievement of the long-term targets of the Paris Agreement, including limiting the temperature increase to 1.5°C above preindustrial 
levels, and also supports leading international discussions (Government of Japan 2019b).

New 
Zealand

New Zealand adopted a zero-carbon bill in 2019 that aims to help New Zealand deliver on its Paris commitment, address the potential 
impacts of climate change, be held accountable by the Climate Change Commission, and safeguard the future of young people and their 
children (New Zealand Parliament 2019).

Scotland Scotland adopted a net-zero target with a timeline five years earlier than that of the United Kingdom at the advice of the Committee on 
Climate Change (CCC). Scotland suggests it has a greater ability to adopt a more ambitious timeline because it has more potential sites 
for carbon capture and a greater landmass for tree planting (CCC 2019c). Scotland’s environment secretary, Roseanna Cunningham, set a 
2045 net-zero target based on independent expert advice from the CCC that higher targets are now possible and also due to the urgency 
required on this issue (Government of Scotland 2019). 

Sweden According to the government, “The net zero target forms part of Sweden’s climate policy framework. . . . The framework aims to create a 
clear and coherent climate policy to ensure long-term signals to the market and other actors. It is a key component of Sweden’s efforts to 
comply with the Paris Agreement” (Swedish Environmental Protection Agency 2019).

United 
Kingdom

The United Kingdom’s 2050 net-zero target was adopted at the recommendation of the independent climate advisory body the CCC. The 
Energy and Clean Growth Minister, Chris Skidmore, noted the relevance of the United Kingdom adopting this target because it was also 
responsible for kick-starting the Industrial Revolution, which drove increasing emissions (BEIS 2019).
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APPENDIX B: COMPARISON OF ADOPTED NET ZERO TARGETS
COUNTRY COVERAGE 

OF GHGS
COVERAGE 
OF 
DOMESTIC 
SECTORS

INCLUDING 
INTERNATIONAL 
AVIATION AND 
SHIPPING?

TARGET 
YEAR FOR 
ACHIEVING 
NET-ZERO 
EMISSIONS

SEPARATE TARGETS 
FOR GHG EMISSIONS 
REDUCTIONS AND 
NET-ZERO IN THE 
TARGET YEAR? 

TARGET 
INCLUDES USE OF 
INTERNATIONAL GHG 
MITIGATION? 

LEGAL STATUS OF 
NET-ZERO TARGETS 
(ECIU 2020)

SOURCE 

Austria All GHGsa All sectorsa Not stated 2040 No Not stated Government pledge 
of the Conservative-
Green coalition 
government

Farand 2020

Bhutan All GHGsb All sectorsb Not stated Already net 
zero

No No In policy document 
(the NDC)

NEC 2015

Costa 
Rica

All GHGsc All sectorsc Not stated 2050 No Not stated In policy document 
(the long-term 
strategy)

Government of 
Costa Rica 2019

Denmark All GHGsd All sectorsd No 2050 No Not stated In law (the Climate 
Act)

Danish Ministry 
of Climate, 
Energy and 
Utilities 2019

European 
Union 
(EU)

All GHGs All sectors Not stated 2050 No Not stated In policy document 
(the long-term 
strategy); European 
Green Deal 
and Resolution 
2019/2956(RSP)

European 
Commission, n.d.

Fiji All GHGs All sectors Not stated 2050 No Not stated In policy document 
(the long-term 
strategy)

Government of 
the Republic of 
Fiji 2018

Finland All GHGse All sectorse Not stated 2035 and 
net negative 
thereafter

No Not stated, although 
the plan will be 
revisited in 2025, 
“along with the 
possibility of adopting
international flex-
ibility in meeting the 
targets”

Government pledge 
of the Coalition 
government

Government of 
Finland 2019

France All GHGs All sectors No 2050 No No In law (Law no. 2019-
1147 on Energy and 
the Climate)

French Ministry 
of Ecology, 
Sustainable 
Development 
and Energy 
2015; French 
Senate 2019

Hungary All GHGs All sectors Not stated 2050 No Not stated In law (Law on 
Climate Protection)

Darby 2020

Iceland All GHGsf All sectorsf Not stated 2040 No Not stated In policy document 
(Climate Action Plan)

Government of 
Iceland 2020

Japan All GHGs All sectors Not stated, 
although “Japan 
will seek to contrib-
ute to the GHG 
reduction targets 
of the international 
shipping as agreed 
globally at the IMO”

Second half of 
the 21st cen-
tury, “as close 
as possible to 
2050”

No Not stated, although 
Japan will “lead 
international 
rule-making and 
creating appropriate 
framework for using
market-based 
mechanisms”

In policy document 
(the long-term 
strategy)

Government of 
Japan 2019b

https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Bhutan%20First/Bhutan-INDC-20150930.pdf%20
https://cambioclimatico.go.cr/wp-content/uploads/2020/01/NationalDecarbonizationPlan.pdf
https://cambioclimatico.go.cr/wp-content/uploads/2020/01/NationalDecarbonizationPlan.pdf
https://en.kefm.dk/media/12969/climate-act_fact-sheet.pdf
https://en.kefm.dk/media/12969/climate-act_fact-sheet.pdf
https://en.kefm.dk/media/12969/climate-act_fact-sheet.pdf
https://en.kefm.dk/media/12969/climate-act_fact-sheet.pdf
https://ec.europa.eu/clima/policies/strategies/2050_en
https://ec.europa.eu/clima/policies/strategies/2050_en
https://unfccc.int/sites/default/files/resource/Fiji_Low%20Emission%20Development%20%20Strategy%202018%20-%202050.pdf
https://unfccc.int/sites/default/files/resource/Fiji_Low%20Emission%20Development%20%20Strategy%202018%20-%202050.pdf
https://unfccc.int/sites/default/files/resource/Fiji_Low%20Emission%20Development%20%20Strategy%202018%20-%202050.pdf
http://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/161664/Inclusive%2520and%2520competent%2520Finland_2019.pdf?sequence=7&isAllowed=y
http://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/161664/Inclusive%2520and%2520competent%2520Finland_2019.pdf?sequence=7&isAllowed=y
https://unfccc.int/files/mfc2013/application/pdf/fr_snbc_strategy.pdf
https://unfccc.int/files/mfc2013/application/pdf/fr_snbc_strategy.pdf
https://unfccc.int/files/mfc2013/application/pdf/fr_snbc_strategy.pdf
https://unfccc.int/files/mfc2013/application/pdf/fr_snbc_strategy.pdf
https://unfccc.int/files/mfc2013/application/pdf/fr_snbc_strategy.pdf
https://unfccc.int/files/mfc2013/application/pdf/fr_snbc_strategy.pdf
http://www.senat.fr/leg/pjl18-622.html
http://www.senat.fr/leg/pjl18-622.html
https://www.government.is/news/article/2020/06/23/New-Climate-Action-Plan-Iceland-will-fulfil-its-commitments-and-more/
https://www.government.is/news/article/2020/06/23/New-Climate-Action-Plan-Iceland-will-fulfil-its-commitments-and-more/
http://www.env.go.jp/press/111913.pdf
http://www.env.go.jp/press/111913.pdf
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COUNTRY COVERAGE 
OF GHGS

COVERAGE 
OF 
DOMESTIC 
SECTORS

INCLUDING 
INTERNATIONAL 
AVIATION AND 
SHIPPING?

TARGET 
YEAR FOR 
ACHIEVING 
NET-ZERO 
EMISSIONS

SEPARATE TARGETS 
FOR GHG EMISSIONS 
REDUCTIONS AND 
NET-ZERO IN THE 
TARGET YEAR? 

TARGET 
INCLUDES USE OF 
INTERNATIONAL GHG 
MITIGATION? 

LEGAL STATUS OF 
NET-ZERO TARGETS 
(ECIU 2020)

SOURCE 

Marshall 
Islands

All GHGs All sectors Not stated 2050 No Not stated In policy document 
(the long-term strat-
egy); Resolution 83

Republic of the 
Marshall Islands 
2018

New 
Zealand

All GHGs 
except for 
biogenic 
methane

All sectors Not stated 2050 No Yes In law (Climate 
Change Response 
(Zero Carbon) Amend-
ment Act)

New Zealand 
Parliament 2019

Norway All GHGsg All sectorsg No 2030 No Yes In parliamentary 
decision

Norway Energy 
and Environment 
Committee 2016

Portugal All GHGs All sectors No 2050 No No In policy document 
(the long-term 
strategy); Resolution 
no. 107/2019 of the 
Council of Ministers

Portuguese 
Republic 2019

Singa-
pore

All GHGs All sectors No Second half 
of the 21st 
century

No No In policy document 
(the long-term 
strategy)

NCCS 2020

Slovenia All GHGs All sectors No 2050 No No In policy document 
(the National Energy 
and Climate Plan)

Republic of 
Slovenia 2020

Sweden All GHGs All sectors No 2045 and 
net negative 
thereafter

Sweden has a target 
for emissions from 
activities on Swedish 
territory in 2045 to be 
at least 85% below 
1990 emissions levels

Yes (with limits, as 
Sweden has separate 
emissions reduction 
target)

In law (the Climate 
Act) 

Swedish Environ-
mental Protec-
tion Agency 2019

Switzer-
land

All GHGs All sectorsh No 2050 No Yesi  Pledge of the Federal 
Council

Federal Council 
of Switzerland 
2019

United 
Kingdom

All GHGs All sectors Yes 2050 No Possible as 
contingencyj

In law (Climate 
Change Act)

CCC 2019b

Notes: 
a.  Austria’s aim of reaching “climate neutrality” by 2050 is assumed to cover all GHGs and sectors since the means of achievement includes all sectors.
b. Bhutan’s commitment, as outlined in the NDC, is to maintain its carbon neutrality. The NDC goes on to state that “emission of greenhouse gases will not exceed carbon sequestration by our 
forests.” Accordingly, the target is assumed to cover all GHGs and sectors.
c. Costa Rica’s long-term strategy, which details the means of achieving the net-zero target, covers all GHGs and all sectors.
d. Denmark’s aim of reaching “climate neutrality” by 2050 is assumed to cover all GHGs and sectors since the means of achievement includes all sectors.
e. Finland’s aim of reaching “carbon neutrality” by 2035 is assumed to cover all GHGs and sectors since the means of achievement includes all sectors.
f. Iceland’s commitment is for “carbon neutrality.” This is assumed to cover all GHGs and sectors.
g.  Norway’s commitment is assumed to cover all GHGs and sectors because Norway’s “Recommendation from the Energy and Environment Committee” (which includes the 2030 carbon neutrality 
goal) includes the means of achievement by all sectors.
h.  Switzerland’s 2050 strategy refers to all sectors as the means of achieving the net-zero target.
i.  The plan states that it “leaves open the possibility of allowing for measures outside the country” (Federal Council of Switzerland 2020).
j.  According to the net-zero report from the UK CCC, “The aim should be to meet the net-zero GHG target without international carbon units, the UK should take steps to develop markets for carbon 
units as a potentially useful mechanism to mobilize finance and to support increased effort internationally, and as a contingency mechanism for meeting UK targets.”

https://unfccc.int/sites/default/files/resource/180924%20rmi%202050%20climate%20strategy%20final_0.pdf
https://unfccc.int/sites/default/files/resource/180924%20rmi%202050%20climate%20strategy%20final_0.pdf
https://unfccc.int/sites/default/files/resource/180924%20rmi%202050%20climate%20strategy%20final_0.pdf
https://www.parliament.nz/en/pb/bills-and-laws/bills-digests/document/52PLLaw25931/climate-change-response-zero-carbon-amendment-bill-2019
https://www.parliament.nz/en/pb/bills-and-laws/bills-digests/document/52PLLaw25931/climate-change-response-zero-carbon-amendment-bill-2019
https://www.stortinget.no/no/Saker-og-publikasjoner/Publikasjoner/Innstillinger/Stortinget/2015-2016/inns-201516-407/?lvl=0
https://www.stortinget.no/no/Saker-og-publikasjoner/Publikasjoner/Innstillinger/Stortinget/2015-2016/inns-201516-407/?lvl=0
https://www.stortinget.no/no/Saker-og-publikasjoner/Publikasjoner/Innstillinger/Stortinget/2015-2016/inns-201516-407/?lvl=0
https://unfccc.int/sites/default/files/resource/RNC2050_EN_PT%20Long%20Term%20Strategy.pdf
https://unfccc.int/sites/default/files/resource/RNC2050_EN_PT%20Long%20Term%20Strategy.pdf
https://www.nccs.gov.sg/docs/default-source/publications/nccsleds.pdf
https://www.energetika-portal.si/fileadmin/dokumenti/publikacije/nepn/dokumenti/nepn_5.0_final_feb-2020.pdf
https://www.energetika-portal.si/fileadmin/dokumenti/publikacije/nepn/dokumenti/nepn_5.0_final_feb-2020.pdf
http://www.swedishepa.se/Environmental-objectives-and-cooperation/Swedish-environmental-work/Work-areas/Climate/Climate-Act-and-Climate-policy-framework-/
http://www.swedishepa.se/Environmental-objectives-and-cooperation/Swedish-environmental-work/Work-areas/Climate/Climate-Act-and-Climate-policy-framework-/
http://www.swedishepa.se/Environmental-objectives-and-cooperation/Swedish-environmental-work/Work-areas/Climate/Climate-Act-and-Climate-policy-framework-/
https://www.admin.ch/gov/en/start/documentation/media-releases.msg-id-76206.html
https://www.admin.ch/gov/en/start/documentation/media-releases.msg-id-76206.html
https://www.admin.ch/gov/en/start/documentation/media-releases.msg-id-76206.html
https://www.theccc.org.uk/publication/net-zero-the-uks-contribution-to-stopping-global-warming/
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APPENDIX C: CONSIDERATIONS FOR DESIGNING AND COMMUNICATING NET-ZERO  
TARGETS IN SUBNATIONAL JURISDICTIONS AND COMPANIES

Subnational jurisdictions—cities, states, and regions—and companies 
around the world are also starting to set net-zero targets. These targets can 
serve as a multiplier effect because they influence other net-zero targets, 
facilitate the adoption of national net-zero targets, and also help share the 
burden of implementing a national net-zero target.  

Designing Net-Zero Targets in  
Subnational Jurisdictions
Subnational jurisdictions play a critical role in enabling the transition to a 
zero-carbon future, and in several countries, cities, states, and regions, they 
are leading on establishing net-zero targets well before their national gov-
ernments do so. For example, according to the Energy & Climate Intelligence 
Unit, as of March 2020, at least 21 cities had adopted a net-zero target by 
2050 or earlier, and another 50 cities had committed to set a net-zero target 
by 2050 given their involvement in the Deadline 2020 initiative by C40 (ECIU 
2020). In early June 2020, C40 and others joined the Race to Zero campaign 
as well.

Many of the choices related to designing and communicating a net-zero 
target in a subnational jurisdiction will be similar to those for national 
jurisdictions. However, a subnational jurisdiction will face additional 
considerations regarding the choice of the target boundary. Whereas 
national targets will typically cover emissions and removals within a national 
boundary defined by the national GHG inventory, setting a subnational level 
target boundary is somewhat more complex. More activities taking place 
within the jurisdiction’s boundary may result in emissions from sources 
outside of the jurisdiction’s boundary. For example, a city’s electricity 
use may rely upon purchased electricity generated outside of that city’s 
boundaries. As a result, a city establishing its target boundary will need 
to consider whether to include out-of-jurisdiction emissions, covering all 
emissions resulting from their city’s activities, even those from sources 
outside of the city’s boundaries. Subnational jurisdictions should consider 
covering all significant out-of-jurisdiction emissions for maximizing 
comprehensiveness and minimizing leakage, especially if a large proportion 
of emissions occur outside the city’s boundary.  If they choose to do so, 
they should transparently communicate the inclusion of out-of-jurisdiction 
emissions so that cities can identify goal overlap, as one city’s out-of-
jurisdiction emissions may be another city’s in-jurisdiction emissions. 
Ideally, subnational target boundaries also align with inventory boundaries. 
Accounting and target design should be guided by globally recognized 
protocols, such as the Global Protocol on Community—Scale GHG Emissions 
Inventories. 

Designing Corporate Net-Zero Targets
In addition to countries and cities, companies are also setting net-zero 
targets. While many design choices and communication needs are similar 
to those that countries and cities face, companies may encounter additional 
considerations. Like cities, the target boundary will be defined differently 
than countries. Companies will need to choose the scope of emissions 
included in the target boundary (i.e., scope 1, 2, and 315) and whether to have 
separate emissions targets by scope. 

Additionally, depending on the company’s sector, companies may find it 
challenging to achieve net-zero emissions within their operations and value 
chains. While this is true of certain jurisdictions as well—for example, due to 
their limited access to enhanced removals depending on the nature of their 
land sink—this issue is likely to be more acute for companies because they 
have a more limited emissions boundary (i.e., their operations and value 
chain).  First and foremost, companies should set emissions reductions 
targets in line with 1.5°C before considering the use of offsets to go beyond 
that pathway to reach net zero or net negative.16 There have been many risks 
identified with offsets, including additionality; leakage; failure to represent 
real emissions reductions; permanence; and monitoring, reporting, and 
verification limitations, among others (Broekhoff et al. 2019). In addition, a 
reliance upon offsets may not provide adequate signals for companies to 
reduce their own emissions. 

The Science Based Targets initiative is developing guidance for companies 
seeking to achieve net-zero emissions. For more information about this 
resource, “Foundations for Science-based Net Zero Target Setting in the 
Corporate Sector” (forthcoming).

In addition to subnational jurisdictions and corporations, it is worth mention-
ing that some investors are also adopting net-zero targets. For example, the 
United Nations has convened a net-zero asset owner alliance that includes 
25 institutional investors committed to transitioning their investment portfo-
lios to net-zero emissions by 2050. A number of questions remain about the 
methodology, including what the scope of emissions will be for these targets 
(Rust 2020).
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ABBREVIATIONS
AFOLU agriculture, forestry, and other land use

CCC Committee on Climate Change

CH4 methane

CO2 carbon dioxide

CCS carbon capture and storage

EU European Union

GHG greenhouse gas 

HFC hydrofluorocarbon

IPCC Intergovernmental Panel on Climate Change

NDC nationally determined contribution

NF3 nitrogen trifluoride 

N2O nitrous oxide

PFC perfluorocarbon

SF6 sulfur hexafluoride 

tCO2e tonne of carbon dioxide equivalent

UNFCCC United Nations Framework Convention on Climate Change
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ENDNOTES
1. Austria, Bhutan, Costa Rica, Denmark, Fiji, Finland, France, Hungary, 

Iceland, Japan, the Marshall Islands, New Zealand, Norway, Portugal, 
Singapore, Slovenia, Sweden, Switzerland, and the United Kingdom.

2. Data from this section are from the Net Zero Tracker (database), Energy 
& Climate Intelligence Unit, London, https://eciu.net/netzerotracker, 
accessed June 8, 2020. Our assessment does not include any net-zero 
targets that have not been formally adopted by government.

3. Article 4, paragraph 1, of the Paris Agreement states: “In order to achieve 
the long-term temperature goal set out in Article 2, Parties aim to reach 
global peaking of greenhouse gas emissions as soon as possible, 
recognizing that peaking will take longer for developing country Parties, 
and to undertake rapid reductions thereafter in accordance with best 
available science, so as to achieve a balance between anthropogenic 
emissions by sources and removals by sinks of greenhouse gases in the 
second half of this century, on the basis of equity, and in the context of 
sustainable development and efforts to eradicate poverty.”

4. The Kyoto GHGs are the basket of gases that are covered under the Kyoto 
Protocol: CO2, methane (CH4), nitrous oxide (N2O), HFCs, perfluorocarbons 
(PFCs), sulfur hexafluoride (SF6), and nitrogen trifluoride (NF3). The 
models show CO2 reaching net zero earlier than the Kyoto GHGs due 
to a lack of mitigation options sufficient to entirely eliminate non-CO2 
emissions from livestock production and fertilizer use.

5. Paris Agreement, Article 4, paragraph 1.

6. Article 4, paragraph 19, of the Paris Agreement states that all parties 
should strive to formulate and communicate long-term low-emissions 
development strategies.

7. For more information, see the Climate Ambition Alliance:  
https://cop25.mma.gob.cl/en/climate-ambition-alliance/.

8. For more information, see the Climate Leaders Coalition,  
https://www.climateleaderscoalition.org.nz/.

9. If land-based removals are to be brought into policy options, this 
requires accurate estimates of land-sector emissions and removals and 
improved monitoring across land uses.

10. GHGs are defined here as the seven Kyoto GHGs: CO2, N2O, CH4, HFCs, 
PFCs, SF6, and NF3.

11. See, for example, Allen et al. (2018).

12. These countries are Bhutan, Gabon, Latvia, and Romania. Of them, only 
Bhutan has yet established a net-zero target. For more information, see 
ClimateWatch, https://www.climatewatchdata.org.

13. See, for example, Mulligan et al. (2018a, 2018b, 2020a, 2020b). 

14. Some countries may have taken these steps in the course of deciding to 
establish a net-zero target; in that case, they may draw on these earlier 
exercises in order to translate the target into action.

15. Scope 1 emissions are direct emissions from owned or controlled 
sources. Scope 2 emissions are indirect emissions from the genera-
tion of purchased energy. Scope 3 emissions are all indirect emissions 
(not included in scope 2) that occur in the value chain of the reporting 
company, including both upstream and downstream emissions. See the 
Greenhouse Gas Protocol for more information: https://ghgprotocol.org.

16. For more information, see Science Based Targets:  
https://sciencebasedtargets.org/.

about:blank
https://cop25.mma.gob.cl/en/climate-ambition-alliance/
https://www.climateleaderscoalition.org.nz/
https://www.climatewatchdata.org
https://ghgprotocol.org
about:blank
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