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Executive
Summary
While the world battled the COVID-19 pandemic, 
2020 marked a turning point towards reaching the 
1.5°C goal envisioned by the Paris Agreement. We 
have started this decade with more technological 
solutions, political and private sector commitment, 
and public support for climate action than ever 
before. Progress has been incredible, made possible 
by years of hard work, a growing chorus of new voices 
and action across all sectors of our economies. The 
challenge now is to effectively harness that energy 
and use it to forge the necessary descent of GHG 
emissions. Whether we succeed is not a question 
of feasibility, but a choice we must now make. 

As stated by the IPCC and the Carbon Law pathway, 
to keep the Paris goals on track we need to reduce 
global GHG emissions by 50% by the end of 2030 
while drawing down massive amounts of CO2 
already in the atmosphere. The ‘race to zero’ has 
started. With 63% of global emissions now covered 
by a net zero goal, world leaders, policymakers, 
industry, academia and citizens alike, must come 
together to turn that ambition into exponential 
transformation across all sectorsi. The 2020s is 
when we will find out whether humanity has the 
courage to come together to keep this planet 
habitable for the generations to come.

This report aims to contribute to that goal by 
presenting the underlying story of climate science 
and the pathways set out by a ‘family’ of ten 

key reports. The body of literature charting the 
pathways to transition is large and growing. More 
reports on the scientifically backed normative 
transition pathways have been published before 
and since these consultations. Those selected for 
this study are highly influential but not an exhaustive 
reflection of the literature. 

Rather than undertaking new primary research, 
this report harnesses the spirit, energy and 
ideas already present in the field, attempting to 
synthesise the findings of the family of reports 
into a cohesive and comprehensive story. The 
key message that emerges is that, while there are 
several fronts that require action, what we need 
now is resolve to deliver these actions. Only an 
immediate and decisive effort in every part of our 
societies will initiate systemic change.

The notion of Sensitive Interventions Points or SIPsii  

was used as a lens to identify the common storyline 
underlying the emissions reductions roadmap 
to 2030. Six SIPs are herein presented: energy, 
transport, natural carbon sinks, food, industry and 
human settlements. In addition, policy, finance, 
leadership and collaboration, serve as levers to 
scale up systemic changes, in order to match the 
scale of the challenges and opportunities that lie 
ahead. This is the story of how we can best use this 
decade to set the world on a pathway to net-zero 
emissions.
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The resolve to deliver in this decade

• To reach the temperature goal agreed in Paris, we 
must harness the 2020 turning point to irrevocably 
change the global emissions trend. We need to 
at least halve emissions every decade whilst 
removing carbon dioxide already accumulated 
in the atmosphere. Achieving a carbon neutrality 
target globally needs simultaneous, multi-sector 
coordinated interventions and policy support 
that go far beyond incremental improvements of 
resource efficiency alone. 

• Action up to 2020 has fallen short of the 
magnitude needed to be consistent with the 
temperature target set in the Paris Agreement. 
2020-2030 is the decisive decade for action at 
a higher speed and wider scale. The window left 
to ensure a safe planet for all is narrowing sharply.  

• Rapid transitions are possible, but only with clear 
goals, commitments and ambition from national 
and local government, businesses, investors, civil 
society and citizens.

A crucial decade of actions to spur systemic 
change

• We must end the construction of new coal power 
plants, close one plant a day between now and 
2040 at least, and accelerate the penetration 
of renewable power generation, so that clean 
energy becomes the dominant energy source.

• To achieve a zero-carbon transport sector, this 
decade should focus on a wholesale shift to 
electric mobility on land, new infrastructure 
design, a switch to cleaner fuels in shipping and 
aviation, a preference for active mobility and 
shared and public transport use over private 
vehicles, and for trains over air travel for short 
distances.

• All new human settlements in this decade 
should consist of zero emissions buildings and 
infrastructure. Existing building stocks need to 
decarbonise by at least 3% annually starting now. 

• Energy intensive industries like cement, iron and 
steel must commit to carbon neutrality through 
technological innovations such as electrification, 
green hydrogen and carbon removal. 

• Building on consolidated science, human 
action is needed to enhance the capacity of 
natural carbon sinks. In this decade, forests and 
agriculture must be converted from net sources 
of greenhouse gases to net sinks. 

Ensuring the active participation of all through 
policy, finance and global partnerships

• Incentivising the private sector, the financial 
sector, cities, civil society, and citizens to take 
decisive climate action will require a combination 
of change of practice, choice of technology, 
redirection of investment and policy support. 

• To expedite action, policies and finance need to 
be aligned and scaled up everywhere in parallel. 
Multiple accelerators must be triggered by policy, 
incentives and market forces. 

• All developmental finance and investment plans 
need to be complemented by the repurposing 
and redirection of finance towards achieving the 
Paris temperature targets. 

• Only an exponential rise in active participation 
by countries, regions, cities, villages, small and 
multinational businesses, investors, civil society 
and people – around the world - can create the 
unstoppable momentum so urgently needed. 

• For our own survival, a new world view - with the 
understanding that exponential climate action is 
absolutely necessary, desirable, and achievable - 
has to become widely adopted. 

• Action at scale needs to start now, with the 
transition to net-zero emissions at the heart of 
COVID-19 recovery funding strategies and plans. 

• We need both climate leadership and global 
cooperation – a “networked” and “inclusive” 
multilateralism, as UN Secretary-General António 
Guterres has called for - to reach the critical mass 
of action needed to set us on an exponentially 
declining path towards a safe planet for humanity 
and all forms of life.

• The capacity of the analytical community to 
measure the impact of climate action must be 
ramped up to ensure that commitments are 
being met. 

Key
messages
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Introduction
In 2015, the Paris Agreement ignited commitment 
from world leaders to limit global temperature rise 
to well below 2°C relative to pre-industrial levels, 
and to pursue efforts to stay within the 1.5°C 
threshold. Supported by cities, regions, businesses, 
investors, civil society and academia, it heralded 
a new age of enthusiasm towards climate action. 
Since then, the Intergovernmental Panel on Climate 
Change (IPCC) has published three Special reports 
in 2018 and 2019iii demonstrating that meeting 
the 1.5°C temperature goal requires large-scale 
and immediate action globally to reach net-zero 
greenhouse gas (GHG) emissions in the 2040s – 
and that crossing 1.5°C will lead to millions more 
deaths and trillions of US dollars’ worth of more 
damage.

The global envisioning process that helped set the 
2015 climate target provided the tools for nations 
to work together. The Paris Agreement temperature 
goals, the Sustainable Development Goals, and 
the Sendai Framework for Disaster Risk Reduction 
(SFDRR) are all designed to embark humanity on 
long-term pathways for a healthy environment and 
human prosperity. 

Several approaches have been proposed by 
various actors on the most effective timing and 
strategic priorities for the transition to net zero. 
While there is no single answer, there is substantial 
common ground. This report, ‘Critical Junctions on 
the Journey to 1.5°C: The Decisive Decade’, aims to 
unfold the storyline underlying the climate science 
and normative transition pathways in a ‘family’ of ten 
influential reports published between 2017-20201. 
The reports were selected by the Mission 2020 

campaign and Climate Strategies in mid-2020 as 
key examples of scientifically-backed roadmaps 
towards the 1.5°C target. Some of the authors of 
these ten reports were interviewed. The body of 
literature and analogous reports on this matter 
however, is extensive and growing. The UNFCCC’s 
High Level Climate Action Champions team, for 
instance, recently released reports on mapping 
exponential transformation across key sectors: 
“Climate Action Pathways” in November 2020 
and “Race to Zero Breakthroughs” in January 2021. 
Therefore, while the list illustrates a comprehensive 
diversity of approaches, it is not intended to be an 
exhaustive reflection of the literature. 

Our common storyline begins with the irrefutable 
assertion that reaching net-zero emissions by 
2050 is feasible with the knowledge, technologies 
and resources we already have. It will however, 
require immediate and exponential actions, 
happening simultaneously, globally and across 
multiple sectors to spur systemic transformation. 
The scale of the challenge is unprecedented and 
in fact, revolutionary, and the time window left is 
narrowing rapidly, yet it remains achievable. In 
certain parts of the world, and in certain sectors, 
such multidimensional and transformational 
changes are already happening with encouraging 
outcomes. 

Therefore, to identify the exponential actions 
needed to get us on the right track, we used the 
notion of Sensitive Interventions Pointsiv (SIPs, see 
Box 1) as a lens to explore the transition pathways 
proposed by the family of reports. 

1 The ten reports are summarised in p. 11
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The decade upon us – 2020 to 2030 – is a decisive 
one for humanity, and can be conceptualised as 
a SIP in and of itself, in the path towards net zero 
by 2050. The IPCCv for instance, has provided us 
with enough scientific evidence to show that if 
we make 2020 a turning point for emissions, and 
they continuously decline afterwards until reaching 
net zero as early as 2040, there is a ‘very high’ 
probability that stabilisation at 1.5°C global warming 
by the turn of the century can be achieved. If 
we fail to meet the necessary drawdown in GHG 
emissions in this decade, we risk overshooting the 
1.5°C target, potentially irreversibly. We are standing 
at the final point in history in which the world can 
come together to keep this planet habitable for the 
generations to come. As will be expanded later, the 
COVID-19 economic recovery, embodies another 
potential (and unforeseen) SIP at the beginning of 
this critical juncture.

The first section of this report looks in more 
detail at the need for resolve to deliver on 
emissions reductions in this decisive decade. In 
the following sections, SIPs help us to illustrate 
the common storyline of the ten reports. These 
SIPs are characterised by six areas of intervention 
which are crucial and mutually reinforcing in the 
roadmap to 2030. They include: energy, transport, 
natural carbon sinks, food, industry, and human 
settlements. You will also find a number of illustrative 
“vignettes”, personally authored by subject experts, 
which aim to bring the SIPs to life by exploring the 
dynamic interplay between systems. Finally, the 
role of finance, policy, and global partnerships and 
collaboration as levers to magnify the non-linear 
effects of SIPs is explained.

This is the story of how we can best use the next 
decade to set the world on a pathway to net zero 
emissions.

When?
Decisive Decade

2020-2030

What?
GHG emissions

reductions

How?
Areas of

intervention

Box 1. Sensitive Intervention Points (SIPs)

“A small kick at the right point can trigger a large change” - Farmer et al. 2019, p.132

In this report we define SIPs as intervention points with the potential to produce amplified 
non-linear effects in complex systems, effectively magnifying the impact of concrete 
actions. 

SIPs may be created by specific momentums (when), actions (what) and/or approaches 
(how). This may happen for instance, when a system is near a critical or ‘tipping’ point. 
The decisive decade itself can be conceptualised as a SIP in the pathway towards limiting 
global warming to 1.5°C above preindustrial levels.
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2020: The Climate Turning 
Point (Mission 2020 
campaign 2017)campaign 
2017)

Bridging the 1.5°C Paris Agreement ambition and its implementation requires 2020 to be the year when 
greenhouse gas (GHG) emissions begin to decline steadily. Six critical milestones are identified to enable 
and accelerate a rapid drawdown in global emissions across renewable energy, transport, land restoration 
and agriculture, heavy industry, buildings and infrastructure, and climate-friendly investments.

Climate Ambition 
Benchmarks (WMB 2019)

Looking at China, the EU, India, the US and the global scale, the report proposes four major benchmarks 
representing the highest achievable ambitions in line with the Paris Agreement’s long-term goals (by 2020, 
2030 and 2050). These benchmarks, aiming at informing coordinated efforts to accelerate decarbonisation, 
focus on net zero economies, power (renewables uptake and coal phase out) and transport (EVs).

Exponential Roadmap:  
Scaling 36 Solutions to Halve 
Emissions by 2030 (Falk et 
al. 2019)

Based on the carbon law trajectory − which consists in halving emissions every decade to bring them in 
line with the Paris Agreement −, this roadmap presents a series of economically-viable solutions to achieve 
a 50% GHG emissions reduction by 2030 across six areas: energy, industry, transport, buildings, food 
consumption, and nature-based solutions. Four levers to scale up incremental to exponential action are 
also identified, including policy, climate leadership and movements, finance and technology.

Meeting 1.5C Climate 
Ambition: Moving from 
Incremental to Exponential 
Action (Gaffney et al. 2019)

Holding global temperature increases to 1.5°C above pre-industrial levels is not only necessary, but 
achievable, is the message of this report. Exponential action immediately and in the next decade is needed 
to unlock investment in clean energy, shift production and consumption towards low-carbon solutions, and 
build political support. Three levers are outlined to enable large scale systems change: a new world view, a 
global goal (net zero by 2050) and a just transition.

Planetary Emergency Plan 
(Dixson-Declève et al. 2019)

As we push planetary boundaries towards tipping points, this report urges to declare a Planetary Emergency, 
with the next decade being a turning point for policy action and economic transformation. Through 10 
commitments and key actions across energy systems, circular economy and just and equitable societies, 
the declaration would be founded on the need to halve GHG emissions by 2030 and reach carbon-neutrality 
by 2050, while halting biodiversity loss and protecting the Global Commons.

Planetary Emergency Plan 
2.0 (Dixson-Declève et al. 
2020)

Building on the previous report, this new Planetary Emergency Plan leverages the insights from COVID-19, 
and frames its recovery process as a transformative moment to build back a more resilient world by creating 
just and equitable societies, transforming energy systems and shifting to a circular and regenerative 
economy.

Realizing the Promise of 
Paris: Roadmap to a Safer 
Climate (Guy et al. 2019)

Policy-makers and citizens need a roadmap for action if GHG emissions reductions consistent with the 
Paris Agreement are to be met. This report proposes 24 practical and realistic actions to be implemented 
by 2030, including increasing the deployment of renewables, improving energy efficiency in buildings, 
ensuring the uptake of EVs, as well as phasing out coal and ending deforestation.

The Ocean as solution 
to climate change: Five 
Opportunities for Action 
(Hoegh-Guldberg et al. 2019)

While the ocean is put at risk by climate change, it can also provide opportunities for mitigation and 
innovation to reduce, or sequester and store GHG emissions. Ocean-based solutions could account for up 
to 4 billion tonnes of CO2 equivalent per year in 2030, mainly across five areas: renewable energy, transport, 
coastal and marine ecosystems, food systems, and carbon storage in the seabed.

Tracking Progress of the 
2020 Climate Turning Point 
(Ge et al. 2019)

This report evaluates the progress made towards the six milestones and related outcomes (in energy, 
transport, land use, heavy industry, infrastructure and finance) identified by the Mission 2020 campaign, 
which should have been met in 2020 to bend the curve of GHG emissions consistently with the Paris 
Agreement. It concludes that while meaning progress has been made, accelerated transformations are still 
needed across policy, behaviour, finance and technology.

Yearbook of Global Climate 
Action (UN Climate Change 
Secretariat 2019)

The role of “non-party” stakeholders (non-governmental e.g. businesses, cities and regions, and civil 
society) in meeting the Paris Agreement’s goals is perceived as increasingly crucial, particularly across 
seven thematic areas: land use, oceans and coastal zones, water, human settlements, transport, energy, 
industry and climate finance. While challenges to enable their participation still exist, this report highlights 
actions, success stories and lessons learned since 2015, to inspire others to scale up their ambition.

Summary of the Ten Reports on Exponential Transition Pathways
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Why We Need Resolve to 
Deliver: Accelerating the 

Transition to Net Zero
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“Reaching the 2050 goal of net-zero emissions globally will help 
ensure the continuation of the conditions that have allowed human 
civilisation to flourish over the past 10,000 years. This is every child’s 
birth right.” Gaffney et al. 2019, p.41

2020: A turning point in global emission 
trends 

2020 marked a critical juncture in human 
history. It was the 75th anniversary year of 
the United Nations, the 30th anniversary of 
the launch of international climate change 
negotiations and the beginning of the decade 
in which we must deliver the 2030 Agenda for 
Sustainable Developmentvi (and the 17 SDGs 
outlined within it). 2020 also represented a 
turning point in meeting the goals set in the 
2015 Paris Agreement. 

To achieve carbon neutrality by 2050, as is 
required to meet the 1.5°C Paris Agreement 
maximum temperature increase target, global 
emissions need to go into a steep decline 
after 2020vii. This exponential path means 
adopting the ‘Carbon Law’ (see Box 2), cutting 
50% of emissions by 2030 or earlier, then 
doing it again by 2040 and again by 2050viii. 
As a rule of thumb, halving emissions every 
decade from 2020 is consistent with meeting 
the Paris Agreement goalsix.

Why We Need Resolve to Deliver: 
Accelerating the Transition to Net Zero

Box 2. ‘Carbon Law’ Trajectory

The ‘Carbon Law’ pathway is compatible with the Paris Agreement and was first 
proposed in 2017, drawing on Moore’s Law in computing*. It requires:

• Emissions to peak by 2020

• Emissions to decrease 50% by 2030

• Emissions to halve each decade onwards

• Remaining emissions to be removed from the atmosphere and stored through 
natural carbon sinks and negative emissions technologies (NETs)

*Trend for computing power to double and costs to halve every few years.

Adapted from Falk et al. 2019, p.11

12
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The scale of the challenge is commensurable. Due 
to anthropogenic (human-made) GHG emissions, 
we are now living in a world more than 1°C warmer 
than pre-industrial times, and the five years since 
the Paris Agreement was signed have been the 
five hottest on record. With increasing warming, 
planetary life support systems are close to crossing 
critical tipping points, that will trigger major and 
largely irreversible changes . Equally challenging as 
reducing emissions is deciding upon the portfolio 
of strategies to adapt to an increasingly warmer 
planetxi.

Undeterred by these trends, 2020 also saw the 
beginning of governments pouring significant 
capital into COVID-19 recovery efforts. While 
this pandemic has caused great human suffering 
and severe economic contraction, the COVID-19 
recovery process has created a serendipitous 
window of opportunity to reset our society and to 
invest into a sustainable future for all.

2020-2030: A decisive decade

Consistent with the Carbon Law trajectory (Box 
2), 2020-2030 is a decisive decade, and itself a 
SIP, for climate action to get us on track towards 
the 1.5°C temperature target set in Paris, and the 
2050’s net zero GHG emissions goal that will 
make it possible. We are at a fork in the road, and 
to continue with business-as-usual is no longer 
an option. Unprecedented speed and scale of 
strategic actions are needed across sectors and 
systems around the world, starting immediately . 
There is a very small window of time and carbon 
budget left for us to act . Surpassing this budget 
would require pulling enormous quantities of CO2 
from the atmosphere , which will be costly and 
uncertain on success. It has also the potential 
to induce a major destabilization of the global 
economy .

Nevertheless, reaching 50% emissions reductions 
by 2030 is not only still achievable - provided 
action to reverse rising emission trends starts now, 
and that emissions reduction plans are followed 
rigorously -, but also economically beneficial. 
Compared with staying on the current high-

carbon pathway, the global economic benefit of a 
low-carbon future is estimated at 26 trillion USD 
by 2030 . Also, the economically viable mitigation 
potential available through proven technologies 
and already available policies is high, and can 
deliver a reduction of up to 21 GtCO2e from 2018 
levels by the end of this decade (Figure 1).

Countries are currently revising the Nationally 
Determined Contributions (NDCs) they 
prepared for the Paris Agreement, opening up 
an opportunity to set long-term low emissions 
development strategies. The decisions countries, 
cities, and companies make on their 2030 climate 
commitments could either lock humanity into a 
carbon-intensive economic trajectory or steer us 
towards one that avoids the worst climate impacts.
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Figure 1. Estimated total global GHG emission and reduction potential in the next decade
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This decade will require the fastest economic transition in history. Interventions across 
multiple SIPs  and a scaling up in technological progress, financial flows and incentive design 
will be needed to make it a reality.

“Closing the emissions gap quickly, effectively, and fairly will be the defining global 
climate undertaking of the next ten years.” Ge et al. 2019, p.9
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“Our aim is to protect the Global Commons through clear commitments and 
to see to it that they are kept by taking action and immediately implementing 
a set of transformational policy and market levers nationally and locally. This 
is our insurance policy to emerge from the emergency and guarantee a just 
transition for all.” Dixson-Declève et al. 2020, p.6

In this decade we need to step up, scale up, and 
measurably accelerate the pace of change. 
Climate action is happening now at the local, 
subnational and national scale, and through 
international cooperationxviii. We are seeing 
investment shifts, technology breakthroughs 
and cost reductions, a deeper scientific 
understanding of ecosystem services, the 
development of resilient business models and 
government leadership, as well as a staggering 
upsurge of citizen activism. All are indicators 
of a growing momentum to tackle climate 
changexix. Critical mass looks to be building 
across various corners of the earth . 

Relatively small changes within the socio-
economic and political systems can trigger 
large nonlinear societal scale changes, as 
feedback effects act to amplify impacts. This 
can be thought of as a parallel concept to 
tipping pointxxi in physical and environmental 
systems. For example, melting permafrost, as 
a result of increased warming at the poles, will 
trigger the release of large amounts of highly 
potent methane emissions, which will further 
accelerate global warming, leading to further 
melting of ice caps at the poles. Ultimately 
leading to spiralling irreversible changes in the 
climate system. 

Likewise, SIPs exist in human systems, and 
actions at these SIPs can have similarly 
significant self-reinforcing effects. For 
instance, cost reductions in the manufacturing 
of solar photovoltaics (PV) resulting from 
government support in certain countries, 
notably Germany and China, has supported 
large scale deployment of the technology 
globally, helping the solar industry to learn by 
doing, which further brings down the cost of 
generating renewable energy, which in turn 
now makes it more competitive than fossil 
fuelsxxii. Demonstrating this technology is 
effective may inspire other sectors as they 
innovate in viable climate compatible energy 
business models, triggering further low carbon 
technological development. As illustrated in 
this example, initial financial and government 
intervention in recognition of the significant 
opportunity, helped accelerate the process. 

Changes at SIPs have the potential to magnify 
the effects of actions or interventions, and 
the transformation of the contexts in which 
they occur. Identifying and triggering these 
SIPs, leveraged by key enablers, could be the 
formulae to exponentially accelerate climate 
action in this decade. 

Sensitive Intervention Points: Triggering 
Systemic Change in this Decisive Decade
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Based on the analysis of the family of ten reports, 
six crucial SIPs to achieve emissions reductions by 
2030 were identified: 1) Renewable energy, 2) zero 
emissions transport, 3) nature-based solutions, 4) 
changes to demand and food systems, 5) heavy 
industry, and 6) zero carbon human settlements. 
In addition, there are key levers in this storyline 
which will enable the exponential systemic change, 
namely, scaled up investment and 1.5°C-aligned 
sustainable finance, policy enablers, and global 
partnerships and collaborations.

All of these interventions need to happen 
simultaneously and can mutually reinforce the 

system-wide change required to move the world 
on a pathway to staying within 1.5°C of global 
warming (Figure 2). While the focus of this report 
is on climate action, the co-benefits of the change 
cannot be overlooked: cleaner air, land and 
oceans, preserving biodiversity, easing access to 
basic utilities such as clean water and electricity, 
improved connections for rural communities and 
more liveable cities. If we seriously consider these 
intervention points, we will not only make crucial 
progress on climate action, but also contribute 
to advance the SDGs – which global leaders 
committed to achieve by 2030.

Figure 2. SIPs: Annual Emission Reduction Potential by 2030
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SIP 1: Energy 
Renewables in, 
fossil fuels out
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Smarter energy systems and consumption, falling technology costs and a 
shift in investment away from fossil fuels can advance the transition to clean 
renewable energy.

The confluence of smart-energy networks, digital solutions improving the control of energy 
demand and trade, electrification, and ample low-cost renewable power has the potential to 
transform the energy sector in ways that seemed improbable just a few years ago. Yet, current 
efforts must be further accelerated. In 2030, 65% of global electricity needs to come from 
renewable sources compared to 23% and 25% in 2015 and 2020 respectivelyxxiii.

Progress is already underway. Renewable energy capacity is currently doubling every 5.5 years. 
The world’s total renewable energy capacity reached 2,351 GW in 2018, more than double the 
installed capacity in 2009. The EU has revised its 2030 renewable energy target from 27% to 
32%. China plans to install 250 GW of wind and 150 GW of solar by 2020xxiv. This rapid pace of 
change, if unhindered, brings a ray of hope. 

Reduction in energy demand and more flexibility from energy consumers will further support 
the rise of renewables. To speed up this process, a portfolio of actions can be adopted including:

• Increasing electrification of end use energy service provisioning systems,

• Scaling up the deployment of energy efficient appliances, 

• Continuously revising upwards national energy efficiency standards with lower cost both for 
buildings and consumer goods,  

• Boosting the digitalisation of energy using products and services to optimise infrastructure 
and resource use,

• Shifting preference from ownership to usership, 

• Integrating shared mobility providers into municipal transport infrastructure, 

• Innovating in business models to offer low energy services which are appealing to consumers 
while making sense commercially,

• Setting up peer-to-peer business models for electricity trading, tool sharing and product 
exchanges. 

Furthermore, transitioning into clean energy systems means that in this decisive decade no new 
coal plants should be built and existing ones must be retired. At least one plant a day must be 
closed until 2040, setting a path for a full coal phase out by that same yearxxv. Initial steps have 
been taken: 249 US coal plants have been retired since 2010. Both China and India decreased 
the coal capacity they planned to build during 2015 - 2018 from 515 GW to 76 GW, and from 
218 GW to 63 GW respectively. But there should be caution. In 2019, while 36 GW of coal-fired 
power was retired, 74 GW came online, for a net increase of 38 GW in coal-fired capacityxxvi. 
During the first 6 months of 2020, 92 GW of coal-fired power was retired or cancelled, while 18 
GW were added and 76 GW comprised across new proposed, revived and under-construction 
projectsxxvii.

SIP 1: Energy: Renewables in, fossil fuels out
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Realising the potential of this SIP will also require 
investors to shift investments away from fossil 
fuels in this decade, both in terms of assets and 
subsidies. The G20 has recommended ending 
direct fossil fuel subsidies by 2025, which 
account for around USD 330-680 billion per year 
globallyxxviii. 

Different types of investors are increasingly 
starting to move in the right direction. Global 
investment in coal decreased by 75% between 
2015 and 2018. Many insurance companies and 
pension funds have announced plans to cut their 

exposure to fossil fuelsxxix. At least 28 major banks 
have stopped directly financing coal , and over 
1,110 institutions representing over $11 trillion in 
assets have committed to divest from fossil fuels, 
up from $52 billion in 2014xxxi.

A final significant trend for this SIP, is the decoupling 
of economic growth from energy-related GHG 
emissions, which used to be conceived as path 
dependent. The EU, China and India’s falling rates 
of GHG emissions compared to their GDP growth 
rates are weighty examples of the feasibility of this 
process (yet, total energy-related CO2 emissions 
have continued to increase).   
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Vignette 1. Energy Efficiency, Poverty and Decent Living

By Narasimha D. Rao
India/USA, Yale University & International Institute for Applied Systems Analysis

Imagine a world where every human enjoyed the dignity of a decent life, with the means to live in good 
health and participate in society. In the next decade, governments would accelerate efforts to build 
infrastructure to provide billions of people with access to basic amenities, including water, sanitation, 
and electricity to support all-electric appliances and Internet access. People would live in modest but 
comfortable and energy-efficient homes, eat nutritious food from diversified diets with plant-based 
protein and coarse grains, and use and re-use well-made, long-lasting consumer productsxxxii. These 
lifestyle shifts would improve public health and wellbeing. Emerging cities would be quiet and clean, 
typified by multi-storey housing, shared electric vehicles and public transit. 

Although this transformation would require a significant increase in investments in energy and capital, 
developing countries would benefit from international cooperation on technology transfer, financing, 
and prior market creation for advanced low-carbon technologies in industrialised nations. 

Governments would invest more 
wisely in energy-efficient and less 
polluting infrastructure. They would 
chart a new course in policy and 
planning that encourages resource 
sharing over private ownershipxxxiii, 
makes access to smart products and 
appliances universal, and discourages 
consumerism and waste. As a result, 
developing countries would grow 
efficiently, enabling them to support 
decent living standards for everyone 
with a tenth of the energy consumed 
by the United States in 2020 (Figure 
a). Many could enjoy levels of affluence 
above this standard, but in a society 
characterised by shared values 
of longevity, equity and resource 
efficiency. Developing countries’ 
growth and gradual reduction in 
fossil use would still allow to achieve 
ambitious global climate mitigation 
targetsxxxiv.

Figure a: Energy requirements to provide and maintain decent living conditions to all 
(green line), compared to countries’ per capita energy demand (red dots) against per 

capita GDP.
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emissions 
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A massive uptake of electric vehicles, expanding public transport and 
incentives for the aviation and shipping sectors to decarbonise will be key to 
the transition to net-zero mobility.

All new mobility in the world’s major cities and 
transport routes must be compatible with the 
net zero by 2050 goal. When interconnected 
with developments in renewable energy 
and storage technology, there is enormous 
scope for the electrification of the transport 
sectorxxxv.

For 2020 to mark a turning point in zero 
emissions transport, it was envisaged that, 
by this point in time, electric vehicles (EVs) 
should account for 15 to 20% of new car sales 
globallyxxxvi. Tracking progress on this ambition 
reveals that this original thinking was linear. 
EV sales are growing at an annual rate of 40% 
and they accounted for only 2.6% of global 
car sales and about 1% of global car stock in 
2019xxxvii. However, we find signs of exponential 
growth for the decade ahead, for example, in 
China’s EV market, which grew by 118% in the 
first quarter of 2019, and is currently larger 
than the EU’s and the USA’s combined. The 
price of EVs is also falling thanks to a 73% 
decline in the cost of EV batteriesxxxviii, which 
may indicate that this SIP is being triggered, 
providing hope we can achieve 100% of light 
duty vehicle sales being EVs in 2030. 

Public transport and shared mobility services 
enabled by digital devices help shift away 
from privately owned vehiclesxxxix. By 2030, 
public transport will need to double its 
market share. Thus, bike sharing, bus rapid 
transit, ride-sharing and car-pooling services 
are being integrated into the urban mobility 
system in many cities. The mayors of Mexico 
City, Athens, Madrid and Paris, for example, 

have stated their intention to ban diesel cars 
completely from their city centres by 2025xl.   

Difficulties persist in decarbonising key 
sectors like aviation, shipping, and long-
distance transportxli, which are looking into 
offsetting markets and low-carbon fuel 
options for solutions. For instance, while 
the aviation sector has reduced emissions 
per kilometre travelled by 20% compared 
to 2013 levelsxlii, the decarbonisation of air 
travel will need to be transformative rather 
than incremental to reach net zero. The 
International Civil Aviation Organization (ICAO) 
has set a goal to stabilise net emissions from 
2020 onwards, and reduce 50% of net CO2 
emissions by 2050, relative to 2005 levels. 
These targets are heavily reliant on offsetting, 
which would cover 65% of emissions growth 
above 2020 levels in the first phase (2020–
2027), and 80% in the second phase (2027–
2035)xliii. Therefore, they must be examined 
in conjunction with the land use pressures 
outlined in SIP 3.

The shipping sector has also recently 
announced plans to eliminate their emissions. 
The International Maritime Organization (IMO) 
has agreed that by 2025, all new ships will 
be 30% more energy efficient than those 
built in 2014xliv. However, as with aviation, 
the transformational decarbonization of the 
shipping sector will require a comprehensive 
package of incentives. Leadership can be 
found in the private sector, with the world’s 
largest shipping company, Maersk, committing 
to become 100% carbon neutral by 2050xlv.

SIP 2: Zero emissions transport 
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Vignette 2. Electromobility: interconnecting sectors in the 
path to decarbonisation

By Suzana Kahn Ribeiro
Brazil, Federal University of Rio de Janeiro (UFRJ)

Electric Vehicles (EVs) represent not only a cleaner and efficient solution for the transport sector, 
but also an opportunity for the diversification of energy supply. The integration of electric utility grid 
operation with electric vehicles, the so-called vehicle-to-grid (V2G), provides several benefits to 
electric systems, such as back-up power, stabilisation of the grid from intermittency of renewable 
energy generation, and reduction of energy losses. Therefore, the replacement of internal combustion 
engine vehicles (ICEV) with EVs brings benefits beyond decarbonising mobility EVs will only provide 
the necessary levels of carbon emission reduction if electricity is generated from low-carbon sources.

Currently, EVs have higher manufacturing emissions than ICEVs of equivalent size, and the reason is 
the battery. Nevertheless, EVs compensate these higher production emissions when in use.

Besides CO2 emissions, due to the lack of tailpipe fumes, EVs reduce the amount of local air pollutants 
that harm human healthxlvi.

To ensure EV uptake, two main bottlenecks must be overcome in the next 10 years. The first is the 
reduction of battery costs and the second is the availability of charging infrastructure. Currently 
there are a number of battery technologies under development and the ones with the highest 
potential rely on elements that are relatively inexpensive. This can help bring down the costsxlvii. As 
for infrastructure, building a robust, comprehensive and reliable charging network is essential to 
overcome ‘range anxiety’, i.e., when consumers do not have confidence that the EV will be capable of 
meeting their driving range requirementsxlviii.

Overcoming these barriers is perfectly feasible over a 10-year horizon. The automobile industry is 
extremely globalised, and once barriers are removed and costs drop, EVs will be able to spread over 
the urbanised world, especially in those places that suffer from poor air quality. 

Investors are attracted to the proposition of disrupting the automotive sector. In 2020, EV automaker 
Tesla has raised USD 19 billion to develop its EVs and clean car technology. Major auto manufacturers 
have announced more than USD 150 billion in investments to achieve a collective production target of 
more than 13 million EVs annually by 2025. The speed of EV proliferation is being accelerated by bulk 
purchase agreements and declining costs. 

While the engagement of the private sector is vital to advance electric mobility, companies alone 
cannot achieve the goals of the Paris Agreement. Adequate support from policy-makers at all levels 
is needed, from national governments to regions and cities. In Sweden and Germany, for instance, 
electric heavy-duty vehicles are incentivised by electrified traffic lanes.  
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SIP 3: Nature based 
solutions: ramping 
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Restoration of forests and coastal ecosystems can shift land use from being a 
source of emissions to a net sink for storing carbon.

Meeting the 2050 carbon neutrality goal 
is currently heavily dependent on the 
widespread deployment of Negative Emission 
Technologies (NETs), such as bio-energy 
and carbon capture and storage. However, 
there are big controversies surrounding 
NETs in relation to costs, risks of serious 
unintended consequences, uncertain 
potential for deployment at large scale, and 
competition for land, leading to the question 
whether they should be seen as an insurance 
policy rather than a solution. In this regard, 
natural ecosystems, both ocean- and land-
based (forests), also have the capacity to 
act as powerful sinks of GHG emissions. 
This potential can be either harnessed or 
overwhelmed depending on our management 
practices and resources use. Scaling up 
nature-based solutions is a key SIP in halving 
emissions by 2030. 

In this decisive decade, the world’s nations, 
civil society institutions and corporations will 
need to act together to end deforestation, 
replacing it with large-scale land restoration. 
At least 150 million hectares of degraded 
land, equivalent to more than twice the size 
of France, need to be restored and conserved 
to enhance biodiversity and build ecosystem 
resiliencexlix. Bonn Challenge  pledges from 
countries, jurisdictions, and companies, 
combined with pledges from NDCs, cover 
349 million hectares, more than doubling 
the original 2020 goallli. However, only 26.7 
million hectares of land have been restored, 
according to existing -though not yet fully 
comprehensive- datalii.

Land use must also shift from being a source 
of emissions to a net sink for storing carbon. 
Currently, 70% of land-based emissions occur 
in the tropics, where 83% of new agricultural 
land is from forest conversionliii. This points to 
a large mitigation potential in the region, which 
will need to be coupled with a ramping up of 
sustainable agricultural practices. The latter 
are needed to improve the resilience of food 
production whilst reducing CO2 emissions, 
increasing CO2 removals, and halting the 
growth in non-CO2 emissions. 

We can find glimmers of hope, as land use 
practices are starting to change. The total 
technical mitigation potential from crop, 
livestock, and agroforestry activities is an 
estimated 2.3-9.6 GtCO2e/year by 2050liv. 
Agricultural practices are shifting to soil-
friendly options in climate smart villages 
in countries like Colombia, Guatemala and 
Honduraslv. In other areas, collaborative 
planning between farmers, researchers, 
government, private sector and civil society 
is paving the way for the use of drought-
resistant and biofortified crops, organic 
fertilisers, enhanced use of weather station 
information to improve crop planning. 

Oceans and coasts also offer significant 
untapped mitigation potential as carbon 
sinkslvi. The restoration of coastal ecosystems, 
the preservation of mangrove environments, 
tidal marshes and seagrass meadows have 
crucial roles to play in capturing carbon, as 
well as in building the resilience of coastal 
populations to climate change impacts. 

SIP 3: Nature based solutions: ramping up sink 
capacity
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While ocean-based solutions have been less 
explored and developed than land-based solutions 
in the past, momentum is growing steadily and 
rapidly. For example, initiatives like the 2018 
Momentum for Change Lighthouse are helping Sri 
Lanka to become the first nation to preserve and 
replant all of its mangrove forestslvii.

Incentives are needed to harness the potential and 
accelerate the use of nature-based solutions by 
enhancing the role of forests and oceans as carbon 
sinks. Legal tools must also be provided by 2025 to 
guarantee the legal rights of indigenous, forest and 
tribal communities to traditional land, recognising 
their vital role as stewards of these territories 
in mitigating climate change and ecosystem 
degradation. Finally, taxation must be shifted from 
labour to the use of all-natural resources, their final 
disposal, and emissions to land, air and water by 
2020lviii.
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Vignette 3. Investing in Ocean Health to Protect Our Future

By Manaswita Konar
India/UK/USA, World Resources Institute

The oceans are key defenders against climate change, as they absorb 20-30% of carbon emissions, 
with Antarctica’s coastlines potentially storing up to 160,000,000 tonnes of carbon annuallylix. The 
oceans and their resources are vital to economic growth and human well-being. Ocean-based 
industries deliver 2.5% of the world’s GDP, according to conservative estimates, and the value is 
predicted to double by 2030lx. As of 2010, ocean-based industries contributed some 31 million full-
time jobs, and possibly more if considering the informal or artisanal sectorlxi. Fish account for about 
17% of animal proteins consumed by the global populationlxii. However, the IPCC’s special report on 
1.5°C estimates that climate-induced declines in ocean health will cost the global economy USD 428 
billion per year by 2050 and USD 1.98 trillion per year by 2100lxiii.

It is estimated that scaling up the production of ocean energy, decarbonising shipping, conserving 
and restoring coastal ecosystems, shifting to marine diets, and ensuring carbon sequestration in 
deep seas could reduce global GHG emissions by nearly 4 billion metric tonnes of carbon dioxide 
equivalent in 2030. It would also result in the reduction in the “emissions gap” (the difference between 
CO2 cuts promised by countries and those needed) by up to 21% on a 1.5°C warming pathway, and by 
about 25% on a 2°C pathway, by 2050lxiv. 

Additionally, if these solutions are implemented now, they can help the economic recovery of regions 
that have faced serious impacts due to the COVID-19 crisislxv. 

These ocean-based solutions are also expected to offer a return on investment between USD 3 
and USD 12 on average for every dollar invested, without counting health, environmental and social 
benefits for societylxvi. 

The same solutions will help countries achieve the 2030 Sustainable Development Goals by delivering 
a range of co-benefits such as an improvement in morbidity and mortality rates due to better air 
quality, positive health impacts from shifting diets from meat to low-carbon ocean-based protein, 
enhanced food security and improved income opportunities for coastal communitieslxvii. In spite of 
the potential, current investment into the sustainable ocean economy is less than 1% of the total value 
of the ocean economy invested in sustainable projects to datelxviii.
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A major shift from animal-sourced products to plant-based diets and the 
reduction of food waste can significantly reduce emissions.

Reaching net zero in time for a 1.5°C world 
calls for a significant need to discourage and 
regulate unsustainable and carbon-intensive 
production and consumption. An exponential 
transition will only happen if technologies 
that make production and consumption 
more efficient and zero-waste develop in 
tandem with changes in the way households 
and individuals eat and move, leading to 
a reduction in material possessions and 
ownership. Markets, values and norms need 
to change in line with the goals, and national 
and cross-national roadmaps towards 
regenerative land use and circular economies 
must be developed.

While several actions underlie the 
aforementioned efforts, the decade ahead 
looks particularly into net-zero food systems 
as a SIP for emissions drawdown.

The food production sector contributes 
almost 23% of global GHG emissionslxix. A 
significant reduction in those emissions can 
be achieved in this decade with just a 40% 
shift in dietary choices from animal sourced 
products to plant-based diets. While our 
food habits can be deeply engrained in our 
cultures, dietary transitions have always 
occurred. Transforming our relationship with 
food is thus achievable. In fact, in recent 

years countries like the US, UK and Sweden 
have been showing signs of reducing meat 
consumption within a range of 14-23%lxx.

There is, however, the need to view the 
challenges of food related emissions through 
the lens of regional contexts, as millions of 
people still suffer from malnutrition and will 
require additional animal protein to improve 
health. Transformation of our food system 
must thus deliver not only Paris temperature 
targets, but also protect human health and 
wellbeing, and ensure food security for alllxxi.

As much as 50% of the food we produce goes 
to wastelxxii. Therefore, reducing food waste 
offers huge potential to dramatically reduce 
emissions. France has enacted a new law to 
outlaw food waste, which is being followed 
by Italy and Germany. Other countries such 
as Canada, have also updated their national 
dietary guidelines to address sustainability. 
Simple solutions such as food expiration date 
management can help reduce food waste 
by almost 40% and save costs. Businesses 
have been taking leadership to address 
emissions throughout their supply chains. 
For instance, in 2016, a coalition of 30 leaders 
from business, governments and NGOs 
announced an initiative to halve the amount 
of food wasted globally by 2030lxxiii. 

SIP 4: Change demand, food and dietary 
system
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Vignette 4. A cleaner and fairer food system

By Omar Masera
Mexico, National Autonomous University of Mexico (UNAM)

Currently, agriculture and forestry activities – including the management of food systems – account 
for a quarter of total GHG emissionslxxiv. Land-based climate mitigation could lead to substantive 
health, economic and other sustainable development co-benefits, but to achieve this, a smart re-
design of the way we produce, process, distribute, and consume food, wood products and bioenergy 
is needed.

How would a world like this look? First, by greatly accelerating current land-based mitigation trends, 
in 2030 a substantial fraction of food would come from resilient, diverse, equitable, and localised 
systems. Consumers will rely on more balanced and plant-based diets, less processed and more 
locally-produced food coming from small farmerslxxv. Producers will rely on sustainable intensification 
of their farming practices, employing agroecological production methods, crop diversification, 
agroforestry, and other multi-purpose systems, while biological controls will greatly reduce the need 
for chemical fertilisers and pesticideslxxvi.

By also cutting waste, which currently accounts for 30% of total food production, the suggested 
systemic changes would yield multiple co-benefits, such as health improvements and reduction of 
income inequalities. At the same time, lessening pressure on land for agriculture would also reduce 
deforestation and biodiversity loss. 

To offset any residual emissions from the sector, by 2030 the world needs to make sustainable and 
integrated use of biomass residues collected along the production chain (from the farm and from 
waste of food industries and end-users) as a source of renewable energylxxvii. 

A multitude of small-scale biorefineries integrated into food processing industries could turn residues 
into valuable assets producing solid, biogas, or liquid biofuels and reducing pollution at the same time. 

At the household level, most of the 3 billion people currently cooking on open fires could enjoy a 
smart mix of advanced biomass-based cookstoves and renewable-based electric cookers, helping 
reduce forest degradation, GHG emissions and with enormous benefits in terms of gender equity and 
healthlxxviii.

The challenge is huge, but optimism arises from the thousands of local initiatives of small producers 
that are underway supported by governments, enterprises and academic institutions, as well as 
agroecological food markets and people-centred technology innovation.



32

SIP 5: Heavy industries 
commit to science-
based targets 

32



33

Major R&D investment, market transformation and effective policy incentives 
are needed to move heavy industries on a path to net-zero emissions.

Decarbonising the heavy industry sector 
is proving particularly complex. This sector 
includes the production of basic materials 
– cement, iron and steel, paper, aluminium, 
as well as chemicals and petrochemicals - 
accounting for 27% of global CO2 emissions 
from all fossil fuel and industrial sources. To 
place them on track to the net zero target, R&D 
and innovationlxxix is needed to find solutions 
for reducing emissions resulting from 
their energy-use and industrial processes. 
Potentially, they will require the use of NETs 
such as carbon capture and storage.

There are some noteworthy examples of 
climate leadership in the heavy industry 
sector, with over 550 companies having 
committed to setting ambitious science-
based emissions reduction targets. Cement 
company Dalmia in India aims to be carbon 
negative by 2040. In Sweden, the steel industry 
is planning to introduce the first commercial 

scale zero emission plant using hydrogen by 
the early 2030s. Since 2017, the city of Oslo 
has mandated that municipal construction 
projects must be fossil free, and a study shows 
that almost all construction site emissions 
in the city could be eliminated by 2025lxxx. 
Over 320 heavy industry companies have 
also pledged 863 individual and cooperative 
actions in the Global Climate Action Portal of 
the United Nations Framework Convention on 
Climate Changelxxxi.

The UK’s Committee on Climate Change 
suggests significant scaling up of electrification, 
hydrogen, carbon capture and storage and 
other low carbon solutions supporting the 
trajectory towards decarbonisation of heavy 
industries. By increasing their efficiencies in 
energy, emission, and material, the UK heavy 
industry sector is on a trajectory to halve 
emissions by 2050 using science-based 
targetslxxxii.

SIP 5: Heavy industries commit to science-
based targets 
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From now on, we will need to transform every year at least 3% of the world’s 
existing buildings to structures emitting no or almost no emissions.

Zero carbon human settlements as the last 
SIP highlighted in this report, focuses on 
two key components for the decade ahead: 
the building sector and water management 
systems. The building sector will need to 
see direct emissions reduced by 70% to 
80% by 2050 in order to achieve net-zero 
GHG emissions globally that same yearlxxxiii. 
The challenge is not dismissible. Direct and 
indirect emissions from buildings’ electricity 
and commercial heat for instance, rose to 
10 GtCO2 in 2019, the highest level ever 
recordedlxxxiv. These emission reductions will 
need to be paired with a complete phase-out 
of carbon intensive electricity and upgrading 
at least 3% of the world’s existing building 
stock annually to zero or near-zero emissions 
structures lxxxv.

Along this line, the Zero Carbon Buildings 
for All initiative pledges to reach 100% net-
zero carbon for new buildings by 2030, and 
for existing buildings by 2050 lxxxivi. Dozens 
of projects delivering zero and near-zero 
building renovations or new constructions 
have been implemented in many European 
countries including Austria, Bulgaria, Croatia 
and Swedenlxxxivii. 

There is an opportunity for developing 
countries to leapfrog poor standards and apply 
high efficiency building and infrastructure 
practices for new structures. Up to 2030, 
the world is expected to invest about USD 
90 trillion to replace old infrastructure in 
emerging marketslxxxiviii.

In addition to the building sector, water 
supply systems for irrigation, urban water 
supply, wastewater treatment and associated 
infrastructure need to become net zero and 
resilient in order to meet the Paris Agreement 
goals. Climate-resilient water management 
systems can provide important mitigation co-
benefits by protecting natural carbon sinks 
such as forests and peatlands, while improving 
the resilience of communitieslxxxix. The water-
energy-food nexus is a well-established 
interconnection in scientific literature where 
this SIP has a potential for amplified effects. 
Climate Risk Informed Decision Analysis 
(CRIDA) for instance, created by UNESCO’s 
Integrated Hydrological Programme, is 
already helping water infrastructure planners 
and managers implement climate resilient 
solutions, and training national adaptation 
professionals, thanks to the support of the 
UNFCCC’s Consultative Group of Experts.

The public sector has an important role to 
play in harnessing this SIP’s potential, as 
public procurement accounts for 15-20% 
of global GDP and is a major opportunity to 
rapidly direct investment flows to the low-
carbon transformation. In 2017, the C40 
network, the Global Covenant of Mayors, 
United Cities and Local Governments for 
Sustainability agreed to adopt a framework 
for green public procurement contracts 
aiming to deliver sustainable infrastructures, 
green mobility, zero-emission housing, and 
energy efficiencyxc.

SIP 6: Zero carbon human settlements 
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Vignette 5. Affluence, Sufficiency and Urban Design

By Richard Wood
Australia, Norwegian University of Science and Technology

Technological advancements are often seen as a solution to allow sustained economic growth within 
finite planetary resources. However, increases in efficiency spurred by new technologies are also a 
key driver of economic growth, and this leads to more consumption and therefore higher emissions. 
We need not only radical changes in technology to mitigate global warming, but also radical changes 
in our lifestyles and what we value as quality of life. 

Individual choices and “sustainable consumption” are important. Yet social structures need to 
prevent behavioural lock-ins, such as car dependence and mall-based recreation. Governments and 
public organisations have a key role in facilitating the broader social change to infrastructure and to 
interactions that result in sustainable behaviour. 

Urban design. Sustainable consumption is highly influenced by urban design, and agency to make a 
sustainable choice is strongly determined by local planning. We need stronger, denser communities. 
Smaller distances between housing, employment, social and recreational amenities lead to more 
efficient houses and lower car dependence. We envision local areas with communal spaces that are 
attractive, liveable and safer, instead of the dominance of roads and parking.

Income vs sufficiency. Income growth as a goal leads to two main negative effects: a zero-sum 
game for scarce resources such as housing that drives prices up for all, and increased disposable 
incomes that results in superfluous, discretionary over-consumption. Instead, a movement where 
focus is placed on shorter work weeks and creative, recreational and social outcomes can deliver 
higher returns in terms of quality of life rather than income. Let’s replace income and more broadly 
GDP as a measure of economic success with indicators of quality of life, prosperity and happiness.  
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“It is critical that, when prioritising actions for 2030, decision-makers avoid 
locking in trajectories that make it more difficult to transition to deeper long-
term targets.” Guy et al. 2019, p.6

Achieving net zero globally will be a 
revolutionary endeavour requiring 
multidisciplinary, multi actor, holistic, and 
coordinated interventions that go far beyond 
incremental changes. Only through systemic 
transformation can we reorient systems 
toward decarbonisation pathways. Investment 
and finance, policy, and global partnerships 
and collaborations are three key levers to 
enable exponential systemic changes across 
SIPs. Climate leadership can overlay each 
lever as an accelerator of change. 

Investment and finance 

The investment need for climate action is 
beyond USD $1 trillion per year, with at least 
USD 200 billion public and USD 800 billion 
private resources. At least USD 300 billion 
annually is needed to support infrastructure 
decarbonisation, in addition to the current 
USD 6 trillion in annual infrastructure 
expendituresxci. Up to 2030, there is a clean 
energy and energy efficiency investment 
gap between USD 320 billion and 480 billion 
per yearxcii. Investments in renewable energy 
technology must significantly surpass 
investments in fossil fuels by 2025 across 
the entire energy supply side, not just 
the power sector. Fossil fuel subsidies are 
counterproductive to this goal. To raise the 
needed funds, the constitution of a planetary 
emergency fund from both public and private 
sources has been proposedxciii.

The Organisation for Economic Co-operation 
and Development (OECD) estimates that 
an investment of USD 6.3 trillion is needed 
annually between 2016 and 2030 across 
SIPs and sectors like energy, transport 
and infrastructure to meet development 
objectives. Additionally, USD 600 billion is 
needed per year to make the investments 
consistent with the goals of the Paris 
Agreementxciv. 

We do not only need additional finance, but 
also need to use the existing funds in a smarter 
way. Financial institutions must align financial 
flows with businesses, cities, investors and 
others making informed decisions about their 
action and goals. All participants in the finance 
sector, from small investors to large pension 
funds and commercial banks, can become 
climate leaders if they have the information 
to activate actions. The digital sector can be 
scaled rapidly so as to raise capital, enable 
fast innovation cycles and foster sector-wide 
disruption. Financial institutions have a role 
in incentivising their customers choices’ in 
relation to climate change.  

Accurate, timely information on companies’ 
exposure to climate risk can be a game 
changer as it will help investors make informed 
decisions. The Financial Stability Board (FSB) 
initiated by the G20 has established the Task 
Force on Climate-related Financial Disclosure 
(TCFD). In 2017, the TCFD developed a 
framework for integrating climate risk into 
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investment decisionsxcv. All financial institutions 
need to have a disclosed transition strategy that 
identifies climate-related financial risks fully 
considered by credit ratings agencies. Reporting 
and tracking of actions are increasingxcvi.

Innovation in financial instruments also offer great 
opportunities. The green bond market for instance, 
while still having a marginal share (<0.5%) in the 
global bond market, was worth USD 155 billion in 
2017. This entire bond market needs to align to 
an economic transition that meets the goals of 
the Paris Agreement. The green and climate bond 
market was rampantly expanding through 2019, 
and albeit being adversely impacted during the 
COVID-19 pandemic, it has continued to expand 
in 2020xcvii.

Other encouraging initiatives are emerging, such 
as the Net Zero Asset Managers initiative, which 
represents over 30 global asset managers and 
around 9 trillion in assets. In 2020 it committed to 
supporting the goal of net zero by 2050, by working 
with asset owner clients on decarbonisation goals. 
Their interim targets for 2030 are expected to be 
announced in 2021xcviii. Similarly, the UN-convened      
Net Zero Asset Owner Alliance2 pledged in 2019 to 
transition their investment portfolios to net zero 

GHG emissions by 2050, consistent with the 1.5oC 
goal. Finally, the InsuResilience Global Partnership, 
whose goal is to protect the lives and livelihoods 
of poor and vulnerable people against the impacts 
of climate risks, aims to strengthen the expertise 
on risk management and raise capital to scale up 
the use of risk finance and insurance mechanisms 
to provide reliable and cost-effective protection 
from climate and disaster risk. 

Sustainable banking principles are also needed 
and starting to emerge. The United Nations 
Environment Programme Finance Initiative (UNEP 
FI) is developing its Principles for Responsible 
Banking with dozens of signatory banksxcix. 

In 2016, about 12% (USD 10.4 trillion) of assets had 
adopted some sort of environmental, social and 
corporate governance (ESG) criteriac. This is one 
of the fastest growing asset classes. However, ESG 
data is fragmented and unstructured and several 
reporting standards compete with one another. 
Technology can support standardisation so that 
ESG investments increase further. But for targeted 
climate action the world needs to move from ESG 
criteria to financial portfolios aligned with the Paris 
Agreement. 

2 This Alliance convened by the UNEP Finance Initiative and Principles for Responsible Investment brings on board large investors (e.g., Allianz, 
Caisse des Depots, Folksam Group, Pension Danmark, etc.)
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Policies and climate leadership

Under the current policies and action plans, there 
is a 97% probability that we will miss the 1.5°C and 
even the 2°C targetci. Pathways to 2030 reflecting 
current national mitigation ambitions will result in a 
global warming of about 3°C by 2100 with warming 
continuing afterwardscii. Yet analysis of current, 
not taking into account future, commitments 
from regions, cities, businesses, investors, and 
international cooperative initiatives suggests that 
if they are scaled up and fulfilled, global warming 
could be closer to a 2°C pathway by the end 
of 2030ciii. For these commitments to be fully 
implemented will requires greater ambition from 
national governments as well as enabling policies, 
finance, and leadership. Hence, immediate action is 
needed to correct the insufficiencies of policies to 
date and reorientate these towards an exponential 
transition in the next 10 years. 

This decade’s governments must remove the policy 
barriers that impede the pace of action by non-
government actors and provide long-term direction 
to create the conditions for change. Utilising their 
crucial enabling role and leadership to create 
appropriate incentivesciv, national governments 
must engage with regional and global institution to 
make comprehensive policy decisionscv. 

Policy must also be effective in incentivising 
green investments by aligning laws and regulation 
to increase available public and private climate 
financecvi. Among many other key policies, pricing 
carbon can be used as a tool to introduce incentives 
that can promote renewables and energy storage. 
A global floor price on carbon (>USD 30 per ton of 
CO2, and rising)cvii for developed countries, no later 
than 2025, would be needed to internalise high-
carbon energy costs in all products and services.  It 
has been proposed that a reasonable carbon price 
trajectory to support the Paris Agreement would 
start from USD 40-80/metric tons of carbon dioxide 
equivalent (MTCO2 Eq.) by 2020, rising to USD 
100/ MTCO2 Eq.  by 2030 and eventually reaching 
USD 400/ MTCO2 Eq. by 2050cviii. However, with 
differing regional, national and sectoral contexts, 
as well as varying approaches to recycling carbon 
tax revenue back into the economy, generalisation 
in relation to the structure and effectiveness of 
carbon pricing can be contentious.

As of 2020, 64 national or subnational regions 
accounting for more than 20% of global emissions 
already had a carbon price in place or were 
scheduled for implementation that yearcix. Another 
88 nations covering an additional 56% of global 
emissions are planning to adopt a carbon pricing 
mechanism. Even before the start of this decisive 
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decade, in 2018, carbon markets and carbon taxes 
were estimated to have grown to an annual value of 
USD 80 billion compared to USD 52 billion in 2017cx. 
China, representing 30% of global emissions, 
has launched the world’s largest carbon market 
targeting large power plants, which account for 
a third of its emissionscxi. In contrast to these 
positive trends, less than 5% of current global 
emissions are priced at levels consistent with the 
Paris Agreement.

Although the private sector’s contribution to the 
climate finance landscape is increasing, in the 
presence of competing institutions, mechanisms 
and instruments, the pace at which it is growing 
is much below its potentialcxii. So again, policies 
can make a difference. Regulatory mechanisms 
to promote the reporting of the results of climate 
action by businesses can have a demonstration 
effect and inspire others, increase appetite for 
actions and provide examples of good practices. 
Once climate leadership becomes more visible, 
more actors will be pulled to exponential climate 
action pathways.    

Partnerships to accelerate action

International cooperative initiatives (ICIs) are 
multi-country, multi-actor non-state actions that 
support global coordination to reduce emissions of 
greenhouse gases. These dialogues play a critical 
role in mitigation and adaptation efforts and have 
also brought forward innovative approaches, such 
as the role of the circular economy and nature-
based solutions, and the need for a data driven 
approach to reconcile development and growth 
objectives with mitigation and adaptation goals. 
However, ICI actions are concentrated in Europe, 
sub-Saharan Africa and Latin America, with 
actors in OECD countries representing 70% of the 
lead partners in cooperative initiatives, and only 
30% representing developing countries.  North 
America3 and East Asia’s implementation by ICIs 
is low compared to the scale of their emissionscxiiI.

Yet, the planetary scale of required action means 
all countries, developed or developing, need to 
be part of the solution. Developed nations with 
significant historic emissions have a responsibility 
to reduce emissions faster and in a just way, or they 
risk resistance particularly from power groups. For 
instance, companies or individuals benefiting from 
the current fossil fuel economy, or political leaders 
fearing the idea of dealing with disruptions from 
the low carbon transition. Developing economies 
on their part, by adopting an effective climate 
policy framework, can leapfrog directly to efficient, 
affordable low-carbon transport solutions and 
resilient infrastructure, such as public transport, 
zero-emission vehicles, electrified rail services and 
cycling networks. Aligning national budgets, tax 
systems and technology strategies to the global 
climate goal is a must.

“We still have a narrow window to avert 
the worst consequences of climate 
change, but all leaders need to take 
bold action now and significantly scale 
up their efforts over this decisive 
decade to build a cleaner and more 
equitable future.” 
- Brendan Guy 

3 The report focuses on international initiatives, therefore excluding akin domestic initiatives e.g., in the US.
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“The best time to plant a tree was 20 years ago. The second-best time is now.” 
Chinese proverb 

2020 was a turning point in the pathway to a 
1.5°C world consistent with the Paris Agreement 
and the Carbon Law trajectorycxiv. It was the year 
in which we saw a change in attitude towards 
climate action. Despite the COVID-19 pandemic, 
governments, companies, investors and citizens 
all around the world made commitments to take 
climate action commensurate with what the 
science demands, and embedded them into 
their pandemic recovery plans. Now we need to 
translate those commitments into action and 
fully secure the descent of emissions. The next 
ten years will be historical in human history, and 
potentially our last opportunity, for setting the 
world on a path towards decarbonisation by 2050. 
All of this will be happening against the backdrop 
of COVID-19 response and its economic recovery 
process, which has created a unique chance to 
reset the path towards net zero.

This report aimed to consolidate knowledge from 
a family of ten influential reports, demonstrating 
why this decade will be decisive in combating 
climate change. These reports show we need 
resolve to deliver mutually reinforcing actions 
that can drive exponential systemic change. The 
scale of change needed requires unprecedented 
political and financial support as well as climate 
leadership and global partnerships. We will only 
succeed if all of us take part in this fundamental 
transition of our global economy. Thus, we 
explored six Sensitive Intervention Points (SIPs) 
across the family of ten reports: 1) renewable 
energy, 2) zero emissions transport, 3) nature-
based solutions, 4) change demand and food 
systems, 5) heavy industry, and 6) zero carbon 
human settlements.

Crucially, we already have what it takes to initiate 
this change: The most effective interventions 
to take place this decade can come from the 
implementation of available and proven solutions, 
each occurring decisively, simultaneously and at 
scale. In such an urgent context and a complex 
policy landscape where multiple competing 
trade-offs and complementarities coexist, 
constructive dialogue between governments and 
non-government actors is critically important. 

Ultimately, the interplays between SIPs can only 
be effectively examined through a participatory 
process.

The endeavour to create a world with net-
zero emissions by 2050 or sooner will deliver 
enormous benefits to society: cleaner air, well-
paying jobs that support public health, more 
sustainable food systems, and more efficient 
transportation and buildings. It will even protect 
us from future pandemics by regenerating the 
nature that buffers us from viruses like COVID-19. 
Achieving these benefits requires vast changes in 
infrastructure (physical and psychosocial), in the 
economy and in society (norms and values), as 
well as the ways in which they interact. If we are to 
exponentiate the path to net-zero emissions, we 
cannot understand climate actions as standalone, 
or separate from the Sustainable Development 
Goals for 2030 and the protection of biodiversity. 
By approaching climate actions through a lens of 
complexity, we can realise more synergies and co-
benefits than trade-offs. By considering health, 
finance and jobs together with the environment, 
we can deliver a just transition that supports a 
new flourishing human development. A strong 
network of actors will also help shape the new 
trajectories for transformative change tilting the 
balance toward decarbonisation.

Political will and finance may have been in short 
supply until now, but they are crucial players. 
Far-sighted policy and finance will drive cities, 
businesses and others to pursue change – and the 
faster they move, the more space policymakers 
and financiers have to raise ambition further. 
2020, and the response to COVID-19, have 
demonstrated that quick policy and financial 
action is possible in the face of a global challenge. 
We know what we need to do to move the world 
on a pathway to reduce emissions and limit 
global warming in the next decisive decade. We 
also have the resources to do it. With resolve, 
mutually reinforcing actions across SIPs, and 
the right policies, finance and partnerships, we 
can realise an unstoppable momentum towards 
an exponential reduction in GHG emissions. The 
time to start is now.

Conclusion

42



43

i Farmer et al. 2019; Sharpe and Lenton 2021
ii IPCC 2018, 2019a
iii Farmer et al. 2019
iv IPCC 2018, 2019a
v UN 2021
vi Mission 2020 campaign 2017; Gaffney et al. 2019
vii Gaffney et al. 2019
viii Gaffney et al. 2019
ix Rahmstorf and Levermann, in Mission 2020 campaign 
2017
x IPCC 2018
xi Mission 2020 campaign 2017
xii Mission 2020 campaign 2017; IPCC 2018
xiii IPCC 2018
xiv Falk et al. 2019; Dixson-Declève et al. 2020
xv Falk et al. 2019; WRI 2020
xvi Farmer et al. 2019
xvii NewClimate Institute et al. 2019
xviii UNFCCC 2020
xix Mission 2020 campaign 2017
xx Sharper and Lenton 2021
xxi WMB 2019
xxii WMB 2019
xxiii WMB 2019
xxiv Global Energy Monitor 2020a; Global Energy Monitor 
2020b
xxv Global Energy Monitor 2020c
xxvi Mission 2020 campaign 2017
xxvii Ge et al. 2019
xxviii BankTrack 2020
xxix Cadan et al. 2019; Lebling et al. 2020
xxx Rao and Min 2018
xxxi Watts et al. 2018

xxxii Rao, Min and Mastrucci 2019; Hopkins et al. 2020
xxxiii Mission 2020 campaign 2017; Falk et al. 2019; Gaffney 
et al. 2019; Ge et al. 2019; UN Climate Change Secretariat 
2019; WMB 2019
xxxiv Mission 2020 campaign 2017
xxxv IEA 2020a
xxxvi WMB 2019
xxxvii Roy et al. 2021
xxxviii Mission 2020 campaign 2017
xxxix Gaffney et al. 2019
xl Mission 2020 campaign 2017
xli Falk et al. 2019; Gaffney et al. 2019; Ge et al. 2019
xlii Mission 2020 campaign 2017; IMO 2020
xliii Gaffney et al. 2019; Johnson 2019
xliv Hawkins et al. 2013; Ke et al. 2017
xlv Cano et al. 2018
xlvi Salah and Kama 2017
xlvii Mission 2020 campaign 2017
xlviii Bonn Challenge 2020
xlix Lebling et al. 2020; Cook-Patton, forthcoming
l NYDF 2019; Bonn Challenge 2020
li Falk et al. 2019; UN Climate Change Secretariat 2019
lii IPCC 2019a
liii UN Climate Change Secretariat 2019
liv Falk et al. 2019; Gaffney et al. 2019; Hoegh-Guldberg et al. 
2019; UN Climate Change Secretariat 2019
lv UN Climate Change Secretariat 2019
lvi Falk et al. 2019; UN Climate Change Secretariat 2019; 
Dixson-Declève et al. 2020
lvii Gogarty et al. 2020
lviii OECD 2016
lix OECD 2016
lx FAO 2020

End notes



44

lxi IPCC 2019b
lxii Hoegh-Guldberg et al. 2019
lxiii Northrop et al. 2020
lxiv Konar and Ding 2020
lxv Hoegh-Guldberg et al. 2019
lxvi Sumaila et al. 2020
lxvii Falk et al. 2019
lxviii Falk et al. 2019
lxix UN 2015
lxx Waarts et al. 2011
lxxi Falk et al. 2019
lxxii IPCC 2019a
lxxiii Loconto et al. 2018; Pimbert et al. 2018
lxxiv Altieri et al. 2015
lxxv Creutzig et al. 2014
lxxvi Bailis et al. 2015; Masera et al. 2015
lxxvii Ge et al. 2019
lxxviii Ge et al. 2019
lxxix UNFCCC 2020
lxxx Mission 2020 campaign 2017; Ge et al. 2019
lxxxi Mission 2020 campaign 2017
lxxxii IEA 2020b
lxxxiii Mission 2020 campaign 2017; Falk et al. 2019
lxxxiv Ge et al. 2019
lxxxv Mission 2020 campaign 2017
lxxxvi Gaffney et al. 2019

lxxxvii UN Climate Change Secretariat 2019
lxxxviii Ge et al. 2019
lxxxix Mission 2020 campaign 2017
xc Gaffney et al. 2019
xci Dixson-Declève et al. 2020
xcii Mission 2020 campaign 2017
xciii Ge et al. 2019
xciv UNFCCC 2020
xciv CBI 2020
xcivi Net Zero Asset Managers 2021
xcivii Gaffney et al. 2019
xciviii Mission 2020 campaign 2017
xcix IPCC 2018
c Falk et al. 2019
ci UN Climate Change Secretariat 2019
cii Mission 2020 campaign 2017; Falk et al. 2019; Ge et al. 
2019; UN Climate Change Secretariat 2019; Dixson-Declève 
et al. 2020
ciii Falk et al. 2019; Dixson-Declève et al. 2020
civ Ge et al. 2019
cv World Bank 2020
cvi Gaffney et al. 2019
cvii Lebling et al. 2020; World Bank 2020
cviii Ge et al. 2019
cix NewClimate Institute et al. 2019; UN Climate Change 
Secretariat 2019
cx Falk et al. 2019



45

References
Altieri, M.A., Nicholls, C.I., Henao, A., and Lana, M. (2015). Agroecology and the Design of Climate Change-Resilient Farming 
Systems. Agronomy for Sustainable Development. 

Andrijevic, M., Schleussner, C. F., Gidden, M. J., McCollum, D. L., and Rogelj, J. (2020). COVID-19 recovery funds dwarf clean 
energy investment needs. Science, 370(6514), 298-300.

Bailis, R., R. Drigo, A. Ghilardi, and O. Masera. (2015). The Carbon Footprint of Traditional Woodfuels. Nature Climate Change,  
5(3).

BankTrack. (2020). BankTrack: Banks. https://www.banktrack.org/. 

Bonn Challenge. (2020). The Bonn Challenge. https://www.bonnchallenge.org/.

Cadan, Y., Mokgopo, A., and Vondrich, C. (2019). $11 Trillion and Counting. DivestInvest. https://www.divestinvest.org/fr/11-tril- 
lion-counting-divestinvest/.

Cano, Z. P., Banham, D., Ye, S., Hintennach, A., Lu, J., Fowler, M., and Chen, Z. (2018). Batteries and fuel cells for emerging electric 
vehicle markets. Nature Energy, 3(4), 279–289.

Climate Bonds Initiative (CBI). (2020). H1 2020 Green bond market summary. CBI. https://www.climatebonds.net/system/tdf/
reports/h1_2020_highlights_final.pdf?file=1&type=node&id=54212&force=0

Creutzig, F., Ravindranath, N. H., Berndes, G., Bolwig, S., Bright, R., Cherubini, F., ... Fargione, J. (2015). Bioenergy and climate change 
mitigation: an assessment. Gcb Bioenergy, 7(5), 916-944. 

Cook-Patton, S. Forthcoming. Nature. 

Dixson-Declève, S., Gaffney,O., Rockström, J., Wijkman, A., Lloyd, J. and Biesmans, G. (2019). Planetary Emergency Plan: Securing 
a New Deal for People, Nature and Climate. Winterthur: Club of Rome, Potsdam Institute for Climate Impact Research. https://
clubofrome.org/wp-content/uploads/2020/02/PlanetaryEmergencyPlan_CoR-4.pdf 

Dixson-Declève, S., Gaffney,O., Rockström, J., Wijkman, A., Lloyd, J. and Biesmans, G. (2020). Planetary Emergency Plan 2.0: 
Securing a New Deal for People, Nature and Climate. Winterthur: Club of Rome, Potsdam Institute for Climate Impact Research. 
https://clubofrome.org/wpcontent/uploads/2020/08/Planetary_Emergency_Plan_2.0-.pdf

Falk, J., Gaffney, O., Bhowmik, A.K., Bergmark, P., Galaz, V., Gaskell, N., . . . Shalit, T. (2019). Exponential Roadmap 1.5: Scaling 36 
Solutions to Halve Emissions by 2030. Sweden: Future Earth. https://exponentialroadmap.org/wp-content/uploads/2019/09/
ExponentialRoadmap_1.5_20190919_Single-Pages.pdf

Food and Agriculture Organization of the United Nations (FAO). (2020). The State of World Fisheries and Aquaculture. FAO.

Farmer, J. D., Hepburn, C., Ives, M. C., Hale, T., Wetzer, T., Mealy, P., ... Way, R. (2019). Sensitive intervention points in the post-
carbon transition. Science, 364(6436), 132-134.

Gaffney, O., Rockström, J., Falk, J., Bhowmik, A., Bergmark, P., Henningson, S., . . . Wilson, C. (2019). Meeting the 1.5C Climate 
Ambition: Moving from Incremental to Exponential Action. Exponential Roadmap 2030. https://exponentialroadmap.org/wp-
content/uploads/2019/09/Meeting-the-1.5%C2%B0C-Climate-Ambition-September-19-2019.pdf

Global Energy Monitor. (2020a). Global Coal Plant Tracker: New Coal-Fired Capacity by Country (MW). https://docs.google.
com/spreadsheets/d/1W3pt5FhqitHwbVWvvgfRr0S6QfqfOuea9pt3-Mlxp5M/edit#gid=1748822159

Global Energy Monitor. (2020b). Global Coal Plant Tracker: Retired Coal Plants by Year, 2006-2019 (MW). https://docs.google.
com/spreadsheets/d/1xUOYq8tUZi2dcHLRZ3W1viZHyGgUlbrMxG5xIXyTOug/edit#gid=1748822159

Global Energy Monitor. (2020c). Global Coal Plant Tracker: Status Changes from January 2020 to July 2020 (MW). https://docs.
google.com/spreadsheets/d/1crIH1gMBWUDi3kjXDgHY_FQCgVHfiPGtBwFT1gejxlk/edit#gid=1260870013

Ge, M., Lebling, K., Levin, K. and Friedrich, J. (2019). Tracking Progress of the 2020 Climate Turning Point [Working Paper]. 
Washington, DC: World Resources Institute. https://files.wri.org/s3fs-public/2020-turning-point-progress_2.pdf



46

Gogarty, B., McGee, J., Barnes, D. K., Sands, C. J., Bax, N., Haward, M., . . . Paulsen, C. H. (2020). Protecting Antarctic blue carbon: 
as marine ice retreats can the law fill the gap? Climate Policy, 149-162.

Grübler, A.; Wilson, C; Bento, N.; Boza-Kiss, B; Krey, V; McCollum, D; ... Valin, H (2018) A low energy demand scenario for meeting 
the 1.5 C target and sustainable development goals without negative emission technologies. Nature Energy, 3.6 (2018), 515-527.

Guy, B., Schmidt, J., de Villafranca, M.J., Kuramochi, T., and Höhne, N. (2019). Realizing the Promise of Paris: Roadmap to a Safer 
Climate. NRDC, New Climate Institute. https://www.nrdc.org/sites/default/files/promise-paris-climate-roadmap-report.pdf

Hawkins, T.R., Singh, B., Majeau-Bettez, G., and Strømman, A.H. (2013). Comparative Environmental Life Cycle Assessment of 
Conventional and Electric Vehicles. Journal of Industrial Ecology, 17(1), 53–64.

Hoegh-Guldberg, O., Caldeira, K., Chopin, T., Gaines, S., Haugan, P., Hemer, M., . . . Lovelock, C.E. (2019). The Ocean as a Solution to 
Climate Change: Five Opportunities for Action. Washington, DC: World Resources Institute. http://oceanpanel.org/sites/default/
files/2019-10/HLP_Report_Ocean_Solution_Climate_Change_final.pdf

Hoekstra, R. (2019). Replacing GDP by 2030: Towards a Common Language for the Wellbeing and Sustainability Community. 
Cambridge: Cambridge University Press.

Hopkins J.M., Steinberger, J.K., Rao, N.D. and Oswald, Y. (2020). Providing decent living with minimum energy: A global scenario. 
Global Environmental Change, 65 (2020), 102-168.

International Energy Agency (IEA). (2020a). Global EV Outlook 2020. IEA: Paris. https://www.iea.org/reports/global-ev-
outlook-2020

International Energy Agency (IEA). (2020b). Tracking Buildings 2020. IEA: Paris. https://www.iea.org/reports/tracking-
buildings-2020.

International Maritime Organisation (IMO). (2020). Reducing greenhouse gas emissions from ships [online]. https://www.imo.
org/en/MediaCentre/HotTopics/Pages/Reducing-greenhouse-gas-emissions-from-ships.aspx

Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES). (2016). Summary for policymakers 
of the Methodological assessment of scenarios and models of biodiversity and ecosystem services of the Intergovernmental 
Science-Policy Platform on Biodiversity and Ecosystem Services. Bonn, Germany: Secretariat of the Intergovernmental 
Science-Policy Platform on Biodiversity and Ecosystem Services.

Intergovernmental Panel on Climate Change (IPCC). (2018). Global Warming of 1.5°C.An IPCC Special Report on the impacts 
of global warming of 1.5°C above pre-industrial levels and related global greenhouse gas emission pathways, in the context of 
strengthening the global response to the threat of climate change, sustainable development, and efforts to eradicate poverty 
[Masson-Delmotte, V., P. Zhai, H.-O. Pörtner, D. Roberts, J. Skea, P.R. Shukla, A. Pirani, W. Moufouma-Okia, C. Péan, R. Pidcock, S. 
Connors, J.B.R. Matthews, Y. Chen, X. Zhou, M.I. Gomis, E. Lonnoy, T. Maycock, M. Tignor, and T. Waterfield (eds.)].

Intergovernmental Panel on Climate Change (IPCC). (2019a). Climate Change and Land: An IPCC Special Report on Climate 
Change, Desertification, Land Degradation, Sustainable Land Management, Food Security, and Greenhouse Gas Fluxes in 
Terrestrial Ecosystems Climate Change, PR Shukla et al. In press.

Intergovernmental Panel on Climate Change (IPCC). (2019b). Special Report on the Ocean and Cryosphere in a Changing 
Climate [H.-O. Pörtner, D.C. Roberts, V. Masson-Delmotte, P. Zhai, M. Tignor, E. Poloczanska, K. Mintenbeck, A. Alegría, M. Nicolai, 
A. Okem, J. Petzold, B. Rama, N.M. Weyer (eds.).

Ivanova, D., Vita, G., Wood, R., Lausselet, C., Dumitru, A. Macsinga, I., and Hertwiche, E.G. (2018). Carbon mitigation in domains of 
high consumer lock-in. Global Environmental Change, 52, 117-130. 

Johnson, T. (2019). Towards a zero-carbon future. Maersk News [online]. https://www.maersk.com/news/articles/2019/06/26/
towards-a-zero-carbon-future

Ke, W., Zhang, S., He, X., Wu, Y., and Hao, J. (2017). Well-to-wheels energy consumption and emissions of electric vehicles: Mid-
term implications from real-world features and air pollution control progress. Applied Energy, 188, 367–377. 

Konar, M., and Ding, H. (2020). Sustainable Ocean Economy: Approximating its costs and benefits. World Resources Institute.

Lazard (2018). Lazard’s levelized cost of energy analysis-Version 12.0, 2018 [Online]. https://www.lazard.com/media/450784/
lazards-levelized-cost-of-energy-version-120-vfinal.pdf.



47

Lebling, K., Ge, M., Levin, K., Waite, R., Friedrich, J., Elliott, C., Chan, C., Ross, K., Stolle, F. and Harris, N. (2020). State of Climate 
Action: Assessing Progress Towards 2030 and 2050. World Resources Institute and ClimateWorks Global Intelligence. https://
www.wri.org/publication/state-climate-action-assessing-progress-toward-2030-and-2050.

Loconto, A., Jimenez, A., Vandecandelaere, E., and Tartanac, F. (2018). Agroecology, local food systems and their markets. Ager: 
Revista de estudios sobre despoblación y desarrollo rural= Journal of depopulation and rural development studies, (25), 13-42.

Masera, O.R., Bailis, R., Drigo, R., Ghilardi, A., and Ruiz-Mercado, I. (2015). Environmental burden of traditional bioenergy use. 
Annual Review of Environment and Resources, 40, 121-150.

Mission 2020 campaign (2017). 2020: The Climate Turning Point. Carbon Tracker, Climate Action Tracker, Potsdam Institute for 
Climate Impact Research, Yale University. https://mission2020.global/wp-content/uploads/2020-The-Climate-Turning-Point.
pdf

NewClimate Institute, Data-Driven Lab, PBL, German Development Institute/Deutsches Institut für Entwicklungspolitik (DIE), 
Blavatnik School of Government, University of Oxford. (2019). Global climate action from cities, regions and businesses: Impact 
of individual actors and cooperative initiatives on global and national emissions. 2019 edition. Research report prepared by: 
Takeshi Kuramochi, Swithin Lui, Niklas Höhne, Sybrig Smit, Maria Jose de Villafranca Casas, Frederic Hans, Leonardo Nascimento, 
Paola Tanguy, Angel Hsu, Amy Weinfurter, Zhi Yi Yeo, Yunsoo Kim, Mia Raghavan, Claire Inciong Krummenacher, Yihao Xie, Mark 
Roelfsema, Sander Chan, Thomas Hale. https://newclimate.org/wp-content/uploads/2019/09/Report-Global-Climate-Action-
from-Cities-Regions-and-Businesses_2019.pdf

Net Zero Asset Managers (2021). Home page [online]. https://www.netzeroassetmanagers.org/

New York Declaration on Forests Assessment Partners (NYDF). (2020). Progress on the New York Declaration of Forests: Goal 1 
Assessment: Striving to end natural forest loss. https://forestdeclaration.org/goals/goal-1#key.

Northrop, E., Konar, M., Frost, N., and Holloway, E. (2020). A Sustainable and Equitable Blue. Washington D.C.: World Resources 
Institute.

Organisation for Economic Co-operation and Development (OECD). (2016). The Ocean Economy in 2030. OECD. https://www.
oecd.org/ environment/the-ocean-economy-in-2030-9789264251724-en.htm

Organisation for Economic Co-operation and Development (OECD). (2020). Sustainable Ocean for All: Harnessing the Benefits 
of Sustainable Ocean Economies for Developing Countries. https://www.oecd.org/environment/sustainable-ocean-for-all-
bede6513-en.htm.

Otto, I.M., Donges, J.F., Cremades, R., Bhowmik, A., Hewitt, R.J. Lucht, W . . . Schellnhuber, H.J. (2020). Social tipping dynamics for 
stabilizing Earth’s climate by 2050. Proceedings of the National Academy of Sciences, 117(5), 2354-2365. 

Pimbert, M., and Stefanie L. (2018). Using Agroecology to Enhance Dietary Diversity. UNSCN News.

Rahmstorf, S., and Levermann, A. (2017). Why global emissions must peak by 2020. http://www.realclimate.org/index.php/
archives/2017/06/why-global-emissions-must-peak-by-2020/

Rao, N.D., Min, J., and Mastrucci, A. (2019). Energy requirements for decent living in India, Brazil and South Africa. Nature Energy, 
4.12 (2019): 1025-1032.

Rao, N.D., and Min, J. (2018). Decent living standards: material requirements for basic human wellbeing. Social Indicators 
Research, 1-20.

Roy, J., Some, S., Das, N., and Pathak, M. (2021) Demand side climate change mitigation actions and SDGs: literature review with 
systematic evidence search. Environmental Research Letters. [Accepted for publication]

Salah, K., and Kama, N. (2017). Inter-service provider charging protocol: a solution to address range anxiety of electric vehicles 
owners. Energy Procedia, 136, 157-162.

Schellnhuber, H. J., Rahmstorf, S., and Winkelmann, R. (2016). Why the right climate target was agreed in Paris. Nature Climate 
Change, 6(7), 649-653.

Sharpe, S. and Lenton, T.M. (2021). Upward-scaling tipping cascades to meet climate goals: plausible grounds for hope. Climate 
Policy, 1-12.

Smith, P., Haberl, H., Popp, A., Erb, K. H., Lauk, C., Harper, R., ... Masera, O. (2013). How much land‐based greenhouse gas mitigation 
can be achieved without compromising food security and environmental goals?. Global Change Biology, 19(8), 2285-2302.



48

Sumaila, U. R., Walsh, M., Hoareau, K., Cox, A., Abdallah, P., Wisdom, A., . . . Crona, B. (2020). Ocean Finance: Financing the 
Transition to a Sustainable Ocean Economy. Washington D.C.: World Resources Institute.

United Nations (UN). (2015). Paris Agreement. https://unfccc.int/sites/default/files/english_paris_agreement.pdf

United Nations (UN). (2021). The Sustainable Development Agenda. https://www.un.org/sustainabledevelopment/development-
agenda/

United Nations Climate Change Secretariat. (2019): Yearbook of Global Climate Action 2019: Marrakech Partnership for Global 
Climate Action. Bonn: UN Climate Secretariat. https://unfccc.int/sites/default/files/resource/GCA_Yearbook2019.pdf

United Nations Environment Programme (UNEP). (2018). Emissions Gap Report 2018. UN Environment programme.

United Nations Environment Programme (UNEP). (2020). Emissions Gap Report 2020. UN Environment programme.

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

Vita, G., Hertwich, E. G., Stadler, K., and Wood, R. (2019). Connecting global emissions to fundamental human needs and their 
satisfaction. Environmental Research Letters, 14(1).

Waarts, Y.R., Eppink, M., Oosterkamp, E.B., Hiller, S.R.C.H., Van Der Sluis, A.A. and Timmermans, T. (2011). Reducing food waste; 
Obstacles experienced in legislation and regulations (No. 2011-059). LEI, part of Wageningen UR. https://edepot.wur.nl/188798

Watts, N., Amann, M., Arnell, N., Ayeb-Karlsson, S., Belesova, K., Berry, H., ... Campbell-Lendrum, D. (2018). The 2018 report of the 
Lancet Countdown on health and climate change: shaping the health of nations for centuries to come. The Lancet, 392(10163), 
2479-2514. 

We Mean Business coalition (WMB). (2019). Climate Ambition Benchmarks. ClimateWorks Foundation, European Climate 
Foundation. https://www.wemeanbusinesscoalition.org/blog/climate-ambition-benchmarks-defining-the-path-to-net-zero/

Wiedmann, T., Lenzen, M., Keyßer, L. T., and Steinberger, J. K. (2020). Scientists’ warning on affluence. Nature Communications, 
11(1), 3107.

Wood, R., Stadler, K., Simas, M., Bulavskaya, T., Giljum, S., Lutter, S. and Tukker, A. (2018). Growth in Environmental Footprints and 
Environmental Impacts Embodied in Trade. Journal of Industrial Ecology, 22(3).

The World Bank. (2020). Carbon Pricing Dashboard. Washington, DC: World Bank. https://carbonpricingdashboard.worldbank.
org/

World Resources Institute (WRI). (2020). The $26 Trillion Opportunity. https://www.wri.org/blog-series/the-26-trillion-
opportunity

Disclaimer:

This publication and the material used is based mostly on the ten reports. 

The authors of this report and cited team members have not conducted any primary research or original analysis, but 
rather considered the ten reports as their main resources to find a common storyline. However, the authors have attempted 
in most cases to update data that represents the present when referencing current figures. The information contained 
within this report does not necessarily represent the views of the contributors, reviewers, or report authors, nor is it an 
endorsement of any project, product or service provider. 

Neither the report authors and collaborators’ officials, agents, data or other third-party content providers or licensors 
provide any warranty, including as to the accuracy, completeness or fairness for a particular purpose or use of such material, 
or regarding the non-infringement of third party rights, and they accept no responsibility or liability with regard to the use 
of this publication and the material featured therein.



49

In partnership with Mission 2020

CLIMATE
Strategies

Critical 
Junctions on 
the Journey 
to 1.5°C: 
The Decisive Decade


