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COVID-19 has illuminated three lessons for
climate change: the capacity of the global
population for behavioral change, the need
for international cooperation to manage
shared challenges, and technology’s role
in advancing solutions.
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Executive summary

— Three profound lessons can be drawn from the
coronavirus pandemic for the ongoing climate
crisis. First, the pandemic has thrown the spotlight
on the capacity of the global population for
behavioral change and adaptation in the face of
severe exogenous shocks—as well as the
limitations of that capacity. Second, the profound
disruption caused by the pandemic underlines
the need for constructive and timely international
cooperation in confronting global challenges
and their effects. And third, the crucial role of
technology in driving forward solutions has
become more than apparent during the pandemic.
Leaders will need to build on these lessons to
confront looming environmental challenges.
— Indications of environmental problems have not
dissipated during the COVID-19 pandemic;
instead, they have intensified. Temperatures
continue to rise, natural disasters accelerate, and
governments find themselves fiscally constrained
and unable to sufficiently respond. These forces
continue to affect a wide range of industries, from
agriculture to logistics to tourism. The most recent
decade (2010–2019) was the most expensive on
record with regard to natural disasters. Damages
and losses equaled roughly $3 trillion—a more
than $1 trillion increase from the decade before.
Companies everywhere are feeling pressure to
adapt as the current and potential losses grow.
The economic rationale to address climate
change will only grow more compelling over
the next decade.

— International organizations, national and local
governments, and private companies are already
introducing measures to reduce carbon
emissions, but they will need to do much more.
These measures include development and
implementation of carbon pricing mechanisms,
support for renewable energy, advancement of
circular economy frameworks, and investment
in climate-resilient infrastructure. As 79 percent
of investors expect climate-related regulation
to affect their decisions in the next three years,
understanding the influence of policy on opportunities and costs for companies is crucial.
— Technological progress is driving a large part of
the response to climate change, as declining costs
of renewable energy, advances in electrification,
and other emerging green technologies offer
avenues to reduce emissions. Emerging and
existing technologies are set to change the ways
we drive, consume power, and respond to natural
disasters—and many are growing rapidly. Passenger
electric vehicle sales, for example, are expected to
reach 8.5 million in 2025, up from just 2.1 million in
2019, and the global solar energy market will hit
$223.3 billion by 2026. While technology is unlikely
to be the panacea for climate challenges, it will
nevertheless play a crucial support role in mitigation
and adaptation efforts.
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— Scenario analysis suggests a wide range
of possible climate futures, with profound
implications for both global carbon emissions
and economic growth. The level of international
cooperation and the role of advancements in
climate technologies will influence success in both
mitigation and adaptation. Our scenario modeling
shows carbon emissions could differ by as much as
10,621 million tons of carbon dioxide by the end of
the decade, or the equivalent of roughly 24 percent
of our baseline forecast. And the best-case/
worst-case range of global economic output in
2030 could be as much as $29 trillion, or 27
percent of the corresponding baseline forecast for
the global economy. In our best-case scenario,
strong national alignment and green innovation
yield emissions reaching 44,916 million tons of
carbon dioxide by the end of the decade, 1 percent
below baseline projections, and global annual GDP
growth averages 4.4 percent. In our worst-case
scenario, emissions are far higher, reaching 49,790
million tons of carbon dioxide by the
end of the decade (9.7 percent above baseline
projections), and economic growth is considerably
lower, averaging 1.7 percent during the decade.

— The COVID-19 pandemic has highlighted the
extent to which organizations need to prepare
for acute global environmental crises. Strategic
businesses will consider implications beyond their
own sector and immediate geography, as climaterelated disruptions in connected industries will
affect their operations and supply chains by
creating bottlenecks, influencing directions and
volumes in logistics, shaping procurement
patterns, and potentially raising costs along global
value chains. These shifts will be amplified by the
continued development of economic paradigms
such as the circular economy, which emphasizes
the recycling and reuse of materials. With
appropriate planning, businesses can build
effective resilience strategies to mitigate the
mounting risks of climate change.

With appropriate
planning, businesses
can build effective
resilience strategies
to mitigate the
mounting risks of
climate change.
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Three lessons from the COVID-19
pandemic for addressing the
climate crisis
The global climate crisis, of course, has been largely
undeterred by the global pandemic. Since the
outbreak of COVID-19, Siberia saw temperatures
exceed 100.4°F, dust plumes from the Sahara
produced hazy skies over Omaha, South Florida set
more than 120 daily heat records, and smoke from
Australia’s staggering wildfires—which burned more
than 20 percent of the country’s forests—reached
Buenos Aires, more than 7,500 miles away. These
examples, noteworthy for both their severity and the
global effects, reflect broader trends in temperature
increases and the extreme weather that often
accompanies them. In fact, early estimates show that
2020 tied with 2016 as the year with the hottest
average world temperature on record—despite major
emissions declines amid lockdowns.
Moreover, the consequences of the growing environmental crisis extend well beyond the weather. Climate
change is poised to exacerbate the economic,
political, and social tensions that the COVID-19
pandemic brought to a boiling point in many countries. The potential for mass displacement of people,
disruptions to supply chains, and steeper costs due
to scarcity of resources such as water is high. But
with these challenges also come opportunities. The
COVID-19 crisis has already revealed new approaches
to address the consequences of climate change as
well as strategies to mitigate its worst effects. Some
of these parallels between the pandemic and climate
change provide crucial insight into ways to combat
the climate crisis, such as the importance of
behavioral change and the willingness of individuals
to engage in this effort. Others, such as hazy
declaratory commitments to global cooperation
without corresponding action, may be ominous signs
of the manner in which nations might seek to avoid
coping with climate change in the years to come.

The first takeaway from the COVID-19 experience is
the degree to which people and companies can and
will change their behavior in the face of external
shocks. The pandemic has been a tale of two cities in
this regard. Countless businesses were forced to
redirect their employees to full-time remote work. For
many, the transition has proved smoother than
initially feared. In fact, remote work has lowered
operating costs, benefitting many companies. Some
large companies, including Twitter and Facebook,
plan to allow many employees to continue to work
remotely even after the virus recedes. Yet for many
other businesses, especially those in the service
sector, hospitality, and travel, remote options were
impractical and difficult to implement. As a result,
many have fallen into serious crisis. The inability
to adapt to the conditions of the pandemic also
contributed to bankruptcies—including those filings
of notable retailers such as Lord & Taylor and J.Crew—
across multiple sectors and industries.
Meanwhile, on an individual level, the pandemic
revealed people’s abilities—and the limits of their
abilities—to adapt to shocks that are complex and
overwhelming. At issue is the extent to which they will
be willing to forfeit personal freedoms and economic
opportunities to address the collective impact of
worsening environmental conditions. While many
people have embraced self-quarantining, social
distancing, and mask wearing, others’ attitudes have
been colored by a lack of information, an unwillingness to trust experts, or concerns about making ends
meet. This reluctance to adapt may serve as a
cautionary tale for efforts to address climate change.
People can be moved to change their behaviors, but
the reasons for doing so must be clearly articulated.
Another crucial lesson from the pandemic is the
extent to which the spread of disinformation or
misinformation can undercut efforts to address
urgent goals. The pandemic underscores the
vital importance of rebuilding trust in fact-based,
objective decision-making, which will prove crucial
to addressing the challenges of climate change and
only grow more important in the future.
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The second important parallel between the pandemic
and the challenges of climate change is that both are
global problems that, as the well-worn observation
holds, require global solutions. A lack of international
cooperation on climate change could bring disastrous
consequences, including extending the duration and
intensifying the severity of the crisis. COVID-19 drove
home the unwelcome truth that a virus can become a
worldwide pandemic in a matter of weeks. The lack of
global coordination and the inability to share best
practices for response efforts exacerbated the scale
and scope of the healthcare crisis. For climate-change
mitigation and adaptation efforts to succeed, such
pitfalls must be avoided. Cross-national cooperation
on climate goals, which the COP21 Paris Agreement
exemplifies, is necessary to ensure that the burdens
and benefits of such efforts are defined and then
equitably shared. A handful of small countries making
strides to reduce emissions, while noble, won’t be
enough to make a global impact. Dedicated international coordination, harmonized policies, and the
sharing and implementation of best practices are
imperative to produce benefits for individual nations
and the world.
Though the pandemic has prompted many countries
to look inward and build self-sufficiency in a number
of key industries, forward-looking countries recognize
that climate change must be tackled globally. Some
regions—such as the European Union (EU) and parts
of Asia—embedded climate goals in their COVID
recovery plans announced last year. We could
potentially see climate take on an even larger role in
their foreign policy as a result. Already, institutions
such as the European Investment Bank will no longer
finance fossil fuel projects, and the group will instead
spend $1.2 trillion on climate, sustainability, and
biodiversity projects. Similar efforts in other countries
and from international institutions could prove just as
necessary and impactful.

The third important parallel between the pandemic
and the unfolding environmental crisis is the role of
technology—now and in the future—in addressing the
constellation of challenges associated with the
degradation of the physical environment. After years
of commuting to offices, for example, technology
enabled many of us to telework during the pandemic.
Technology, as we all have seen, has been at the core
of efforts to control the virus, including research on
therapeutics and vaccines, contact tracing, infection
screening, and location tracking. Some of these have
relied on machine learning and artificial intelligence
(AI), which have shown promise in the efforts to
identify vaccines and monitor their effects.
Technology will prove equally important for climate
efforts. From zero or low-carbon methods of energy
generation such as wind and solar power, electric
vehicles, and carbon capture to emerging fields such
as geoengineering, technology will continue to give
individuals, businesses, and governments tools to
assist in mitigating and adapting to climate change.
The pandemic itself has played an indirect role in
accelerating the development and use of green
technology. As leading energy scholar Daniel Yergin
told GBPC founder Paul Laudicina during the early
days of the pandemic, “Major international oil
companies … [are] cutting their budgets by about 25
to 30 percent from where they were at the beginning
of the year.” Despite such cuts, many oil companies
reported losses in 2020 as a drop in energy demand
negatively impacted business. However, firms such as
BP, Shell, and Total are doubling down on investment
in clean energy technologies, such as carbon capture
and storage, renewables, and batteries, as the
pandemic prompted them to reaffirm their commitments to cleaner energy.
The pandemic also influenced the nature of global
environmental degradation in other ways. The rise in
telework and drop in air travel, along with other factors,
led to a sizable, albeit temporary, 7 percent decline in
carbon emissions in 2020. At the peak of lockdowns in
April, global emissions were 17 percent (subscription
required) lower than the average 2019 level. And even
after economies began reopening in mid-June 2020,
levels were 5 percent lower than the 2019 average.
The benefits were clear: pedestrians enjoyed improvements in air quality in cities notorious for smog, such
as Los Angeles. In the United Kingdom, carbon
emissions dropped by 36 percent during the spring
lockdown’s first month relative to 2019 levels. And in
March, India’s emissions fell for the first time in more
than 40 years. The changing climate may also have a
direct impact on future pandemics. Emerging research
shows links between zoonotic infectious disease and
warmer climates. If environmental issues go unaddressed and deforestation, wildland destruction, and
biodiversity loss continue, more disease outbreaks
could be on the horizon.
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While there are many ways we can apply the knowledge gained from the pandemic to more effective
management of climate change, there are also stark
differences between the two crises. The coronavirus
arrived suddenly and spread rapidly, with immediate
effects. By contrast, climate change has evolved
gradually: every year, aggregate temperatures
increase incrementally, with compounding effects
over time. The pandemic also had a fast and hard
impact on the global economy. It shook world
confidence and prompted large-scale lockdowns—
especially in large Western nations. There is a significant variation in the rate at which the effects of
climate change are manifest, and many have a less
obvious impact. An extreme weather event can be
sudden and severe, while the slow rise of temperatures can gradually erode productivity, degrade
infrastructure, and disrupt supply chains. Some
regional economies might be devastated by a
particular storm or wildfire, while others may face
more gradual climate challenges. When applying
lessons learned from the pandemic to climate
change, it is important to bear these differences in
mind. Responding to climate change will require a
multifaceted approach over a longer time horizon.
The pandemic should serve as a call to action on
climate—specifically, the need for better preparation
for exogenous shocks, increased international collaboration, and strategic application of new technologies.
Such an outcome, however, is far from guaranteed.
The economic strains from the pandemic will likely
leave many companies and governments embattled,
with fewer resources to manage climate events and
trends. Are companies and governments prepared to
invest heavily in significant sustainability efforts? Will
they be able to develop and—more importantly—
implement successful strategies for climate adaptation
and mitigation? Is effective international collaboration
even possible in a geopolitical operating environment
that appears increasingly fractured? Can climate
technology deliver on its promise?

This report explores these questions in four sections:
— The first section looks at the economic and
business costs of climate change and extreme
weather and analyzes their effects on individual
sectors. This analysis includes additional scrutiny
of the influence of climate change on investor
behavior, drawing on the results of our 2020 FDI
Confidence Index®
— The second section explores the spectrum
of government and private sector responses to
these challenges as well as ongoing efforts at
international cooperation. Policy and private sector
efforts include moves to establish emissions
requirements, emissions trading systems, subsidies
for renewable energy, and climate-resilient
infrastructure. We also discuss companies’ work
to integrate a circular economy framework into
their business strategies.
— The third section examines the role of green
technologies, which can serve to either help
decarbonize our atmosphere or support adaptation
to irreversible climate shifts. This section features
analysis of the latest trends and developments in
renewables, grid-scale batteries, electric vehicles,
carbon capture and storage, geoengineering, and
a handful of adaptation technologies.
— The fourth section considers the future through the
lens of four scenarios that present competing
visions of the future in terms of our success in
addressing environmental challenges. This analysis
includes use of econometric modeling to explore
the impact of each scenario on global carbon
emissions and economic output through 2030.
The question of whether businesses and governments can learn from our COVID-19 experiences and
apply these lessons to addressing climate change
remains unanswered. But our analysis makes it clear
that the three lessons articulated here need to be
heeded if there is to be an effective response to
climate change. And our scenarios show that taking
action now can make a positive difference, not only
for global emissions, but also for the global economy.
Conversely, failure to act decisively will translate into
significant harm to the international community—with
consequences for global economics and health as
well as other areas.
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The growing economic and
business costs of climate change

The prevalence of rising temperatures is undeniable,
with the past five years having been the hottest
on record (see figure 1). According to the
Intergovernmental Panel on Climate Change (IPCC),
the body of the United Nations tasked with studying
the risk of human-induced climate change, the
“warming of the climate system is unequivocal.” While
these numbers are striking, they are not evenly
distributed across regions. Temperatures warmed to
a greater extent in the Arctic, Europe, the Middle East,
and Asia Pacific than they did in other regions (see
figure 2 on page 7). Oxford Economics research
suggests that by 2050, the world will surpass 2°C
warming unless there are major mitigation efforts.
This temperature increase will have the greatest
impact—both economic and humanitarian—on
warmer countries, many of which are home to large
populations. Oxford Economics finds that 2050 GDP
levels in countries such as Brazil, India, Pakistan,
Nigeria, Singapore, and Thailand could be
between 7 and 12 percent lower than in a scenario
in which temperatures remain flat.

Climate change, defined as a significant variation
in average weather conditions over several
decades, influences a spectrum of issues,
including rising temperatures and extreme
weather events. In this section, we focus on the
toll these developments take on developed and
emerging markets, how they disrupt supply chains
and logistics, and how they impose costs on a
range of sectors in both direct and indirect ways.

Figure 1
Temperatures have risen dramatically in recent years
Global surface temperature
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Note: Numbers represent the difference from the November–October average annual temperature for each year, with anomalies benchmarked against the
20th century average temperature.
Sources: National Oceanic and Atmospheric Agency; Kearney analysis
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Figure 2
Asia and Europe are warming at a higher rate than North America and South America
Warming that regions experienced in 2019 relative to 1951–1980 averages
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Sources: Berkeley Earth “Global Temperature Report for 2019”; Kearney analysis

Rising temperatures have been linked to more
frequent extreme weather events. As Ilissa Ocko,
a climate scientist with the Environmental Defense
Fund, has noted, “clouds that can dump a lot of rain
are the most common in a warmer atmosphere.”
Thus, as the atmosphere warms, larger storm clouds
will follow. Recent studies by the IPCC and Union of
Concerned Scientists back up these findings. For
example, they find that human-caused climate
change led to rainfall that was 15 percent more
intense than previously recorded during Hurricane
Harvey in 2017, and the area flooded by Hurricane
Sandy in 2012 was 27 square miles larger than it
would have been had the event happened in 1880.
As heat waves, droughts, hurricanes, and storms
grow more frequent and intense, the economic costs
to both emerging and advanced economies continue
to increase (see figure 3 on page 8). The most recent
decade (2010–2019) was the most expensive on
record vis-à-vis natural disasters, with damages and
losses reaching just under $3 trillion—more than
a trillion more than 2000–2009 totals. Reinsurance
group Swiss Re estimates that economic losses from
natural catastrophes, such as hurricanes and wildfires, totaled $175 billion in 2020, of which 76 billion—
or roughly 43 percent—was insured. This insurance

rate exceeds the 10-year average of 37 percent, and
it is likely to rise in parallel with the frequency and
severity of natural disasters.
These rising economic costs of climate change and
extreme weather are striking—especially for emerging
markets. The International Monetary Fund (IMF) has
found that a 1°C temperature increase could reduce
GDP by roughly 1 percent (subscription required) for
countries in Africa, South Asia, and Latin America.
In a worst-case scenario in which temperatures rise
by more than 4°C at the end of the century, the impact
on emerging markets could be even more acute.
A 2019 study from Moody’s Analytics found that GDP
growth in Saudi Arabia, for instance, could be reduced
by more than 10 percent by 2048 in this scenario.
Emerging markets are also sensitive to the economic
impact of extreme weather such as land degradation,
which can diminish food production and damage the
ecosystem more broadly. In India, for example, the
economic loss from land degradation equaled 2.5
percent of GDP in 2014–15. Similarly, estimates from
Malawi show that 1.7 percent of the country’s GDP
is lost annually as a result of droughts or floods.
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Figure 3
The world’s largest cities have been coping with extreme weather
Extreme weather events, 2012–2020
London, Berlin,
Paris, Madrid: A
heatwave across
Europe in 2019 led
to deaths, transport
delays, and a rise in
drownings.

Moscow: Calls to a psychological
hotline rose 14% in June 2017, an
unusually cold summer.

Houston: Hurricane
Harvey cost $125
billion in 2017.
Storm
Flood
Heatwave
Wildfire or dust storm

Lima: Losses
from flooding in
2017 equaled 2%
of Peru’s GDP.

Tehran: 2019
floods cost New Delhi: Dust
$2.2 billion. storms caused
Nigeria: 2020
floods impacted
20% of the
country’s rice
production.

Cold spell

Tokyo: Damage
from Typhoon Faxai
in 2019 equaled
roughly $7 billion.

109 deaths in
2018.

Sydney: 2019–2020 bushfires led to
a long-term drop in capital stock
and up to a .25 percentage point
drop in the country’s annual GDP.

Note: Storms include hurricanes and typhoons. List is non-exhaustive.
Sources: Al Jazeera, BBC, Oxford Economics, United Nations Economic Commission for Africa, The Moscow Times, Climate Council of Australia, Insurance Journal,
National Oceanic and Atmospheric Administration, Voice of America; Kearney analysis

Advanced economies are also feeling the economic
pinch. In the United States, extreme weather cost
about $150 billion a year on average from 2016 to
2018. Across the Pacific, the Japanese government
had to pull $4.6 billion of reserves in 2019 to pay for
damage caused by Typhoon Hagibis. In Europe,
wildfires in 2017 cost almost €10 billion ($11.4 billion)
in damages. And recovery from 2020 megafires in
Australia could cost up to $70 billion. Projections
suggest that, if left unchecked, the costs of climate
change to GDP will increase in the years ahead in
emerging and advanced economies alike. Some
estimates predict that in the worst-case climate
scenario, in which emissions continue to rise in this
century and policies to curb them fail to materialize,
the cumulative loss in global GDP per capita could
exceed 7.2 percent on average by 2100, with higher
losses in the United States, Russia, and India (see
figure 4 on page 9). Globally, according to Oxford
Economics, climate change could reduce cumulative
global GDP by 20 percent by the end of this century.

These climate-related costs to national GDPs—
and to many companies’ bottom line—will manifest
themselves in several ways. For instance, damage
to infrastructure and the disruption of global supply
chains due to higher temperatures are becoming
more common. Asphalt—the main building block
of roads—is bending under temperature pressure,
cracking in cold temperatures, and melting when
exposed to high heat. In the United Kingdom, roads
liquified during a 2013 heatwave. And India regularly
contends with melting roads in the summertime.
Such occurrences not only disrupt supply chains,
leaving planes and trucks unable to deliver goods
on time, but also impose repair costs. In the United
States alone, more than a third of roads built within
the past 20 years were made with material that can’t
withstand extreme temperature swings, and annual
associated pavement costs could range from $13
billion to $14 billion, depending on the extent of
climate change.
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Figure 4
Unmitigated climate change could lead to GDP losses in some countries and regions over the next 80 years
Percent loss in GDP per capita given unmitigated climate change
Country

2030

2050

2100

China

0.58

1.62

4.35

European Union

0.50

1.53

4.66

India

1.16

3.62

9.90

Russia

1.03

3.08

8.93

United States

1.20

3.77

10.52

World

0.80

2.51

7.22

Notes: Losses represent a worst-case scenario that aligns with the assumptions of representative concentration pathway (RCP) 8.5 under the UN Intergovernmental
Panel on Climate Change framework.
Sources: Federal Reserve Bank of Dallas; Kearney analysis

Higher temperatures have also been linked to higher
sea levels and flooding, which have a direct impact
on infrastructure as well. The National Oceanic and
Atmospheric Administration estimates that sea levels
are rising at one-eighth of an inch every year, and sea
levels were 2.6 inches higher in 2014 than the average
in 1993. Sea level rise alone stands to render some
population-dense areas uninhabitable, and the
number of people living in increasingly flood-prone
areas is estimated to grow by up to 340 million over
the next three decades. In 2019, flooding globally
resulted in nearly $46 billion in losses (see figure 5
on page 10). And in Miami Beach alone, “nuisance
flooding” reduced real estate value by about $337
million from 2005 to 2017. Flooding also has spillover
effects on infrastructure—the so-called cascading
effect when floods take out utilities and compound
the initial disruption. These events impose significant
costs to governments, businesses, and citizens alike,
and they routinely affect every sector.

As high temperatures and extreme weather weaken
infrastructure, global transportation and supply
chains are suffering the consequences. The Panama
Canal, a major international shipping route through
which an estimated 5 percent of global trade passes,
had to impose draft limits on vessels (subscription
required) in 2019 due to low water levels caused by
droughts. In Germany in 2018, low water levels led
to a temporary shutdown of the Rhine, an essential
waterway for European trade. And in the United
States in 2019, flooding in the Midwest affected
cross-country trade by putting several crucial
railroads out of service, forcing roads to close and
delaying the movement of barges. US trucking rates
also typically rise during hurricane season as a result
of vehicle shortages and road closures. Extreme
weather events can further upend value chains if they
strike warehouses as well as transportation routes. If
key distribution centers flood, workers are unable to
get to the plant, and products may be delayed or
even destroyed. The results of these weather events
include supply chain delays, delivery dislocations,
and higher freight costs.
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Figure 5
The global cost of extreme
weather is high

Flooding

Droughts,
forest fires, and
other forms of
land degradation

Cyclones and
typhoons

Globally, losses from
flooding totaled $45.9
billion in 2019. Since
1980, flooding has
cost $1 trillion.

A combination of
forest fires, droughts,
and other forms of
land degradation
costs $15 trillion
annually.

Japanese insurers
could spend $14
billion in payouts due
to 2019 typhoons and
heavy rain—up from
$7.4 billion in 2004.

By 2050, land
degradation alone
could cost $23 trillion
globally.

The direct costs
of hurricanes in
the United States
increased by 11 times
from 1980–2019.

In 2005, researchers
estimated that coastal
flooding triggered
losses of $6 billion
per year.

Sources: Aon, Berkeley News, California
Department of Forestry and Fire
Protection, Climate Central, Environmental
Defense Fund, Los Angeles Times, National
Oceanic and Atmospheric Administration,
Nature Climate Change, Nikkei Asia, World
Economic Forum, World Resources
Institute, UNIPS, United Nations
Convention to Combat Desertification;
Kearney analysis

More recent estimates
predict that, even
with adaptive
measures, losses from
coastal flooding alone
could climb to $63
billion by 2050.

The effects of climate change on other industries and
sectors are widespread and varied. Utilities are often
disproportionately affected by hot temperatures. One
World Bank study found that electricity demand in
Mexico increases by 3.2 percent for every additional
day the temperature exceeds 32°C as a result of
greater use of air conditioning. In Australia in 2019,
temperatures reaching 50°C strained the country’s
electricity grid, resulting in hours-long power outages
as demand for air conditioning soared. Qatar—one
of the warmest countries on the planet—will require
more than double the cooling infrastructure it
currently has within the next 10 years. Doha has even
resorted to cooling outdoor spaces to make them
more bearable for inhabitants.

Estimated spending
on California’s fire
suppression
emergency fund was
$401 million in
2018–19, up from $25
million from
1979–1989.

Tropical cyclones
could cost $9.7
trillion globally over
the rest of the century.

In other regions, extreme weather events are also
putting pressure on utilities. California’s utility
company, PG&E, filed for bankruptcy as financial
losses from wildfires (subscription required) that were
potentially sparked by the company’s own equipment
racked up (subscription required). Though the
company later came out of bankruptcy, the crisis
shows the growing challenges that utilities face.
Wildfires are becoming more frequent and destructive thanks in large part to climate change-induced
droughts, with scientists noting that US wildfires
burned double the amount of land area in the years
between 2000 and 2018 than in the years between
1985 and 1999. And in Japan, utilities are coping with
a different climate event: typhoons. Some companies
are mulling the prospect of having to invest upward
of ¥500 million (roughly $5 million) per kilometer in
buried power lines to improve the resiliency of the
country’s electricity supply after Typhoon Faxai
destroyed an estimated 2,000 utility poles in
September 2019.
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Agricultural production is also contending with both
hotter temperatures and extreme weather. In West
Africa, for instance, crop yields of some goods were
20 percent lower from 2000–2009 than when
compared with a scenario without human-influenced
climate change. Warmer climates are conducive to
the rise of pests and weeds that harm agricultural
crops. The National Climate Assessment, a US report
that sums up climate change’s impact on the country,
found that weed-related mitigation efforts cost US
farmers $11 billion in 2014. And since much of the
water used in agriculture comes from freshwater
lakes—which are more vulnerable to toxic algal blooms
in a warming climate—the agriculture sector is
intrinsically exposed to growing water shortages and
higher prices. Moreover, extreme weather events
can disrupt planting, growing, and harvesting crops.
Vietnam’s agricultural sector, for example, took a hit
in 2016 when a drought followed by an immediate
cold spell hampered economic activity. The country
faces even greater challenges as sea levels rise and
droughts continue to threaten the Mekong River Delta,
which produces more than half of Vietnam’s staple
food items. And in Southern Africa, the IMF notes that
climate shocks continued thwarting agricultural
production in 2018 and 2019. With farming making
up roughly 60 percent of total employment in Africa,
the impact will also exacerbate labor challenges.
Beyond transportation, utilities, and agriculture,
tourism will also be harmed by climate change.
Researchers estimate that the Caribbean islands, for
example, lost almost $741 million in predicted visitor
spending in 2017 because of hurricanes. Over the
estimated four-year recovery period, however, total
losses could rise to almost $3 billion as tourists shun
areas under reconstruction. High temperatures can
also lead to tourism losses. In Spain, excessive heat
in the Canary Islands in 2018 led to a decline of 1.2
million visitors. More recently, the pandemic resulted
in additional losses for the tourism industry. In Italy,
2020 losses from foreign tourists were estimated at
€24.6 billion ($29.7 billion), while spending by
domestic travelers dropped by €43.6 billion ($52.8
billion). Even as economies recover and reopen,
climate change could further threaten an already
fragile tourism industry as it rebuilds post-pandemic.

Insurance groups are also facing higher costs as a
result of extreme weather. Such events raise costs for
insurance companies as more people and firms file
bigger claims. MunichRE, a reinsurance company,
noted that hurricanes and extreme weather wiped out
85 percent (subscription required) of its 2017 profits
because of the high volume of climate events that
year. The company estimates that natural disaster
losses totaled $150 billion globally in 2019, and only
$52 billion of these losses was insured. In 2020, the
group tallied 980 natural catastrophes that caused
$210 billion in total losses, of which $82 billion was
insured. As a point of comparison, there were only
249 such events in 1980. Additionally, legislators in
the US state of Florida have considered policy action
that would compel insurance companies to respond
more rapidly to such claims. These moves—if they
come to fruition—could mean steeper legal fees on
top of rising costs.
As the business impact of climate change grows more
apparent, global investors are taking notice and
acting accordingly (see sidebar: Investor perspectives
on climate change on page 12). For instance, average
investor support for environmental resolutions at
meetings equaled an estimated 23 percent (subscription required) during the beginning of 2020, up from
16 percent in 2019. Furthermore, exchange traded
fund (ETF) indices are emerging to measure a company’s climate profile in countries such as China for
the first time. And Millennial investors are becoming
particularly attuned to climate change issues,
recognizing both the social impact—and profit—that
can be gleaned from investing in climate-related
funds, such as First Trust NASDAQ Clean Edge Green
Energy Index Fund and iShares Global Clean Energy
ETF. These developments suggest a greater appreciation of the effects and implications of climate change
for business investment. Yet to mitigate the worst
impacts of climate change and adapt to the changes
that are already under way, swift action in both the
public and private sector is needed. Some countries
and organizations are already engaged in this effort,
and more action is no doubt coming as climate events
persist and become even more severe.
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Investor perspectives
on climate change
Investors are recognizing that climate change creates
risks for companies. Kearney found in its 2020 FDI
Confidence Index (FDICI) that 77 percent of investors
say climate considerations are part of their investment
decision calculus, and around 60 percent of investors
anticipated financial losses from climate change in
the next three years.
Based on these results, we anticipate that investors
will stay engaged in the climate debate. “Awareness
of climate risk in [an investor’s] portfolio and their
investments is something everybody is asking for—
from central banks to regulators to other investors
and asset managers,” said Sarah Ladislaw, director
and senior fellow of the energy security and climate
change program at the Center for Strategic and
International Studies. “So there’s going to be a lot
of focus on climate change continuing within the
investor sector.”

Unsurprisingly, investors are most concerned about
climate events that directly impact their sectors. For
instance, 76 percent of investors in the construction
industry express concern about extreme temperatures, likely because they could prove particularly
disruptive to their operations. And while only
22 percent of construction investors rank flooding
as a high concern, the vast majority of transportation
investors—69 percent—say it is a risk, likely because
flooding can directly disrupt travel. While it is not
surprising that companies are most focused on the
effects they may experience directly, broader climate
events could also affect their operations.
The results of the 2020 FDICI thematic section on
climate suggest that investors are attuned to the
challenges presented by climate change, and most
are already taking action. Around 60 percent say they
have fully developed sustainability plans. We anticipate
this number will continue to rise as awareness of the
full costs of climate change continues to grow and
more companies recognize the need to prepare.

The investors we surveyed are most concerned about
climate events common in their respective regions.
For example, 48 percent of Americas-based investors
and 47 percent of Asia Pacific investors list wildfires
as a top risk, compared with 33 percent of European
investors. This difference is likely because the effects
of wildfires in the Americas and Asia Pacific have
been especially striking in recent years. In Australia’s
fires in late 2019 and early 2020, 11 million hectares
were burned, while the US state of California spent
more than $2 billion per year on firefighting alone. By
point of comparison, forest fires in Europe destroyed
178,000 hectares of land in 2018.
Our findings show that although executives recognize
that climate change is an important issue, most are
concerned with its direct impact on their operations.
While this tendency is understandable, climate events
in other regions often have spillover effects. A drought
in Africa, for example, could mean higher global food
prices, while typhoons in Asia could lead to higher
rates of climate-related migration. These events
would indirectly impact investors across geographies
by contributing to a volatile operating environment,
changing cost structures, or souring the global
economic outlook.
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Public and private sector
responses to climate change
There are scores of responses to global
environmental degradation already under way,
from efforts by intergovernmental institutions
to national policies to private sector initiatives.
These efforts generally fall under one of two
categories: those designed to mitigate climate
change—including decarbonization—and those
that aim to help humanity adapt to the environmental changes that have already taken place.
We explore these efforts along with circular
economy policies in the following section.
As climate events continue to take their toll on
countries and industries, the public and private
sectors are developing and implementing a range of
responses. Since the start of the COVID pandemic,
several governments have integrated climate and
economic goals into their COVID economic recovery
packages (see figure 6 on page 14). Europe is leading
the way, with the European Commission including
measures from its Green Deal in its COVID economic
stimulus program. These measures include plans to
decarbonize the economy, invest in green technology
and innovation, and support industries as they make
the transition to more sustainable practices.
Private companies are taking notice of these
changes. A striking 79 percent of investors expect
climate-related regulation to affect their investment
decisions in the next three years. This finding suggests
that understanding potential policy changes is of
the utmost importance to companies as they adjust
to new pandemic-induced realities. And others are
taking direct action. “There is a cost to climate
change,” Nancy McLernon of the Global Business
Alliance has said. “So regardless of what governments do, businesses that can afford to are taking
steps to deal with it because it’s hitting their
bottom line.”

At the global level, efforts to address climate change
have been led by intergovernmental and multinational
institutions and initiatives. By setting up the United
Nations’ green climate fund, governments in developed markets have sought to mobilize $100 billion
annually to support adaptation and mitigation efforts
in emerging markets. But commitments have fallen
short, with only $8.31 billion pledged by mid-2020.
And with a growing number of developed countries
engulfed by COVID-19, it is unlikely that sufficient
funds will be raised and allocated. International
development banks have also stepped in to address
the challenge. Total climate funding from six multilateral development banks (both climate finance and
co-finance) was more than $111 billion in 2018, and
since then, nine groups have pledged to increase
their global climate investments to $175 billion within
the next five years. Furthermore, the World Bank is
planning to invest $200 billion from 2021–2025 to
help countries adapt to climate change. Its initiative
seeks to provide early warning systems and
high-quality weather forecasts, which will help many
emerging and frontier markets prepare for extreme
weather, invest in climate-resilient “smart agriculture,”
and protect 120 million hectares of their forests. The
World Bank is also funding solar projects in many
emerging markets. For instance, the group approved
a $3 billion loan to Egypt to set up a solar park, and its
partnership with India’s State Bank allowed for
discount financing of solar development equal to
$648 million. Such initiatives will support the nearto medium-term economic outlook, especially in
markets that experience frequent weather-related
dislocations and disasters.

A striking
79 percent of
investors expect
climate-related
regulation to affect
their investment
decisions in the
next three years.
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Figure 6
Several countries have introduced green stimulus packages

Country

COVID package

Green element

Canada

Totaling more than C$107 billion ($75 billion)
and provides $27 billion of direct support to
businesses and employees

Bailouts for businesses based on a growing
commitment to financial transparency and
climate

European Union

Totaling more than €750 billion ($857
billion), with money going toward member
states hardest hit by the virus

Allocates 30% of spending to climate
goals, includes a fund to help economies
forgo fossil fuels, and creates taxes on
non-recycled plastic waste

France

Aid for small businesses and severely
affected industries totaling more than €110
billion ($120.6 billion)

Funding for airlines, manufacturing, and
automotive contingent on meeting
environmental metrics and requirements

Germany

Measures supporting individuals,
businesses, and sectors; cumulative
packages totaling more than €$1.3 trillion
($1.47 trillion), according to some estimates

“Package for the Future” to provide
funding totaling $45 billion to support
energy transition in sectors such as
transportation

Italy

Cumulative funding of €80 billion ($89.1
billion) in business and individual support

“Ecobonus” to provide a subsidy of 110%
for homeowners to install solar panels

South Korea

Multiple stimulus packages totaling more
than $220 billion to support economic
recovery post-COVID, equaling more than
10% of GDP; measures aiming to protect
jobs and boost consumption

Includes $48 billion in green funding
under the New Deal, which strives to
promote energy efficiency, hydrogen and
electric vehicles, and renewables; green
funding equaling 16% of the stimulus
program

Spain

Package of more than €200 billion
($236 billion) to support businesses
and individuals

Subsequent packages including
incentives for sectors such as
transportation to go green

United Kingdom

Multiple stimulus packages totaling more
than £166 billion ($208 billion), or 7.4% of
GDP, for businesses and new job promotion

Offers £2 billion ($2.65 billion) for families
to make homes more energy efficient and
£1 billion ($1.32 billion) for public sector
buildings to do the same

Note: List of countries and green elements are non-exhaustive.
Sources: BBC, Bloomberg, CNBC, CNN, El País, France24, Government of Canada, Institute for International Sustainable Development, The New York Times, Politico,
PV Magazine, Reuters, Vivid Economics, The Wall Street Journal; Kearney analysis
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National governments are also working to address
climate change, with many embracing carbon pricing
initiatives as one mechanism to lower emissions
(see figure 7). Examples of such programs include
emissions trading systems (ETSs) and carbon taxes.
An ETS—also known as “cap and trade”—regulates
emissions by limiting the amount of total emissions
a company can produce and delivering permits for
each unit of emissions, which firms can then trade
with one another. A carbon tax allows public bodies
to charge entities for units of carbon they emit.
According to 2020 data, 46 national jurisdictions
were considering or already had some sort of carbon
pricing plan, including roughly 95 percent of OECD
countries. These programs covered just over 22
percent of global greenhouse emissions in 2020, up
from 20 percent in 2019. And the money raised from
such efforts can be put to good use. Global carbon
pricing revenues totaled about $44 billion in 2018,
and many national governments are using those
funds to reinvest in the green economy.

Several notable examples of countries implementing
carbon pricing have emerged. Canada launched a
federal carbon tax in 2019, which is expected to
achieve revenues of around $6 billion a year within
three years. Its economic impact will be significant—90 percent of the carbon tax revenues will be
returned to individual taxpayers, with rebates anticipated to be greater than the increased energy costs
for most Canadian households. China also plans to
gradually roll out a nationwide (subscription required)
carbon cap-and-trade program from 2021–2025,
slated to be the biggest ETS in the world. Last year,
China also committed to becoming carbon neutral by
2060. Though no federal legislation exists in the
United States, some states have advanced their own
carbon pricing initiatives. For instance, the Regional
Greenhouse Gas Initiative is a mandatory cap-andtrade system covering carbon emissions from large
power plants in the Northeast and Mid-Atlantic that
added $1.4 billion in net economic value to participating states from 2015–2017 and has produced $220
million in energy savings since 2009.

Figure 7
Countries representing almost a quarter of the world’s GDP have implemented or scheduled
carbon pricing initiatives
Carbon taxes
Percent of global GDP based on purchasing
power parity

Emissions trading systems
Percent of global GDP based on purchasing
power parity

19%

24%
1%

64%

12%

80%

Implemented or scheduled

Under consideration

Not under consideration

Sources: World Bank; Kearney analysis
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The revenues from such carbon pricing efforts are
often applied to advancing climate goals, boosting
their impact. Chile, for example, used revenues from
its carbon tax to reduce air pollution associated with
fossil fuels. Norway doubled its carbon tax on the oil
industry in 2013 to set up a $1.3 billion fund for climate
change mitigation and forest preservation programs in
emerging and frontier markets, and Colombia plans to
use $172 million in revenues from its carbon tax to
support environmental and rural development
projects. In short, carbon pricing could encourage
companies and individuals alike to reduce pollution
and open up new opportunities in the green economy.
In addition to carbon pricing programs, investment
in renewable energy is another common countrylevel policy. One such method extends government
subsidies to private sector companies developing
these technologies. Yet the scale of total investments
remains small. Subsidies totaled less than $200
billion in 2018—less than half of subsidies supporting
fossil fuel consumption. Some governments also
invest directly in renewables through research and
development programs, and they have been
spending about $5 billion a year in renewables R&D
in recent years. As a result of these efforts and the
improving economics of renewable energy, global
investment in the sector increased to $282 billion in
2019 from $147 billion 10 years prior. Although such
investments impose upfront costs, they can ultimately
have net positive economic benefits. The Northern
Indiana Public Service Company, for example,
announced it could save customers between $1.2
billion and $2 billion by retiring its remaining coal
generators and replacing them with a combination
of renewable and gas generation over the next
10 years. The pandemic is only making the business
case for switching from coal that much more compelling: forecasts show that declining US power demand
triggered by the pandemic will lead to coal’s slow
phaseout as the prices of alternatives such as natural
gas are expected to remain low.

While carbon pricing and renewables programs focus
on climate change mitigation, adaptation to climate
change—including investment in climate-resilient
infrastructure—is also an important element in the
global response. Estimates show that roughly 6
percent of total global climate investments—or $34
billion out of $546 billion—has gone to such adaptation efforts in recent years. This number is low given
that climate-resilient infrastructure brings enormous
economic benefits. According to the World Resources
Institute, making infrastructure resilient to climate
change yields a four-to-one return on average. Such
infrastructure mitigates risks and makes projects that
would otherwise be vulnerable to climate change
events economically viable. Construction projects in
areas prone to flooding, for example, become much
more feasible with climate-resilient infrastructure.
Governments are taking action accordingly. New
York City, for instance, has guidelines for designing
climate-resilient infrastructure and a $20 billion plan
to improve existing infrastructure while updating flood
maps. Similarly, Sri Lanka is building floodgates and
pump stations to prevent flooding, and the city of
Venice is investing $6 billion in floodgates as well.
Finally, the island nation of Indonesia is pouring
significant resources into relocating the country’s
capital to the island of Borneo at a cost of nearly $33
billion, with construction expected to begin this year.
Its current capital—the megacity Jakarta—is one of
the fastest-sinking cities in the world.
Efforts to mitigate and adapt to climate change are
not limited to governments and multinational institutions. Private companies are increasingly stepping in
as they grow aware of the economic costs of climate
change. The new Coalition for Climate Resilient
Investment, for instance, is a private sector-led
initiative to integrate climate risks into decision-making on infrastructure investment. The group represents 34 companies and organizations with more
than $5 trillion in assets. By the time of the COP26
conference in November 2021, the Coalition aims to
create a framework for pricing risk and a methodology to boost investments in national resilience as well
as instruments to stop capital from leaving areas
particularly sensitive to climate change.
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More broadly, business associations are also working
to advance climate goals. The Task Force on ClimateRelated Disclosures (TCFD) is working to increase
transparency on the economic costs of climate
change. As a task force of the Financial Stability
Board, the international group was developed by G20
finance ministers and central bank governors and is
supported by more than 1,000 private organizations
across a variety of industries, including banking,
utilities, and communication services. The organization releases annual reports outlining the kinds of
climate-related information companies should include
in their financial reports. The 2020 status report, the
group’s most recent, showed that more companies
voluntarily disclosed information about their climate
impact than in 2017. While only one in 15 companies
provided information on how resilient their plans and
strategies were, this number is likely to increase as
sustainability becomes a more pressing corporate
priority. In Europe, similar associations have been
developed. The Institutional Investors Group on
Climate Change, for example, is a coalition of businesses that support climate policy, analyze institutional risk, and ensure that investment and business
activities are aligned with the 2015 Paris Agreement.
The Group, which has more than 275 members with
assets totaling more than $35 trillion, also uses TCFD
recommendations to help investors manage risks and
guide groups on how to address climate at the board
level. Such efforts show that companies are essential
actors in climate efforts, and many are already taking
proactive steps to respond to the challenge.

Building a circular economy
Another focus of public and private sector action
is the circular economy—an approach that extends
the lifecycle of goods for as long as possible while
reducing waste. The framework marks a change from
today’s linear models, in which goods are produced
from raw materials, used for a set period of time, and
then thrown away (see figure 8 on page 18). Estimates
show that less than 9 percent of materials consumed
are recycled. As we extract more resources to create
disposable products, greenhouse gas emissions
increase. In fact, emissions from industrial processes,
manufacturing, and construction are growing faster
than those from other sectors. Linear models also
encourage an unhealthy buildup of waste that can
lead to higher levels of pollution, contribute to
emissions levels, and inundate landfills, all of which
can harm the well-being of the population. In
addition, such models generate volatility in resource
prices as supply fluctuates, challenging business.
A thoughtful and effective circular strategy mitigates
these challenges by reducing greenhouse emissions
from extraction and manufacturing, significantly
reducing waste, and addressing resource scarcity.
Through these outcomes, going circular alleviates
pressures on human health, the environment, and the
global economy. And the return also promises to be
sizeable. Implementing circular economy approaches
in the European Union, for example, could increase
GDP by $520 to $630 billion annually by 2030.
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Figure 8
A circular economy extends the life cycle of goods while reducing waste
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Source: Kearney analysis

Greater understanding of the costs and benefits of
non-linear models is catalyzing global support for
making economies more circular. The methods used
to achieve a more circular economy vary. Increased
recycling naturally falls within a circular framework,
but it is by no means a one-size-fits-all solution or
even the most desirable. In fact, reducing demand for
virgin material is most crucial because it means less
resources extracted and often less waste produced.
Consequently, some companies have started to sell
services rather than products. Philips, for instance, is
now selling light as a service rather than focusing on
selling lightbulbs as a product, meaning that consumers only pay for the light they use, and the company
can still control its products and gain access to
important recycled materials. This approach creates
an incentive to produce products that last longer and
ultimately generates less waste. Other models focus
on sharing through programs that allow customers to
rent equipment or products. Companies employing
such models include Cort, a furniture rental group,
and BabyQuip, which rents out gear for infants.

In fashion, direct-to-consumer second-hand retailers
such as Poshmark, the RealReal, and thredUP have
been growing in appeal and size, while businesses
such as Rent the Runway are popularizing the clothing
rental model. More companies and industries are
surely to follow.
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Further innovations in the circular economy space
are developing as more and more companies explore
the field. An ING survey found that 62 percent of
US companies are working on integrating a circular
economy framework into their strategy, and 16
percent of US firms already have one. Startups, such
as FLI Right and RePurpose, are working to help realize
and grow the circular economy more broadly. These
companies are doing everything from making recycling more accessible, to recovering food waste to
turn into in-demand food products, to measuring and
reducing plastic usage. Even more companies and
startups are using technology to improve value chain
transparency and reduce waste. For instance, Anova
teamed up with SAP to offer an app that allows users
to scan canned tuna and see where it originated, thus
helping improve value chain transparency. On the
waste side, UK startup Winnow uses smart meters to
analyze trash and suggest ways to reduce it. Other
companies have broader strategies or existing reusing
programs. IKEA, for example, aims to become a
circular business within the next ten years by making
more products from reusable materials, refurbishing
old furniture, and renting rather than selling pieces to
consumers. Caterpillar has Cat Reman programs, in
which the group rebuilds products through regular
updates and inspections, and reuses materials to
improve efficiency. H&M has made commitments
to become fully circular through sourcing recycled
materials and using sustainable packing, while Dell is
working to reduce e-waste. As the circular economy
grows, there will no doubt be more opportunities in
the technology and innovation space to improve
efficiencies and scale up circular strategies.

One business benefit to the circular approach is cost
savings, which can be significant. One Subaru factory
in Indiana, for example, has a zero landfill policy that
saves them between $1 and $2 million annually. And
companies have also found opportunities for innovation in circular economy practices. A Heineken factory
in Mexico, for example, sells spent grains (leftover
malt and residue) as cattle feed, and some German
brewers are trying to find ways to make spent grains
viable sources for food supplements.
To realize the benefits that circular methods bring,
public sector support will be vital. Some national and
local governments are already taking steps to make
their economies circular. The European Union has a
Circular Economy Action Plan that will allocate
funding for sustainable products and their proliferation in the bloc, reduce waste, and promote similar
programs abroad. ASEAN’s declaration on reducing
marine debris includes a commitment to promote a
circular economy to decrease plastic waste. Chile has
a road map for a circular economy, which includes
reducing the amount of household waste sent to
landfills from more than 90 percent today to 10
percent in just 20 years. Efforts to promote similar
structures are also underway in US cities and states,
including New York City, Chicago, and California. Key
organizations in circular economy efforts include the
Ellen MacArthur Foundation and the United Nations.
Both are now working with governments to develop
and implement policy in support of this framework.

To realize the
benefits that
circular methods
bring, public
sector support
will be vital.
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Much work still needs to be done, however. ING notes
that as economies grow and people become wealthier, the population becomes less likely to reuse
materials. This trend is making the world less circular,
and without policy and appropriate action, circular
systems will fail to take off. Moreover, to truly make
economies circular, more collaboration between the
public and private sector, across industries, and even
within the value chain will be needed. For real
progress to be made, policy needs to incentivize
circular methods, and the public and private sectors
should work to develop metrics for tracking circularity and establishing best practices. As of now, these
much-needed metrics are lacking. Despite these
current gaps, businesses are still embracing circularity as they choose pricier but more durable inputs
to expand project lifespans, encourage customers
to return used products, and change production
methods to include recycled materials. With more
supportive policy, more businesses could join in and
grow the circular economy.

Despite potential challenges, the trend toward
embracing circular is poised to accelerate as more
businesses incorporate these frameworks into their
plans. In some countries, including a number in
Europe such as Germany, France, and Spain, this
acceleration is aided and encouraged by supportive
policy that incentivizes recycling and waste reduction. Taxes on non-recycled plastic waste at the EU
level and similar proposals in countries such as Spain,
for instance, are evidence of some ways in which this
trend is materializing. More countries could also
follow Chile’s lead and launch road maps for developing circular frameworks. Given the proven benefits of
circular practices for the environment and business,
these efforts are only likely to expand.
With more countries likely to introduce environmental
policies as they recover from the COVID dislocation,
forward-looking companies will consider what they
can do today to prepare. Some are already taking
action by increasing transparency in climate-related
risk, integrating a circular economy framework into
their long-term plans, or improving available infrastructure. More opportunities will arise in areas such
as green technology and the circular economy
post-pandemic. Climate policy and private sector
actions are undoubtedly crucial in overcoming the
climate challenge, but as we discuss in the next
section, green technology will be essential in realizing
the climate goals that both public and private sector
actors set out to accomplish.

With more countries
likely to introduce
environmental policies
as they recover from
the COVID dislocation,
forward-looking
companies will
consider what they can
do today to prepare.
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Technological responses to the
challenges of climate change
From renewables to advances in batteries and
electric vehicles, technology is playing a central
role in both decarbonization and adaptation to
current and anticipated climate challenges.

Throughout history, humanity has relied on technology to solve its greatest challenges. The climate crisis
is unlikely to be any different. Investments in cleanenergy technology surpassed $500 billion in 2020,
an all-time record, and they are likely to continue
growing in the years ahead. While there are many
technologies out there, we focus here on on decarbonization methods such as renewables, two forms of
geoengineering, and adaptation mechanisms, which
address everything from reducing emissions to
improving natural disaster response. Advancements
in decarbonization and related approaches and in
other technologies could help avert some of the
worst-case climate scenarios, various geoengineering
practices could lower global temperatures and aid
decarbonization efforts, and adaptation methods
could help humans cope with new climate realities.
It is important to note, though, that green technology
is unlikely to solve the climate crisis as the market for
it will take time to mature. The following section will
explore the latest advances in select technologies as
well as their implications for the environment and for
business (see figure 9).

Figure 9
Green technologies are at various stages of development
Established and emerging green technologies

Carbon capture
and storage

Solar energy

Wind energy

Batteries

Electric vehicles

Geoengineering

Description

The process uses
the sun’s rays to
meet energy needs.
For example, solar
power converts
sunlight into
electricity, often
through panels.

The process
converts wind into
energy. Wind power
transforms wind into
electricity. Turbines
can be built onshore
or offshore.

Batteries enable
the uptake of
renewables by
allowing power to
be stored during
peak times for
later use.

Electric vehicles
(EVs) are cars and
trucks powered
with electricity
rather than
gasoline or diesel.

Carbon capture and
storage (CCS)
systems capture
carbon dioxide
emissions at the
source and either
dispose of them or
repurpose them for
other uses.

Geoengineering is
the large-scale
manipulation of the
environment by
reflecting sunlight
back into space and
supporting carbon
removal processes.

Outlook

The levelized cost
of electricity (LCOE)
for large solar plants
dropped 4 percent
in six months in
2019–2020,
reaching $50 per
MWh. As prices
continue falling,
adoption will likely
surge.

Onshore wind is one
of the world’s
cheapest energy
sources, with LCOE
averaging $44 per
MWh. Offshore wind
prices are almost
double that but
poised to taper
down.

As prices continue
falling and renewables proliferate,
demand will likely
remain high in the
years to come.

More automakers
are adding EVs to
their fleets, and
regions such as the
EU are mandating
that a greater share
of vehicles be
electric, too.

CCS is not as
established as
renewables and EVs,
so it remains costly.
Projects are under
way, but more
progress is needed
to meet the COP21
climate goals.

The field is
unproven, but China
has invested $3
million in research,
and the United
States has set aside
$4 million. One US
university research
program raised $16
million from private
sources.

Note: List is not exhaustive
Sources: Bloomberg NEF, PV Magazine, Technology Review; Kearney analysis
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Decarbonization methods and geoengineering
Renewables are perhaps the most well-known of the
decarbonization technologies and have been growing
at a rapid pace in recent years. The share of renewable energy in global power generation grew to 27
percent in 2018, up from 19 percent in 2008. In 2020,
the use of renewables in electricity generation grew
by 7 percent while overall energy demand dropped
by 5 percent globally, highlighting the resilience
of the sector.
Solar and wind energy
Solar and wind are perhaps the two best-known forms
of renewable energy, and indeed their adoption rates
over the past few years have been considerable. For
example, solar and wind made up the vast majority—
90 percent—of 2019 net new renewable additions,
likely fueled in part by their falling costs (see figure 10
on page 23). In April 2020, the LCOE for large solar
plants dropped 4 percent from October 2019, and
that of onshore wind was down 9 percent.1 In fact,
onshore wind and solar power are the least expensive
power sources in much of the globe, including in large
economies such as the United States, India, China,
some EU member states, and Brazil. Offshore wind
prices are higher, but they too are falling, causing
the technology to become more popular, especially
among corporate buyers who view powering their
operations with cheap renewable energy as a sound
business decision. In fact, as Kearney’s Energy
Transition Institute points out, research and development in solar photovoltaics and wind power primarily
focuses on reducing costs and expanding capacity.
Continued technological advances in solar energy are
increasing both its efficacy and its cost-effectiveness.
Floatovoltaics are one such example. These solar
farms can float on bodies of water and generate large
amounts of electricity—up to 22 percent more than
land-based solar panels owing to the cooling effect
of water. Other technological advances are smaller in
scale. For example, researchers are developing solar
fabrics for use in clothing (wearables) that can power
electronic devices while consumers are on the move.
This innovation could reduce power demand as consumers no longer need to commit time to charging
products. With the global solar energy market
expected to grow at a CAGR of 20.5 percent and
reach $223.3 billion by 2026, solar panel businesses
will likely proliferate over the next few years.

1

Innovations in wind power are also accelerating.
Floating wind power, for example, is coming online in
new locations. As Kearney experts note, floating wind
power is particularly promising since it unlocks new
opportunities in deep water areas that are typically
out of the way of other marine activities such as
fishing and recreation. One example, the WindFloat
Atlantic project, is under construction off Portugal
and will contribute to producing power for 60,000
homes. The project has been constructed without
heavy-lift construction vessels, resulting in cost
savings and an LCOE almost on par with that of
offshore wind. While promising, upfront costs for
floating solutions generally remain high, and the
design of these solutions has yet to mature. More
generally, although both onshore and offshore wind
have been growing, the International Energy Agency
(IEA) notes that there is still potential for expansion in
both markets, and floating turbines could help fuel
this expansion. The overall wind power market—both
onshore and offshore—is expected to grow at a CAGR
of 7.9 percent between 2020 and 2025, with offshore
wind predicted to drive much of this growth.
Given significant growth in the solar and wind
markets, major producers are emerging. Ørsted
is a particularly notable example. Once known as
Danish Oil and Natural Gas, the company was
originally focused on fossil fuel production. After
relinquishing its fossil fuel assets to focus exclusively
on renewables, the group built capacity in wind and
solar power. Today, it is the world’s largest offshore
wind developer and is estimated to run 25 percent of
operational wind farms at sea worldwide. Bloomberg
notes that four renewables “supermajors”—Enel,
Iberdrola, NextEra Energy, and Ørsted—look set to
gain more ground in the energy industry. Their market
capitalization is expected to rise even more in the
coming years, in contrast to the challenges for oil and
gas companies in 2020 as a result of the COVID-19
disruption. Similarly, in Europe, shares (subscription
required) of renewables companies such as Spain’s
Solaria Energía y Medio Ambiente and Ørsted rose
last year, while those in the continent’s oil majors
sharply declined.

LCOE is the abbreviation for levelized cost of energy/electricity, which is a measure of the average net present cost of electricity generation for
a generating plant over its lifetime.

Council perspective 2021 22

Figure 10
Renewable energy power capacity is increasing, and costs are falling
Power capacity of wind and solar will grow rapidly through 2030
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Sources: International Renewable Energy Agency; Kearney analysis

Batteries
Advancements in renewables are spurring a battery
revolution, as large batteries are used to store and
regulate frequencies from the energy collected from
wind or solar power. The rise in grid-scale battery
storage, for example, is cutting grid costs by up to
$27.5 million in some areas and meeting consumer
demands for clean energy and environmental
sustainability. Such improvements in battery storage
are also contributing to the digitalization and decentralization of the power sector. This shift includes
innovations such as virtual power plants (VPPs)—
cloud-based distributed power plants such as wind
farms and solar parks that power electrical grids
without fuel. The VPP market is expected to equal
$4.5 billion within four years, with some countries
and companies already seeing high profitability.
Norwegian firm Statkraft, for example, has been
running a virtual power plant in Germany since 2011
and has the ability to potentially power 5 million
homes by linking more than 1,500 Europe-based
renewables plants through a digital platform. These
plants could make a strong contribution to climate
change reduction in the near and longer term by
improving intermittency issues with wind and solar
power, thus fueling their proliferation.

Electric vehicles
Like batteries, electric vehicles (EVs) are a decarbonization technology that is rapidly growing in popularity. From 2017 to 2018, the global stock of electric
passenger cars grew at 63 percent to surpass five
million. And passenger EV sales are expected to
reach 8.5 million in five years, up from 2.1 million in
2019. This growth would put the proportion of EVs in
new car sales at 10 percent by 2025, up from around
3 percent today. Seeking to capitalize on their
efficacy and popularity, countries are creating clear
targets for EV adoption. In fact, 13 nations are now
members of the Electric Vehicles Initiative, a policy
forum aiming to speed up global EV adoption. India,
a key member of this group, is aiming to mandate that
all two-wheeler cars be electric by 2026. Achieving
this goal would be a major feat given that twowheelers made up 190 million of the 250 million
vehicles registered in India as of 2017.
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Despite the potential and growth of EVs, the electricity they use is still sourced from fossil fuels in many
parts of the world, and energy is also used to manufacture the vehicles’ batteries. Therefore, scientists
disagree about EVs’ effectiveness in combatting
climate change. However, many argue that EVs are
better for the environment than internal combustion
engines. Plus, electricity generation is becoming
greener and cheaper, and transportation represents
a significant component of oil demand. As new innovations such as solar-powered EV charging stations
emerge, their popularity and uptake will likely grow
even more. The global electric vehicle charging
infrastructure market is expected to reach nearly
$112 billion by 2027, growing at a CAGR of 32 percent
from 2020 to 2027. In 2019, automakers and their
suppliers collectively allotted $225 billion for EV
investments over five years, with Volkswagen alone
introducing a €44 billion ($53.3 billion) “electric
offensive” pledge to halt development of all new
fossil fuel vehicles by 2026 and work to have EVs
account for 40 percent of sales by 2030. By accelerating such initiatives, automobile manufacturers posit
that consumers will continue to adjust their preferences in favor of more sustainable products—a trend
Kearney believes is likely.
Carbon capture and storage
Carbon capture and storage (CCS) represents
another emerging—though comparatively less well
established—decarbonization technology. CCS
catches emissions at their source and stores the
retrieved carbon underground. It can capture more
than 90 percent of the carbon dioxide emissions
produced from the use of fossil fuels in electricity
generation and industrial processes, preventing that
carbon dioxide from entering the atmosphere.
Further, when CCS is used with renewable biomass—
energy derived from organic matter such as wood,
crop waste, or garbage—it can function in a “carbon
negative” mode that actually takes carbon dioxide out
of the atmosphere. Drax power station in North
Yorkshire, United Kingdom, for example, is practicing
this technique. There are a range of applications for
the carbon that is captured, including creating
materials such as cement, fuel, and carbon fibers.
The CCS business potential is strong: the market is
projected to grow roughly 19 percent to $6.13 billion
by the end of 2027 from only $1.75 billion in 2019.

Policy support for CCS technology is slowly gaining
ground. For example, the US FUTURE Act extends
a tax credit for CCS projects, and the EU has an
innovation fund that supports carbon capture
projects in the region. Despite its benefits, CCS
deployment is slow, and more progress is needed
to ensure effectiveness. Furthermore, the costs of
such projects remain high. Norway, for example,
found that the cost of creating and maintaining
a sizable CCS project for a decade could equal
$2.6 billion to $2.7 billion, making the venture
unprofitable given today’s carbon costs. Though CCS
is an important mechanism that many argue is
needed to reduce emissions, its future is much more
uncertain than that of renewables, batteries, and EVs.
Geoengineering
Even CCS is more proven than geoengineering,
another climate technology. This controversial
technique for addressing climate change involves
large-scale manipulation of the environment to
mitigate its effects. Currently, there are two primary
proposed methods of geoengineering: solar radiation
management (SRM) and carbon dioxide removal
(CDR). SRM reduces the solar energy warming the
planet by reflecting minimal incoming sunlight out
into space. According to scientists, SRM would not
directly lower the amount of greenhouse gases in the
atmosphere. However, it could temporarily reduce
global temperatures, which could buy countries time
to decarbonize their economies more substantially.
In contrast, CDR creates negative emissions by
removing greenhouse gases and funneling them into
geological reservoirs, such as biomass or the ocean.
Some methods within the CDR umbrella include
known practices such as reforestation, while others
include more controversial measures such as ocean
fertilization, which involves adding nutrients to the
seabed to increase the growth of phytoplankton,
which naturally capture carbon dioxide.
Both SRM and CDR entail significant risks and
drawbacks. The results of SRM would only be temporary, while effective CDR would likely be very costly
and require implementation on a vast scale to produce
results. There are also uncertain side effects such as
desertification, disrupted food chains, or the potential
for changing weather patterns. Despite these concerns,
countries have made some modest investments to
explore these options. The United States has allocated $4 million for geoengineering research, China
has directed $3 million toward similar aims, and
the European Union has backed a project on the
implications and risks of solar radiation engineering.
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The private sector is also taking steps to explore
these technologies. Harvard University’s Solar
Geoengineering Research Program has raised $16
million from Microsoft Founder Bill Gates, the Hewlett
Foundation, the Alfred P. Sloan Foundation, and other
philanthropic groups and individuals. The US-based
nonprofit SilverLining has also given more than
$3 million to a mixture of universities and research
centers to investigate solar geoengineering. While
governments and businesses are expected to focus
investments in more established and profitable green
technologies such as those discussed above, funding
for geoengineering remains quite low overall, and
debates as to the efficacy and ethics of this approach
to the climate crisis are likely to persist.
Adaptation technologies
Outside of decarbonization efforts and geoengineering, technology is also being applied to
support efforts at adaptating to climate change.
These products can be found in a multitude of
industries and include flood safeguards, products
that help improve crop yields, and water desalination techniques, many of which are already in use.
Many emerging adaptation products incorporate
AI and other advanced technologies. Extreme
weather response technology is perhaps one of
the newer areas poised for most growth within the
adaptation space. The global incident and emergency management industry is projected to exceed
6 percent annual growth in the coming years and
will reach $148.5 billion by 2024, due in large part
to frequent and unpredictable climate events.
New technologies capable of both anticipating and
mitigating the impact of weather events, including
floods, droughts, tsunamis, and wildfires, are being
developed in response to this emerging “disaster
economy.” Companies such as One Concern are
using AI and machine-learning tools to predict where
a disaster will have the most impact within a city,
Geospiza offers a map-based interface built on data
that creates city-specific action plans for a variety of
disasters, and Field Innovation Team is using machine
learning to predict the needs of people in shelters
post-disaster.

New technologies are also being developed to
enhance aid efforts during natural disasters. For
example, Israeli start-up Watergen provided atmospheric water generators—capable of producing
156 gallons of water per day—during the wildfire
epidemic in southern California. Honda has rolled out
a prototype of an autonomous work vehicle that can
be used for snow removal, firefighting, and search
and rescue efforts. Disaster relief drones from groups
such as Nokia provide high-quality aerial videos to
give rescue operation teams an improved view of
an affected area. And Cisco’s Tactical Operations
(TacOps) uses mobile networking technology to
connect users when a disaster strikes, often more
quickly than public sector groups or local providers
can. This emerging market is set to grow over the
coming years as the need to address climate events
becomes even more pressing.
The COVID pandemic has had an impact on most
of the technologies described in this section. Project
delays, temporary labor shortages, layoffs, and supply
chain disruptions have affected renewables, batteries,
and EVs. However, these challenges are likely to be
temporary blips rather than signs of long-term
structural weakness. The IEA estimates that renewable
energy demand rose by 1 percent in 2020, even as
overall energy demand dropped by roughly 5 percent.
And while COVID has created some headaches for the
battery storage industry, demand remained strong,
and costs continued to fall even during the worst of
the crisis. The LCOE for battery storage systems, for
instance, stood at $150 per MWh in April 2020—half of
2018 prices. In the automotive industry, early estimates
predict that 2020 sales of passenger EVs dropped
slightly to 1.7 million, from 2.1 million in 2019. However,
this decrease mirrors broader demand shifts as the
overall passenger car market was expected to shrink
by 15 percent in 2020, with some forecasts projecting
a 20 percent decline in worldwide auto sales.
While demand for renewables, batteries, and EVs
looks set to bounce back after the worst of the virus is
behind us, the futures of CCS and geoengineering are
far less certain. Though some progress on both has
been made throughout the pandemic, these innovations are still underdeveloped and need more investment and support across sectors to become more
mainstream. Regardless, the “disaster economy” is
likely to persist—and companies should prepare
accordingly. More broadly, changes in the operating
environment will naturally influence the speed and
scale of green technology uptake. The scenario
analysis that follows captures the range of plausible
climate futures in which companies may be operating
over the next decade.
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Scenario analysis
The 10-year climate outlook is far from certain as
progress in two key drivers—international cohesion
and climate technology innovation—will influence
the speed and progression of climate change. We
explore how these drivers could develop to create
four distinct visions of the future. By pairing our
scenario analysis with econometric modeling, we
analyze the implications for carbon emissions in
the coming decade.
Notable progress has been made in understanding
the costs of climate change, the impact of new public
and private policy initiatives, and the development of
green technologies. Yet, much uncertainty remains.
Damage from extreme weather costs billions
annually, and many large economies stand to lose
around one percent of GDP per capita by 2030 if
climate change is left unmitigated (see figure 4 on
page 9 and figure 5 on page 10). However, it is
impossible to predict the actual cost with precision,
given the range of exogenous factors at play.
Government policies and advancements in green
technology in the years ahead also remain significant
unknowns. Will there be greater cross-border alignment and cooperation on climate issues in the years
ahead? Or will countries largely chart their own
paths? Will advancements and falling costs in green
technology lead to much wider adoption? Or might
a new game-changing technology emerge that
fundamentally alters the climate outlook? As it is
impossible to predict progress—or lack thereof—in
these crucial areas, we have developed a set of four
distinct yet plausible scenarios to capture this range
of uncertainty in the decade ahead.

Existing literature tends to focus on climate implications over a lengthy timeline, looking at either 2050
or 2100. The results of these studies can be striking:
Oxford Economics, for instance, found that world
temperatures will rise by more than 2°C from preindustrial levels by 2050, violating the terms outlined
in the 2015 Paris Agreement. The economic costs
could be significant. As referenced earlier in this
report, the group predicts that already-hot countries
such as India, Pakistan, and Nigeria—which are some
of the world’s most populous—could see GDP levels
drop by more than 10 percent by 2050, compared
with a scenario in which temperatures remain flat. In
colder, and often wealthier, countries, the results
could be the opposite and lead to net GDP gains. A
Bloomberg analysis, on the other hand, suggests that
global GDP could be as high as $185 trillion in 2050
with swift action on climate change and a resurgence
of globalization, while delayed climate action and
isolationism would put global output at $149 trillion—
a $36 trillion difference.
Though the long-term results are potentially dramatic,
we believe that climate change’s short-term economic
costs also deserve further study. To bound the
uncertainty associated with these key forces driving
the outlook for climate change and its economic costs
through 2030, we have developed four scenarios, or
alternative visions, of the future. Our hybrid methodology for developing these scenarios is unique
because it integrates traditional narrative scenariobased strategic planning with econometric modeling
to produce both economic and carbon emissions
projections. To create these scenarios, we used
time-tested scenario-planning techniques by focusing
on an array of drivers along with the variables that
have already been explored in this analysis. We have
also calibrated scenario inputs and outputs with a
sophisticated quantitative economic model in an
iterative feedback loop that directly links important
economic variables in the model with the descriptive
scenario narratives.
The scenarios that follow are not predictions.
Rather, they are designed to be compelling and
plausible visions of the future that challenge and
test our capacity to anticipate and plan. There is not
a right or wrong scenario; all four are designed to
address several of the drivers and circumstances
covered above.
Based on the preceding analysis, we identified
two primary drivers shaping the climate outlook,
chosen as a result of their high levels of impact and
uncertainty and because they are adequately
independent variables:
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Figure 11
Four scenarios that reflect the possible futures of climate change until 2030

The international community is committed to
addressing climate change as it becomes recognized
as a top priority after COVID-19. However, low
economic growth means that advances in green
technology are minimal.
Climate technological innovation

Scenario 1
New morning
The international community takes concrete steps to
address the climate crisis. Support for a globalized
response surges after the coronavirus. Strong
economic growth enables innovation and investment
in green technology, which facilitates decarbonization
and adaptation methods.

Scenario 3
A hard rain’s a-gonna fall

Scenario 2
Shelter from the storm

The international environment is highly fragmented,
and the acceleration of the “islandization” of the world
after the coronavirus leaves little room for consensus
on climate change. Green technology is very slow to
take off in the low-growth economic backdrop.

Green technology flourishes thanks to rapid economic
growth in some regions. However, the international
community is highly fragmented after the COVID-19
crisis. The split landscape thwarts efforts to collaborate
globally on addressing climate change.

High climate technological innovation

Low climate technological innovation

Scenario 4
The times they are a-changin’

International cohesion

High international cohesion

Low international cohesion
Source: Kearney analysis

— International cohesion. This driver includes the
level of international cohesion and coordination
on climate change matters, ranging from high to
low. In scenarios with high international cohesion,
cooperation between countries is regular and
growing, with national climate policies that are
largely harmonized across borders. Low-cohesion
scenarios are marked by a lack of such crossborder collaboration; countries are increasingly
fractured and operating independently of one
another vis-à-vis climate matters.
— Climate technology innovation. This driver
covers the rate and depth of innovation in climate
technologies across the international operating
environment. It also ranges from high to low. In
highly innovative scenarios, new green technology
advances rapidly while existing products become
even more widely available. In low innovation
settings, by contrast, green technologies fail to
take off in a meaningful way globally.

2

From these two axes, four different visions emerge of
the climate futures that could materialize by 2030 (see
figure 11). Our analysis explores both the potential
implications for global carbon emissions as well as
different economic outlooks across the four scenarios.
We have also analyzed dynamics among four crucial
players in the climate movement: the United States,
China, India, and major economies in Europe (see
figure 12 on page 28).2 We selected these countries
based on their emissions levels, market size, vulnerability to climate change, projected economic growth, and
geographic diversity. The following scenario narratives
borrow their names from well-known Bob Dylan songs,
which (appropriately) have been used as unofficial
anthems for global climate summits.

We examined five of Europe’s largest sources of carbon emissions for which we have data: Germany, France,
the United Kingdom, Spain, and Italy.
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Figure 12
The climate outlook varies for four crucial players
Scenario

United States

China

Europe’s Five

India

New morning

Emissions growth averages
–1.6% annually, on weak fossil
fuel demand, below baseline
projections of 0.1% growth.

Emissions growth averages
0.1% annually, below a
baseline of 0.5%, due to
plummeting coal demand.

Emissions drop by an annual
average of –1.9%, far
exceeding baseline -0.3%,
due to supportive policy and
considerable tech advances.

Emissions growth averages
3.4%, below baseline
projections of 5.4%, as
natural gas and renewables
are subbed for coal and oil.

Shelter from the storm

Emissions rise by an annual
average of 2.0% as
consumers turn to cheap
fossil fuels, above baseline
projections of 0.1%.

Annual emissions rise by an
average of 2.6%, above 0.5%
baseline, on high energy
demand in this strong
economic growth
environment.

Emissions rise by 1.6%,
significantly above baseline
projections of –0.3% decline,
due to increased fossil
fuel use.

Emissions rise by an average
of 7.5% annually as demand
for fossil fuels soars. This is
more than 2 percentage
points higher than baseline
projections of 5.4%.

A hard rain’s
a-gonna fall

Emissions growth averages
1.8% in the timeframe, above
0.1% baseline growth, due
to a continued reliance on
fossil fuels.

Emissions rise by an annual
average of 3.3% on greater
use of coal and fossil fuels,
which is more than 2
percentage points above
baseline.

Emissions grow at an annual
average of 0.9%, above
baseline –0.3%, due to lack
of tech and supportive
policy.

Emissions rise by 7.5% on
average annually as more
consumers turn to cheap
coal, significantly above
baseline projections.

The times they are
a-changin’

Emissions growth averages
–3.6% in a weak growth
environment, far below a
baseline of 0.1% average
annual growth.

Emissions fall by an average
of –1.2% annually, far below
baseline projections, as
energy demand overall drops
in a weak growth setting.

Emissions decline by an
annual average of –2.9%,
exceeding baseline
expectations of –0.3%,
on supportive consumer
demand.

Emissions growth averages
4.8% as economic activity
slows, below baseline
projections of 5.4%.

Note: Europe’s Five includes Germany, France, Italy, Spain, and the United Kingdom.
Sources: Oxford Economics; Kearney analysis

These potential futures vary greatly—ranging from the
strong foundations of “New morning” to the fundamental challenges depicted in “A hard rain’s a-gonna
fall”—with wildly different implications for the global
economy and carbon emissions by the end of the
decade (see figures 13 and 14 on page 29). Yet they
are all plausible visions of the global climate future in
2030 based on the varying directions in which the
key drivers of climate change could unfold and
interact with one another over the next decade.

Our scenarios are
plausible visions
of the future, based
on how key drivers
of climate change
might interact and
unfold over the next
decade.
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Figure 13
The emissions outlook varies greatly by scenario
World carbon emissions (million tons of carbon dioxide)
53,000.0
Shelter from
the storm
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Sources: Oxford Economics; Kearney analysis

Figure 14
Our scenarios reveal major differences in global GDP
2030 global GDP output ($ billions)
Baseline

Scenarios
124,163

125,000
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New morning

Shelter from
the storm

The times they
are-a’changin’

A hard rain’s
a-gonna fall

Sources: Oxford Economics; Kearney analysis
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Scenario 1: New morning
High innovation in green technology, high
international cooperation on climate
Key dynamics:
— Support for globalized responses to international
challenges increases after the end of the
coronavirus pandemic, and the international
community—from consumers to multilateral
organizations—takes sweeping steps to address
the climate change challenge.
— Economic growth recovers rapidly as COVID
recedes early in the decade, soaring by 5.5
percent in 2021 and stabilizing at closer to 4
percent annually until 2025, which creates new
avenues for progress on green technology
innovation.
— The climate outlook by the end of the decade is
much improved. The energy mix is shifting more
profoundly toward renewables, buoyed by policy
that encourages their uptake; emissions begin
tapering in many regions. Average annual global
emissions growth equals 1.2 percent during the
ten-year timeframe, below baseline projections
of 1.3 percent.
In “New morning,” efforts to combat the global
pandemic create the circumstances for more comprehensive international cooperation to address
environmental degradation. A renewed appreciation
for science, expertise, and international collaboration
takes hold as the most important lesson learned from
the trauma of COVID-19. Economic growth is generally strong, with a robust recovery taking place after
the virus recedes early in the decade. Citizens
demand collective government action to confront
global challenges—climate change chief among
them. Led by the United States and China, which are
able to temper their past frictions, countries move to
revitalize international institutions and empower them
to lead development and implementation of collective climate response strategies. In this spirit of
broader cooperation, cross-border flows of goods
and know-how increase, which helps accelerate
economic recovery.

Amid growing public awareness and continued
extreme weather events, addressing climate change
becomes an international priority post-pandemic.
Activists point to falling emissions during COVID
lockdowns as an indication that humans can and
should change their behaviors to benefit the environment. This message encourages more individuals and
businesses to make environmentally friendly lifestyle
changes, such as teleworking and reducing meat
consumption. Growing consensus and cohesion on
climate issues at the multilateral, national, and local
levels create a harmonized policy environment in
which leaders prioritize decarbonization and climate
adaptation. International groups such as the United
Nations and global nonprofits work with business and
government leaders to aid countries as they transition
away from fossil fuels. They also promote climate
adaptation strategies, such as building protections
against flooding.
Outside of international institutions, individual
countries take their own steps to lower emissions.
Several—including most European nations, China,
South Africa, the United States, and even countries
where oil is a major export, such as Mexico—introduce
economic policies that include significant environmental legislation, modeled after the EU’s European
Green Deal package introduced in July 2020. For
instance, many non-EU countries such as the United
Kingdom, Canada, China, and those in the African
Union bring in carbon and plastic waste taxes to
provide much-needed revenue after the coronavirus.
They also introduce legislation modeled on the EU’s
Carbon Border Adjustment Tax in an effort to support
domestic industry while progressing on climate
goals. The gains pay off, and revenues from these
new taxes help governments get the economy back
on track while managing debt levels and maintaining
public spending. Other countries, including the
United States, Canada, and India, introduce or
expand carbon taxes. These efforts gradually help
bring down emissions levels from baseline projections despite rising energy consumption, especially
in emerging markets.
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Societies rely less and less on fossil fuels over the
course of the decade as a result of supportive policy,
shifting consumer preferences, and advancing
technology. A growing number of regional power
systems also begin relying on wind and solar energy
instead of fossil fuels, and more buildings electrify.
In this high-growth environment, investments in
research and development rise, which help sustain
and accelerate the development of decarbonization
technologies and climate adaptation mechanisms.
New green technologies and existing products such
as EVs and CCS receive more investment and
proliferate rapidly, which helps keep emissions in
check. As the costs of developing these technologies
continue to fall over the course of the decade, they
become even more widespread. EVs in particular gain
a larger market share in Europe, North America, and
parts of Asia thanks to falling prices and more
charging stations.
Businesses, enticed by falling renewable costs and
growing consumer support for sustainable products,
are active players in this transition. Firms support new
green technologies and change their energy consumption accordingly. Businesses and governments
alike work together to develop more climate-resilient
infrastructure, improving building insulation and
reinforcing bridges and railways for extreme weather
events. Given that climate change becomes a top
priority for many consumers, businesses that do not
have clear sustainability goals find their goods less
popular. High carbon taxes provide more financial
incentives for businesses and individuals to reduce
emissions. By the end of 10 years, emissions in many
advanced economies are down, and those elsewhere
are poised to taper downward as well. Globally,
emissions do rise over the 10-year period, but not as
much as baseline projections suggest. Worldwide
carbon emissions reach 44,916 million tons of carbon
dioxide by 2030, roughly 1 percent below baseline
projections. While lower emissions are noteworthy,
the outlook is even more positive. The world has
come together and built the infrastructure necessary
to stave off the worst impacts of climate change,
suggesting a bright future.

Business implications. “New morning” describes an
environment in which businesses must be proactive
in reducing their carbon footprints to stay competitive. New carbon policies, including taxes, raise the
costs of pollution. Companies have an added incentive to improve the environmental impact of their
operations as consumer preferences shift toward
sustainable products. Firms that do not keep pace
with these changes see their bottom lines suffer.
These include traditional fossil fuel firms, which face
tremendous pressure to integrate renewable power
and negative emissions technology into their
business models, as well as companies in a wide array
of industries from retail and agriculture to travel and
technology. The falling costs of renewables and other
emerging green technologies help make these
transitions possible.

In our “New
morning” scenario,
businesses and
governments work
together to
develop more
climate-resilient
infrastructure.
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Scenario 2: Shelter from the storm
High innovation in green technology, low
international cooperation on climate
Key dynamics:
— Competition between the United States and China,
even more fervent after the COVID-19 crisis,
thwarts coordinated international efforts to
address climate change.
— Technology investment and innovation, particularly
in the United States and China, are high, and
certain green technologies in these countries
flourish. Yet these green technology advances
do not reach most emerging markets.
— The climate outlook is cloudy despite some
advances in green technology, as rapid growth,
a lack of strict regulations, and continued reliance
on fossil fuels mean rising emissions. Global annual
emissions growth averages 2.6 percent, and world
emissions end the decade almost 14 percent
higher than baseline projections.
In “Shelter from the storm,” geopolitical tensions
between the United States and China soar, stemming
from both countries blaming one another for the
coronavirus and morphing into heightened competition in the years thereafter. In this context, coordinated international efforts to combat climate change
stall, and countries instead rely on domestic policy
alone. Yet the highly fragmented global policy
environment brought about by this great power
competition yields some ancillary benefits for the
environment. As both countries compete in a race
to attain “technological supremacy,” innovations in
green technologies proliferate rapidly. Despite these
technological gains, climate change policy becomes
a backburner issue. Instead, “vaccine nationalism,”
supply chain decoupling, and high trade barriers
dominate bilateral relations for much of the decade.
With the international community generally divided
between the two great powers, there is little room for
global consensus on any issue, including the
environment.

Technology innovation accelerates throughout the
decade as a result of greater competition and R&D
investment after the COVID pandemic. Accurate
contact tracing ultimately proves crucial to overcoming the virus, and public support for the tech sector
grows. As a result, governments aggressively support
Fourth Industrial Revolution (4IR) technologies such
as AI and machine learning after the pandemic. Some
green technologies also gain from additional support.
The “disaster economy” overall thrives as new
tech-driven products emerge—especially as extreme
weather events grow more frequent and intense
throughout the decade without a coordinated global
response. Popular products include mechanisms that
use AI to predict the area of a city where a natural
disaster will have the most impact. Demand for
climate-resilient infrastructure ticks up as major cities
such as New York, Amsterdam, and some in parts
of China and India decide to take action against
flooding. However, progress on decarbonization
methods is mixed given lax environmental regulations. Products that need major public investment,
including CCS and geoengineering, are starved of
funds. The cost of renewables continues to fall, but
deployment of floatovoltaics and floating offshore
wind power is slow. EVs expand in the United States,
the EU, and China because of rising vehicle sales after
the COVID pandemic, but they are slow to take off
elsewhere in the world.
While advanced economies generally do well economically, emerging markets struggle. Laden with
high debt, these countries find themselves without
the funds needed to invest in green technologies. As
trade remains limited and funds available for
domestic technology innovation are low, several of
these markets do not have access to the green
technologies they need, including flood preparedness systems. Making matters worse, emerging
markets are disproportionately hurt by the effects of
the soaring temperatures and frequent natural
disasters that result from climate change over the
course of the decade.
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Given rising tensions between the United States
and China, the policy environment is highly fragmented, and international institutions weaken. The
United States sees international institutions as too
pro-Chinese and disengages accordingly. China
attempts to take a more central role on the global
stage but finds itself distrusted for its handling of the
coronavirus. The divided nature of the geopolitical
landscape is reflected in divergent consumer preferences, which vary by locality. While sustainable
products are prioritized in parts of the United States
and most of Europe, for example, they are far less
popular in most emerging markets. Some countries
in Western Europe pursue environmentally friendly
policies, such as taxes on plastics and waste, but
these efforts remain a patchwork with limited global
benefit. In regions without stringent environmental
rules—including many US states, China, and many
emerging markets—most consumers prioritize
cost and affordability over sustainability in their
buying habits. With no international framework and
green infrastructure limited to just a few countries,
the overall climate outlook is cloudy, with looming
storms on the horizon. After 10 years of strong global
growth and limited environmental regulation, global
emissions have risen to 51,673 million tons of carbon
dioxide by 2030, roughly 14 percent above baseline
projections.

Business implications. In “Shelter from the storm,”
businesses face less pressure to invest in climate
mitigation efforts. Many, though, may still find it
advantageous in certain regions such as the EU given
public support. Falling cross-border trade as a result
of US–China tensions affects supply chains, causing
global businesses to adjust operations by localizing
production. Given the central role of 4IR technology
in this setting, goods that use AI or machine learning
stand to fare well as investment pours in and
products proliferate. These products include “disaster
economy” innovations as well as those in the manufacturing sector and extraction industries that
maximize production. In this scenario, successful
companies are hyper-aware of the local environment
and prepared for the fractured policy landscape.
Such companies also closely monitor the US–China
digital divide, as tensions could mean that tech from
one country is not available in other areas. Strategic
businesses keep these dynamics in mind when
making decisions, particularly those relating to supply
chains and global operations, and when deciding
which technical products to adopt.

In “Shelter from
the storm,” successful
companies are hyperaware of the local
environment
and prepared for
a fractured policy
landscape.
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Scenario 3: A hard rain’s a-gonna fall
Low innovation in green technology, low
international cooperation on climate
Key dynamics:
— The coronavirus causes the world order to
disintegrate rapidly as nationalist responses cripple
international institutions. There is little consensus
or cooperation on climate matters in this
international environment, which is marked by
increasing fragmentation.
— Economic growth, which plummets during COVID,
recovers at an anemic pace over the course of the
decade; green technology innovation stagnates.
— The climate outlook is stormy, as the physical and
institutional infrastructure needed to contend with
climate change remains unbuilt. Low growth
means more turn to cheaper fuels such as coal,
especially in emerging markets. The result is a “lost
decade” for climate, with emissions reaching
49,790 million tons of carbon dioxide in 2030,
9.7 percent above baseline.
In “A hard rain’s a-gonna fall,” the negative effects
of COVID-19 and climate change are persistent and
severe. The world economy finds it difficult to recover
from the pandemic, with growth remaining weak
even in the years after it recedes. In many countries,
citizens blame political leaders and public officials for
failed responses to the crisis and lose trust in government institutions. At the global level, multilateral
institutions are sidelined as more countries choose
to ignore their advice and go their own way in hopes
of appealing to disgruntled voters. In this fractured
world, a coordinated policy approach to combat
climate change becomes impossible. The combination of increased geopolitical tensions, most notably
between the United States and China, and a weak
macroeconomic environment defines the decade.
Onlookers begin calling it a “lost decade” for the
climate movement as little is done to address environmental goals. The lack of investments in climateresilient infrastructure exacts a heavy toll in many
countries as extreme weather events grow more
frequent and severe.

These frequent natural disasters significantly impact
GDP, which grows at an average annual rate of just
1.7 percent in this scenario compared with a baseline
of 3.1 percent. Climate catastrophes also cause
sharp declines in affected regions. These decreases
become particularly problematic in countries still
reeling from the coronavirus, pushing already
overextended governments to their breaking points.
As a result, climate-related migration soars, particularly from emerging markets and areas most vulnerable to climate risks. This dynamic exacerbates
political tensions in countries receiving immigrants
and fuels nationalist and xenophobic ire, especially
in countries that were hard hit by the virus, such as
Italy and the United States. In a vicious cycle, countries cope by turning more inward and shirking global
climate commitments and goals. Attacks on multilateral institutions become even more commonplace,
and some countries, including the United States,
disengage almost completely. Conflict over scarce
resources—such as water—becomes more common
and contentious. For example, disagreements
between Ethiopia, Egypt, and Sudan over a dam on
the Nile River reach a fever pitch, while water scarcity
becomes an even more pressing issue in major cities,
including Cape Town, Mexico City, and Chennai.
These trends feed into public distrust of politicians
and experts, which weakens the capacity of political
bodies to respond to climate concerns and work with
other leaders.
Technological innovation falters as growth remains
fairly tepid, political trust disintegrates, and both
public and private sector R&D investments dry up.
Cross-border transfers of goods and knowledge also
decline in an operating environment increasingly
characterized by protectionism. Green technologies
such as EVs and lithium-ion batteries are available in
some advanced economies, but their uptake is slow.
Few resources exist to invest in much-needed
adaptation technology and resilient infrastructure,
and the development of expensive technologies such
as CCS comes to a standstill. While wind and solar
power still make up a share of the energy mix in many
countries, they fail to grow as fast as once projected.
EVs also grow very slowly as consumers show little
interest in these comparatively more expensive
vehicles. Plus, oil prices remain low even after
COVID lockdowns are lifted as economies plunge
into recessions.
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Consumers stop prioritizing sustainable products
as most citizens are primarily concerned with their
own survival—economic or otherwise. Feeling the
pinch in this low-growth scenario, buyers select
products based solely on cost. In most regions, this
trend means that the public continues to rely heavily
on fossil fuels and low-cost, unsustainable products.
Cheap coal remains a dominant energy source,
particularly in large emerging markets. By 2030,
emissions have risen to 49,790 million tons of carbon
dioxide—9.7 percent higher than baseline projections
and tempered only by low economic growth and
lower energy demand overall. The outlook for
reducing emissions to levels consistent with the
COP21 Paris Agreement is bleak, and the policy and
physical infrastructure required to support such
carbon reduction efforts remains unbuilt. By 2030,
the dynamics exacerbated by climate change—
including rising migration, political tensions, and
declining GDP—show no signs of improving.

In “A hard rain’s
a-gonna fall,”
businesses everywhere
feel the impact of a
protracted pandemic
and anemic economic
growth.

Business implications. In this scenario, businesses
everywhere feel the impact of a protracted pandemic
and anemic economic growth. Public interest in
climate issues wanes, meaning less scrutiny on
companies to change energy sources. Sustainable
products fall out of fashion as consumers value
affordability, particularly in clothing and food. Though
energy demand rises once vaccines enable broader
economic reopening, it generally remains low in the
years thereafter owing to reduced economic activity
overall. Many energy companies face difficulties in
the years after the virus. For all global companies
in this islandized world, there is a strong need to
reevaluate their value chains as barriers to trade
disincentivize doing business internationally.
Companies must also take into account the rising
costs of natural disasters and the need for emergency
response plans and resilience strategies in an
operating environment with limited infrastructure to
support recovery efforts. These steps are especially
important for businesses operating in areas particularly vulnerable to climate change, such as regions
prone to flooding or high temperatures.
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Scenario 4: The times they are a-changin’
Low innovation in green technology, high
international cooperation on climate
Key dynamics:
— The international community—particularly
consumers—agrees that addressing climate
change is of the utmost importance, and it takes
action to reduce emissions in the aftermath of
the COVID crisis.
— Yet the severe economic fallout from the pandemic
plus fervent “techlash” limit resources and slow
R&D investment; green technology does not
advance quickly enough to make significant
strides in addressing climate change.
— The climate outlook is mixed, as countries and the
public are committed to sustainability, but the
technology needed to fully realize these goals
remains undeveloped. Global emissions start
falling by the end of the decade, owing to shifting
social values and low energy demand in a lowgrowth environment. Total carbon emissions reach
41,053 million tons of carbon dioxide by 2030,
roughly 9.6 percent below baseline projections.
In “The times they are a-changin’,” younger generations spearhead the climate movement in profound
ways. Behavioral shifts instituted during the coronavirus pandemic persist after the virus recedes, as
advocates point to falling emissions during lockdowns
as proof that mitigating climate change is both
necessary and feasible with some lifestyle adjustments. Such demands only grow louder as Millennials
and Generation Z obtain political power. These new
leaders also stress the need for global coordination
in addressing major problems—a key lesson learned
from the COVID-19 crisis.

The urgency of the climate crisis grows after a series
of catastrophic natural disasters and extreme weather
events take place in the first half of the decade. These
include major flooding in Southeast Asia, persistent
wildfires in Australia, California, Spain, and parts of
Asia, scorching temperatures in the Middle East, and
massive hurricanes in large US cities, including
Houston and New York. Some of these take place
amid and shortly after the coronavirus pandemic,
bringing into stark relief the deficiencies in preparedness. As support for racial justice grows around the
world, advocates begin framing climate change as an
inequality issue, noting that poorer groups, particularly in emerging economies, will bear the brunt of
inaction. These movements fuel consumer preferences for sustainable products, and demand for
renewable energy reaches new highs.
A green wave occurs in several large economies as
climate-conscious leaders start winning elections.
This shift leads to many governments introducing
policies such as carbon pricing mechanisms in
response to growing calls for change. The United
States, for example, brings in a carbon tax, while the
EU expands existing legislation and raises taxes on
waste throughout the decade. The result is a drag on
growth for many companies as they struggle to meet
ever-expanding regulatory requirements. China also
launches its cap-and-trade program after years of
delay, which disincentivizes pollution and helps the
country get on track to meeting its 2060 carbon
neutrality goal. And international institutions, such
as the United Nations, the World Bank, and global
nonprofits, gain renewed support from the climateconscious population. These organizations become
important forums for managing the world’s response
to climate change, and they share best practices with
emerging markets as they transition from fossil fuels.

In “The times
they are a-changin’,”
younger generations
spearhead the
climate movement
in profound ways.
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Though policy supports addressing climate change,
the technology needed to do so is lacking. As public
reliance on technology grows during the coronavirus,
more people become suspicious and wary of the
industry’s power. Phone tracking during the COVID-19
crisis is met with backlash once the virus dissipates, as
individuals realize that their sensitive health data was
often sold to the highest bidder. Backlash against the
US-based tech giants providing such software soon
spills over into growing anger at the pervasiveness of
technology in all aspects of society. Consumers in
several Western economies reject “big tech” as a
result, and popular sentiment moves to reduce its
influence on the economy. Politicians in many countries, including the United States, start to break up
and regulate some larger technology companies in
response, causing shockwaves that reverberate
across the sector, including in the climate sphere.
Large technology firms are no longer able to fulfill
climate commitments or use funds to invest in green
programs. Advances in the green tech needed to
transition from fossil fuels stall. This dynamic is
exacerbated by continued tepid growth through
much of the decade, limiting investments in both
adaptation and decarbonization technologies. Certain
technologies, such as EVs, expand somewhat but
by and large remain too costly for most consumers.
Development of climate-resilient infrastructure sees
some gains, particularly after the green-wave elections in the middle of the decade. Yet the scope of
these investments is limited by the weak global
economy, and they often fail to address the climate
challenges ahead. By 2030, it becomes clear that
well-intended policies and increased coordination
alone are not sufficient if they are not matched with
corresponding investments in green innovation.
While a foundation of sorts has been laid by new
policy frameworks, the outlook is mixed: global
emissions levels reach 41,053 million tons of carbon
dioxide in 2030, more than 9.6 percent lower than
baseline projections. However, limited innovation
in green technology leaves significant gaps in
the world’s climate infrastructure, creating an
uncertain future.

Business implications. Businesses in many sectors
will face pressure to address climate change in this
scenario. However, low economic growth, driven by
slow recovery following the coronavirus and heightened debt levels, will make appeasing consumer
preferences difficult. Sustainable products, particularly in food and retail, generally do well in advanced
economies, where consumers are adamant about
addressing climate change. In other areas, these
goods need to be affordably priced, given consumers’ limited spending power. Energy companies
find themselves pushed more toward renewables.
More oil majors take on aggressive climate plans,
for instance, while renewable companies see their
business boom from higher demand and government
support. Outside of existing renewable capabilities,
however, newer and more expensive green technologies receive minimal investment. Similarly, technology companies need to contend with the effects
of “techlash” following the pandemic and mount
effective communications campaigns to navigate
these challenges. The outlook is difficult for many
companies as they attempt to meet public sustainability demands with limited resources. Success
requires improved sustainability of operations
through cost-efficient means and effective advertising campaigns to demonstrate company commitment to the social values championed by younger
generations.
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Conclusion
Our scenario analysis shows that progress in mitigating climate change makes a serious and quantifiable
impact. Strong national alignment and green innovation yield emissions reaching 44,916 million tons of
carbon dioxide by the end of the decade—1 percent
below baseline projections—and a global annual
growth average of 4.4 percent. An environment
without effective environmental regulations or green
technology presents a very different future. Emissions
are far higher, reaching 49,790 million tons of carbon
dioxide by the end of the decade (9.7 percent above
baseline projections), and economic growth is
considerably lower, averaging 1.7 percent during the
decade. Making matters worse, losses are likely to
continue beyond 2030. Extreme weather events
become more intense and more frequent later in the
century and the lack of foundation to address the
climate challenge will prove more costly. In scenarios
in which just one of the two primary drivers advances,
the outcomes can also be devastating. In a highgrowth world without adequate environmental policy
coordination, such as “Shelter from the storm,”
emissions skyrocket and entire geographies are left
to deal with the consequences. In “The times they are
changin,” the opposite is true–emissions fall, but
at a steep economic cost.
The spread of COVID-19 demonstrates that advance
preparation for crises is crucial to minimizing a
disaster’s impact. This lesson holds for the climate
movement. Preparation now can prevent catastrophe
later. Much like COVID, tackling climate change
requires cutting-edge technology and supportive
policy. Global coordination is necessary because one
country’s efforts to lower emissions will mean little
if others do not. At the same time, technology will
be crucial to realizing decarbonization goals and
developing adaptation needs. The pandemic experience may ultimately reignite the climate movement
by encouraging humans to change their behavior or
simply to keep many of the lifestyle changes they
made during the pandemic. The environment that
emerges—commercial and natural—will be fundamentally transformed as a result.
While the specific implications of this Council
perspective will vary based on a company’s home
market, geographical footprint, and sector, several
high-level lessons emerge from our analysis:

Disaster mitigation strategies are becoming more
commonplace. The intensity of natural disasters will
rise and lead to damages in a growing number of
markets. As such, companies such as DHL, Walmart,
and Unilever have comprehensive disaster preparedness plans to contend with the threats posed by
extreme weather and climate change. DHL even has
a supply chain risk management platform, Resilience
360. Disruptions are likely to be most significant
in dense urban areas where electricity and water
infrastructure facilities are interdependent, leading
to cascading service interruptions. Executives who
engage in contingency and scenario planning to
improve early identification of and effective response
to such events will have an advantage.
More businesses are measuring carbon emissions,
with their eyes on potential costs. Coca-Cola,
Walmart, and Unilever are among the growing
number of companies measuring their carbon
emissions with an aim to reduce them. Although
carbon pricing initiatives still apply to less than half
of the global economy, the trend is toward their
adoption in more markets in the coming years.
With this in mind, more companies are conducting
comprehensive audits of their carbon emissions and
the costs of complying with varying levels of carbon
prices. The pandemic may play a role in accelerating
such audits as more businesses see the financial
benefits of reducing employee travel. Further,
companies with a strong sustainability mandate or
culture may choose to purchase carbon offsets in the
near term, such as the ride-sharing platform Lyft.
Conducting such an audit reduces the risk of being
blindsided by new carbon prices in the future.
Sustainability in business operations is becoming
table stakes. Consumers, especially Millennials and
Generation Z, are keen on supporting environmentally friendly companies. And the share of environmental, social, and governance (ESG) assets under
management has grown dramatically in recent years.
As a result, companies from Amazon and PepsiCo
to Levi’s and Timberland are incorporating sustainability into their models and pledging to reduce their
carbon footprint—or in Timberland’s case, becoming
net positive for the environment within the next 10
years. Climate-conscious companies are embracing
additional strategies to be better stewards of local
natural resources and contribute to the fight against
climate change. More companies are also poised to
incorporate sustainability into core business operations such as procurement. These efforts provide
dual benefits—improving companies’ social standing
in their places of operation while also increasing
profitability by improving their appeal to consumers.
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A clear communications strategy to convey climate
change action is crucial. Companies that communicate their sustainability plans effectively to all stakeholders, including consumers, board members, and
shareholders, have an edge. The retail sector is a
good example: brands that have embraced sustainability seem to have an advantage over fast-fashion
groups, many of which have declared bankruptcy.
In technology, Amazon, Google, and eBay are just
a few of the growing number of companies that have
made climate-change action a central part of their
corporate strategies and are openly communicating
their work to the public. As consumers grow even
more aware of climate change and the risks it poses,
companies across an array of industries will be
challenged with convincing customers that they are
engaged and informed on environmental issues.
Moreover, many companies will also face pressures
to communicate their climate plans with investors
and board members as more financial leaders
recognize the costs of climate change and demand
to see that businesses are taking it seriously.

More companies are leveraging green technology
as costs fall and yields increase. As wind and solar
power, batteries, and electric vehicles become less
expensive and proliferate, more companies are
incentivized to use these technologies. Google and
Microsoft, for example, expanded their renewable
energy portfolios in 2019, while Tyson Foods partnered with Proforest to analyze deforestation within
its value chain. As these products become more
affordable and more commonplace, more consumers
and businesses could gravitate to these options over
their unsustainable competitors. As a result, use of
these technologies is likely to grow, creating opportunities to reduce emissions and further advance green
tech investment and innovation.
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