Climate Change 101
for business leaders

Key questions and essential knowledge



INntroduction

Addressing climate change has moved steadily higher on the corporate agenda. Even as more of the business

community acknowledges the fundamentals—that the emission of greenhouse gases by humans is changingithe i et e ; —— <y '
climate in ways that are harmful to the planet and human societies—many also struggle to go beyond those basics. : * } :
How harmful, exactly? How quickly must we act, and at what scale? ” . . — . e e ' = =

This primer aims to equip busy leaders with climate change knowledge so they can ask the right questlons pr|or|t|ze

the right areas, and make the right decisions. ’ R ;

Addressing climate change:

GTARTS WITH THE BAsics WA DETERMINES THEPOTENTIAL ~ ©\  EXAMINES THE POTENTIAL RISKS ¢ :
" OF CLIMATE SCIENCE - &g IMPACTS ON THE NATURAL WORLD OF A CHANGED CLIMATETO 1

. AND HUMAN SOCIETIES BUSINESSES IN ,DIFF!ERENT SECTORS

If you're already well on your way to addressing climate change in your own organization, greatl We hope th" r
helps you discover new, factual information that you'll find useful. If you haven't started to address your carbon
“emissions yet this prlmer serves as your FAQ gwde to g0 from awareness to action. =
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What is climate change and why is it happening?

The overwhelming consensus of the scientific FIGURE 1

community is that human activities are the leading The increase in carbon dioxide concentration has led to rising temperatures

cause of the Earth’s warming in recent decades.’ over time

Human actions, primarily burning fossil fuels but also Carbon dioxide concentration—PPM

deforestation and other activities, have resulted in Annual global CO, PPM (1-2019 AD) .

a rapid increase in the concentration of greenhouse 400 8 /

gases (GHG) in the atmosphere. GHGs, including carbon 276.7 . 13.33

dioxide, methane, and nitrous oxide, trap heat close to -

the surface and cause global temperatures to rise. Since 200 1 250 500 750 1000 1250 1500 1750 2000

the industrial revolution, carbon dioxide concentrations Pre-industrial era oo -

have risen by more than 30%—currently 414 parts per

million (ppm), up from 180-300 ppm historically (pre-

industrial era).2 The result has been a global temperature

increase of approximately 0.2 C per decade; today, mean Annual global CO; PPM Post-industrial era Annual mean temperature anomaly (°C)

surface temperatures are approximately 1.0 C (1.8 F) 425 y 1.0

warmer than the pre-industrial period.? 400 ,/’/ 0.7
375 i 0.4
350
325 0.1
= Wttt I
ys et | | o

1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

Relationship between carbon dioxide concentration and temperature rise in the post-industrial era

Sources: NASA; NOAA.




How sure are scientists
aoout chmate change?

s ‘The sczentlﬁc consensus on clzmate change is near-unammous. g
ot ﬁWhere predlctlons have been incorrect, it has typically been by
i underestlmatmg the speed and severlty of chmate change




How sure are scientists about climate change?

The scientific consensus on climate change is robust.

Research indicates that roughly 98% of scientists endorse
the conclusion of anthropogenic global warming: that
the Earth’s climate is warming and human activity is the

principal cause.4

Modeling the climate is highly complex, requiring an understanding of the interactions and feedback processes likely to
occur across a wide range of Earth systems. Adding to the challenge, to the best of our knowledge, never before in the
Earth's history have carbon dioxide increases and attendant warming occurred as quickly as what we are experiencing
today; we are truly in uncharted waters. Nevertheless, scientists’ climate models have been remarkably accurate at
predicting global temperature rise® (figure 2). Beyond temperature changes, scientists’ estimates have more often
underestimated the speed and severity of the impacts of a changing climate (e.g., the melting of ice sheets).® A range

of climate tipping points that would create abrupt and irreversible changes—from the rapid collapse of ice sheets to
permafrost thawing to the disruption of critical ocean currents—once thought to be extremely unlikely or only possible
with a much warmer planet are now seen by many scientists as “too risky to bet against.””

FIGURE 2

Climate model predictions have closely
tracked actual temperature changes
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Source: Alan Buis, “Study confirms climate models are getting
future warming predictions right,” NASA Global Climate Change,
January 9, 2020.



s it a big deal if temperatures
are a tew degrees warmer?

Even moderate changes to the climate are likely to
have dramatic and damaging consequences that are
almost certain to affect every corner of the globe.

We are already experiencing the effects.




s it a big deal if temperatures are a few degrees warmer?

Climate change is already affecting many of the Earth'’s
natural systems. The frequency and severity of natural
disasters—floods, hurricanes, fires, droughts, and
more—are increasing and can be directly linked to

this global phenomenon.? Climate change is already
happening. It also contributes to desertification, sea-level
rise, ocean acidification, reduced air quality, rain pattern
shifts, and loss of biodiversity. All of these changes can
impact economies and human society in profound ways.
Climate change is already a factor in more than 150,000
deaths annually across the globe,® and it could create
143 million migrants by 2050." From 1980 to 2019, there
was a fivefold increase in billion-dollar weather events in
the United States."

+ Warmer, higher oceans and threats to cities:

The oceans absorb excess carbon dioxide. Rising
carbon dioxide concentrations lead to ocean
acidification,’> which itself leads to the loss of ocean
biodiversity. Higher surface water temperatures—
which hit a record in 2019—result in oceans and
other water bodies absorbing excess carbon
dioxide.” The thermal expansion of seawater erodes
ice sheets and glaciers, contributing to further sea
rise. Global sea levels rose about 8 inches in the last
century. Predictions include a 0.46m rise in sea levels
by 2100 (relative to 1986-2005 at 2 C warming).'
Rising seas put low-lying areas at risk and are a
serious threat to cities and urban centers around the
globe. Increased flooding seems guaranteed. Some
cases may even result in environmental reclamation
and total loss. Close to 150 million people across
approximately 60,000 square kilometers of land
area, and at least 136 megacities across the globe
(such as New York City, Miami, Jakarta, and Mumbai)
are at risk due to sea-level rise (at 2 C warming).”
The global economic costs just to cities from rising
seas and flooding are predicted to amount to US$1
trillion over the next 30 years.'®



s it a big deal if temperatures are a few degrees warmer?

* Impact on the poor and vulnerable:

Climate change is likely to disproportionately affect
disadvantaged and vulnerable populations through
food and water insecurity, higher food prices,
income losses, lost livelihood opportunities, adverse
health impacts, and population displacements."” At
2 Cwarming, nearly 600 million people would be
exposed and vulnerable to water stress.' Climate
change is expected to be a poverty multiplier®

that makes poor people poorer and pushes more
people into poverty. One-third of the population
considered most vulnerable to the adverse

effects of climate change comes from the world’s
least-developed countries, which lack important
infrastructure.®

* Biodiversity and feeding the planet:

Biodiversity is declining globally at rates
unprecedented in human history due to climate
change and human activities.?' That in turn
contributes to a compromised global food supply,
which has the potential to threaten the well-being
of at least 3.2 billion people around the world

by 2050.22 Hotter temperatures can reduce crop
yields?; for each degree-Celsius increase in global
mean temperature yields of wheat can fall by up to
6.0%; rice by up to 3.2%; maize by up to 7.4%; and
soybeans by up to 3.1%.2* Climate change is likely
to make it increasingly challenging to feed a human
population expected to grow to nearly 10 billion
people by 2050.%

One-third of the
population considered
most vulnerable

to the adverse

effects of climate

change comes from
the world’s least-
developed countries,
which lack important
infrastructure.
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How will a changing climate impact business?

Work: What businesses do?°

+ Climate change is expected to have severe effects
on business output. In the United States, studies
estimate a 1.2% decline in the annual gross
domestic product (GDP) for every 1 C increase in
temperature.?”

+ Looking at a global scale, failure to limit
temperature rise to 1.5 C may result in a reduction
of the world's real GDP per capita by roughly 7% by
2100. Limiting the increase to 1.5 C—in line with the
Paris Agreement—or less could reduce GDP loss

substantially to just over 1% per capita.?® Research
shows that the GDP of countries closer to the
equator will likely be more substantially impacted
than those nearer to the poles.?

Climate change and extreme weather—droughts,
floods, storms—directly impact 70% of all economic
sectors worldwide routinely.>® Sea level rise of
<0.5m before 2100 would nearly double the
number of current refineries exposed to flooding
with a category 1 hurricane.®



How will a changing climate impact business?

Workforces: Who does the work

+ By 2100, over 1 billion people are expected to be
exposed and vulnerable to heatwaves at 1.5 C
warming.3? Exposure and risks would be higher for
outdoor workers.*?

« Each 1 Cincrease could also reduce work
productivity by 1-3% for people working outdoors
or without air conditioning.* Worker safety is also
threatened by many factors including temperature
extremes, air quality, water access and sanitation,
and disease exposure.3> Heat stress resulting from
global warming is projected to cause productivity
losses equal to 80 million full-time jobs globally,
translating to global economic losses of US$2.4
trillion by 2030 (at 1.5 C warming).?®

+ Between 2008 and 2016, close to 25 million people

a year have been forcibly displaced by extreme
weather conditions such as floods, storms,
wildfires, and hotter temperatures,® potentially
causing workforce shortages in some regions and
unemployment in others. The changing climate is
predicted to directly result in 143 million additional
climate migrants by 2050.3#

Worker safety is
threatened by many
factors including
temperature

extremes, air quality,
water access and
sanitation, and
disease exposure.




How will a changing climate impact business?

Workplaces: Where work gets done

* At least 80 airports around the world could be
underwater if sea levels rise one meter (39 inches).*

+ At least 136 port cities with populations greater
than 1 million people could be at risk for flooding.*

+ Climate risk may also disrupt the commercial
and private real estate markets, particularly
in vulnerable regions where it is possible that
mortgages could default en masse or the demand
for commercial real estate in threatened areas
could disappear over time.*




What do we need t

change? And how soon? ==
The best availabl}el science indicates the world i

should cut GHG emissions in half by 2030 and reach
net-zero by 2050 to help avert catastrophic warmin
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What do we need to do to mitigate climate change? And how soon?

The Intergovernmental Panel on
Climate Change (IPCC), the most
authoritative scientific body on
the topic, finds that keeping mean
surface temperature increases

to no more than 1.5 C is critical
for avoiding the most devastating

impacts of climate change.

Doing so means cutting global GHG emissions by roughly
50% by 2030 (from 2010 levels) and reaching “net-

zero" emissions—releasing no more carbon into the
atmosphere than is removed—by 2050 (figure 3).%

Achieving net-zero carbon emission by 2050 would
require a radical, top-to-bottom transformation of
the global economic system, especially our energy,
transportation, and agriculture practices.

FIGURE 3
Required emissions reductions to achieve 1.5 C target
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Source: Adapted from World Resources Institute and IPCC's Global Warming of 1.5 °C report .

15






What's the difference between 1.5Cand 2.0 C?

Half of a degree Celsius difference in global warming may sound insignificant. However, the effects at 2 C are
significantly greater than at 1.5 C (figure 4).4

The relationship between warming and impact is not linear, and even
seemingly small increases in absolute average temperature matter.

The consequences almost certainly get worse and compound as the temperature ticks up.*




What's the difference between 1.5 Cand 2.0 C?

FIGURE 4
Arise of 0.5 C makes a big difference
PARAMETER IMPACTS AT 1.5 C US. IMPACTS AT 2.0 C DIFFERENCE
- . AT LEAST ONE EVERY = AT LEAST ONE EVERY hiaher
Sea ice-free Arctic summers 100 years 10 years 10X prgbability
: 0.4 meters/ 0.46 meters/ o/ -
Sea level rise by 2100 1.3 feet 1.5 feet 1 5 /0 increase
Land area projected to undergo a biome shift 7% . ° 13% almost 2X
Loss of plant species 8% T2 ;T; % 16% 22X worse
Loss of insect species 6% B g :(z: g 2 18% 3x worse
o aBa
. SEN
Loss of vertebrates 4% ") e\}:@ S A 8% 22X worse
S
, ABOUT ABOUT () more
Population exposed and vulnerable to heatwaves 1.2 billion . . 1.6 billion X llion People
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Urban population exposed to severe drought +350 million m B +411 million B g more
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Sources: Deloitte analysis; adapted from World Resources Institute and IPCC's Global Warming of 1.5 °C report.

18



sl akeholders

l—ovv much do

* care about C||ma RQ\E
AENTece T A RONWNG §
& 1‘g@:,;z,‘z;f:;e;z;::?;:‘;zr;f;izizzng‘e . 0“;




How much do stakeholders care about climate change?

Important business stakeholders are increasingly Employees:

prioritizing climate change—and pressing companies

to do the same. Businesses’ societal license to operate * Roughly 80% of executives in a 2020 Deloitte

is becoming contingent on their being good climate
stewards.

Consumers:

* According to a recent European survey, more
than nine in 10 citizens (94%) say that protecting
the environment is important to them
personally.*

* Roughly 40% of surveyed millennials say
they would start, stop, or deepen/lessen a
relationship with a brand based on a company’s
impact on the environment, according to
Deloitte’s 2019 Millennial Study.*

survey indicated their employees were very
concerned about climate change.”

Forty-five percent of surveyed millennial
employees in another study would look to
change jobs if their company didn't implement
sustainable business practices, and 44% would
leave negative reviews for their company if they
had poor sustainable business practices.*®

Thirty percent of US employees from large
organizations (>5,000 employees) in another
survey said that they had left a job because of
the company’s lack of a sustainability plan.*

Investors and shareholders:

+ Two-thirds of European CFOs surveyed
reported feeling pressure from shareholders
and investors to act on climate change.>®
Fifty-seven percent of executives said their
organization is facing significant pressure from
investors to report on climate-related risk and
management.>' As of November 2020 more
than 500 investors globally, who collectively
manage more than US$47 trillion in assets,
have signed the Climate Action 100+ initiative
that aims to ensure large corporate GHG
emitters take action on climate.



Governments and regulators:

* Governments across the world have

dramatically increased climate-related policy
and regulatory actions. Over the last three
decades, there has been an almost tenfold

rise in the number of laws and policies passed
globally (figure 5).> Morocco has one of the
most ambitious plans to reduce its national
emissions with the country's National Energy
Strategy calling for 52% of electricity production
to come from renewable sources by 2030.>*

Many citizens believe that governments are still
not doing enough to tackle the climate change
problem. Two-thirds of surveyed US adults say
the federal government is doing too little to
reduce the effects of global climate change®
and 57% of global respondents say they would
be put off from voting for a political party whose
policies do not take climate change seriously.>®

How much do stakeholders care about climate change?

FIGURE 5

The number of climate change laws and policies passed globally has increased
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What can businesses do to mitigate and adapt to climate change?

Many organizations have already set out on this Decarbonize For more details on how companies can embark on
journey, but those who haven’'t should: their journey to become climate stewards, see Deloitte’s
+ Infuse awareness of and responsiveness to research at:
Understand climate impacts into every key decision and
every part of the business. Inject climate
* Develop a holistic understanding of the management strategy into company priorities.
company'’s climate impact, risks, and
opportunities. Set goals. + Deploy emission reduction strategies and
prioritize decarbonization options for both
+ Create a comprehensive, science-based plan direct operations and value chain.
to mitigate emissions and manage risks.
That likely will require working beyond the |ntegrate

boundaries of your organization, with others
across the industry, or with entirely new * Go beyond defensive moves. Explore and
ecosystems of players. It also means deploying

new management mindsets that shift priorities,

identify new business models to create value.
Develop partnerships.

constraints, and objectives for the business.>’ ) ) ) )
* Integrate climate into business function

decisions and transformations. Establish
governance mechanisms to build climate into
roles, responsibilities, remuneration, and
accountability.


https://www2.deloitte.com/us/en/insights/focus/climate-and-sustainability.html
https://www2.deloitte.com/us/en/insights/focus/climate-and-sustainability.html

Endnotes

4.

The Intergovernmental Panel for Climate Change, Global warming
of 1.5 °C, October 2018.

NASA Global Climate Change, “Vital Signs of the Planet: Carbon
dioxide,” accessed October 23, 2020.

NOAA National Centers for Environmental information, “Climate at
a glance: Global Time series,” October 2020.

J. Cook et al., “Quantifying the consensus on anthropogenic global
warming in the scientific literature,” Environmental Research Letters
8, no. 2 (2013); Naomi Oreskes, “Beyond the ivory tower: The
scientific consensus on climate change,” Science 306, no. 5702
(2004): p. 1686, DOI: 10.1126/science.1103618; Peter. T. Doran and
Maggie. K. Zimmerman, “Examining the scientific consensus on
climate change,” Eos Transactions American Geophysical Union 90,
no. 3 (2009): p. 22.

Zeke Hausfather et al., “Evaluating the performance of past
climate model projections,” Advancing Earth and Space Science,
December 4, 2019.

Naomi Oreskes, Michael Oppenheimer, and Dale Jamieson,
“Scientists have been underestimating the pace of climate
change,” Scientific American, August 19, 2019.

Timothy M. Lenton et al., “Climate tipping points—too risky to bet
against,” Nature, November 27, 2019.

Stéphane Hallegatte, Natural Disasters and Climate Change
(Switzerland: Springer International Publishing, 2014); Ota Lutz,
“NASA's eyes on extreme weather,” accessed October 28, 2020;

Daniel L. Swain et al., “Attributing extreme events to climate
change: A new frontier in a warming world,” One Earth 2, no. 6
(2020).

Health and Environment Linkages Initiative-World Health
Organization, “Deaths from climate change,” accessed August 12,
2020.

Kanta Kumari Rigaud et al., Groundswell: Preparing for internal
climate migration, World Bank Group, March 19, 2018.

NOAA National Centers for Environmental Information (NCEI),
“U.S. billion-dollar weather and climate disasters (2020),” October
23, 2020.

National Oceanic and Atmospheric Administration, “In a high
carbon dioxide world, dangerous waters,” accessed August 16,
2020.

Lijing Cheng et al., “Record-setting ocean warmth continued in
2019,” Advances in Atmospheric Sciences 37 (2020): pp. 137-42.

The Intergovernmental Panel for Climate Change, Global warming
of 1.5 °C.

Ibid.

C40 Cities, “Staying afloat: The urban response to sea level rise,”
accessed August 16, 2020.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

The Intergovernmental Panel for Climate Change, Global warming
of 1.5 °C; Stephane Hallegatte et al., Shock Waves: Managing the
Impacts of Climate Change on Poverty (Washington, DC: World Bank,
2016); Stephane Hallegatte and Julie Rozenberg, “Climate change
through a poverty lens,” Nature Climate Change 7 (2017): pp. 250-6.

The Intergovernmental Panel for Climate Change, Global warming
of 1.5 °C.

Ibid.

Barney Thompson, “Climate change and displacement,” UN
Refugee Agency, October 15, 2019.

Forest Isbell, “Causes and consequences of biodiversity declines,”
Nature Education Knowledge 3, no. 10 (2010): p. 54.

Luca Montanarella et al., The IPBES assessment report on land
degradation and restoration, IPBES, 2018.

Zhao Chuang et al., “Temperature increase reduces global yields
of major crops in four independent estimates,” Proceedings of the
National Academy of Sciences of the United States of America (PNAS)
114, no. 35 (2017): pp. 9326-31.

Ibid.

UN Environment Programme, “How to feed 10 billion people,” July
13, 2020.

Jeff Shwartz et al., What is the future of work? Redefining work,
workforces, and workplaces, Deloitte Insights, April 1, 2019.

24



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

U.S. Commodity Futures Trading Commission, Managing climate
risk in the U.S. financial system, September 2020.

Matthew E. Kahn et al., Long-term macroeconomic effects of climate
change: A cross-country analysis, International Monetary Fund,
October 11, 2019.

Tom Kompas, Van Ha Pham, and Nhu Che, “The effects of climate
change on GDP by country and the global economic gains from
complying with The Paris Climate Accord,” Earth’s Future 6, no. 8
(2018).

Xavier Brusset and Jean-Louis Bertrand, “Hedging weather risk and
coordinating supply chains,” Journal of Operations Management 64,
no. 1 (2018): pp. 41-52.

T. Katopodis and A. Sfetsos, “A review of climate change impacts
to oil sector critical services and suggested recommendations for
industry uptake,” Infrastructures 4, no. 74 (2019).

The Intergovernmental Panel for Climate Change, Global warming
of 1.5 °C.

Max Kiefer et al., “Climate change and occupational safety and
health,” CDC NIOSH Science Blog, September 22, 2014.

The Intergovernmental Panel for Climate Change, Global warming
of 1.5 °C.

Max Kiefer et al., “Worker health and safety and climate change in
the Americas: Issues and research needs,” Pan American Journal of
Public Health 40, no. 3 (2016): pp. 192-7.

International Labour Organization, “Increase in heat stress
predicted to bring productivity loss equivalent to 80 million jobs,”
July 1, 2019.

Internal Displacement Monitoring Centre (IDMC), Global report on
internal displacement, 2017.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

Rigaud et al., Groundswell.

Environment News Service, “Runways underwater: Rising seas
threaten 80 airports,” February 8, 2020.

Deloitte, Climate scenarios and consumer business: Four futures for a
changing sector, September 2020.

World Economic Forum, The global risks report 2020.

The Intergovernmental Panel for Climate Change, Global warming
of 1.5 °C.

Kelly Levin, “8 things you need to know about the IPCC 1.5°C
report,” World Resources Institute, October 7, 2018.

Alan Buis, “A degree of concern: Why global temperatures matter,”
NASA Global Climate Change, June 19, 2019; Howard Kunreuther
and Paul Slovic, “What the coronavirus curve teaches us about
climate change,” Politico, March 26, 2020.

European Union, “Protecting the environment: Eurobarometer
Survey,” March 2020.

Deloitte, The Deloitte Global Millennial Survey 2019: Societal discord
and technological transformation create a ‘generation disrupted’,
2019.

Deloitte, “Climate check: Business' views on environmental
sustainability,” April 2020.

HP, “HP workforce sustainability survey,” April 2019.

Adele Peters, “Most millennials would take a pay cut to work
at a environmentally responsible company,” Fast Company,
February 2019.

Michela Coppola, Thomas Krick, and Julian Blohmke, Feeling the
heat? Companies are under pressure to act on climate change and
need to do more, Deloitte Insights, December 12, 2019.

51.

52.

53.

54.

55.

56.

57.

ERM, Climate change risk: The new investment fundamental, 2018.

Climate Action 100+, “Global investors driving business transition,”
accessed November 13, 2020.

London School of Economics and Political Science, “Climate
change laws of the world,” accessed November 13, 2020.

IEA, “Morocco renewable energy target 2030,” October 2019.

Alec Tyson and Brian Kennedy, “Two-thirds of Americans
think government should do more on climate,” Pew Research,
June 2020.

Emily Gray and Chris Jackson, “Two thirds of citizens around the
world agree climate change is as serious a crisis as coronavirus,”
Ipsos, April 22, 2020.

Michael Raynor and Derek Pankratz, A new business paradigm to
address climate change: Environmental stewardship as a leadership
imperative, Deloitte Insights, October 16, 2020.

25



About the authors

Kristen Sullivan | ksullivan@deloitte.com

Kristen B. Sullivan leads Deloitte & Touche LLP's Sustainability
and KPI services, working with clients to help address their
sustainability and nonfinancial disclosure needs. She brings
extensive experience in delivering sustainability risk
assessment, governance, strategy alignment, measurement,
reporting, and assurance services. She also serves as Deloitte’s
Americas Region Sustainability Services leader and leads
Deloitte’s Supply Chain Social Compliance services.

Kyle Tanger | ktanger@deloitte.com

Kyle Tanger is a director with Deloitte Consulting LLP and
leader of its Sustainability practice. He has provided consulting
services associated with the complex energy, water, and waste
management efforts of several Fortune 500 companies,

resulting in more than US$2 billion of combined value creation.

Tanger also has significant information and analytics
experience integrating waste, water, emissions, and energy
data sources. Prior to Deloitte, he was the founder and CEO of
ClearCarbon.

Michelle Bachir | mbachir@deloitte.com

Michelle Bachir is a senior manager at Deloitte’s Sustainability
& KPI services in the United States. She assists clients in the
management of environmental, social, and governance (ESG)

factors to uncover opportunities, manage risk, and add value
across different industries and company types. Prior to joining
Deloitte, she worked with renewable energy and landfill gas to
energy developers on GHG accounting and carbon offsets. She
has a master of sciences in environmental technology with
specialization in environmental economics and policy.

David R Novak | danovak@deloitte.com

David R. Novak, PhD, is a research manager with the Deloitte
Center for Integrated Research. He specializes in developing
thought leadership in the areas of humans and technology,
artificial intelligence, and sustainability. Prior to joining Deloitte,
Novak worked as a professor of communication, as a strategic
communication consultant, and in data analytics.

Jay Parekh | japarekh@deloitte.com

Jay Parekh is a senior analyst with the Deloitte Center for
Integrated Research. He has more than 5 years of experience
in research focused on emerging technologies and digital
innovations related to augmented and virtual reality, Industry
4.0, the Internet of Things, cloud computing, and other
advanced technologies. His primary focus is on applying
guantitative and qualitative research techniques to enable
data-driven insights.

Acknowledgments

The authors would like to thank Kate Hardin, Derek
Pankratz, Brenna Sniderman, and Negina Rood for
sharing valuable insights contributing to this article.



Contact us

Industry leadership

Kristen Sullivan
Partner | Sustainability and KPI Services | Deloitte & Touche LLP

+1 203 984 1852 | ksullivan@deloitte.com

Kristen B. Sullivan leads Deloitte & Touche LLP's Sustainability and KPI services.

Kyle Tanger
Managing director | Deloitte Consulting LLP
+1 571 239 3360 | ktanger@deloitte.com

Kyle Tanger is a director with Deloitte Consulting LLP and leader of its Sustainability practice.

Industry Center contacts

Derek Pankratz
Senior manager | Deloitte Services LP
+1 212436 3301 | dpankratz@deloitte.com

Derek Pankratz is a senior research manager with the Deloitte Center for Integrated Research in Deloitte Services LP. His research
focuses on the confluence of emerging technological and social trends across industries.

27



About the Deloitte Center for Integrated Research

The Deloitte Center for Integrated Research focuses on developing fresh perspectives on critical business issues that cut across
industries and functions, from the rapid change of emerging technologies to the consistent factor of human behavior. We look at
transformative topics in new ways, delivering new thinking in a variety of formats, such as research articles, short videos, in-person
workshops, and online courses.

Connect

To learn more about the vision of the Center for Integrated Research, its solutions,
thought leadership, and events, please visit www.deloitte.com/us/cir.

Sustainability: Building sustainability into strategy

Deloitte's Sustainability professionals take a practical and business-focused approach to helping companies build
sustainability into their strategy and operations as a way to improve and protect margins, build brand value, and enhance risk

resilience with the goal of supporting business growth. We work with companies to evaluate and develop sustainable
strategies that can help drive toward near-term and long-term results. Our sustainability consultants are experienced at
identifying opportunities across the value chain and across industries to create potential resource-based financial value.
To learn more, visit
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