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Smart cities, smarter public health

According to Deloitte research, lessons learned from the pandemic are accelerating the evolution of
urban environments across the globe for the betterment of residents’ health and well-being

\i‘“

H.
e, T

A

O

‘\(f>4
LA
2.7
il‘!

Many lasting evolutions in urban spaces have happened in moments
of great disruption. The Lisbon earthquake of 1755 prompted
the creation of guidelines for seismic construction.! The chol-
era outbreak in London in 1848 gave rise to the first health law
in the United Kingdom.? The Chicago fire of 1871 brought new
building laws leading to more fireproof—and, ultimately, taller—
structures.* The COVID-19 pandemic could have a lasting impact,
too, having accelerated the shift toward greener, more digital,
and more inclusive cities across the globe.

Over the course of the last two years, we interviewed mayors,
city officials, urban planners, academics, and citizens in cities
around the world to identify the trends that are making urban

40

living more sustainable, affordable, and human. One theme that
emerged was cities’ increasingly important role in ensuring the
health and well-being of their residents.*

Data-enabled wellness

Cities currently represent just 3% of the world’s territory but
harbor 55% of the world’s population. By 2050, it’s estimated
that 70% of the world’s population will live in urban centers.®

Atan economic level, cities generate around 80% of the global
GDP/ and are responsible for 80% of energy consumption and
more than 70% of carbon emissions and global waste.”
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When it comes to the health of both people and the planet,
cities play a crucial role. By concentrating people and resources
in one place, the urban environment creates health hazards as
well as opportunities to improve health. For example, 90% of
COVID-19 cases around the world occurred in cities,® and yet
the access and quality of health care is significantly higher in
urban centers as compared with rural and remote populations
often having poorer health outcomes.

Our global experience of the pandemic showed how intercon-
nected we are as individuals and that our individual health and
well-being are shaped by the health and well-being of the com-
munities in which we live, work, and play, and yet our health sys-
tems have often been designed around the need of individuals.
One of the trends that we believe will become increasingly com-
mon in cities is the rise of so-called smart health communities—
reimagining public health, integrating well-being into urban design
from the outset, and proactively addressing the drivers of health:
the social, environmental, and economic factors that contribute
to health outcomes.’

A data-enabled, digitally connected “smart city” can make
health care smarter when systems and data are integrated and
interoperable across core health and other services, including
public safety, the quality of housing, environmental health, social
services, emergency services, and transportation. This can help
to enable a real-time response to health crises, address inequi-
ties, and support the interconnected health and well-being goals
of communities across the globe.'® A smart city can also better
ensure health equity by enabling health care access for more and
nurturing the social, economic, and environmental factors that
contribute to all residents’ overall well-being, encompassing clin-
ical, mental, social, emotional, physical, and spiritual health." For
this promise to be realized, health literacy, health system nav-
igation, and access to data are crucial factors to be addressed.

Digitalization has been a crucial lever in cities’ response to the
pandemic, with tools monitoring contagion risk and ensuring
that residents respect confinement and social distancing guide-
lines, while also enabling services to continue and economic activ-
ity to be carried out virtually.”? The pandemic has turbocharged
digital transformation efforts in many cities and paved the way
for the next generation of digital-ready cities. Out of necessity,
many cities around the world rushed to implement unified dig-
ital platforms and develop ways to communicate and engage
with citizens. They are making large investments in technologies
and platforms to drive a personalized experience, with particu-
lar care around digital identity, cybersecurity, and privacy. For
example, 83% of cities have made large technology investments
to improve remote diagnosis and treatment, and telehealth ser-
vices. This shows a clear shift in cities’ priorities regarding digi-
tal health service delivery.?

A great example is Cascais, Portugal. The COVID-19 pan-
demic meant the local government was confronted by new and
unprecedented challenges. In the battle to protect its citizens
while continuing to provide services and maintain economic
activity, Cascais leaders acknowledged the need for integrated
management of the health threat, so they deployed a COVID-19
war room. This enabled city leaders to obtain a holistic, real-time
view of the pandemic’s impact on the local population and man-
age the entire COVID-19 response process on one platform, max-
imizing the efficiency of their health and emergency resources,
securing citizen engagement, and shoring up residents’ morale
and sense of security.!*

We see this trend being applied in cities all over the world.
For instance, Chicago has established a highly interconnected

health and wellness ecosystem, and Louisville, Kentucky, is pri-
oritizing the development of smart health communities with a
focus on the optimal use of technology to facilitate data collec-
tion and drive informed interventions."

As Jeff Merritt, head of urban transformation at the World
Economic Forum, told us, “It took a pandemic for us to dive in
and realize the capabilities of our technology—to prove that we
can seamlessly convene individuals across the world and ena-
ble productive dialogues, to demonstrate that we can connect
with medical professionals from our home without sacrificing
quality or privacy.”

Cityscapes are going green

Of course, implementing digital technologies and even improv-
ing access to traditional health care aren’t the only ways cities
can foster public health. Cities planned and designed for people,
with “green streets” and public spaces as centers of social life,
play a major role in creating a healthy environment.

Cities around the world are recognizing that a green approach
to urban planning has the potential to lower urban temperatures,
mitigate air pollution, and build natural environmental resilience.
This focus on green spaces enhances populations’ quality of life,
enriches physical and mental health, improves resilience and
equality as part of an adaptation strategy, and reduces emissions,
helping to meet the sustainability and climate goals of the Paris
Agreement.'* We already see great examples of this planning in
cities like Freetown, Singapore, Lisbon, and Shiraz."”

Improving mobility is a significant factor in going green. The
concept of the 15-minute city was developed primarily to reduce
carbon emissions by decreasing the use of cars and motorized
commuting time. It’s a decentralized urban planning model in
which each local neighborhood contains all the basic social func-
tions needed for living and working. Innovative urban mobility
and planning solutions can help create a convenient, connected,
and more sustainable future, contributing to stronger social net-
works and the quality of living, and reducing congestion, air pol-
lution, and accidents, thereby saving lives.

For example, Saudi Arabia is building a futuristic, mega-city
called NEOM or “New Future,” in desert bordering the Red Sea.
Covering a total area of 26,500 kilometers/10,200 square miles,
NEOM will incorporate smart city technologies. The state has
pledged at least US$500 billion for the project and is soliciting
further investment. All essential daily services—schools, medical
clinics, recreational facilities, and green spaces—will be within
a five-minute walk. Ultra-high-speed transit and autonomous
mobility solutions will make travel easier and give residents
more time to devote to their health and well-being. The LINE,
a170-kilometer belt of hyperconnected, Al-enabled commu-
nities, without cars and roads, powered by 100% clean energy,
and built around nature will provide pollution-free, healthier,
and more sustainable environments for residents.’®

The pandemic highlighted how cities are community-minded
by necessity. The inherent interconnectedness that can make them
vulnerable to public health events and other disruptions can also
make them more resilient. Some cities were able to respond to
COVID-19 better than others because they had focused, in prior
years, on building resilience and had the physical and digital sys-
tems in place. Our research revealed that city leaders the world
over are now applying important lessons learned since 2020
to increase digital transformation in community care, remove
barriers to care, and improve health equity. @

M



1

P16
Where global execs stand on making health
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in America: Money, inflation, war pile on to
nation stuck in COVID-19 survival mode,”
press release, March 2022.

Eva Selenko and Bernad Batinic, “Beyond
debt: A moderator analysis of the relationship
between perceived financial strain and mental
health,” Social Science ¢’ Medicine 73, no. 12
(2011): pp. 1725-32.

Board of Governors of the Federal Reserve
System, “Report on the economic well-being
of U.S. households in 2020 — May 2021,” May
2021; Stella U. Ogunwole et al., “Population
under age 18 declined last decade,” US Census
Bureau, August 12, 2021.

According to the 2017 FDIC National Survey
of Unbanked and Underbanked Households,
“underbanked” are defined as those who have
a checking or savings account and used one
of the following products or services from

an alternative financial services provider:
money orders, check cashing, international
remittances, payday loans, refund anticipation
loans, rent-to-own services, pawn shop loans,
or auto title loans.

Pew Charitable Trusts, Payday loan facts and
the CFPB’s impact, May 2016.

6. Megan Leonhardt, “Payday loans can have
interest rates over 600%—here’s the typical
rate in every U.S. state,” CNBC, February 16,
2021.

7. Meghan Greene et al., The FinHealth spend
report 2021, Financial Health Network, June
2021.

8. Union Bank, annual report 2021.

9. Tala, “Use Tala,” accessed May 30, 2022.

P23

Climate change breeds climate anxiety
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Making smartphones live longer—and

greener
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Data-protection tech that helps Al fulfill its

potential
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Automation won’t end the labor shortage
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The new supply chain equilibrium
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Investing in creative potential
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Rhodes’s original article calls this setting “press”
rather than “place,” the idea being that there are
pressures (or influences) on our behaviors. While
it’s true that the social and physical context

we find ourselves in influences our creative
behavior, it is also true that some of these
influences are not necessarily environmental.
Consequently, it is common for press to be
replaced by place, as we have throughout this
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auditoriums, and floor-to-ceiling whiteboards.
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The first report in this series, Unshackling the
creative business, discussed how creativity in
business is contingent, in that the creativity of
one team depends on the creativity of others;
see Peter Evans-Greenwood et al., Unshackling
the creative business: Breaking the tradeoff
between creativity and efficiency, Deloitte
Insights, April 9,2021.

Joel Backaler and China Tracker, “Haier: A
Chinese company that innovates,” Forbes, June
17,2010.

The authors developed on “investment
opportunity” in the previous essay in the series
Setting the stage for creative performance.

The intention with “investment opportunity”
is to put creativity on an equal footing with
efficiency in an organization’s operating model
by creating a metric for creativity to balance
cost-benefit; see Peter Evans-Greenwood et
al., Setting the stage for creative performance:
Improving creativity in business by measuring
creativity, Deloitte Insights, October 29, 2021.
Several rubrics have been developed to
measure realized creativity, the creativity of
some work product. Typically, this is done

by consulting some suitable set of domain
experts to determine how novel and useful
they consider the work to be. These subjective
metrics are typically called consensual
assessment. For examples, see T. M. Amabile,
“The social psychology of creativity: A
consensual assessment technique,” Journal

of Personality and Social Psychology 43, no.
5(1982): pp. 997-1,013; D. H. Cropley, “The
creative solution diagnosis scale (CSDS),”
Creativity in Engineering: Novel Solutions to
Complex Problems (Cambridge, MA: Academic
Press, 2015), pp. 78—-85; Susan P. Besemer and
Karen O’Quin, “Confirming the three-factor
creative product analysis matrix model in an
American sample,” Creativity Research Journal
12, no. 4 (1999): pp. 287-96.

C. M. Ford, “A theory of individual creative
action in multiple social domains,” Academy
of Management Review 21, no. 4 (1996): pp.
1,112-42.

Sarah Sharples, “Sydney furniture company
IsoKing made $3.6 million after COVID-19
launch,” News.com.au, May 7, 2021; Vanessa
Croll, “Stage builders transform business with
aim to help more Aussies,” News.com.au,
October 16, 2020.

Backaler and China Tracker, “Haier: A Chinese
company that innovates.”

We might compare this to the Four-C
Developmental Trajectory for creativity, which
breaks the development of creativity into a
journey from Mini-C (personal creativity)
through Little-C (everyday creativity) and
Pro-C (professional creativity) to Big-C
(legendary creativity). See Ronald A. Beghetto,
James C. Kaufman, and John Baer, 7eaching
for Creativity in the Common Core Classroom
(New York: Teachers College, Columbia

21.

University, 2014), pp. 21 and 27.

Such as a pandemic. Indeed, this series was
triggered by the observation (toward the end
of the first year of the pandemic) that many
otherwise “creative” organizations struggled to
respond creatively, while some organizations
not particularly known for their creativity
provided creative and innovative responses.

P70-83
Renewable transition: Separating
perception from reality

1.

2,

10.

.
12.
13.
14.
15.

16.

US Energy Information Administration (EIA),
“FAQs: What is U.S. electricity generation by
energy source?,” accessed June 7, 2022.
Deloitte analysis of data from Table 1.1. from
EIA, “Electric power monthly,” accessed May
10, 2022.

Solar Energy Industries Association, “Solar
industry research data,” accessed August 19,
2021.

Energy.gov, “US installed and potential wind
power capacity and generation,” accessed May
10, 2022.

EIA, “Short-term energy outlook data
browser,” May 10, 2022.

The White House, “Fact sheet: President Biden
sets 2030 greenhouse gas pollution reduction
target aimed at creating good-paying union
jobs and securing U.S. leadership on clean
energy technologies,” press release, April 22,
2021.

For global cost decline, see International
Renewable Energy Agency (IRENA),
Renewable power generation costs in 2020,
June 2021, p. 3; for US cost decline, see Mark
Bolinger, Utility-scale wind and solar in the
US: Comparative trends in deployment, cost,
performance, pricing, and market value,
Electricity Markets and Policy Department
at Lawrence Berkeley National Laboratory,
December 8, 2020, p. 21.

Digitalization refers to applying information
and communications technology to the electric
grid. This may involve connecting smart
meters, sensors, and other devices to monitor
grid activity, analyzing the data collected,
applying Al, and using software to manage,
control, and automate operations.

IRENA, Renewable power generation costs in
2020, p. 11.

Emma Penrod, “Solar-plus-storage poised

to become more financially attractive, but
seasonal solutions remain key,” Utility Dive,
December 1,2020.

IRENA, Renewable power generation costs in
2020, p. 18.

EIA, “Wholesale electricity and natural gas
market data,” May 5, 2022.

IRENA, Renewable power generation costs in
2020, p. 18.

Deloitte analysis of data from S&P Global
Market Intelligence.

Michael Taylor, “Analysis shows wind and
solar costs will continue to fall dramatically
throughout the 2020s,” Energy Post,
November 6, 2020.

Electric power systems in regions with high
wind-power contributions have operated
reliably without added storage and with

Deloitte Insights Magazine



17.

18.
19.
20.
21.
22,
23.
24,

25.

26.

27.

28

29,

30.
31

32.
33.
34.
35

little or no increase in generation reserves
(see American Clean Power Association,
AWEA US wind industry annual market
report, year ending 2013,2013). MISO has
been able to integrate huge amounts of wind
without adding power plants to back up its
renewable energy production, partly because
MISO is a large balancing area with many
different energy resources available (see Glen
Anderson, “Integrating renewable energy,”
National Conference of State Legislatures,
June 20, 2016). The IEA could not be any
clearer: No additional dispatchable capacity
ever needs to be built because VRE is in the
system. On the contrary, to the extent of the
capacity credit of VRE, its addition to the
system reduces the need for other capacity
(see American Clean Power Association,
“News roundup: A carbon-free lowa energy
boom, renewable integration is easy, wind and
solar work together,” March 5, 2014).
Variable renewable energy (VRE) refers to
utility-scale wind and solar resources as well as
distributed solar PV. Distributed wind is also
a VRE, but volumes are low, and data was not
available for this analysis.

EIA, “Detailed state data,” July 30, 2021; EIA,
“Small-scale PV estimate,” July 9, 2021.

Ibid.

Electrification scenario data from NREL, 7he
North American renewable integration study:
A US perspective, accessed May 10, 2022.
Deloitte, Managing variable and distributed
energy resources: A new era for the grid,
accessed May 10, 2022.

IRENA, Innovation landscape for a renewable-
powered future, February 2019.

Nord Pool website, accessed May 10, 2022.
Silvio Marcacci, “Denmark may hold the key
to integrating large amounts of intermittent
renewables,” Greentech Media, July 27, 2016.
Asma Aziz et al., “Issues and mitigations of wind
energy penetrated network: Australian network
case study,” Journal of Modern Power Systems
and Clean Energy 6 (2018): pp. 1141-57.

Eric Martinot, “How is Denmark integrating
and balancing renewable energy today?,”
Martinot.info, January 2015.

Midcontinent Independent System Operator
(MISO), “Corporate fact sheet,” accessed May
10, 2022.

Iulia Gheorghiu, “Independent developer
proposes $2.5B underground transmission
line, to bring Iowa wind to PJM, MISO,” Utility
Dive, March 13, 2019.

Iowa Environmental Council, “Iowa wind
energy fact sheet,” March 2021.

MISO, “Corporate fact sheet.”

Iowa Environmental Council, “Iowa wind
energy fact sheet.”

Ibid.

Deloitte analysis based on data from MISO,
“MISO interactive queue,” accessed May 10,
2022.

Ideal Energy, “Renewable hydrogen,” accessed
May 10, 2022.

California ISO, Root cause analysis: Mid-
August 2020 extreme heat wave, January 13,
2021. While some have attributed California’s
electricity supply shortages to VRE, the
causes appear more related to demand

Summer 2022

36.
37.

38.
39.
40

41.

42.

43.

44.

45.

46.

47.

48.
49,
50.

51.

52

53.

54.

55.
56.

surges from unprecedented multistate

heat waves coinciding with wildfires that
constrained transmission and triggered
systemwide failures (for more details, see Ken
Silverstein, “Green energy is not among the
culprits behind California’s energy crisis,”
Forbes, September 8,2020). Nevertheless,
California’s plans to prevent future shortages
include accounting for the state’s changing
generation mix.

Ca.gov, “Distributed energy resources,”
accessed May 10, 2022.

Edith Hancock, “California amends grid
mapping process to make it easier to site
distributed energy resources,” Energy Storage
News, February 4, 2021.

Western Energy Imbalance Market, “Home
page,” accessed May 10, 2022.

Morgan Lewis, Energy storage procurement
tracker, June 2021.

BloombergNEF, “Battery pack prices cited
below $100/kWh for the first time in 2020,
while market average sits at $137/kWh,”
December 16, 2020.

Jeff St. John, “Biden admin aims to make the
US a world leader in lithium-ion batteries,”
Canary Media, June 9, 2021.

Bob Davis, “Biden to deter forced labor with
ban on China’s solar-panel materials,” Wal//
Street Journal, June 24, 2021.

Daniel Moore, “Biden links his climate, trade
goals in comment on making wind turbine
blades in Pittsburgh,” Pittsburgh Post-Gazette,
April 29,2021.

Lawrence Berkeley National Laboratory, Wind
energy technology data update: 2020 edition,
August 2020, p. 30.

Wood Mackenzie, Global wind turbine supply
chain trends 2020, accessed May 10, 2022.
Mike Short and James Mancini, “Overcoming
the 5 supply chain barriers that threaten the
growth of renewable energy,” C.H. Robinson
Blog, June 28, 2021.

International Energy Agency (IEA), “Clean
energy demand for critical minerals set to soar
as the world pursues net zero goals,” press
release, May 5, 2021.

Ibid.

Ibid.

IEA, The role of critical minerals in clean
energy transitions, May 2021.

Adriaan Davidse and Jacek Guzek, 7Trend

10: Meeting demand for green and critical
minerals, Deloitte Insights, February 1, 2021.
Claudiu C. Pavel et al., “Substitution
strategies for reducing the use of rare earths
in wind turbines,” Resources Policy 52 (2017):
pp- 349-57.

Sissi Cao, “Panasonic, GM show off cutting
edge electric vehicle batteries, cobalt-free,”
Observer, January 15,2021.

The White House, “Fact sheet: Biden-Harris
administration announces Supply Chain
Disruptions Task Force to address short-term
supply chain discontinuities,” press release,
June 8, 2021.

Miranda Willson, “Biden’s ‘Buy America’ plan

may hit a solar wall,” Po/itico Pro, March 1, 2021.

Melissa R. Allen-Dumas, Binita KC, and
Colin Cunliff, Extreme weather and climate
vulnerabilities of the electric grid: A summary

of environmental sensitivity quantification
methods, Oak Ridge National Laboratory,
August 16, 2019.

National Oceanic and Atmospheric
Administration, Billion-dollar weather and
climate disasters, accessed May 10, 2022.
Aaron Larson, “Prepare your coal plant for cold
weather operations,” Power, October 1, 2014.
Sunrun, “Do solar panels work in cold
weather?,” November 29, 2021.

Collin Eaton, James Rundle, and David Uberti,
“U.S. pipeline shutdown exposes cyber threat to
energy sector,” Wall Street Journal, May 9, 2021.
Alexandra Van Dine, Michael Assante, and
Page Stoutland, Outpacing cyber threats,
Nuclear Threat Initiative, January 1, 2016.
Andy Greenberg, “Researchers found they could
hack entire wind farms,” Wired, June 28, 2017.
The White House, “Executive order on
improving the nation’s cybersecurity,” May
12,2021.

US Department of Energy (DOE), Roadmap
for wind cybersecurity, accessed May 10, 2022.
Anmar Frangoul, “Renewable electricity
generation is growing—but it’s not enough

to meet rising demand, IEA says,” CNBC, July
15,2021.

Frost & Sullivan, “Global digital grid (sensors,
meters, and communications) growth
opportunities,” August 20, 2021, pp. 50-51.
Brad Plumer, “A glimpse of America’s future:
Climate change means trouble for power
grids,” New York Times, February 16, 2021.
Edison Electric Institute, “The clean energy
transformation: Electric companies are leading
the way,” accessed May 10, 2022.

Stanley Porter et al., Utility decarbonization
strategies: Renew, reshape, and refuel to zero,
Deloitte Insights, September 21, 2020.
Deloitte analysis of data from S&P Global
Market Intelligence.

Joseph Rand et al., Queued up: Characteristics
of power plants seeking transmission
interconnection as of the end of 2020, Lawrence
Berkeley National Laboratory, May 2021, p. 3.
EIA, “Form EIA-860 detailed data with
previous form data (EIA-860A/860B),”
accessed May 10, 2022.

Galen Barbose, U.S. renewables portfolio
standards, Lawrence Berkeley National
Laboratory, February 2021, p. 16.

DOE, “DOE announces $52.5 million to
accelerate progress in clean hydrogen,” July
7,2021; Julian Spector, “Newsletter: DOE

goes long on long-duration storage,” Canary
Media, July 15, 2021; United States Senate,
117th Congress, 1st session, H.R.3684,
“Infrastructure Investment and Jobs Act,
Division D — Energy: Title IIl—Fuels and
Technology Infrastructure Investments,”
accessed May 10, 2022.

57.

58.
59.
60

61.

62.
63.

64.
65.

66

67.

68

69

70

.

72.

73.

74.

P88

The end note: The shifting balance
between health, safety, and financial
concerns

1. Deloitte, “Global State of the Consumer
Tracker,” accessed May 26, 2022.

2. Ibid.

3. 1bid.

87



THE END NOTE

they’ve stood the test of time.

The shifting halance hetween health,
safety, and financial concerns

Some research and insights have a short shelf life, while others continue to
gain color and context. In each issue of Deloitte Insights Magazine, we look
back on research we published and ideas we pitched, and evaluate whether

By Stephen Rogers
Managing director of Deloitte’s Consumer Industry Center

What we said then

“In the span of a few months, what
started as a global health crisis morphed
into an economic one as well. It's been
more than a century since the world has
seen these two forces so intertwined.

We do not expect to see a return to
normal, or even a new normal, until total
concern descends from its elevated level
and financial concerns overtake those of
immediate health and safety.”

1In the throes of a dual-front crisis: Establishing the road to a
global consumer recovery, Deloitte Insights, April 2020.

88

What we say now

We're still in a dual-front crisis, according to the Deloitte Global State
of the Consumer Tracker. However, after lagging behind for the better
part of two years, financial stress is now overpowering health and safety
concerns as the primary determinant of consumers’ decision-making by
quite a strong margin.

Following omicron, global pandemic anxiety subsided dramatically
among the 23,000 respondents across 23 countries who participated
in our monthly consumer survey. Consumers’ perceived safety of doing
everyday things like going to the store quickly reached two-year highs,
and it continues to improve with each passing month.!

At the same time, record inflation continued unabated, exacerbated
by geopolitical conflict. And with government stimulus programs no
longer around to help consumers make ends meet, financial sentiment
metrics have begun flashing warning signals. Globally, financial anxiety
is high—as is concern around inflation, and consumers’ level of savings
and credit card debt.? In some countries, including the United States,
China, and England, discretionary spending intentions are weakening.?

In many ways, consumer businesses face similar challenges compared
to early pandemic days. They still need the agility to respond to rapidly
changing consumer behavior. And few can predict the extent of the finan-
cial headwinds that lie ahead.

Even as the pandemic gradually fades, many companies are finding
that prepandemic financial and forecasting models no longer work. The
“new normal” remains elusive.
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