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Smart City, Standardization and its Services

Foreword

Why is it so important that we
decarbonize cities? How should

we do it?
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Net Zero Carbon Cities: An Integrated Approach

Systemic Efficiency is a delivery mechanism

that encompasses clean electrification, smart \ : o :

digital technology, and efficient buildings and g & &% @~ 3 An Integrated Approach

infrastructure, along with a circular economy o ' ' ? / ) j O s L L
approach to water, waste and materials. S - : B

SYSTEMIC EFFICIENCY llAn inte rated

OVERVIEW approach for cities
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Net Zero Carbon Cities: An Integrated Ax

The need for an integrated ap-
proach becomes clear when look-
ing at energy flows (See Chart 1).

NET ZERO CARBON
FUTURE

N E I Z E ‘ City and national level leaders, as well as private

businesses, often approach urban infrastructure
with recommendations, policies and actions from
their individual sectors (energy, buildings, mobil-
ity). While this can help move cities towards a net
ZA} =7F A=ARE ohEt wzE 7]9e =A] ? zero carbon future, integrated solutions will result
o] s odA], HE, ol T 4 &oF in greater impact.
o] Akt A, 2AF o]&dte] Yot B
7b gt} ole E=AZF YAl =%t n](Net Zero
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Chart 1. Estimated US Energy Use in 2019: ~100.2 Quads
201944 £ 0|2 oflix| AF22: ~100.2 Quads*
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Diagram adapted from Lawrence Livermore National Laboratory (LLNL) and
US Department of Energy, Estimated US Energy Consumption in 2019 Energy
Flow Chart
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An integrated approach to

transitioning cities to net
zero carbon needs:
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Chart 2. Opportunities for the decade ahead
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Diagram adapted from World Economic Forum and Accenture Analysis,
System Value; for more information, see https://www.weforum.org/
projects/system-value (link as of 04/12/2020)

Net Zero Carbon Cities: An Integrated Approach, World Economic Forum



Investing at scale in efficient, clean energy
solutions will boost economies while de-
livering positive environmental, social and

public health outcomes for residents.
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SYSTEM VALUE FRAMEWORK
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projects/system-value (link as of 04/12/2020)
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To transition cities to a net zero carbon future,

this framework recommends focusing on ultra-
efficient buildings, smart energy infrastructure

and clean electrification alongside consider-

/4

ation of compact urban form.

How to transition to an inte-
grated approach
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Ultra-efficient, connected buildings combine high performance and

low-carbon buildings materials with electric systems, distributed

energy and intelligent management systems to maximize efficiency

Smart energy infrastructure
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Compact urban form
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Chart 4. Integrated

energy systems in cities
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Challenge Buildings are
at the heart of the de-
carbonization equation.

/4

Solutions to decrease building emissions have largely focused

on the level of individual buildings, mainly because of the lack of

an integrated system-wide strategy.

Challenge: Heating and Cooling
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Electrified heating and cooling
et S s

Solar rooftop and distributed

storage
S EfLEnt 2ANMEER|

Building management systems
2 iLX|HE AJAH

Charging infrastructure
kit HS s}

28 57 F AYS “HAA AT 5 ek
HAFo| A olefdt BHo] A Mot
New construction

A HE

A W AR Aa" B AntE A7)

olgaT d=E A 4 HEEET

>

g AT ALEEAY AE THsT A
A, BEA B @Y o AZUL A6 2
AAZ gFo] £ AAZ W olgsd A%
o) ¥ JRE Foly Ego] Tk B¢,

A Qzetel] et A2 A

Sh kT YA MBS FHE0r 4 gtk

EDGE Next raises

the bar on sus-
tainability and em-
ployee well-being
with Azure Digital
Twins
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EDGE Olympic - Amsterdam | A development by EDGE Technologies

Lidl Distribution Centre, Finland

EDGE Olympic Building, Netherlands

Building codes can require
fully electric, highly efficient,
grid-interactive buildings with
on- and/or off- site renewable
energy systems and smart

e-mobility infrastructure.
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ENERGY IS FUN-

DAMENTAL FOR
SOCIO-ECONOM- 4
IC DEVELOPMENT

ENERGY INFRASTRUCTURE

Smart energy infrastructure - power gen-
eration, distributed energy sources, wires,
heating and cooling networks, smart meters,
smart charging and everything that encom-
passes the “grid” - is what makes cities run.

SMART

NET ZERO CARBON FUTURE
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DIGITALIZED SYSTEM

HOW CAN SMART ENERGY INFRA-
STRUCTURE CONTRIBUTE?

Smart energy infrastructure
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For more detail on the integration of mobility with the electric-
ity system see Electric Vehicles for Smarter Cities: The Future of
Energy and Mobility.
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Source: Electric Vehicles for Smarter Cities: The Future of Energy and
Mobility, World Economic Forum, 2018, http:// www3. weforum.org/docs/
WEF_2018_%20Electric_For_Smarter_Cities.pdf
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ENERGY EFFI-
CIENCY COMPLE-
MENTS ELECTRI-
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HOW CAN CLEAN ELECTRIFICATION
CONTRIBUTE?

Utility scale - Solar PV and wind
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Today, a dynamic system is possible. Energy, payments and information can
flow in all directions through buildings, transport and the grid. This enables
more robust demand response programmes, time-of-use and locational

pricing, and energy storage services.
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2. Examples of enabling poli-
cies
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4 O NATIONAL OR REGIONAL POLICY-
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INTEGRATED POLICIES FOR STAKEHOLDER COLLABORATION

To deliver net zero carbon cities it is essential that city and national gov-
ernments, business and civil society align and collaborate on a common
agenda. This chapter provides a summary of who needs to act and specific
recommendations.
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a1

ENERGY SERVICE PROVIDERS, ES-
PECIALLY UTILITY AND ENERGY
COMPANIES, PLAY A KEY ROLEIN
INCREASING RENEWABLE ENERGY
SUPPLY AND CITY ELECTRIFICATION.
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“We would like to see the majority of cities in China commit
to achieving net zero by 2035-2045 to ensure the country can
hit net zero by 2060.”

Lin Bogiang, Chair of the World Economic Forum's Interna-

tional Energy Community China
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Thinking beyond isolated projects
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Understanding the business case for green buildings
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Energy service providers
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A few ideas for action:
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Recommendation for greener,
healthier and more sustainable
cities

Assess city emission and energy flows,
building and infrastructure performance
levels. Set ambitious targets.

Coordinate with national level policy-
makers.

Develop an action plan, measure and
report progress.

Involve citizens to contribute to their own

city transition.
Create cross-sectoral boards for integrated
city planning and development.

Establish regular dialogue with academia
and businesses.

i
'
’
'
'
‘

ol
]
0
.
"
"
0

BEEREEERE
mEm=8=

.;’-

Adoption of Standards in Smart cities - 38




Net Zero Carbon Cities: An Integrated Approach

1. https://www.un.org/sustainabledevelopment/cities/ (link as
of 04/12/2020)

2. https://www.worldbank.org/en/topic/urbandevelopment/
overview (link as of 04/12/2020)

3. Bazaz, A., Bertoldi, P., Cartwright, A., de Coninck, H., Engel-
brecht, F., et al.,, Summary for Urban Policymakers: What
the IPCC Special Report on Global Warming of 1.5°C Means
for Cities, IPCC, December 2018 https://www.ipcc.ch/site/
assets/uploads/sites/2/2018/12/SPM-for-cities.pdf (link as of
07/12/2020)

4. Lawrence Livermore National Laboratory (LLNL) and US
Department of Energy, Estimated U.S Energy Consumption
in 2019 [Energy Flow Chart], https://flowcharts.lInl.gov/ (link
as of 04/12/2020) Data is based on DOE/EIA MER (2019).
Distributed electricity represents only retail electricity sales
and does not include self-generation. EIA reports flows for
non-thermal resources (i.e. hydro, wind, geothermal and
solar) in BTU-equivalent values assuming a typical fossil
fuel “heat rate”. The efficiency of electricity production is
calculated as the total retail electricity delivered divided by
the primary energy input into electricity generation. End use
efficiency is estimated as 65% for the residential, and com-
mercial sectors, 21% for transport and 49% for the industrial
sectors, which was updated in 2017 to reflect DOE’s analysis
of manufacturing. Total may not be equal to sum of compo-
nents due to independent rounding.

5. Griffith, Saul, Rewiring America, 2020, https://www.rewirin-
gamerica.org/handbook (link as of 04/12/2020)

6. World Economic Forum and Accenture Analysis, System
Value; for more information, see https://www.weforum.org/

projects/system-value (link as of 04/12/2020)

7.1bid. The analysis for Brazil, India and the US describes ben-
efits to 2025 and for Europe to 2030.

8. Bringing embodied carbon upfront, World Green Building
Council, 2019, https://www.worldgbc.org/embodied-carbon
(link as of 04/12/2020)

9. https://www.vattenfall.se/foretag/fjarrvarme/samenergi/
(link as of 04/12/2020)

10. Chilling Prospects: Tracking Sustainable Cooling for All
2020, SEforAll, 2020. https://www.seforall.org/chilling-

ENDNOTES

prospects-2020 (link as of 04/12/2020)

11. Cooling, IEA, 2020, https://www.iea.org/reports/cooling
(link as of 04/12/2020)

12. Schneider Electric assessment based on EU average case,
assuming 50% energy efficiency savings per retrofit and 60%
baseline share of fossil fuels for heating demand.

13. Bringing embodied carbon upfront, World Green Building
Council, 2019, https://www.worldgbc.org/embodied-carbon
(link as of 04/12/2020)

14. From principles to practice: First steps towards a circular
built environment, Arup and the Ellen MacArthur Founda-
tion, 2018, https://www.arup.com/perspectives/publications/
research/section/first-steps-towards-a-circular-built-envi-
ronment (link as of 04/12/2020)

15. European Energy Industry Investments, Directorate Gen-
eral for Internal Policies Policy Department A: Economic and
Scientific Policy, European Parliament, Page 16, 2017, https://
www.eesc.europa.eu/sites/default/files/files/energy_invest-
ment.pdf (link as of 04/12/2020)

16. Global Innovations from the Energy Sector 2010-2020,
World Economic Forum, 2020, Page 6 http:/www3.we-
forum. org/docs/WEF_Transformational_Energy_Innova-
tions_2010_2020.pdf

17. Conclusions, 2nd E.DSO Stakeholder and Innovation Coun-
cil, 2019, https://www.edsoforsmartgrids.eu/wp-content/
uploads/2020/02/E.DSO-SIC-paper-2019_final.pdf

18. Electric Vehicles for Smarter Cities: The Future of Energy
and Mobility, World Economic Forum, 2018, http://www3.
weforum.org/docs/WEF_2018_%20Electric_For_Smarter_Cit-
ies.pdf

19. Griffith, Saul, Rewiring America, 2020, https://www.rewir-
ingamerica.org/handbook (link as of 04/12/2020) Rewiring
America has estimated that so much energy is wasted con-
verting fossil fuels to energy that if we electrify everything,
we need only one-half our primary energy to fuel our lives.

20. Best available technologies for the heat and cooling market
in the European Union, JRC Scientific and Policy Reports, Eu-
ropean Commission, 2012, https://publications.jrc.ec.europa.
eu/repository/bitstream/JRC72656/eur%2025407%20 en%20
-%20heat%20and%20cooling%20final%20report-%20online.

39 - International Standardization for Smart Cities

Smart City, Standardization and its Services

pdf (link as of 04/12/2020)

21. Electric buses, the green revolution on the streets of
Santiago, EnelX, 2018, https://www.enelx.com/it/en/news-
media/ notizie/2018/12/electric-buses-santiago-chile (link as
of 04/12/2020)

22. Electric-vehicle smart charging, innovation landscape brief,
IRENA, 2019, https://irena. org/-/media/Files/IRENA/Agency/
Publication/2019/Sep/IRENA_EV_smart_charging_2019. pdf
?la=en&hash=E77FAB7422226D29931E8469698C709EFC13E
DB2 (link as of 04/12/2020)

23. https://www.colorado.edu/faculty/hodge/research/pena-
station-project (link as of 04/12/2020)

24. Myers, Joe, Why are China’s cities becoming less crowded?,
Agenda, 2015, https://www.weforum.org/agenda/2015/11/
why-are-chinas-cities-becoming-less-crowded/ (link as of
18/12/2020)

25. Walker, Alissa, These mayors pledged to reduce emissions.
Why are they widening highways?, Curbed, 2019, https://
archive.curbed.com/2019/12/6/20802235/climate-mayors-
widening-highways-emissions (link as of 18/12/2020)

26. Solid Waste Management, The World Bank, 2019, https://
www.worldbank.org/en/topic/urbandevelopment/brief/
solid- waste-management (link as of 04/12/2020)

27. Report of the Finance Division on the Fiscal 2019 Pre-
liminary Budget and the Fiscal 2018 Preliminary Mayor’s
Management Report for the Department of Sanitation, The
Council of the City of New York, 2018, https://council.nyc.
gov/budget/wp-content/uploads/sites/54/2018/03/FY19-
Department-of-Sanitation.pdf (link as of 04/12/2020)

28. https://resilientcitiesnetwork.org/urban_resiliences/waste-
circular-economy/ (link as of 08/12/2020)

29. Badstuber, Nicole, London congestion charge: what worked,
what didn’t, what next, The Conversation, 2018, https://the-
conversation.com/london-congestion-charge-what-worked-
what-didnt-what-next-92478 (link as of 18/12/2020)

30. Pike, Ed, Congestion Charging: Challenges and Opportu-
nities, The International Council on Clean Transportation
(ICCT), 2010, https://theicct.org/sites/default/files/publica-
tions/congestion_apr10.pdf (link as of 18/12/2020)

31. Climate Emergency Urban Opportunity, Coalition for Urban
Transitions, 2020, https://urbantransitions.global/wp-con-
tent/uploads/2019/09/Climate-Emergency-Urban-Opportu-
nity-report.pdf, page 11 (link as of 04/12/2020)

32. Principles for Effective Urban Infrastructure, National Infra-
structure Commission, 2020, https://nic.org.uk/studies- re-
ports/cities-programme/principles-for-urban-infrastructure-
strategies/ (link as of 04/12/2020) In the UK, two important
government advisory bodies - the National Infrastructure

Commission and the Committee on Climate Change - have

recently made separate and compelling cases against siloed
infrastructure sectors and fragmented governance.

33. C40 Mayors’ Agenda for Green and Just Recovery, C40,
2020, https://www.c40.org/other/agenda-for-a-green- and-
just-recovery(link as of 04/12/2020) The C40 Mayors' Agenda
for Green and Just Recovery provides further recommenda-
tions and actions.

34. https://www.nrel.gov/analysis/los-angeles-100-percent-
renewable-study.html (link as of 08/12/2020)

35. Examples include LEED for Cities and Communities, LEED
ND, BREEAM Communities or DGNB Urban Districts among
others. https://www.usgbc.org/leed/rating-systems/leed-
for-cities, https://www.breeam.com/discover/technical-
standards/communities/, https://www.dgnb-system.de/en/
districts/urban-districts/index.php (link as of 07/12/2020)

36. Net zero carbon buildings: three steps to take now 2020,
Arup, 2020, https://www.arup.com/perspectives/publica-
tions/ research/section/net-zero-carbon-buildings-three-
steps-to-take-now (link as of 04/12/2020)

37. How to calculate embodied carbon, The Institution of Struc-
tural Engineers, 2020, https://www.istructe.org/IStructE/
media/Public/Resources/istructe-how-to-calculate-embod-
ied-carbon.pdf (link as of 04/12/2020)

38. The impact of sustainability on value, JLL, 2020, https://
www.jll.co.uk/en/trends-and-insights/research/the-impact-
of- sustainability-on-valuereport (link as of 04/12/2020)

39. https://www.enelx.com/it/it/news-media/comunicati-stam-
pa/2020/12/enel-x-sun-plugplay-limpianto-fotovoltaico-che-
si- monta-sul-balcone-per-contribuire-allenergia-della-casa-
(link as of 04/01/2021).

40. Climate Emergency Urban Opportunity, Coalition of
Urban Transitions, 2020, https://urbantransitions.global/
wp-content/ uploads/2019/09/Climate-Emergency-Urban-
Opportunity-report.pdf page 12. (link as of 04/12/2020)
Based on global GDP of $84.74 trillion. See: IMF Data Mapper,
2019. GDP, current prices: Billions of US dollars. International
Monetary Fund, Washington, DC. Available at: https://www.
imf. org/external/datamapper/NGDPD@WEO/OEMDC/AD-
VEC/ WEOWORLD

41. Measuring Stakeholder Capitalism: Top Global Companies
Take Action on Universal ESG Reporting, World Economic
Forum, 2020, https://www.weforum.org/press/2020/09/mea-
suring-stakeholder-capitalism-top-global-companies-take-
action-on-universal-esg-reporting/ (link as of 04/12/2020)

Adoption of Standards in Smart cities - 40



