enewables in Cities 2019
Global Status Report

Webinar

Lea Ranalder
Duncan Gibb

27 February 2020



COLLABORATION ON THE ENERGY TRANSITION — MULTI-STAKEHOLDER APPROACH ?/ R E N 21
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COLLABORATION ON THE ENERGY TRANSITION — ADVANCING KNOWLEDGE AND DEBATES
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RENEWABLES IN CITIES 2019 GLOBAL STATUS REPORT

Renewables in Cities 2019 Global Status Report

First annual stocktake of renewable energy in cities

The report features:

1. Citiesin the Renewable Energy Transition

2. Drivers for Renewable Energy in Cities

3. Urban Policy Landscape: Targets and Policies

4. Urban Renewable Energy Markets

5. Mobilising Finance and Enabling Business Models

6. Citizen Participation &%&
380

experts contributed to the REC-GSR,
working alongside an international
authoring team and the REN21
Secretariat

7 REN21

2019 GLOBAL STATUS REPORT
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61%

of contributors are new members

of the REN21 Community, indicating
the attractiveness of this focus on
cities in the energy transition

)

More than

50

interviews were conducted
with city or sector-specific
experts from around the world
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Cities in the world

Bring cities to the energy debate, the energy debate to cities
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2019 RENEWABLES GLOBAL STATUS REPORT

% REN21

Beyond power

Over 80% of demand for heating, cooling and transport

® Globally, around 26% of electricity is
renewable

® Renewables lagging behind in
heating, cooling and transport

® Heating and cooling

— approx. 50% buildings / 50%
industry

— local markets

® Urban transport: 40% of final energy
in transport sector

Renewable Energy in Total Final Energy Consumption, by Sector, 2016

Heating and Cooling

1T %
10%_) 3% N 26%4

renewable renewable renewable
energy Trend energy Trend energy Trend

Note: Data should not be pared with previous editions of the R bles Global Status Reports.
Electricity also supplies final energy demand in the heating and cooling sector (71% in 2016), and transport sector (11% in 2016).
Source: Based on OECD/IEA.

% REN21
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D rive rs fo r re n ewa b I e e n e rgy Drivers and Opportunities for Urban Renewable Energy

DRIVERS FOR RENEWABLE ENERGY IN CITIES

Cities pursue renewables to meet a range of objectives

Climate change

Ensuring healthy living environment - addressing air pollution

Reducing municipal costs

Local jobs

®

®

®

® Economic development
®

® Energy security

®

Access to energy

Z REN21

Cities have a direct responsibility for their residents
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RENEWABLES IN CITIES GLOBAL STATUS REPORT

Cities have ambitious targets, not only in the power sector

Target and vision setting for municipal operations and city-wide energy

Ambition tends to be:

® Higher: cities target larger
shares of renewables than
national counterparts

® Broader: cities also set targets
in heating, cooling and transport
sectors

® 250 cities worldwide have
adopted some form of 100%
renewables target

Number of 100% targets
(10 year period aggregate)

100% Renewable Energy Targets in Cities, As of Mid-2019

120 — : :anfpo“ i —lmllz 113 -
eating and Cooling I
100 — Power — —
O
80 70 —
60 1 = i
40 —
0 1 ol o
2020 2030 2040 2050 target year

Note: By mid-2019, 370 targets in over 250 cities have been identified. In addition, several 100% target exist in

villages as well as provinces around the world. Data included in this figure were compiled by REN21, ICLEI and

The Global 100% Renewable Energy Platform with material provided by a variety of stakeholders, including

CDP, CAN, C40, IRENA, Sierra Club, Renewable Cities (2018); and may not be comprehensive.

% REN21
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370 targets in over

250 cities

].4 both
_ 53 municipal

operations
target

303
city-wide
targets
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Policies and actions in municipal operations
Advancing renewable energy in municipal operations

® Procuring renewable energy for consumption of
municipal operations

® Scaling-up renewable generation on public buildings
(e.g. Solar PV, solar thermal)

® Integrating renewable energy in district energy networks
and and switching municipal fleets to biofuels and EVs

® Using municipal waste and wastewater to generate
biogas, biomethane

Municipal
operations

- direct energy consumers
- direct producers

- owners and operators of
municipal infrastructure

"' ( ([T 1]] l Ill1

Cities leading by example, shifting to renewables in municipal operations

27 Feb 2020, ISES
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Beyond municipal operations

Cities are using regulatory policies to advance renewable energy city-wide

® Regulators and policy-makers: creating environment
for city-wide renewable in power, heating and
cooling

- Building codes requiring zero-emissions
- Solar power mandates

® Facilitating renewable deployment for other actors in
urban environment (businesses, citizens,
communities, places of worships, urban delivery
companies)

- Raising awareness about RE benefits

- Contribute to knowledge sharing and dialogue

- regulators and

policy makers
- facilitators/aggregators
- financing entities

l'lllllé

URBAN PLANNERS

# REN21
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RENEWABLES IN CITIES GLOBAL STATUS REPORT

Beyond the city

Cities are champions for renewable energy at the global scale
® Champions, trend setters and advocates at the national
level
- Pushing for higher ambition
- Proving the viability of renewables

® Inspiring and learning from other cities worldwide,
organisation city networks

%7 REN21

Global

# REN21

8/

. %‘.

National

~ L

Cities cannot advance the transition to renewable energy transition alone
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Multi-level governance
Cities need the support from national governments to realise renewable energy

. City powe ran d a uth o) rity over ene rgy iSS ues Average Annual Subsidies for Fossil Fuel Use in Urban Areas, by Sector, in the OECD and BRIICS Countries, 2015-2016

- is often limited, in particular in Asia, Latin

America and Middle East Industry and

business

- cities cannot achieve sustainability alone

g or Ec
Indonesia, China and South Africa. A further USD 27.7 million in subs
countries goes to fossil fuel use in social and public services

7 REN21

® Conflicting/unsupportive national policies
- building codes, vehicle regulation

- national fossil-fuel subsidies

Cities cannot advance renewable energy transition in isolation
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Global Solar Markets
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Renewable energy continues to grow
Global reach of renewable power RENEWABLE ENERGY INDICATORS 2018

2017 2018
INVESTMENT

New investment (annual) in renewable power and fuels’ billion USD 326 289

® Total global capacity rose -
8% i n 20 18 . 2’ 3 78 G W Renewable power capacity (including hydropower) GwW 2,197 2,378

Renewable power capacity (not including hydropower) GwW 1,081 1,246

Ca pa City i N Cl u d i ng Hydropower capacity? GW 1mz 1,132

B8 wind power capacity Gw 540 591

hyd ro p Owe r Solar PV capacity? GW 405 505

[J Bio-power capacity GW 121 130

‘ 1 8 1 G W of re n ewa b I e Geothermal power capacity GW 12.8 13.3
Concentrating solar thermal power (CSP) capacity GW 49 5.5

power add itions Ied by Ocean power capacity GW 0.5 0.5

[ Bioelectricity generation (annual) TWh 532 581

Solar PV with 100 GW
(55% of new addltlonS) Solar hot water capacity* GWan 472 480

TRANSPORT

3 Ethanol preduction (annual) billion litres 104 12

3 FAME biodiesel production (annual) billion litres 33 34

[ HVO biodiesel production (annual) billion litres 6.2 7.0
% REN21
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Power sector leading
Renewables supply more than 26% of global electricity

Estimated Renewable Energy Share of Global Electricity Production, End-2018
® For the first time, more

electricity was from solar PV 738% 4
than bio-power et
Renewgble
® Strong growth in renewable electricity

generation, but rising 5.5% wind power

electricity demand (up to 4%
in 2018) makes it challenging
to achieve larger share

15.8%

Hydropower

2.4% Solar PV
2.2% Bio-power

Geothermal, CSP
0.4%
. ‘o and ocean power

Note: Data should not be compared with previous version of this figure due to
revisions in data and methodology.

% REN21 RENEWABLES 2019 GLOBAL STATUS REPORT
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181 gigawatts of renewable power added in 2018

Around 55% of these new additions were solar PV

® Addedin 2018:
- 100 GW of solar PV
- 51 GW of wind power
- 20 GW of hydropower

- 10 GW of bio-power, CSP
and geothermal power

® 2018 was the 4t consecutive
year that more than 50 GW of
wind power was added

Annual Additions of Renewable Power Capacity, by Technology and Total, 2012-2018

Additions by technology (Gigawatts) Added in 2018  Total additions (Gigawatts)
120 181 Gigawatts 200
Solar PV B Wind power

100 B Hydropower B Bio-power, geothermal,

== Total renewable

power
ocean power, CSP
150
80
60 | 100
A,
0 O~
A 0
50 !
N I II I I ) yﬂ\
M Q
D O
. | | O B i [ | II Il é\\)
2012 2013 2014 2015 2016 2017 2018

Note: Solar PV capacity data are provided in direct current (DC).

% REN21
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Solar PV capacity additions pass 100 GW mark in 2018

® Solar PV capacity additions
were more than 100GW for
the first time

® Cumulative capacity: 505GW
an increase of 25% from 2017

Solar PV Global Capacity and Annual Additions, 2008-2018

7 REN21

Gigawatts
600 _World Total Annual additions
505 Gigawatts . ,
Previous year's
500 capacity
405
400
305
300 —
229
200 177 Wi
138 = -
01 ,/CE::\
100
40 71
15 23 117 —
7 +8
0
2008 2009 2010 20M 2012 2013 2014 2015 2016 2017 2018

Note: Data are provided in direct current (DC).
Totals may not add up due to rounding.

7 REN21

Source: Becquerel Institute and IEA PVPS,
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Solar PV now fastest growing energy technology worldwide
Around 55% of these new additions were solar PV

Solar PV Global Capacity, by Country and Region, 2008-2018

® Solar PV is the fastest growing Gigawatts
; 600 World Total
‘energy ‘technology, andin an' 505 Gigawatts
increasing number of countries 500
® 11 countries added more than 200 405
1GW in 2018 205 =
300 =
® 32 countries had cumulative 229 I ||
capacity of at least 1GW 200 Lo i*-*.
138 — |
101 |
100 20 71 —-i-i-i-i
5B e =2

(———

2% REN21

Rest of World
[ India
I Germany
Bl Japan
Bl United States
China

2008 2009 2010 201 2012 2013 2014 2015 2016 2017 2018

Note: Data are provided in direct current (DC).
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Growth rate slows for solar water heating capacity additions

® Cumulative global operating

capacity for solar water heating
collectors increased 2% to reach

480 GWin

® The majority of this capacity is
glazed collectors

® The 2018 increase of 8 GWhh is
the smallest in the last ten
years

Solar Water Heating Collectors Global Capacity, 2008-2018

Gigawatts-thermal
500

409
400 374

330

300 285 AN I e T T

242

203
200 170

100

) World Total
480 Gigawatts-thermal
472 Glazed
456
435 collectors
Unglazed
collectors
D,

2008 2009 2010 20Mm 2012 2013 2014

Note: Data are for glazed and unglazed solar water collectors
and do not include concentrating and air collectors.

7 REN21

2015 2016 2017 2018

Source: IEA SHC.
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More markets report solar thermal sales increases in 2018

Solar Water Heating Collector Additions, Top 20 Countries for Capacity Added, 2018

Gigawatts-thermal

25 0%

® Globally, 33.3 GWw of solar

thermal capacity was added in
2018 N ("’;}7’% ’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ W Unglazed
! 29 collectors
. | | Bl Glazed - ted
® China accounted for 74% of 15 12 tube collectors
gross additions, with 24.8 GWi s BN Glazed - flat plate
10 |
® Annual installations rose in 10 ' oo 5%
I ' ]
of the world’s 20 largest ] | +2%-8% 1795 ~\O'~
I 03 3%tdn \
markets [ s +128%
| %-8% | o,
(.5 gl o | - 1 +é/°-3% | 1% 79 +5%+2%
0
& S (@\ '5‘2'9 @\\’b {b@ ‘,oq} & & \@b RS \@* & &S \{bb N e
¢ ST MESEC o 60\&\\ o@o;\oé O

S
Note: Additions represent gross capacity added.
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Urban Renewable Energy
Markets - Focus: Solar PV
and Solar Thermal
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Renewable power in cities

Cities are increasingly shifting to renewable power use

® City governments and other actors are
shifiting to renewables for power
consumption

- applications: street/indoor lighting,
appliances, cooking, etc

- contracting their renewable
electricity supply via PPAs

® More than 100 cities use at least 70% of
renewable power (2017)

® Renewable power consumption in cities also
depends on regional/national power mix

Renewable Power in Cities, by Number of Cities and Renewable Share, 2017

Number of cities
City average

80 78
o 70
60
50 43 At least
b3 - 1 O O cities
34 worldwide use
30 70% or more
= . — renewable
21 23 19 23 electricity
20 - — — — — —

7

0% >0-9% 10-19% 20-29%  30-39%  40-49%  50-59%  60-69%  70-79%  80-89%  90-100%

Note: The figure shows shares of renewables in the electricity consumption
of 340 cities that self-reported to COP.

% REN21

City average is calculated based on the 340 cities shown.
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Beyond renewables in power consumption
Solar PV as an opportunity to become decentralised electricity producers

® Renewable energy activity in cities has focused on distributed solar PV:

- Adapted to resource availability and potentials: main renewable
energy technologies are currently rooftop/building-integrated solar PV

- Cumulative distributed solar PV installation totalled 213 GW (2018)

® Municipal governments have become active in distributed renewable
energy generation

- public buildings: schools, administrative buildings, etc

- drivers: reducing costs, showing leadership, increasing local awareness

27 Feb 2020, ISES
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Urban solar markets: beyond municipal governments
Important role of other urban actors in scaling up renewables

® Private solar PV installations have also increased in
cities, facilitated by favourable policies and financial
or tax incentives

® Other urban actors are also producing renewables:

- Many large corporations have scaled up their use of
renewable electricity from solar PV

- Places of worship

® Obtaining data on distributed solar PV is difficult

Municipal governments have a key role to stimulate local renewable power generation

27 Feb 2020, ISES
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Street lighting

Solar-powered street lighting helps to reduce municipal energy costs

® Municipal public lighting can account for up to 40%
of municipal electricity budget

® Sales in solar powered street lighting reached 3.8
million cumulatively in 2017: almost half in Asia
and the Pacific

® Energy efficiency: large potential for future savings
in developing and emerging economies

27 Feb 2020, ISES
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Solar thermal markets in cities
An opportunity for local heat generation

® Solar thermal can provide low-temperature heat for water and
space heating

® Stand-alone system: typically on building facades and rooftops

® Municipal building codes facilitate the use of solar thermal
systems in cities, e.g. Barcelona

® Overall data on urban renewable heat capacity and generation is
lacking, but numerous examples exist:

- Kyiv: installed solar water heaters at preschools and nurseries

- Belo Horizonte: 3500 solar water heating systesms installed in
flats

27 Feb 2020, ISES
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Solar thermal systems

Role: target and vision setting, for municipal operations and city-wide energy

® District heating and cooling networks
mostly in Europe, China and North
America

- Biomass sources account for
around 95% of renewable energy

- Geothermal is increasing

- Solar thermal: 339 large-scale
systems, the majority within
Europe

Solar District Heating Systems, Global Annual Additions and Total Area in Operation, 2008-2018

World Total
339 Systems

40 2,000,000

I Number of systems 1
=]
= -
‘
.
___ =
|

Number of systems Collector area in m?

i added outside Europe

Number of systems
added within Europe

) /
25

1,500,000

|
1
-
] 1
= Y.
- = -
]
20 -~ = 1000000 m—r‘ N
| - |
| | -
| == _—
15 ] | l
| |
= = =
10 = 500,000 Cumulative
’ collector area
=] in operation
5 __ within
- Europe
0
2008 2009 2010 20m 2012 2013 2014 2015 2016 2017 2018
Note: Includes larg le solar thermal il ions for resi ial and public building
Data are for solar water and i

% REN21

In Europe, 6,000 district heating systems supplied around 12% of EU heat demand
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In conclusion
Cities and renewable energy — taking advantage of each other

® Renewable energy in cities

— Nature of renewable energy empowers cities to become key
players in the energy transition

— Renewables offer cities the opportunity to achieve a wide range
of objectives: air pollution, economic growth, etc

® C(Cities in renewable energy

— Various roles: target setters, energy consumers & producers,
policy makers and regulators, facilitator, etc.

— Advancing renewable energy in all end-use sectors

From an energy consumer to a change agent of the energy transition

27 Feb 2020, ISES
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In conclusion
How to take advantage of the opportunities

® Strengthen data on renewable energy in cities
— Inform decision makers
— Change historic perception
— Bridge cities and energy debates
— Track advancement

® Align policies across the national, sub-national and local level

R

® Empowering cities: increase the awareness of their role in the energy
transition

Better data to inform decision makers in all relevant sectors

27 Feb 2020, ISES
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Contribute to the Renewables in Cities 2020 Global Status Report

Become part of a community to advance renewable energy in cities

Bridging and
building the
energy future,

Contact us to get involved!

re cities@ren2l.net

www.ren21.net/cities

www.ren21.net



mailto:re_cities@ren21.net
http://www.ren21.net/cities
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QUESTIONS?

Lea.ranalder@ren21.net

Duncan.gibb@ren21.net
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