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1: Energy Efficiency is crucial for achieving 2: Shift in investments towards low

the goals of the Paris Agreement carbon sources despite low energy prices
' Nations Unies .- B - : =i
‘Canférence sur les Changements Climatiques 2015 \ \{, ; / « o
. ~ Paris_France . .: j ok e
> & = L $221 billion $313 billion  $21 billion
" ‘ . L L WeS1ed In energy Iy st ed in Al renewatile WVESTO 11 NOW NUCTeM

Source: IEA WEI 2016

3: Energy Efficiency helps to achieve SDGs
and brings multiple benefits
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162 INDCs submitted, 468 countries included
representing | 189  countries EE in their INDCs

4: Significant mitigation potentials exist
across sectors
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SEforAll as a delivery mechanism

One Goal - Three Objectives

Achieving Sustainable Energy for All by 2030
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Copenhagen Centre on Energy Efficiency

SEforAll Energy Efficiency Hub

Accelerating energy
efficiency through

innovation
¢ Regional Partners e.g. UN Reg Comm, Cenef, AIT

Assisting policy change in

countries & cities

Raising profile of energy

efficiency

o National Governments
L AnalYSiS & Sector, Universities, IFls
evidence  tform
F Finance
Y
I Communications
Y
Partnerships
Y




Focus on energy efficiency implementation

Copenhagen

Local
Centre on

coordinating
partner

Energy
Efficienc
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Global Energy Efficiency Accelerator Platform

Global Energy Efficiency Accelerator Platform
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Existing energy efficiency implementation partners

* 110 countries developing energy efficiency actions with

Countries the Accelerators
* Partners to many G20, IEA, UN Environment and

UNFCCC processes

7 ——

International Energy
Efficiency

Organizations
SE4ALL's Network and

Cities
* Connection with city
initiatives and

organizations e.g.
C40, ICLEI, Covenant

@'m:nu paamKGROlE = M;‘"“P R

A REMNA 4'_3 J/ of Mayors
-,
h" |DB E _
\a I s CoRseRATon g

Companies and - Links with active companies, industry bodies,
Private Sector expert providers and financiers
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Emissions from Buildings & Construction

Other, 3%

B Direct, 27%

O Buildings, 29%
% Indirect, 73%

@ |Industry*, 9%

GABC Global Status Report: http://www.globalabc.org/

Buildings and construction make up nearly 40% of the global direct
and indirect energy-related CO, emissions.
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http://www.globalabc.org/

Floor Area Growth in Buildings

Global Alliance
for Bui|dings and
Construction h
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Major growth in buildings is expected in India and Africa (over 200%);

Building floor area {billion m2)
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and in Latin America, Southeast Asia and Middle East (over 100%).

China
= India
‘Morth America
= Africa
_Latin America and
Caribbean
“Western Eurcpe
= Loutheast Asia
— hiddle East
Eurasia
Japan and Karea
_Awstralia and Mew
Lealand

2050

GABC Global Status Report: http://www.globalabc.org/
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Global Alliance
for Buildings and
Construction

End-use Growth in Buildings

Space cooling will continue to be the fastest growing end-use to 2050-.'
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== Space cooling
,.4""# __Appliances and
-------------- other equipment
== Lighting
==\Water heating
== Cooking
== Space heating
= 5pace heating
=:Space cooling
=Water heating
T jghting
=:Cooking

_ Appliances and
other equipment

100

Index 1990

GABC Global Status Report: http://www.globalabc.org/
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http://www.globalabc.org/

Sustainable Pathway for Buildings

Global Alliance
for BuiHings and

Construction
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Significant reductions in building energy use is needed to achieve the
2°C scenario out to 2050
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Accelerating EE in buildings
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http://publications.wri.org/buildingefficiency/

Analysis of barriers

There is no single policy, which can address all existing barriers

— EFFECTIVE POLICY PACKAGE is needed

Targets, roadmaps

Codes, standards,
regulations, etc.

Green loans,
Rebates,
Taxes, etc

Voluntary schemes,
Capacity building,
Awareness

Sticks

Carrots

Tambourines

Business models, private sector engagement




Uniqgue combination of ‘carrots and sticks'
Synergies:

Singapore
Participants can apply for financial incentives if they aim to

These mechanisms achieve the highest rating levels of Green Mark
complement efforts

by government to —~t———
mandates minimum
perfarmance levels

Action for
Utilities

Efficient
residential and
non-residential

Capacity Building

Green Mark Managers, Green
Mark Facility Managers,
Green Mark Professionals

buildings (new

and existing) Certified Energy Manager
Program+ESCO Accreditation
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Global Alliance
for BuiHings and

Construction

Global Map of Building Energy Codes

Policy development of building energy codes is continuing to
become more prevalent globally

No information
o Code in development

Voluntary energy codes
for part of sector

® Mandatory energy codes
for part of sector

@ Mandatory energy codes
for the whole sector

v

GABC Global Status Report: http://www.globalabc.org/

This map Is without prefudice 1o the status of or soverelgity over any temritery, 1o the celeritat’on of international frort'ers anc beud:anes, and o the name of ary territory, ity or area,
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Standards - driver for energy savings

Impact of building standards on energy use

120

100

@Water Heating
DSpace Cooling
@Space Heating
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PER CAPITA ELECTRICITY CONSUMPTION
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- 2016 2020: all new residential to be NZE
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| g 2030: all new commercial buildings to be NZE

@

iy = 2025: all new state buildings and

major retrofits to be NZE

2025: 50% of existing state-owned buildings to be retrofitted ¢

NZE

2030: 50% of existing commercial buildings to be retrofitted as
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Three messages on Building Codes

1. Importance of actual energy use
2. High level of ambition

3. Engagement of different levels of
governance
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Efficient design versus efficient practices....

Actual and theoretical energy consumption per m? of detached housing

houses with an energy label.
."Graml—_Hansen and Hansen (2016)

® PARTNERSHIP

per energy labe
oo
450
350
Rebound effect:
in efficient buildings actual
280 & Eﬁ%mﬂ energy use is often higher than
[ the theoretical one due to
B Theoretical occupants' behaviour
consumption
150 [ T ]I I
Strategies:
so Ll - i Recognition in policy design, standards &
labeling, awareness raising, smart
| , meters, consumer feedback & enhanced
i e —— billing, benchmarking, identity signalling,
-50 Energy label positive examples
Basedon230.200 detached Danish . °e
e UNEP DTU

COPENHAGEN CENTRE SLISTAINABLE
ON ENERGY EFFICIENCY &E“C’VFO"ALL

SE4ALL EE HUB




Message 2: High level of ambition

Transforming construction to low energy buildings

Inefficient — still common Typical building code g
; . Zero-energy buildings
and old stock in advanced regions

* Highly insulated windows
* Single pane windows. * Low-e double glaze windows. and dynamic solar control.
* No insulation. » High levels of insulation. » Optimised designs
» High air leakage. * Low air leakage. and orientations.

» Daylighting.

Step 1: reduce the need for space heating and cooling

o Global market of NZEBs
through building envelope measures

(trl.USD)

Step 2: reduce heating and cooling energy use through 2014 2035
efficient HVAC systems
Step 3: integrate RE supply

»

IEA 2013. Technology Roadmap - Energy Efficient Building Envelopes Navigant Research (2014)
o® ®e r
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https://www.iea.org/publications/freepublications/publication/TechnologyRoadmapEnergyEfficientBuildingEnvelopes.pdf

Global Alliance
for Buildings and
Construction

Examples exist, but scale is small

Denmarle, Solhuset | o+ School i .
snlm,g(mgsa!ﬂm New Delhi, India | NZEB Office

Building shape, orientation and windows e i i 2 1 .
optimised in relation 1o plot and sun 10 maxise Solar passive design reduces heat ingress in buildirg

© Vinskrastier Design AR of daylight and solar hest. A combined envelope and allows for 75’3&"8&"' d;m et
3 Single F. thermal system dos the reduce enermgy consunpdion. energy-efficien
5"8‘;?'““] "?,“s;' . ws:y xe ﬁdp?,a water, “Be beam system for sr-conditioning and geothermal heat
Nort amm‘ h = solar cells z:w e 3 gigetion for the coaling towers of HVAC system. On-sita

cells to meet total energy demand,

USA, Los Altos | e+ ' '
David and Lucile Packard F i | : nghai, China | e+ Residential
Triple-paned windows reduce the ° Strict design of thermad insulation
thermal bridges throughout the angd  exterior fatade for increased
Building envelope. A cooling lower shading co-effcient. Erergy system
pravides chiled water {cirouted nchades a solar oollector system, an
throughout the building to diiled HVAC & DHW system, an indoor
beam exchargers) 1o a storage tank terminal unit (heat recovery
that is passively cooled during the wenitilator) and a renewable energy
night. Two narrow office wings are power system,
configured around a central
courtyerd o maximise dagighting
potential,

oy
, Ramat-Gan | nzMn

Team lsroel

Beazil S0 Paulo | N;!B Stadivm
Stadkirm i nml A sm“:'ol ar panels v maximise eatry of indirect natral
enciecling the roof, which Is sep- syl
transparent, allowing naturad light to
fibter theough to reduce Highting costs. © United istiom Inwrorrmeee Mograrene © Urivealey f Vislangary

UNEP Headquarters © Contowars Faom Yilege Nawarra Flame. Australia
Navobi, Kenya House Rhino, South Africa

T PRR0 1 wAOT N epadiog 10 IHE STANA OF B MIWRIEEITY OVEr By IO, 10 Ihe OeSrniaos OF |Aamaneas SOA0ErS 200 Boundiinies, 00 00 T ATie 8 dry SHOAO0E. (i &F M0en.

GABC Global Status Report: http://www.globalabc.org/
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http://www.globalabc.org/

Message 3: Focus on enforcement

Before ismiﬂg consm -'—.:. @

® review plans; ‘
o rmmmdmm.j ateria i Check | Check
® review cakulation assumptions; ; compliance at | compliance at

© review thermal calculation results. y the design stage J§ the construction stage

~ Before issuing occupancy permit:

Check compliance J| Check compliance / # conduct blower-door test;

when the building |§ prior to the occupancy £ » fix the leaks;

is occupied | of the building y » check each building system;
st ppprshens e

~

Certified inspection companies to analyze building architectural plans

* Building license is granted after a positive compliance report review

* Certified engineering inspection companies perform inspections during construction
* Local quality supervision agency performs compliance checks during the building process
¢ * Random annual inspections through the Ministry of Housing

*  Occupancy permits issued only if buildings pass all compliance checks

J

e®o IEA 2013. Policy Pathway - Modernising Buyjng Energy
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https://www.iea.org/publications/freepublications/publication/PolicyPathwaysModernisingBuildingEnergyCodes.pdf

Message 3: Going beyond individual buildi

ENERGY EFFICIENCY

SMART BUILDINGS
IN A DECARBONISED
ENERGY SYSTEM

0 PRGSO DA RO ORIt s ST

spie BPIE 2016

Maximise the
buildings’ energy
efficiency first

Empower end-

users via smart
meters and
controls

ENERGY
STORAGE

* A building or a group of buildings flexibly
connected and synchronised with an energy system

* Able to produce, store and consume energy efficiently

*  Flexible, adapting to the needs and strengthening the
energy system

Increase on-site Stimulate energy- hcorporate Decarbonise the
demand :
or nearby RES storage heating and
. T response :
production and capacities in o cooling energy
self-consumption buildings capacity'in the for buildings
building stock
. pusiness Building
Marl'rcee(i»ilnr?a:?slc models Build smart and infrastructure to
a\I?aiIabIegfor 3l aggregating interconnected drive further
micro energy- districts market uptake of
e EiniErs hubs Electric Vehicles
o° ®e -
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http://bpie.eu/wp-content/uploads/2016/06/Broch-10-principles_160624_v4c.pdf
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Messagwaw Engagement of different levels of



Country level: Denmark

2010 2020 2030 2040 2050
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City level: Copenhagen

Since 1990, carbon emissions reduced by 40% with real economic growth of
50%

District Heating: 98% coverage 7
Effective public transport network =
98% of public less than 350m 0
to public transport 200
400km of Biking lanes 150 —
Car sharing schemes 5 100 -
LED Street lighting E oo
£
Al e % 4
1961 1979 1995 2006 2010 2015 2020
/u e Y Maximum allowed energy demand (heating,
;Q-g,*l i “ ﬁ; F " “ ” ” m ventilation, cooling and domestic hot water)
I u i i | : Ilﬂ 13 BRI T gg{;mm per year an-d m% heat'ed- floor space in a new
T st 0 :uln F ) Hﬂmﬁ 150 m2 residential building

For more information on Danish Building

Energy Code:
https://ens.dk/sites/ens.dk/files/Globalcoop

eration/tool ee byg web.pdf



https://ens.dk/sites/ens.dk/files/Globalcooperation/tool_ee_byg_web.pdf
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District level: Er

3.

Showroomand =~
visualisation S

Integrated
markets and
control centers

Measurements
and data warehouse


http://www.energylabnordhavn.dk/

Building level: focus on energy efficiency &
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Local-level partnerships to drive actions

Global Covenant of Mayors for Climate & Energy - largest global coalition of cities (7,100)
committed to climate leadership

ICLEI (Local Governments for Sustainability) - global network of over 1500 cities, towns
and regions committed to a sustainable future

R20 Regions of Climate Change - a coalition of partners that connects over 560 sub-
national governments dedicated to developing and implementing low carbon economic
development projects, policies and best practices

C40 Cities - Connects 86 cities to share technical expertise on best practices

The Climate Group - specialize in climate and energy initiatives with the world’s leading
businesses, state and regional governments

100 Resilient Cities - is helping 100 global cities become more resilient to the growing
physical, social and economic challenges

City Energy Efficiency Project - The City Energy Project is an initiative of the USA to
create healthier and more prosperous American cities by improving the energy efficiency
of buildings

World Green Building Council - Advancing Net Zero to deliver NZ energy/carbon
certification pathways across GBCs worldwide

Architecture 2030 - Achieving Zero is a roadmap for government entities to enact
incremental actions over a fifteen-year timespan to phase out CO2 emissions in the built
environment by mid-century 1}@ /

NEP DTU | COPENHAGEN CENTRE U
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http://www.compactofmayors.org/globalcovenantofmayors/
http://www.iclei.org/
http://www.regions20.org/
http://www.c40.org/
https://www.theclimategroup.org/
http://www.100resilientcities.org/#/-_/
http://www.cityenergyproject.org/
http://architecture2030.org/advancing-net-zero-worldwide/
http://architecture2030.org/initiatives/achieving-zero/

a Building Energy Efficiency Accelerator

Building
Efficiency

Aocelerator

City Engagement Process

Develop Implemen

ment tation

* Sign partnership  * Assess locally- * Engage with * Fund and staff BEA * Establish building
agreement appropriate stakeholders to help policy & project efficiency
building efficiency prioritize actions performance
* |dentify actions * Implement BEA baseline and track
preliminary * Develop an action policy & project improvements.
interest areas * Access BEA plan for
Partners’ best implementing * Share best practices
practice technical prioritized policies with other BEA cities
solutions and and activities
expertise * Develop an approach
* Solicit technical and for continuous
financial assistance improvement
e®g from BEA partners
@. UNEP DTU # COPENHAGEN CENTRE

AARTHERDHIP | ON ENERGY EFFICIENCY f,
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a Committed Jurisdictions

Building
Efficiency
Aocelerator
CENTRAL & .
: EASTERN EUROPE b
Milwaukee, USA | 4 Alba lulia, Romania %
Tokyo, Japan Belgrade, Serbia* . .
Meridh. Mexico Bucharest, Romania »
. 3 C h ,T * . T
* ESKIGET, Ty MIDDLE FAST
Riga, Latvia Dubai. UAE LA
é Warsaw, Poland YU \

LATIN AMERICA Kisii County, Kenya ¢e ™ 6 imbators, India
& CARIBBEAN Nairobl, Kenya: | gsjgot, Ingia*
Bogotd, Colombia™ ' Shimla, India Da Nang, Vietnam*
Medellin, Colombia ‘Porto Alegre, Brasil | o | Iskandar, Malaysia

Mexico City, Mexico* P Mandaluyong, Philippines
Mufioz, Philippines

State of Jalisco, Mexico
Hﬂm_ Santa Rosa, Philippines
 Tshwane, South Africa

*City s2iected far “Desp Dive” engagement
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Building
Efficiency
Arocelerator

Codes Procureme ance 3 o Othe

Alba lulia
Belgrade

Bucharest

Coimbatore

Da Nang

bubai ]

Eskigehir

Iskandar

Jalisco

Mandaluyong

[Medellin ]

|Mexico City

Milwaukee

Porto Alegre
Rajkot
Riga

Santa Rosa

Science City of Mufioz
Shimla
Tokyo

Tshwane
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2017 Initial Priority Recruitment Regions
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TOOLS PUBLICATIONS
Links tc web-based icols Seiected energy efficiancy
that can inform or support publications from various

your energy efficiency. sectors,

RESOURCES

Find information and
resources on energy
efficiency topics.

~ FUNDING

Find finance and funding
apportunities on for energy
efficiency activities.

EXPERTS

Seek experts or registar
yourself as an expert for
energy efficiency projects:

Building
. Efficiency
Accelerator

Knowledge Managemel.: 5y s sl

http:// kms.energyefficiencycentre.org/

o® ®e
. UNEP DTU | COPENHAGEN CENTRE

s, PARTNERSHIP | ON ENERGY EFFICIENCY Ksenia Petrichenko, kseedtu.dk
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IEA's work on Building Codes & Standards

IEGY EFF TN Y NICIARE TS
il B g Oose s pALEos EFriCiamlT

PRSI FOE NS BER AR

|| renewable energy
A% - Holistic approach

—

- Design principles - j{’]’:'a: iR T0 4

/ Sustalnabie Butldings

e 2 ) s L
;.....'wL pw
/ 0
/

for Building Energy
Codes

- General principles
fro EE in new
buildings

- Types of
regulation

- Enforcement

IEA 2008

-

- Global and regional analysis,
energy and emissions
reduction forecasts

- Technical opportunities and
recommendations: envelope;
heating and cooling;
appliances, lighting and
cooking

- Policies for buildings

IEA 2013

- Energy
sufficiency, energy
efficiency and

and achieving zero-
energy buildings
- Importance of

Technology Roadmap

implementation o i bl i

- Key actions in the next ten

1| years

- Status and technologies
development for insulation,
air sealing, windows, etc.

- Policy developments

SE4ALL EE HUB

IEA 2013

IEA 2013



https://www.iea.org/publications/freepublications/publication/PolicyPathwaysModernisingBuildingEnergyCodes.pdf
https://www.iea.org/publications/freepublications/publication/PolicyPathwaysModernisingBuildingEnergyCodes.pdf
https://www.iea.org/publications/freepublications/publication/PolicyPathwaysModernisingBuildingEnergyCodes.pdf
https://www.iea.org/publications/freepublications/publication/TechnologyRoadmapEnergyEfficientBuildingEnvelopes.pdf
https://www.iea.org/media/training/presentations/etw2014/publications/Sustainable_Buildings_2013.pdf
https://www.iea.org/publications/freepublications/publication/Building_Codes.pdf

