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Energy Efficiency Training Week: Buildings Program s

Where to start: Energy use in buildings

Where to start: Energy efficiency potential in buildings

Toolkit: Energy efficient building design

Toolkit: Energy efficient building technologies

Where do | get help? IEA’'s Technology Collaboration Programmes
Toolkit: Energy efficiency policies and target setting

What are the steps? Enabling investment with energy efficiency policies
What are the steps? Implementing building energy codes and standards
What are the steps? Building operations and procurement

Special session. The multiple benefits of energy efficiency

Did it work? Evaluation and energy efficiency indicators

Where do | get help? International and regional energy efficiency initiatives
Energy efficiency quiz: Understanding energy efficiency in buildings
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Energy Efficiency Training Week: Buildings

Trainers: Brian Dean and Sumedha Malaviya

Purpose: To teach the fundamentals of how energy efficiency
targets and policies can be used in tfandem to reduce energy
use in buildings and meet energy and development goals.

Scenario: There has been a change of government and the
Incoming government wants a range of options for
interventions to rapidly increase energy efficiency. How do
you identify, prioritise and quantify these policy optionse



Why do we need policies

Bridging the gap

Enable market transformation




Why do we need policies? ies FEA

“What if we don’t change at all ...
and something magical just happens?” -
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Why do we need policies? Bridging the efficiency gap
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Source: Institute for Building Efficiency, WRI © OECD/IEA 2018



Why do we need policies? Market fransformation G

( Regulation: Awareness: Incentives: \
29 - Codes/standards - Capacity building - Rebates/loans
55 ' - Disclosure - Voluntary labels - Non-financial incentives I
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Illegal Minimum Performance Innovation

Source: adapted from GBPN © OECD/IEA 2018



Example: Incentives in India ea

Delhi, India - Density bonus incentive for GRIHA rated buildings

« Government requires sustainability measures to be included in the layout
plans of new buildings for plots measuring 3,000 square meters and above

» Encouraged features:

- Rainwater storage tanks, groundwater recharge measures, tfreatment of wastewater,

sewage treatment, and solar heating systems for buildings with a roof area larger than
300 square meters.

To promote these features, density bonus incentives of 1% to
4% extra ground coverage and FAR (floor area ratio) can be
awarded by local bodies to project developers.

Incentive amounts are based on the buildings performance
as achieved under the Indian ‘Green Rating for Integrated
Habitat Assessment’ (GRIHA) scheme.
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Policy Recommendations

25 Energy Efficiency Policy Recommendations




Energy efficiency policy recommendations

20171 UPDATH

www.iea.org/topics/energyefficiency/

B

uildings
Mandatory building codes and MEPS

Net-zero energy consumption in buildings

Building energy labels or certificates

and systems

Improved energy efficiency in existing buildings

Energy performance of building components

(iea A

3

Cross-sectoral

Buildings

Appliances and
equipment

Lighting &

Transport
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25 energy efficiency policy recommendations ies A

Cross-sectoral Lighting
1. Energy efficiency data collection and indicators 14. Phase-out of inefficient lighting products and systems;
2. Strategies and action plans; 15. Energy efficient lighting systems
3. Competitive energy markets with appropriate regulation; R T
4. Private investment in energy efficiency Tra nspori
5. Monitoring, enforcement and evaluation of pOIiCieS and 16. qudqfory vehicle fuel efﬁciency sfqndqrds:
measures. 17. Measure to improve vehicle fuel efficiency;
T 18. Fuel-efficient non-engine components
BUIIdmgS 19. Improved vehicle operational efficiency through Eco-
6. Mandatory building energy codes and minimum energy driving and other measures .
performance requirements; 20. Transport system efficiency
7. Aiming for net zero energy consumption in buildings;
8. Improving the energy efficiency of existing buildings; Industry
9. Building energy labels or certificates; 21. Energy Management in industry;
10. Improved energy performance of building components 22. High efficiency industrial equipment and systems;
and systems. 23. Energy efficiency services for small and medium
Appliances and Equipment enterprises; " N
24. Complementary policies to support industrial energy
11. Mandatory MEPS and labels for appliances and efficiency
equipment; T
12. Test standards and measurement protocols for appliances Energy utilities
and equipment 25. Energy Utilities and end-use energy efficiency.
13. Market transformation policies for appliances and
equipment

www.iea.org/topics/energyefficiency/ © OECD/IEA 2018
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Energy efficiency policy recommendations

#6 Mandatory building energy codes and
minimum energy performance standards

2

New buildings & buildings undergoing 1.

renovation ":"

Development

Adoption
&
Adaptation

Building envelope and equipment

Energy codes and minimum energy

performance standards (MEPS) 4.
Review

&
Update

3.
Enforcement
&
Certification

Enforced and regularly strengthened

To minimise life-cycle costs.

www.iea.org/topics/energyefficiency/
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Energy codes for buildings 2

Building energy codes by country, state and province, 2016-2017

- --f'i*' -

No known code q

® Code in development
Voluntary for part of sector

® Mandatory for part of sector

Mandatory for residential
or non-residential in major city -

® Mandatory for entire sector "

This map is without prejudice to the status of or sovereignty over any territory, to the delimitation of international frontiers and boundaries, and to the name of any territory, city or area.

Nearly two-thirds of countries do not have mandatory building energy codes in place today.

Source: GlobalABC 2017 Global Status Report © OECD/IEA 2018



Energy efficiency policy recommendations ied feA

#7 Aiming for net-zero energy
consumption in buildings

« Governments should support and =
encourage %0
0 enerwfor:
+ Make commonly available, when =‘°'“f’s'f°“s°
economically viable on a life-cycle cost o .::e':“h:’:m
asis 0 B heating
» Set targets for market share for new 1
construction by 2020 ’

traditional siaadid s

- Set future building codes and MEPS . gy st
based on net-zero building standards U house house

www.iea.org/topics/energyefficiency/ © OECD/IEA 2018



Energy efficiency policy recommendations e el

Ambitious timeline and renovation rate

MEPS for and significant improvements to building envelopes
and systems during renovations

Energy audits, energy ratings and energy performance
certification

Finance and incentives to encourage investment to increase
market penetration of long-lasting high efficiency improvements

Training to improve building retrofit services

Improvements to the efficiency of public-sector buildings

www.iea.org/topics/energyefficiency/ © OECD/IEA 2018



Energy efficiency policy recommendations

#9 Building energy labels or certificates

» Governments should require building
energy performance labels or certificates

» To provide information to owners, buyers
and renters.

« At sale orrentdl

www.iea.org/topics/energyefficiency/

iea pedd

Energy Performance Certificate (EPC)

17 Any Street, District, Any Town, BS 5XX

Dwaelling type: Detached house Reference number: (0919-9628-8430-2785-5006
Date of assessment: 15 August 2011 Type of assessment: RISAP, exisling dwelling
Date of certificate: 13 March 2012 Total flioor area: 186 m*

Use this document to:

* Compare currant ratings of proparties to see which propertios are more anergy afficent
* Find out how you can Save energy and money by Instaling mprovement measures

Estimated energy costs of dweliing for 3 years £5,367

(O syoyovcoismn o
E st ted gy costs of this ho
Current costs Potential costs Potential future savings
Lighting £375 over 3 yours £207 over 3 yoors
Heating £4,443 over 3 years £2,073 over 3 yours
1 You could
Hot water £540 over 3 years £222 over 3 yours save £2,865
Totals: | £5,3567 £2,502 | over 3 years

These figures show how much the sverage household would spend in this property for hasting, Iighting snd hot waler.
This exchudes erangy Lse for runring appliances ke TVs, computers and cookers. and any electricity genarated by
microgeneration.

Energy Efficiency Rating

. | Currest  Posestisl

m | mmmhw-wmd
e 76 v bk

» - ety 1o be.

me ) - The potentisl raing shows D effect of
L 2 49 | undertaking the recommandations on page 3.
T e sverage svogy oty rerg o a
Rkl

Nt enamgy oFGart - Ngher rurrig cats

Top actions you can take to save money and make your home more efficient

Recommended measures Indicative cost T?‘,‘;;_" ings mm‘.-:
1 incroase lof insuation o 270 mm | e C T )

2 Cavty wail naulston £500- £1.500 s |

3 Draught prosting | .o e | g

See page 3 for @ Al list of recommencations %or this property.

‘o find out more about e recommended measures and other actions you coud take ioday to save monay, vt
www girect gov. uk/savingenergy or call 0300 123 1234 (standard national rle). When the Green Deal lsunches, It

may aflow you to maka your home warmer and cheager 1 7un at no up-front cost

Page 1ol 4
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Energy efficiency policy recommendations ies

ENERGY STAR is a voluntary label for market tfransformation that has been
developed as a brand.

Communications Performance

N A

f

Differential
\/alue

Satisfaction

%””Jf\\? Awrzrensss Relevance
ENERGY STAR

Source: US DOE ENERGY STAR © OECD/IEA 2018



Energy efficiency policy recommendations

#10 Improved energy performance of building components and
systems to improve the energy performance of all buildings

Windows and other glazed areas
Maximum share of glazed area
MEPS for windows to minimise life-cycle costs
A requirement for performance labelling
Standard test protocols and certified product testing

HVAC systems
MEPS for HVYAC systems to minimise life-cycle costs
A requirement for energy efficiency labelling
Information and training for building designers, owners and others
HVAC systems size, installation, testing and maintenance

Energy management and control systems

www.iea.org/topics/energyefficiency/

iea
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Online resource: IEA’s Policy Pathway series

POLICY
PATHWAY

www.iea.org/publications/policypathwaysseries/

‘ Eremy Aoy
iea/

Energy Performance
Certification of Buildings

A policy tool toimprove
\ energy efficiency

Veergy Agercy )
lea’ uN

j Building
rgy Codes
to Secure our Global

gy ey
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Bency Finance
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Target Setling

Targets matter
Using roadmaps

National targets

w
m
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N
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Targets Matter - What is committed (and visible), gets managed

Percent that
have invested in

Of over 3,000 energy efficiency or
respondents from 10 renewable energy in
countries past 12 months:

Average number of

energy efficiency
measures adopted
in the last 12 months:

Percent that plan to
increase investment
in energy efficiency or

renewable energy in

next 12 months:

Job Title

Facility Size

Industrial Facility
19% / managers
50,000 sf 19%
or more

[ 499995f

Institutional

Commercial 5
65% ess than
50, (]00 sf

Source: Johnson Conftrols, 2013 Energy Efficiency Indicator Survey

iea pedd

Public goal 95%
Internal goal 88%
No goal — 55%
0% 20% 40% su% ad% 106% )
Public goal 4.3
Internal goal 3.6
el b o=
'DI.D 1 I.'D 2:0 3:0 4.|0 5.IOJ.,
Public goal -l 72% \
Internal goal 56%
No goal 26%
I]'I’.fn 2t}l% 4GI% Eﬂli% BUI% 10:0% )

© OECD/IEA 2018



Target setting: roadmap example in Mexico

Capacity Building

Development

Adoption

Enforcement

Review & Update

2017 2020

2030

\c:x. i

(2

Ei

2050

Short-term

Program for certification and
training of professionals,
labelling buildings and
awareness plan

National
model code

Model code adoption: 7 cities
Stretch code adoption: 3 cities

>50% verification and
certification of compliance
with adopted building energy
code

Evaluation of code adoption
and enforcement of model and
stretch codes with
recommended updates

National model
code & 10%
savings stretch

Medium-term

Program to train cities and builders on building

energy codes, energy labelling and to pilot net

zero emission buildings

10% saving model
code & 20%
savings stretch

Model code adoption: 100
Stretch code adoption: 20

>75% verification and
certification

Evaluation of code
adoption and enforcement
with recommended
updates

20% saving
model code &
40% stretch

Model code adoption: 200
Stretch code adoption: 40

>95% verification and
certification

Evaluation of code
adoption and enforcement
with recommended
updates

Spanish version available at: www.gob.mx/documentos/marco-programatico2idiom=es

30% saving
model code &
60% stretch

Long-term

40% saving

80% stretch

model code &

Program to train cities and builders on net zero emisssion buildings

50% saving
model code &
NZEB stretch

Adoption of building energy codes by 100% of local jurisdictions.

100% verification and certification

Evaluation of code
adoption and enforcement
with recommended
updates

Evaluation of code
adoption and enforcement
with recommended
updates

© OECD/IEA 2018



Target setting: example in Jakarta, Indonesia 72

JAKARTA
GREEN BUILDING

GRAND DESIGN REGULATIONS USER GUIDE ACHIEVEMENT QUOTES NEWS USEFUL LINKS CONTACT INDONESIA

VISION MISSION GOAL

100% 3.785 GWh

new buildings
To be and
The Center of Excellence of 60% 2,4 billion liters

existing buildings water saving

energy saving

Green Building

|mplementa§|on in meet Jakarta Green Building suu:
Indonesia. compliance in 2030 3,37 million tons

CO,e

COzemission reduction




Target setting: Building code targets in the United States

In 2007, US Congress directed US DOE to support efforts to reduce energy
use in new buildings by at least 30% by 2010.

In October 2010, final voting confirmed code improvements that resulted
in 32% energy savings.

e=m=Residential == (Commercial

1.20

2007 Target:
resulted in 32%
improvement.

0.60 More energy

040 b T T . savings than any
period since 1975.

1.00

0.80

Energy use (Indexed to [975)

020 e ——

000 L——r v v 1 T R T T | R
1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015

Source: US DOE and IEA Energy Efficiency Market Report
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Policy Making
Stakeholders

Group exercise




Who: Stakeholders involved in governance of buildings (e B8

s e

National and
Provincial
Governments
<
S %
3 2
~d =
Q -
w L
o
; URBAN GOVERNANCE Civil Society
- OF BUILDINGS Organizations
L)
=
=)
2
% Owners and
P Managers
p-3
%
%
‘4, Occupants
/4
<

Source: WRI, 2016, Accelerating Building Efficiency: Eight Actions for Urban Leaders © OECD/IEA 2018



Who: Stakeholders influence action across building lifecycle

-
1 L4

/NA

Land Use/
Planning

Local
governments

Developers
and self-help
builders

Design &
construction
professionals

National and
provincial
governments

Local
governments

NEW BUILDINGS

e

Design &
construction
professionals

Building
investors

Suppliers &
manufacturers

Sale or
Construction Lease

Buildings
owners and
managers

Developers
and self-help
builders

Building
occupants

EXISTING BUILDINGS

)

Tenant
Build-Out

Buildings
owners and
managers

Building
occupants

Design &
construction
professionals

Source: WRI, 2016, Accelerating Building Efficiency: Eight Actions for Urban Leaders

)

Operations &
Maintenance

Buildings
owners and
managers

Energy utilities

Building
occupants

Buildings
owners and
managers

Building
investors

Building
occupants

Design &
construction
professionals

Demolition &
Deconstruction

Design &
construction
professionals

Buildings owners
and managers

© OECD/IEA 2018



Group discussion and exercise es) i

Scenario:

There has been a change of ?ovemmen’r and the incoming
government wants a range of options for interventions to
rapidly increase energy efficiency.

How do you identify, prioritise and quantify these policy
optionse

Group Exercise:

You have the opportunity to consult with key stakeholders on
prioritising energy efficiency policies for buildings.

We will use a platform created to engage stakeholders on energy
efficiency.




Stakeholder engagement: hands on tool for policy assessment @

Roles: (pick your color based on your work)

National or NGO

Source: Institute for Building Efficiency, WRI © OECD/IEA 2018



Stakeholder engagement: hands on tool for policy assessment iea

Building Efficiency Codes & Standards

Building energy codes require minimum thresholds for energy efficiency and serve as a common policy instrument for improving
the efficiency of new buildings. Within this category, we include whole bullding design and construction requirements,
performance requirements, as well as appliance, equipment and lighting efficiency requirements

i
w:":q“’vm Planning to pilot or | Piloting the policy on a L::':::”"b c::p"h'mm
g currently I | implement policy (2)|  imited basis (3) — s

implementation (4) | implementation (5)

Source: Institute for Building Efficiency, WRI © OECD/IEA 2018



Stakeholder engagement: hands on tool for policy assessment iea

| Building Energy Codes |
Buldding energy codel L LL and serve & o 5
[ the of new buldings. Within this category we incode whole bulding LONG TERM
dusign and constrection o il 25 and Extremely
Difficult
4 @ Data Collection o @
Building Energy Codes
Risk Mitigation Building Efficiency
3 © Targets @
2 Energy Performance
o Disclosure
£
[a) ——
2 @ Technical Capacity @ Tox Incentives, Grants
Building Programs or Rebate Programs
Building Rating
l Systems
i \ ® £pC Enablers
SHORT TERM Government
Not At Al Leadership
Difficult
0 S
1 Not AtAl 2 3 4 Extremely 5
Important lmportance Important

Source: Institute for Building Efficiency, WRI © OECD/IEA 2018



Stakeholder engagement: hands on tool for policy assessment

I- Building Efficiency Targets
Policy map | | 5
Technical Capacity _— ~—_
Building Programs/Workforce ’
Training and Education

—_ Building Energy Codes

Building Energy

Data Collection and
Performance Disclosure

Baseline Development

Building Rating Systems or
Building Certification Programs

Risk Mitigation

Energy Performance Tax Incentives, Grants

Contracting Enablers \ «f’/ or Rebate Programs
Government Leadership
Programs

1 = No policy planning currently in place
2 = Planning to pilot or implement policy
3 = Piloting the policy on a limited basis
4 = Limited or sub-national level implementation
Desired Long Term 5 = Comprehensive national level implementation

Desired Short Term

Current Status
Source: Institute for Building Efficiency, WRI

iea
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ENERGY IS LIFE

iea

CONSERVE IT

WWW.led.0rg
W #energyefficientworld



