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bigEE - bridging the information gap
on energy efficiency in buildings

Prof. Dr. Peter Hennicke
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Background and scope of bigEE

Global Knowledge Management can foster know how transfer of green/efficient
buildings

bigEE combines comprehensive worldwide information with dissemination in
partner countries

bigEE informs about the potential for cost-effective GHG reduction and resource
protection

bigEE adresses the problem of lock-in effects for countries with weak efficiency
strategies

bigEE develops policy packages to address market failures and specific frame
conditions

bigEE demonstrates good practice for buildings, appliances and policies

bigEE discusses the co-benefits of ressource efficiency as well as ,,rebound

effects*
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The Great Transition to a Global Low

Carbon Society
Barriers, favourable factors, costs and benefits

Social costs

Favourable factors

Low-carbon technology development
- Financially viable
- Changing values towards sustainability

- Global knowledge networks
- Potential co-benefit of transformation

Barriers

- Path dependencies
- Tight timeframe
- Barriers obstructing global cooperation
- Rapid urbanisation
- Easily available cheap coal supply |

Y

T
Status quo

Decarbonisation level

Complete decarbonisation

Source: German Advisory Council on /\

Global Change (WBGU) 2011
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Buildings sector energy consumption in the
IEA scenarios
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Baseline BLUE Map Baseline BLUE Map

Key point
Energy consumption in the buildings sector is 5% higher in 2050 than in 2007 in the BLUE Map scenario.

Source: IEA, Energy Technology Perspectives 2010 /\
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Global energy consumption in 2050 for

cooling and heating
state of the art compared to BAU/sub-standard

PWhiyear World Final Energy

3 for Thermal Comfort:
State of the Art and

P Sub-Standard
Scenarios

15

10

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
Sub-Optimal @ State of the Art

Source: Global Energy Assessment 2012
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High ,,lock-in“ effects of moderate
efficiency increase

Final energy for cooling and heating in
China India

Moderate Efficiency Scenario
10
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Source: Urge-Vorsatz et al. 2012 /-\
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Energy and Water consumption in CPA
up to 2030

Washing maschines in ,,BAU“ (Scenario A) vs. ,,Max efficiency” (Scenario B)
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* Region: CPA — Centrally planned Asia (Cambodia, China, Hong Kong, N.-Korea, Laos, Macau, Mongolia, Vietnam)
« Technology change from vertical Axis technology to Horizontal Axis ("European-style") washing machines
combined with an average washing temperature of 30°C

BAU-Scenario (A) = 20% BAT market share in scenario 'BAU'

» Max-Efficiency-Scenario (B) = 100% BAT market share in scenario 'Energy Efficiency"

Source: bigEE 2012
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Electricity consumption for fridges in South Asia

50% cost-effective reduction (Scenario B) comp. to BAU (Scenario A)
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Stock

South Asia (SA):Afghanistan,
Bangladesh, Bhutan, Fiji, French
Polynesia, India, Maldives, Nepal,
Pakistan, Sri Lanka.
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Chinese example: The power of ,NEGAWatts*

Savings from energy efficiency standards for appliances

Other
Products*

]
<
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>
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Air
Conditioners

Refrigerators

3 Gorges Dam Appliance Efficiency

Other products include: clothes washer, TV, fans, stand-by power, electric water heater, electric cooktop, fluorescent lamp
ballasts, rice cooker, microwave ovens, laser printers, fax, copiers, computer monitors, HID lamps and ballasts, motors, air
compressors, transformers, servers, computers, double-capped fluorescents, heat pump water heater, rangehoods, ventilating
fans, external power supply, vending machines, LED lamps, grid lighting, commercial AC chillers, water-cooled chillers, unitary AC

P RN

Source: Marc. D. Levine, LBNL, 2012
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The global knowledge and

implementation gap has to be closed
Buildings have to contribute with 38% to CO, reduction in 2050

Co, Reductions

Eiesions, 61O Jyear W oot s This will only happen, if
61 €O, = billon metric tonnes of carbon dioxide B industry (36%) innovative policies and
“ Bulldings (38%) measures are used
oo T T T T T T T Because: the sector has
N complex structures and lots
Business-as-usual of barriers
09 Knowledge exists but is not
. easily available (,,closing the
knowledge gap“)
207 IEA "Blue Map" In particular: for emerging
I e e e e e s economies and developing
e Sy g countries
) ssopmese | perpecives 2008 anayis

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Source: IEA 2008 /\
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bigEE Objectives

Raise greater awareness and attention...
... for the variety of benefits of increased energy efficiency in new and

existing buildings.

Close the gaps of scattered information and material on energy

efficiency ...
... by providing latest know-how in a target group oriented, consistent,

comprehensive, easily accessible, and transparent way.

Manage and communicate available knowledge ...
... especially for emerging economies
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bigEE Target Groups

Decision-makers worldwide:

* Investors
* Policy-Makers
- Staff involved in policy implementation

... in 5 emerging economies, with partners
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bigEE Funding, cooperation, milestones

 Financed by the German Ministry of Environment (International
Climate Initiative)

* National cooperation with other German Ministries, GIZ, Dena....

« International cooperation with Research Institutes and Partner
Countries

« 2009: Pre-feasibility study (China, India, Brazil, Mexico, South Africa;
positive response)

« December 2009 - 6/2014: Duration of the bigEE project

« 2011-2012: start of country projects in China, South Africa, India,
Mexico (?)

« December 2012: International Launch of bigEE at COP 18/Doha
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bigEE Networking

Close cooperation with:
SBC (Sustainable Buildings Centre, IEA)
WBCSD (World Business Council for Sustainable Development)

UNEP (United Nations Environmental Programme, mainly SBCI -
Sustainable Buildings and Climate Initiative)

GIZ (MED-ENEC; India, South Africa), KIW (India), German Energy
Agency dena (China)

Central European University (Global Energy Assessment, IPCC)
CLASP (Collaborative Labeling and Appliance Standards Program)

LBNL (Lawrence Berkeley National Laboratory)
& 0 N -
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bigEE seeks for close country

cooperationss
« China - cooperation well established, signed Nov. 2010
* Project Partner: CSUS-IBR — Beijing China Society for Urban ,4
Studies and Institute for Building Research Eco Technology H,mf
Cooperation

 South Africa — cooperation takes off

* Project Partner: SANEDI — South African National Energy é‘\
: PN .
Development Institute sanedi

 India - last hurdle has to be cleared

» Project Partners: BEE: dissemination, contribute to data .
gathering, in-kind co-funding; TERI: managing data gathering m

ENERGY IS LIFE

CONSERVE IT
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Scope and Structure of the Platform

The bigEE web platform will

cover EE Technologies EE Policies
» residential buildings (=
« commercial / publiC buildings g Technologies (sectoral and Typical Actor
. o g © ; ;
- industry sector related building £ Cross cutting) Constellation
. .
technologies S
i = Savings Typical Barriers etc
* appliances % Potential s :
S
in four main climate zones TH™" Good Practice Examples Good Practice Policies
and Packages

and will include information on

~

o i Potentials & Net Benefits |,
technologies ‘
. Budget Allocation Charts
* potentials N 5 Y
* policies and measures §_ c
. o
* good practlce "f'> 'g Current Energy Situation Current Policies
£ E
on 3 O
: _ o= ' Result: Workshops  Hl
* international and o .£ — (including brochures)
* national level. N J
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® 06 bigEE Home "

bigEE | Bridging the information gap on energy efficiency in buildings Interactive Guides v

bigEE

Your guide to energy i
efficiency in buildings. QQQ

™ Take a Tour

q Interactive Buildings Guide @ Interactive Policy Guide Interactive Appliances Guide
Upgrade to ultra-low Assist markets in becoming =l Get super-efficient
energy buildings. energy-efficient. appliances.

i Start the Guide Start the Guide Start the Guide

Energy Efficiency bigEE Guides About bigEE Participate
is a global opportunity that will help use our guides to achieve highest See who is working on bigEE and Send us your good practice
reduce the world's energy demand. energy efficiency levels for buildings what our objectives are. for buildings and policy.
Learn about energy efficiency’s profit- and through ir
making potentials. and policies.
Home (old) » Home a
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Guide through building section:

Main features

Interactive Buildings Guide

Upgrade to ultra-low energy buildings

Overview Strategic Approach Cases Options

Hints and tips how to
reach energy efficient
buildings according to

climate and building type

Description of how to
reach energy efficient
buildings

Examples Library

Residential Services Industry

Good Practice Examples of
energy efficient buildings

Detailed information:

+ Passive techniques

* Active technolgies

*  User behaviour and
energy management
to reaching energy
efficient buildings

Background information
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A global step wise approach to efficient
buildings

2-step strategy towards highly-efficient building performance with net
surplus energy

Primary Energy Balance of a Building

1. Reduce unsustainable energy
demand from a high to a low level by
designing more efficient demand and
supply performance (Easy Efficiency)

2. Set more ambitious standards and
implement onsite green power

generation systems to deliver surplus
h-m Efficiency Strateg energy within an annual energy

low ‘ balance (Advanced)

energy demand

Primary Energy Bonus [kWh/m?a]

0 20 40 60 80 100 120 140 160
Primary Energy Demand [kWh/m?a]
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Cases: Dynamic selection of building
characteristics possible

Hot and humid

Hot and dry J Temperate J Cold |

New

Existing |

Closed

Hybrid

Zoned ‘ Open |

Climate Zone
E

Single family

Multlfamllyj Highrise |
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How climate zones influence building standards

Comparison of simulation results of buildings

KWhi(m?a)] (useful energy; simulations by ECOFYS and Wuppertal Institute)
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New Buildings: Good Practice Example in Jordan

Specific primary energy demand and production
350
< 300
-
% 250 “ Power Generation
5 “ Auxiliary Energy
s 200
3 & Ventilation
w
E’_ 150 “ Hot Water
=
E 100 & Cooling
c
w 50 & Heating
. — _ ..
Reference Good Practice (- 84%)
Building investment costs TEA Annual costs per year and
absolute persq.m peryear sq.m TFA
180000 10000
- 500
160000 9000 L 25
8000 E Costs in EUR
140000 " 400
120000 Costs in EUR 7000 - 20 ®Energy
6000
100000 300
Dinstalled 5000 " 15 moam
80000 - Systems
L 200 4000
60000 - M Building 3000 " 10 Ginstalled systems
Envelope
40000
- 100 2000 - -
5  WBuilding envelope
20000 - 1000
0 -0 0 T -0
Reference Good Practice Reference Good Practice
Source: bigEE 2012 & X
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Interactive Policy Guide: Main features

@ Interactive Policy Guide

New Buildings Existing Buildings Appliances
Assist markets in becoming energy-efficient

Overview Recommended Package Package Examples Library

The guide is designef to help you find an appr
make ultra-low enerfly buildings the standard in

riate combination o
w buildings.

jcies and measures to gradually

Background information:
) * Why policy is needed

Elements of the package: Good Practice Polic : .-

. General Description y « How to implement policies

. Packages - Policies need to interact
*Good Practice « Gathered according to a

» ... Other: brochures, papers,
Examples standardized template otc.
Source: bigEE 2012 Yy G
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bigEE | Bridging the information gap on energy efficiency in buildings Home Tour Interactive Guides v About

@ Interactive Policy Guide

Assist markets in becoming energy-efficient

New Buildings Existing Buildings Appliances

Overview Recommended Package Package Examples Library |~
Governance framework for energy « Explore policies and measures
efficiency

& Energy efficiency targets and planning

* Energy efficiency policy infrastructure and

funding Q
£} Eliminating distortions Q @

Specific policies and measures for
"l energy efficiency in new buildings

¥ Regulation
£ information

¥ Incentives & financing for energy efficiency

Investments
& Policies need to interact
& c & AT
Read here which policles to combine and how they should work e
together to Improve energy efficiency in new buildings. @
% Promotion of energy services
po
. ISSUU

## RD&D and BAT promotion
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bigEE | Bridging the information gap on energy efficiency in buildings Home Tour Interactive Guides v About

@ Interactive Policy Guide

Assist markets in becoming energy-efficient

New Buildings Existing Buildings Appliances

Overview Recommended Package Package Examples Library |~
Governance framework for energy « Explore policies and measures
efficiency

& Energy efficiency targets and planning

* Energy efficiency policy infrastructure and

funding Q
£} Eliminating distortions Q @

Specific policies and measures for
"l energy efficiency in new buildings

£ information

¥ Incentives & financing for energy efficiency

Investments
& Policies need to interact
& c & AT
Read here which policles to combine and how they should work e
together to Improve energy efficiency in new buildings. @
% Promotion of energy services
po
. ISSUU

## RD&D and BAT promotion
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bigEE | Bridging the information gap on energy efficiency in buildings Interactive Guides v

@ Interactive Policy Guide

Assist markets in becoming energy-efficient

New Buildings Existing Buildings Appliances

Overview R ded Packag Package E: pl; Library 22
Governance framework for energy £ Minimum energy performance standards (MEPS)
efficiency

By setting a limit for the allowed maximum energy consumption of new buildings and existing buildings

undergoing retrofit, at least the most inefficient bullding designs, technologles and components are excluded

from the market. The legal requirements should be strengthened step by step every three to five years, while

enabling the markets to adapt and gain from energy-efficient buildings. The target should be that after ten to

1 Energy efficiency policy Infrastructure and 15 years very low energy levels — ULEB for the buildings as a whole — have been reached. An effective
Encing control and enforcement regime Is essential to ensure with the

& Energy efficiency targets and planning

& En minating distortions

Specific policies and measures for Implementation tips

energy efficiency in new buildings « The standards should be well-g in eg.by to life-cycle cost studies
and evaluations of demonstration buildings.
Investors, bullding designers, and bullding contractors should be well prepared and sufficiently

—_— skilled to implement the standards (e.g. through complementary information and training
lenlmum energy performance mn@ programmes)

Achievable energy and cost savings should be clearly communicated so as to avoid the

B Other legal requirements that the req only impose a burden.

Sufficient resources must be available for monitoring and enforcement (compliance control).
Sufficiently stringent penalties will help to ensure maximum compliance.

i
£+ Regulation

B Revision of landlord and tenant laws

# information Detailed description
& & for energy Discover many in-depth details about this policy type.
Investments

low detalls about this policy type —

£+ capacity bullding & networking

% Promotion of energy services Good practice examples

£ RD&D and BAT promotion There currently are no good practice policy examples at this time.

& N
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P&M to overcome barriers
for efficient and green buildings

&N
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Classification of barriers for energy
efficiency in buildings

- Access to finance
Payback expectations /
Financial - investment horizons

— Competing purchase decisions

S Price signals

— Regulatory & planning issues

Institutional and Institutional

Multi-stakeholder issues

(¢
=
[s§)
- —
=
| =
S
o

Awareness, advice Information barrier
and skills

Awareness of potential/benefits

Separation of expenditure | Skills & knowledge related to building
and benefit professionals

Source:BPIE 2012 Y G
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No silver bullet to foster efficiency in buildings
Policy packages are needed!

Governance framework for energy efficiency

Specific policies and measures for energy efficiency in new buildings
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Is efficient sufficient?
The bigEE “discussion corner”
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25% less energy/raw materials per $ GDP are “eaten up” by 82% global
economic growth! Only an integrated approach “efficiency + sufficiency
+ consistency” leads to sustainable development

Reduction of specific impacts
per product/service

Efficiency

Rebound Effect:
Efficiency gains are
.eaten up® by
increased demand

Sufficiency

Sustainaible patterns Consistency/Resilience
of consumption and

production
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More dwellings and more consumption of appliances have
overcompensated the specific efficiency gains in buildings!

Trends in EU Housing Efficiency, 1990-2004

30%
Stock of Dwellings
259 Energy Consumption per Dwelling
| Lighting and Electrical Appliances Consumption per Dwelling
Number of Dwellings per 1000 People
20% = = =Total Residential Energy Consumption -
. . - 4
Space Heating Consumption per Dwelling . total
&> 15%
=
<
£
(& ]
8 10%
]
=
D
o
& 5%
o
0%
-5%
-1 o% T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1]
1990 1992 1994 1996 1998 2000 2002 2004
Source: Is efficient sufficient? ECEEE 2010 Yy G
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Steep growth of ,,the middle/consumer classes” in CIT

In 2050 50% of ,,middle classes” consumption in China and India

Projections
Middle-class

consumption
USD thousand billion

25
20
15 —
10 —
5 —

— e eeeeee—

o — T T T T T T T T

2000 2005 2010 2015 2020 202s 2030 203s 2040 204as 2050
India — European Union — Japan — RUSSiIia
— China — USA — Brazil

Share of middle-class consumption

o 10 20 30 40 50 sO0 70 80 S0 100 9%
v n 3 f A f 2 N L A 3
2000 E e 24 % |
Others
20255 I
2050 31 2% 22 o |
B India B China
[ European Union m usAa B Japan
Note: In this study "'middle class’' is defined as households with per capita daily

spending of between USD 10 and 100 purchasing power parity (PPP).

Source: Kharas, 20103 EEA, SOER, 2010
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New policy packages needed
to reduce rebound effects and encourage life style changes!

»1he older | get the more | like regulation®
(Eoin Lees, Former Head of Energy Savings Trust/ UK)

System adjustments
— Direct:
« Binding energy saving targets (EU 2011/2012)
» Energy efficiency obligations for utilities (EU ESD 2012)
» Reduction of subsidies and internalizing ext. cost of nuclear/fossil fuels
» Caps, e.g. dynamic standards for fleet consumption of cars (EU)
» Bonus/malus regulations e.g. for cars (,feebates”)
» More ambitious targets for EU ETS
» Progressive standards (e.g. ICT)
« Ecotax
— Indirect:
» Structural change to less resource intensive sectors (i.e. services)
» Promotion of renewable energy in coordination with energy efficiency
* “ProgRress” (German Program Ressource Effciency)
Behavioral change
» Sustainable consumption, promotion of common goods, education...

» Reducing societal disparities ( e.g. income, wealth, access)...
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Thank you!

Please contact us at
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