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OverviewOverview

Introduction: the CC mitigation challenge
The global and regional importance of the
buildings sector in CC  – the free lunch
How far can buildings take us?
The risk of the lock-in effect
Co-benefits: the free lunch we are paid to eat
Key barriers: mission impossible?
Lessons for policy and financing
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In order to limit the impacts of CC, GHGIn order to limit the impacts of CC, GHG
emissions have to be reduced significantlyemissions have to be reduced significantly

• Stabilizing  global mean temperature
requires a stabilization of GHG
concentrations in the atmosphere ->
GHG emissions would need to peak and
decline thereafter (SPM 18 WG III)

• The lower the target stabilisation level
limit, the earlier global emissions have to
peak.

• Limiting increase to 3.2 – 4°C requires
emissions to peak within the next 55
years.

• Limiting increase to 2.8 – 3.2°C requires
global emissions to peak within 25 years.

• Limiting global mean temperature
increases to 2 – 2.4°C above pre-
industrial levels requires global
emissions to peak within 15 years and
then fall to about 50 to 85% of current
levels by 2050.

E: 850-1130 ppm CO2-eq

D: 710-850 ppm CO2-eq
C: 590-710 ppm CO2-eq

B: 535-590 ppm CO2-eq

A2: 490-535 ppm CO2-eq
A1: 445-490 ppm CO2-eq

Stabilisation targets:

Multigas and CO2 only studies combined

Based on SPM 7, WG III. Emission pathways to mitigation scenarios
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Probability distribution for the committed warming byProbability distribution for the committed warming by
GHGs between 1750 and 2005.GHGs between 1750 and 2005.

Shown are climate tipping elements and the temperatureShown are climate tipping elements and the temperature
threshold range.threshold range.

“even the most aggressive
CO2 mitigation steps as

envisioned now can only limit
further additions to the

committed warming, but not
reduce the already committed

GHGs warming of 2.4
degrees Celsius”

(Ramanathan and Feng 2008,
Atmospheric Environment).
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The later emissions peak, the moreThe later emissions peak, the more
ambitious reductions neededambitious reductions needed

Source: Meinshausen et al 2009
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Emissions pathways to give 75% chance of
limiting global warming to 2ºC

http://www.copenhagendiagnosis.com/

The later emissions peak,The later emissions peak,
the more ambitiousthe more ambitious

reductions are neededreductions are needed



The role of the buildings sectorThe role of the buildings sector
in CC mitigation: global andin CC mitigation: global and

regional importanceregional importance
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GHG emissions from buildings in 2004
(in Gt CO2 equivalent)

Energy-related
direct CO2,
3 Gt, 28%

Electricity-related
indirect CO2,
5.6 Gt, 53%

total energy-related
CO2, 8.6 Gt, 81%

CH4, 0.4 Gt, 4%

N2O,
0.1 Gt, 1%

Halocarbons,
1.5 Gt, 14%

Building sector: global importanceBuilding sector: global importance
In 2004, in buildings were responsible  for app. 1/3 of global energy-

related CO2 (incl. indirect) and 2/3 of halocarbon emissions
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Buildings sector: regionalBuildings sector: regional
importanceimportance

In 2030: the share of building-related emissions in global will stay at
approximately 1/3 of energy-related CO2

CO2 emissions including through the use of electricity, A1B scenario
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The buildings sector offers the largest lowThe buildings sector offers the largest low--
cost potential in all world regions by 2030cost potential in all world regions by 2030
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Estimated potential for GHG mitigation at a sectoralEstimated potential for GHG mitigation at a sectoral
level in 2030 in different cost categories ,level in 2030 in different cost categories , transitiontransition

economieseconomies
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Few sectors can deliver the magnitude ofFew sectors can deliver the magnitude of
emission reduction neededemission reduction needed

know-how has recently developed that we can build and
retrofit buildings to achieve 60 – 90% savings as
compared to standard practice in all climate zones
(providing similar or increased service levels)

Photos from Gunter Lang

http://igpassivhaus.at/Portals/0/IGPH-T/2009/Fotos/VS-W%C3%B6rgl1.jpg
http://igpassivhaus.at/Portals/0/IGPH-T/2009/Fotos/Kindergarten-Kramsach_Garte.jpg
http://igpassivhaus.at/Portals/0/IGPH-T/vs_ainet[1].jpg


Buildings utilising passive solar
construction (“PassivHaus”)

Source: Jan Barta, Center for Passive Buildings, www.pasivnidomy.cz
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“EU buildings – a goldmine
for CO2 reductions, energy security, job

creation and addressing low income population
problems”

Source: Claude Turmes (MEP), Amsterdam Forum, 2006
More on Solanova: www.solanova.eu
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Few sectors can deliver the magnitude ofFew sectors can deliver the magnitude of
emission reduction neededemission reduction needed

know-how has recently developed that we can build and
retrofit buildings to achieve 60 – 90% savings as
compared to standard practice in all climate zones
(providing similar or increased service levels)
Novel methods developed for mitigation potential
assessment that considers buildings as complex
systems rather than independent sums of components
New scenarios are constructed under the Global Energy
Assessment, led by the CEU, with co-funding from
UNEP SBCI, reflect this new approach

Photos from Gunter Lang

http://igpassivhaus.at/Portals/0/IGPH-T/2009/Fotos/VS-W%C3%B6rgl1.jpg
http://igpassivhaus.at/Portals/0/IGPH-T/2009/Fotos/Kindergarten-Kramsach_Garte.jpg
http://igpassivhaus.at/Portals/0/IGPH-T/vs_ainet[1].jpg
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The Global Energy Assessment:The Global Energy Assessment:
Background and purposeBackground and purpose

The Global Energy Assessment aims at providing (a)
blueprint(s) for the world how energy-related social,
environmental, geopolitical and other challenges can be
addressed this century
We all know that buildings are the key pillar to such a
future, but how much?
GEA constructs new scenarios (complementing IPCC-
type scenarios) that attempt to take advantage of the
really large and novel opportunities in buildings, hard-to-
model by existing modeling frameworks
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Main philosophy and assumptionsMain philosophy and assumptions
Assumes that the world’s building stock will transform over to
today’s known (and built) cutting edge in architecture

At the most affordable cost
At the natural rate of building construction and retrofit
Taking into account capacity and other limitations, but assuming
ambitious and supportive (not financially but legally) policy
environment.

The main pillars of the model are existing best practices
Best practice from and energy and INVESTMENT COST perspective
as well

The world’s building stock is broken down by regions, climate zones
and 3 building types
Model eradicates energy poverty well before 2050, i.e. everyone
has appropriate thermal comfort energy services by 2050
several scenarios planned:

Very high efficiency with different modalities; +building-integrated
renewables; +behavioural change



3CSEP

0

1000

2000

3000

4000

5000

6000

7000

8000

9000
20

05

20
08

20
11

20
14

20
17

20
20

20
23

20
26

20
29

20
32

20
35

20
38

20
41

20
44

20
47

20
50

Fi
na

l E
ne

rg
y,

 T
W

h/
ye

ar

OECD

ASIA

REF

MAF

LAC

Final thermal energy consumption in theFinal thermal energy consumption in the
worldworld’’s buildings, 2005s buildings, 2005--20502050

Using stateUsing state--ofof--thethe--art and costart and cost--effective construction knoweffective construction know--howhow

Work in
 progress

Work in
 progress –– do not c

ite
 or q

uote

do not c
ite

 or q
uote

Exact n
umbers still

 changing

Exact n
umbers still

 changing

--6060%%



Opportunity or risk?Opportunity or risk?

The size of the potential lockThe size of the potential lock--in effectin effect
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KLÍMAVÁLTOZÁS - ENERGIATUDATOSSÁG – ENERGIAHATÉKONYSÁG
V. Nemzetközi Konferencia SZEGED, 2009. április 16-17.

Source: Pájer Sándor, SZÉPH Zrt., KLÍMAVÁLTOZÁS - ENERGIATUDATOSSÁG –ENERGIAHATÉKONYSÁG. V.
Nemzetközi Konferencia, SZEGED, 2009. április 16-17.
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Space heating final energy consumption (GWh)
Hungarian public building sector, 2005-2030
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The free lunch we are paid toThe free lunch we are paid to
eateat……

CoCo--benefits of energybenefits of energy--efficient buildingsefficient buildings
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CO2 mitigation
cost category,

EUR/tCO2

Cumulative CO2
mitigation potential

Investment
needs 2008 –

2025,
billion EUR

Saved energy
costs 2008 – 2025,

billion EUR%
compared
to baseline
scenario

million
tCO2/yr

< 0 29,4% 5,1 9,6 17,1

0 – 20 33,4% 5,8 13,6 19,0

Investment needs vs. energy savings,
realising mitigation potentials in the

Hungarian residential sector

Forrás: CEU – KVVM 2008, Novikova and Urge-Vorsatz,
http://www.kvvm.hu/cimg/documents/Klimapolitika_tanulmany.pdf
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Perhaps the largest coPerhaps the largest co--benefitsbenefits
among mitigation optionsamong mitigation options

selected highlightsselected highlights
(local) job creation: Danish study finds twice
higher employment intensity than for other
mitigation options
Health: up to 2 million die due to poor indoor air
quality
Health: better buildings reduce flu by up to 20%,
resulting in EUR 10 bln/yr savings in US alone
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CoCo--benefits of GHG mitigationbenefits of GHG mitigation
through improved efficiencythrough improved efficiency

Co-benefits are often not quantified, monetized, or
identified
Overall value of co-benefits may be higher than
value of energy savings
A wide range of co-benefits,  including:
Improved energy security

“Cost effective EE measures in EU buildings like better insulation,
glazing and more efficient lighting could deliver savings equivalent
to 500 million cubic meters of gas per day.” [Eurima 2009]  This is
app. 5 times more than Nabucco will provide.
E.g. Nabucco’s €8 bln, South Stream > €10 bln. This could be
sufficient to perform high-efficiency refurbishment of 2/3 of all
buildings in Hu/Sk/Slo/Cz (@50% financing). [Eurima/Ecofy 2007]
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Further key coFurther key co--benefitsbenefits
(continued)(continued)Improved social welfare

“the direct cost of our inability to use energy efficiently amounts to more than
100 billion euros annually” [EC2006]
Fuel poverty: In the UK, about 20% of all households live in fuel poverty. The
number of annual excess winter deaths is estimated at around 30 thousand”.
Energy-efficient household equipment and low-energy building design helps
households cope with increasing energy tariffs

Employment creation
“producing” energy through energy efficiency or renewables is more
employment intensive than through traditional ways
a 20% reduction in EU energy consumption by 2020 can potentially create 1
mil new jobs in Europe

new business opportunities
for developed countries a market opportunity of € 5–10 billion in energy service
markets in Europe

Others:
Improved productivity, improved competitiveness, reduced burden of
constrained generation capacities, Increased value for real estate, Improved
energy services (lighting, thermal comfort, etc) can improve productivity,
Improved outdoor air quality, reduced congestion
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Quantified nonQuantified non--energy benefits of buildingenergy benefits of building
energyenergy--efficiency programs (1/5)efficiency programs (1/5)
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Quantified nonQuantified non--energy benefits ofenergy benefits of
building energybuilding energy--efficiency programs (2/5)efficiency programs (2/5)



3CSEP

Quantified nonQuantified non--energy benefits ofenergy benefits of
building energybuilding energy--efficiency programs (3/5)efficiency programs (3/5)
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Quantified nonQuantified non--energy benefits ofenergy benefits of
building energybuilding energy--efficiency programs (4/5)efficiency programs (4/5)
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Quantified nonQuantified non--energy benefits ofenergy benefits of
building energybuilding energy--efficiency programs (5/5)efficiency programs (5/5)
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Quantified nonQuantified non--energy benefits of buildingenergy benefits of building
energyenergy--efficiency programs (1/5)efficiency programs (1/5)
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Quantified nonQuantified non--energy benefits ofenergy benefits of
building energybuilding energy--efficiency programs (2/5)efficiency programs (2/5)
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Quantified nonQuantified non--energy benefits ofenergy benefits of
building energybuilding energy--efficiency programs (3/5)efficiency programs (3/5)
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Quantified nonQuantified non--energy benefits ofenergy benefits of
building energybuilding energy--efficiency programs (4/5)efficiency programs (4/5)
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Quantified nonQuantified non--energy benefits ofenergy benefits of
building energybuilding energy--efficiency programs (5/5)efficiency programs (5/5)
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Why isnWhy isn’’t everyone eating thet everyone eating the
free lunches we are paid to eat?free lunches we are paid to eat?

1. You need to pre-pay for all your free lunches in the next
~20 years to get the money back

2. While benefits are also (one of the) most significant, the
barriers to capturing these potentials are equally (most)
significant

Split incentives (principle/agent barrier); mispriced energy and
subsidies distorting a level playing field; lack of
information/awareness/training/capacity; lack of (access to) financing;
low priority; fragmented industry and decision-making processes;
transaction costs

3. Without public policies creating a level playing field and
making the financing available, the free lunches will
remain uneaten – significant polic policy effort is
needed to unlock the high potentials
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Challenges to realising theChallenges to realising the
massive potentialsmassive potentials

Financial crisis: diversified energy options rely on high
upfront investments and little (no) fuel costs -> financing
is bigger challenge than for conventional systems

Obtaining financing for the average and low-income HHs is
especially challenging

However, energy infrastructure investments are
expected to total > 20 trillion US$ globally until 2030.
Redirecting some of these capital flows towards the
demand-side could bring substantially higher economic
benefits and cheaper mitigation
Requires paradigm change in energy systems

Incremental improvements will not suffice
Shift from the supply-side to the demand-side
Reconceptualising energy as a service vs. a commodity
New business models are needed
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Financial crisis: showFinancial crisis: show--stopper orstopper or
opportunity? (contopportunity? (cont’’d)d)

Crisis: (was) opportunity to rethink fundamentals
of economy – incl. our energy systems
Efficiency is the best public investment to
invigorate economy and mitigate social impacts
Many companies & residents rethink their own
consumption patterns and cut wasteful practices
May trigger the refocusing of corporations on
new business models and fundamentally
different business directions
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Lessons for policy and financing
Accessing the free lunch takes money (cover charge in the
restaurant?)
Significant investments are needed in the next few
decades (could be as high as 1% GDP for 30 yrs)

but significant investments are planned on the supply side, too – is
that the right target?
and the benefits outweigh the costs

The payback/discount rate gap needs to be bridged by
public money, esp. for the poor
Are we spending EU money on the right thing?

Only 1.6% of EU Structural and Cohesion funds btwn 2000 – 2006
on efficiency



Distribution of Funding among Operational Programmes
and among priorities within “Environment and Energy”
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Lessons for policy and financing
Accessing the free lunch takes money (cover charge in the
restaurant?)
Significant investments are needed in the next few
decades (could be as high as 1% GDP for 30 yrs)
The payback/discount rate gap needs to be bridged by
public money, esp. for the poor
Are we spending EU money on the right thing?

Only 1.6% of EU Structural and Cohesion funds btwn 2000 – 2006
on efficiency
Even in 2007 – 2013 it cannot exceed 4%

One way or another, significantly more financing is needed
to mobilise the major profits and unlock CO2 potentials
A fundamental reconceptualisation of energy from
commodity to services maybe necessary to avoid global
environmental catastrophies
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ConclusionsConclusions

Very low-energy buildings (retrofitted and  new)
are key to low-temperature climate stabilisation
However, there is a significant lock-in risk with
the present even advanced policies and trends
There are significant co-benefits to mitigation
through energy-efficient buildings
However, there are also significant barriers, and
thus the high potentials for these unique
opportunities will not be unlocked without
aggressive, concerted and cohesive public
policies
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“From today, each new building
constructed in an energy-

wasting manner or retrofited
to a suboptimal level will lock

us into a high climate-
footprint future”



Thank you for your attentionThank you for your attention
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