Climate change and the role of
buildings and solar
thermal use to minimize its impacts
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< Introduction: the climate change challenge

“»The role of solar thermal energy In fighting
CC

“*How far can buildings and (solar) thermal

energy take us in mitigating CC?
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“»the risk of the lock-In effect
< Summary




The climate change challenge

"“HOW ON EARTH DO WE TURN IT OFF ?*



In order to limit the impacts of CC, GHG
emissions 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 lII)

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

Limiting increase to 3.2 — 4C requires
emissions to peak within the next 55
years.

Limiting increase to 2.8 — 3.2 requires
global emissions to peak within 25 years.
Limiting global mean temperature
increases to 2 — 2.4C 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.

World CO , Emissions (GtC)

Based on SPM 7, WG IIl. Emission pathways to mitigation scenarios

Stabilisation targets:

30 E: 850-1130 ppm CO,-eq
W D: 710-850 ppm CO,-eq
| C:590-710 ppm CO,-eq
I B: 535-590 ppm CO,-eq
B A2: 490-535 ppm CO,-eq
B Al: 445-490 ppm CO,-eq
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Probability distribution for the committed warming by
GHGs between 1750 and 2005.
Shown are climate tipping elements and the temperat  ure
threshold range.
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“even the most aggressive
g 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 more
ambitious reductions needed
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Source. IPCC2007, AR4 WGII, as presented by Martin Parry
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Souca [PC.C2007 ARG as presented by Martin Barry
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Source. IPCC2007, AR4 WGII, as presented by Martin Parry
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The triage on impacts’ Emission peak 2035; T
peaks 2100 atc. 3degC
(an example) :
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The role of solar thermal and
the buildings sector In
reducing CC impacts
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The Role of Solar Energy In our
global fight against climate change

< Mitigation :
) Solar technology’s fuel source is unlimited and can provide energy at a
significant scale

) Thermal energy needs are often the “Cinderella” of mitigation — focus is
mainly on electricity, while its potential maybe multiple of RES power
<+ Adaptation : solar cooling; avoiding/managing solar gains; in
urban areas: replacing the need for energy “imports” therefore
reducing local warming

<+ Technology Transfer : Solar provides the opportunity for
developing countries to leapfrog traditional energy
dependence on fossil fuels to producing clean energy

< Finance . Solar technology is becoming more affordable
every nation; it creates jobs, reduces fuel and energy "@”JJ\"""”""'

WY

Adapted from : Solar Trade Associations.2009. SEIZING THE SOLAR SOLUTION :
Combating Climate Change through Accelerated Deployment 3CSEP




Building sector: global importance

In 2004, in buildings were responsible for app. 1/3 of global energy-
related CO, (incl. indirect) and 2/3 of halocarbon emissions

GHG emissions from buildings in 2004
(in Gt CO2 equivalent)

total energy- Energy-related
related CO,, 8.6 direct CO,,

3 Gt, 28%

CHy,, 0.4 Gt, 4%

N,O,
0.1 Gt, 1%

Electricity-related
indirect CO,,
5.6 Gt, 53%

Halocarbons,
1.5 Gt 14%

Source: IPCC 2007, AR4, Chapter 6 (Buildings) 3CSEP ol




The buildings sector offers the largest low -

cost potential

GtCOq-eqlyr
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Few sectors can deliver the
magnitude of emission reduction

needed
“*know-how has recently developed that we can

build and retrofit buildings to achieve 60 — 90%
thermal energy savings as compared to
standard practice in all climate zones (providing
similar or increased service levels)

Photos from Gunter Lang




celkova energie [kWh/nfa]

o Buildings utilising passive solar

construction and solar thermal technologies

Source: Jan Barta, Center for Passive Buildings, www.pasivhidomy.cz



“EU buildings — a goldmine
for CO2 reductions, energy security, job
creation and addressing low income population

problems”

Renewable Energy
Fossile Energ

SOLANOVA

Source : Claude Turmes (MEP), Amsterdam Forum, 2006
More on Solanova: www.solanova.eu
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State -of -the -Art Scenario Results for the

Thermal Comfort Final World
Energy Floor Area

(\ Source:
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Opportunity or risk?
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The size of the potential lock -in effect



Panelfeldjitasi programban részt vevé épiiletek fltési fajlagos
héfelhasznalasanak alakulasa
(Hungiarian city)

300 000

250 000 230784 228 894

500 000 193 335

171 956

144 53¢
150 000

-36%

100 000

H. . NY. H. NY.F.

H: Homlokzati hészigetelés ® 3 éves atlag korrigalt fajlagos
H:NY.  Homlokzati hészigetelés, nyilaszar6 csere . ® 2007/2008. évi korrigalt fajlagos
H: NY. F. Homlokzati hészigetelés, nyilaszard csere, fltéskorszerlsités

Source: Pajer Sandor, SZEPHO Zrt., KLIMAVALTOZAS - ENERGIATUDATOSSAG —~ENERGIAHATEKONYSAG. V.
Nemzetk6zi Konferencia, SZEGED, 2009. aprilis 16-17.




@ The risk of the lock -In effect e

GEA Final thermal energy consumption Worldwide
State-of-the-art vs. suboptimal renovation scenarios

Source: (to come)




@ The risk of the lock -in effect ==

GEA Final thermal energy consumption in Western Europe
State -of -the -art vs. suboptimal renovation scenarios
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Source: www.globalenergyassessment.org (to come)
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The lock -in effect in detail for Western Europe

Thermal Comfort Final Energy, Thermal Comfort Final |
state-of-the-art scenario Energy, suboptimal scenario
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@ The risk of the lock -in effect ==

GEA Final thermal energy consumption in Eastern Europe
State -of -the -art vs. suboptimal renovation scenarios

Source: www.globalenergyassessment.org (to come)




The lock -In effect Iin detail for Eastern Europe

Thermal Comfort Final Energy,

state-of-the-art scenario Thermal Comfort Final

Energy, sub-optimal scenario
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Conclusions

The challenge of fighting climate change is Herculean — but it is
possible to solve.

Mitigation needs to go hand-in-hand with adaptation: synergies!
) Solar thermal has important role in both areas

Buildings are key to climate change mitigation in each world region

Substantial opportunities exist; as much as 42% of 2005 final
thermal energy consumption can be eliminated by 2050 by state-of-
the-art architecture and solar thermal technologies, while living
standards increase and energy poverty eliminated

However, major lock-in risks exist

1 Suboptimal retrofit and cherry-picking represents major climate lock-in risk

. Present policies can lock in 43% — 78% of all 2005 building thermal
energy-related emissions in Europe for many decades

1 We need to stop cherry-picking and focus on strategic, holistic solutions

We need to make solar thermal solutions more “sexy” and the. %
benefits more quantifiable

3CSEP




Thank you for your attention
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