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1.5°C Climate Change:
What are the Implications for the Built
Environment?
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“Egyre tbbb gyermek és kamasz
erkezik hozzam depressziosan,
életcél nélkdl, motivalatlanul, tervek
nélkil a klimakatasztrofa
Szorongasaban vergddve. Egyre
tobb anorexias betegem azért
erkezik csontsovanyan, nem eszik
vagy minimalisat, kegyetlen vegan
etrendet folytat vagy megszoritja a
bevitt ételt, hogy megmentse a
Féldet. Atalakult az anorexia
betegség, a betegeim 50 % meg
akarja menteni a Féldet és nem
eszik hust, feldolgozoftt élelmiszert.

Atalakult a depresszié és szorongas
tinetegylttese. A klimavaltozas uj
mentalis korkepeket hozott, amivel
foglalkoznunk kell nekiink
Szakembereknek.”

“More and more children and
adolescents are coming to me
depressed, without a purpose in life,
unmotivated, and without plans
suffering from anxiety about the
climate disaster. More and more of
my anorexic patients arrive bony,
eating no or minimal, cruel vegan
diets, or squeezing food intake, in
order to save the Earth. Anorexia
Disease Has Been Transformed, 50%
of my patients want to save the Earth
and don't eat meat, processed foods.

The syndrome of depression and

anxiety has changed. Climate change
has brought new mental illnesses that
we as professionals need to address.”

Prof. Dr. Bea Paszto

Leader, Child Psychiatry, Budapest
Medical University
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Global Warming of 1.5°C

An IPCC special report on the impacts of global warming of 1.5°C
above pre-industrial levels and related global greenhouse gas emission pathways, in
the context of strengthening the global response to the threat of climate change,
sustainable development, and efforts to eradicate poverty.




Spent and remaining carbon budget to 1.5C in

2018, GtCO2
measured in GMST, 50% probability to 1.5°C
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Spent and remaining carbon budget to
1.5C in 2018, GtCO2

measured in surface air T, 66% probability to 1.5°C
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Global emissions pathway characteristics

Global total net CO2 emissions
Billion tonnes of CO,/yr

50
40 In pathways limiting global warming to 1.5°C
with no or limited overshoot as well as in
pathways with a high overshoot, CO2 emissions
30 are reduced to net zero globally around 2050.
20
10 . .
Four illustrative model pathways —
0
-10
20
P4
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
Timing of net zero CO: — eeesssssss  Pathways limiting global warming to 1.5°C with no or low overshoot
Line wic!ths depict the 5-95th s— Pathways with high overshoot
percentile and the 25-75th  — Pathways limiting global warming
percentile of scenarios (Not shown above)
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Characteristics of four illustrative model pathways

Breakdown of contributions to global net CO2 emissions in four illustrative model pathways

Fossil fuel and industry @ AFOLU BECCS

Billion tonnes CO, per year (GtCOa/yr) Billion tonnes CO, peryear (GtCOz/yr) Billion tonnes CO, per year (GtCOa/yr) Billion tonnes CO, per year (GtCOa/yr)
P1 P2 P3 40 P4
201
— ~—— \ 0
204
2020 20600 2100
P1: Ascenarioin which social, P2: Ascenario with a broad focus on P3: A middle-of-the-road scenario in P4: Aresource- and energy-intensive |
business and technological innovations sustainability including energy which societal as well as technological scenario in which economic growthand !
result in lower energy demand up to intensity, human development, development follows historical globalization lead to widespread
2050 while living standards rise, economic convergence and patterns. Emissions reductions are adoption of greenhouse-gas-intensive
especially in the global South. A international cooperation, as well as mainly achieved by changing the wayin lifestyles, including high demand for
downsized energy system enables shifts towards sustainable and healthy which energy and products are transportation fuels and livestock
rapid decarbonization of energy supply. consumption patterns, low-carbon produced, and to a lesser degree by products. Emissions reductions are
Afforestation is the only CDR option technology innovation, and reductions in demand. mainly achieved through technological
considered; neither fossil fuels with CCS well-managed land systems with means, making strong use of CDR
nor BECCS are usad. limited societal acceptability for BECCS. through the deployment of BECCS.
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Characteristics of four illustrative model pathways

Breakdown of contributions to global net CO2 emissions in four illustrative model pathways

Fossil fuel and industry @ AFOLU

Billion tonnes CO, per year (GtCO:/yr)

40

20

0

20

A

2060

2020 2100
P1: Ascenarioinwhich social,
business and technological innovations
result in lower energy demand up to
2050 while living standards rise,
especially in the global South. A
downsized energy system enables
rapid decarbonization of energy supply.
Afforestation is the only CDR option
considered; neither fossil fuels with CCS
nor BECCS are used.

10

’
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BECCS

Billion tonnes CO, peryear (GtCOz/yr)

A

Billion tonnes CO, per year (GtCOa/yr)

P3

Billion tonnes CO, per year (GtCOz/yr)

P2: Ascenario with a broad focus on
sustainability including energy
intensity, human development,
economic convergence and
international cooperation, as well as
shifts towards sustainable and healthy
consumption patterns, low-carbon
technology innovation, and
well-managed land systems with

limited societal acceptability for BECCS.

\

P3: Amiddle-of-the-road scenario in
which societal as well as technological
development follows historical
patterns. Emissions reductions are
mainly achieved by changing the way in
which energy and products are
produced, and to a lesser degree by
reductions in demand.
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P4: Aresource- and energy-intensive
scenario in which economic growth and
globalization lead to widespread
adoption of greenhouse-gas-intensive
lifestyles, including high demand for
transportation fuels and livestock
products. Emissions reductions are
mainly achieved through technological
means, making strong use of CDR
through the deployment of BECCS.
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The role of the built environment in
keeping our planet cool(er)
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Accounting method has key implications
on the importance of buildings!

Electricity
and Heat Production
N\ Ener

25% 1 '4%9)/
AFOLU
24%

Indust
Buildings 11% v
6.4%

— Transport

Transport 49Gt COzeq 0.3%

14% (2010)

Industry

21% ?;j/ldings
0

Other

Energy J

9.6% AFOLU

0.87%

Direct Emissions Indirect Emissions



Zéro Energias 4 lakasos tarsashaz

www.zeroenerqgia.net
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Retrofit of Vienna Technical University building to energy plus level

NAUSTRIAN Schéberl & Poll GmbH

/_\WORLD BAUPHYSIK und FORSCHUNG
SUMMIT
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Disruptive electricity demand reductions arrive from innovatively optimising
opportunities in systems rather than replacing individual technologies

'E' 500 W Sozialrdume und Teekichen

G 458 ® Weitere Gerite (Kopierer, Beamer,...)
[a)
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Retrofit of Vienna Technical University building to energy plus level

AUSTRIAN Schéberl & P6ll GmbH

/_\WORLD BAUPHYSIK und FORSCHUNG
SUMMIT

G 803 M usage

< 800

O

E

= 700 M building

=

7

- 600 W energy recovery from the

% waste heat of the servers

= 500 458 .

% M energy recovery from the lifts

c 400

(] .

£ photovoltaics

T 300

©

5

3 200

>

oo

]

2 100 56 61

>

E o I

§ before typical new office entire plus- energy production on

E_ renovation building energy-building the building

‘ (standard office)

"guf::zlé;ﬂens Schigl, Schéber & Poll, Austrian World |
: 8, Vienna, May 2018 g




oo

OrroWnaner 288 Arcar[Las

Built in 1904-1907

Designed by famous European architect Otto Wagner
70 buildings

Total gross floor area > 200.000 m? (2,1 mio. sqft)

Media source: https://upload.wikimedia.org/wikipedia/commons/thumb/b/bb/Vienna_Steinhof_Church_Aerial_2aug14_-_1_%2815102404601%29.jpg/1280px-Vienna_Steinhof Church_Aerial_2aug14_-_1_%2815102404601%29.jpg

"= Bundesministerium
Verkehr, Innovation

und Technologie im Rahmen der 6. Ausschreibung ,Stadt der Zukunft" geférdert.

R A
Das Projekt OttoWagner-ArealPlus wird durch Mittel des BMVIT Schoberl & Poll GmbH - CEU CENTRAL ELANG consulting ®H
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Plus-energy-refurbishment OTTO\A/AGHCﬂ |:||:||:| Aﬂmrw/

40000000
35000000
& 30000000
i
=
=
— 25000000
=
(1]
5
— 20000000
>
2
2
S 15000 000
10 000 000
5000000
: 1
current standard target standard
(minor refurbishments) (plus-energy-refurbishment)

W heating demand (kWh) ® cooling demand (kWh) melectricenergy demand
— P 2 1 A
- Szrfe?rm‘l:;it\z:or: Das Projekt OttoWagner-ArealPlus wird durch Mittel des BMVIT Schoéberl & Psll GmbH - CEU CENTRAL n LANG consulting @aD , &
! i i " o) BAUPHYSIK und FORSCHUNG A : EUROPEAN —

und Technologie im Rahmen der 6. Ausschreibung ,Stadt der Zukunft" geférdert. { UNIVERSITY
w(?

va !

’
'\
INTERGOVERNMENTAL PANEL oN ClimaTe chanee wMmo UNEP

<
fan

m\! )

‘<<¢14
t<4»

\




Co-benefits of very high performance

(very lowE and energy plus) buildings

<+ Significant improvement in social welfare through
disappearance of utility bills

] Elimination of energy poverty?
*» Elimination of mould
< Improved indoor air quality
<+ Health gains

1 Significantly reduced transmittable respiratory infections,
allergies, reduced asthma, cardiovascular diseases, cancer

< Productivity gains

] Chaterjee&Urge-Vorsatz found a 5 day annual reduction in sick
leave in Germany

< Reduced need for capacity expansion for an electrified

(Y
Ng'? )
? C (warmer) planet )
' I0CC
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Attributable burden of diseases due to
indoor exposures in 2010 in EU26

The lighter shade represents the maximum reducible fraction through
well operated ventilation systems in high-efficiency buildings

M Qutdoor sources M Indoor sources

Respiratory infections
Acute toxication

COPD

Asthma

1 000 000 500000 0 500000
Attributable burden of disease (DALY/a)

‘} Q : [Hénninen and Arja Asikainen (Eds.) 2013. Efficient reduction of indoor . 1
e ealth benefits from optimizing ventilation, filtration and indoor source controls Iu l) l.; @ Vfﬁuv
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The Lock-in Risk:

every building we build or retrofit to

less than ZEB locks us into a
warmer future

global heating and cooling final energy in two scenarios

Lock-in Effect 80%

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 *
uModerate Efficiency & Deep Efficiency comment

Locking in positive climate responses in cities

Well-intended climate actions are confounding each other. Cities must take a strategic and integrated approach to
lock into a climate-resilient and low-emission future.

Diana Urge-Vorsatz, Cynthia Rosenzweig, Richard J. Dawson, Roberto Sanchez Rodriguez, Xuemei Bai,
= AL Coalic Dt W  Cobm mamd Clambiba b P el




Examples of lock-in solutions in the built
environment risking a 1.5C scenario

*» Partial or incremental retrofits incompatible with

a systemic deep (>80% reduction) retrofit
“» Boliler replacements before thermal retrofit
< District heating
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Just developing our urban infrastructure till
mid-century can consume up to a third of our
remaining carbon budget to a 1.5C target

URBAN DEVELOPMENT CHALLENGE .
Building infrastructure for fast-growing cities in developing countries could =
release 226 gigatonnes (Gt) of carbon dioxide by 2050 — more than four Q (/) <
times the amount used to build existing developed-world infrastructure. To R g
curb emissions, cities need low-carbon construction, alternative transport -S T <
and better planning and design. © X c LO
I8 CS
M Present % Predicted g Q © ™
60 . -8 N
~ O cn -
@ Developed*‘e Developing Future growth 9 2 Q <
s | | /// S<X D
E -
< 40 - ~ %,\ =
'g I Building infrastructure 2 billion more '/ . E o3 ',:8
S to upgrade developing people will live in e Q ‘5 C Y
Qo o cities would produce cities by 2050. The < . AN § -
= 53 Gt 109 Gt of CO,. . infrastructure S ~35 90
9 " . required will < : S
£ 20 % generate another % = G Qh g T
3 117 Gt of CO,, S <
(b} Q O.‘ t U) .
5 o Q0O
@) O ' <
O - 2 C 3
0- | T O S <
0 1 2 3 NMAQ IR G
Cumulative urban population (bllllons) »
“Developed countries are as listed iq Annex | to the Kyoto Protocol. a D C (;‘:}
Developing countries are those not listed in Annex . onature e chanee VVrTo l\J\T\JE//P




Brock Commons Carbon Impact

v Volume of wood:
) 2,233 cubic meters of CLT and Glulam

| U.S. and Canadian forests grow
i this much wood in:

o i

6 minutes

c Carbon stored in the wood:
1,753 metric tons of CO,

9 Avoided greenhouse gas emissions:
OW0O| 579 metric tons of CO,

3 1 2 » . ~ - “
A smma "“. N - a - » -
“““‘ \
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RIS

/ TOTAL POTENTIAL CARBON BENEFIT:
2,432 metric tons of CO,

EQUIVALENT TO: - ~-E§£ o) il
.\ ) o éj (Y7
a 511 cars off the road for a year o - J & 4>

Source: US EPA

m Energy to operate a home for 222 years Source: |DCC &) &)
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Conclusions: The built environment is (THE?)
key to limit global warming to 1.5C

’0

» ...Especially considering cost-effectiveness, environmental
risks and other co-benefits

<+ We can now build (and retrofit) ZEBs in every climate and most
building types
1 The key is minimising energy demand first (vs noCO2 supply)

* However, the urgency poses a major challenge

- From today, every building we build or retrofit to less than a passivhaus (or zero
energy?) standard locks us into a higher T future

<+ But even building/retrofitting only ZEBs is not enough for a 1.5C
future:

< We need to minimize embodied energy and carbon
1 Minimise/eliminate cement and steel in construction
1 Responsible and climate smart design

+»» Store carbon in construction materials

] Bio-based materials not only store CO2, but also have taken it out of the
atmosphere

If not possible, carbon storage in construction materials (CCUS) iDCC
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Thank you for your attention

Diana Urge-Vorsatz
Vice Chair, WGIII, IPCC
Central European University

Twitter: @dianaurge
Email: vorsatzd@ceu.edu
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