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Implications for Buildings
. Key Findings from the Intergovernmental Panel on Climate Change (IPCC) Fifth Assessment Report (ARS) | cisl.cam.ac.uk/ipce l bpie.eu l gpbn.org | whesd.org I

Building for a low-carbon future

Effective policies can lead to buildings and wider settlements that
are climate resilient and use energy efficiently, so curbing the rise
in greenhouse gas (GHG) emissions. There is potential for energy
savings of 50-90% in existing and new buildings.
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In 2010, buildings accounted for
32% of global final energy use.

In 2010, buildings accounted for 19% of CO; emissions in the building sector
all GHG emissions. could double or triple by 2050.

BUILDING-AS-USUAL

' energy use in developed countries is
generally wasteful and inefficient. Developing
countries risk locking into the same pattern as
their economies and populations grow richer.

Demand
Pressures

Under business-as-usual
projections, use of energy
in buildings globally could
double or even triple by
2050. Drivers include
billions of people acquiring
adequate housing and
access to electricity.

More wealth, more urban
dwellers and a higher
global population will
also raise demand.

Impacts and
Risks

Many buildings are

vulnerable to impacts

of climate change.
These include increased
precipitation, thawing
permafrost, and extreme
weather-related events
such as wildfires, severe
storms and floods.
Without investment in
improved resilience, this
vulnerability is destined
toincrease.
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Warming and
Energy Demand

Higher temperatures will
drive changes in climate-
related energy demand. In
low-income countries, rising
wealth will be the main
driver of increasing energy
demand, principally for air
conditioning and transport.

Energy
in the Home

Traditional large appli-
ances account for most
household electricity
consumption, yet their
share is falling fast.
Electronic entertainment
and communications
equipment now account
for more than 20% of
residential electricity use
in most countries.

KEY ISSUES

ENERGY INSECURITY
EXTREME WEATHER
DROUGHT

GLOBAL WARMING

HUMAN BEHAVIOUR

BUILDING FOR THE FUTURE

of best p

and

could see energy use in buildings stabilise or even fall by 2

Many mitigation options promise multiple co-benefits.

Energy-Efficient
Technology

4 High- building

Typically, with high-performance insulation
and windows, and high indoor air quality.
2 Energy-efficient appliances, efficient
lighting, and Heating, Ventilation and

Air-Conditioning (HVAC).

3 Improved building automation and
control systems that respond to changing
conditions. ‘Daylighting’. Using smart
meters and grids to modulate supply in

real time.

cooling and sol
desiccant dehumidification.

Average CO,
reduction potential:
20-45% of baseline

P

System

Infrastructure
Efficiency

B Know-how exists on
retrofitting and how to build
very low-and zero-energy
buildings, often at little
marginal investment cost or
manageable payback times.
6 Passive building designs
that minimise or eliminate
the need for mechanical
heating, cooling and
ventilation.

7 Deep retrofits of existing
buildings have brought
50-90% energy savings.

8 Integrated Design
Processes prioritise energy
performance-and-use
factors through building
design, construction and
commissioning.

Average CO,
reduction potential:
30-70% of baseline

050.

Carbon Efficiency

9 At present, electricity is
the main form of energy
used for cooling and
appliances, while fossil fuels
are used for heating.
Changing fuels and energy
supply infrastructure to
buildings will be needed to
deliver large emissions cuts
even if end-use demand falls.
40 More than 2 billion
people currently lack access
to modern energy carriers.
The evolution of their energy
provision will drive trends in
buildings-related emissions.

Average COz2
reduction potential:
20-45% of baseline

Service Demand
Reduction

41 Energy use increases
projected for buildings relate
mainly to higher demand for
energy services, driven by
people moving out of
poverty and changing
patterns of consumption.
Potential means to deliver
demand reduction include
carbon pricing, personal
carbon trading, property
taxation related to building
CO, emissions, progressive
appliance standards and
building codes with absolute
consumption limits.

Average CO2
reduction potential:
20-40% of baseline
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The project team comes together at the
earliest stage, impraving accuracy of
decisions. The rest of the process becomes
more predictable, thus avoiding costly

| redesign wovk
CONCEPTUALIZATION
e ~

" Architect:“Inputfromthe  ~(
extended project team e L
enables me to make better ~
design decisions early in o

the process.” -
= ~

Contragiof: | can
foreseeproblems and
_reduce future delays.*

Civil Engvoeecjmhe!g/' S
withsite selectionsome -~
won't-yn into environmental
issues Iner.”

\

Collaboration between the architect,
contractor, and engineers allows for better
decision making, helping to improve quality
and mitigate risk

DESIGN

Architect: "We have a
common understanding of -
|design Intent among the

team. And, we can moce
effectively influence the
sustainabiity performance

_ofour disigns.”

e

v *)" -

-
T

Peecise virtual models are automatically
part of the design, helping to reduce
uncertainty in documents and
Iimerferences during construction,

IMPLEMENTATION DOCS

because
we chose the best systems
and sizing of the equipment
during design.”

R i
e e e

Structural Engineer: "We
were able to make the
necessary analysis to a single
model, saving us time and
allowing us to fast track the
structural design process and
documentation.”

Fabricator: "Working with just
one model to produce steel
fabrication shop-drawings
allowed us to begin
abeication early.”

= s I

Because of careful early planning, team members
are able to use materials efficiently, creating less
waste. Change orders are minimized, and no
operational revenue is lost. Construction can be
completed on schedube and on budget.

Owners can enjoy better quality assurance
on their completed project and are peovided
with a complete virtual buliding for
operational and renovation purposes.

% OWN / OPERATE

CONSTRUCTION

]

um//////

fS

Contractor: “We've had zero
interference on this project
RFI's were reduced significantiy
I've never had construction go
50 smoothly™

%

Tenant: "1 can tell our
needs were taken into
account when the
building was designed.”
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A ree 2. The

MORE POWER TO YOU!

America’s independent light and power companies bieild for your new electric living

% 100 far off, the exy
v you'll wnsh your diskes wit

AMERICA'S INDEPENDENT ELECTRIC LIGHT AND POWER COMPANIES
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