Designing National Housing Programmes:
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for the Environment
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% Population Urban: China and India, 1989-2015
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,Economically 10.55 million
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Launched in 2015 with goal of

building 20 million units by 2022: '
v’ Be (code compliant ¢
v’ Affordable |

Y v’ Suitable to different geo-climatic and
pliiiss hazard conditions (

~ Awas Yojana ? v’ Typologies from single storey to multi-
Housing for All by storey, both developer led, government |
2022 ? led or ‘assisted self-help’ delivery P

. v Give “due consideration” to the

-'4‘ environmental and energy concerns of l

the building industry




R '\':\’-'-_

1) th’r are the existing construction
’rechnologles available for low-cost
housing at such large scale?

- 3t - el

2) Are these technologies the most
suitable for the task?

~
st \
. 3) If not, what could be possible
?f alternatives? p
" 4) What might be their environmental
1 impact? ;




" 1) Depletion of raw materials

2) (%nven’rional construction often
associated with air pollution and
adverse health effects

Points to
Consider

3) Massive construction in a short time
requiring speed and quality /

4 4) Life-cycle impacts must be assessed
before policy decisions are made g
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HEUNIVERSIE Melbourne
MELBOURNE School of Design

A First Life-
Cycle Energy
Assessment

Mode

@ single buiding assessment

° W @ Simple - Assessment using predefined buiding types
of Design o
— () Advanced - Assessment using detailed user input. Use to define new building types
) g
-

() District assessment

‘EnergyMetric’

Dr Andre Stephan, A., Crawford, R.H. and de Myttenaere, K. (2012) Towards
S’rephan % a comprehensive life cycle energy analysis framework for
= residential buildings. Energy and Buildings 55 (0):592-600.

Stephan, A. and Crawford, R.H. (2014) ‘A multi-scale life-cycle
. energy and greenhouse-gas emissions analysis model for residential
. buildings’. Architectural Science Review 57 (1):39-48.
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B Stephan, A. and Crawford, R.H.
(2014) ‘A comparison of the life
cycle energy profile of residential

buildings in different countries’.

¥ World Sustainable Building Congress
I 2014: Are we moving as fast as we

* should?, Barcelona, pp 8.

o | Building scale
A F I rs 1. LI fe Operational energy use inside the building

(Heating, cooling, ventilation, hot water,

C yc I e E n e r g y - 3 Initial embg%il::jé%I'l::,:‘i‘l1_t:f§.]§3j'g of materials FITHNGE OpH Kl Ao
a
Assessment

Melbourne School

Of DeS|gn | Mat;erial :
Raw material manufacture, .
extraction processing and Construction
‘E M 'I' Tol transport
nergyMetric

Maintenance
Dr Andre
Sll.e p h d n D Included life cycle stage

[ | Excluded life cycle stage

Building scale |
Recurrent embodied energy of materials

-

Recurrent embodied energy of infrastructures

Scope



EnergyMetric
Model

G+3 apt
block, 320m?
GFA, 50 year

lifespan
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Brick

EPS panel

Precast con-
crete (outer),
’rimber-frc:me/d

+plasterboard
(inner)

Hollow core
concrete

m LCEE (GJ) m LCOPE (G))
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~

ycle GHG Emissions (GtCO2-e)
A J TR "‘--A-’r%".' Y : :

io 40sqm uni , ,
certainty not %
given) !

- Embodied to

CO2eq: 60 | | e\
kgCOQeq/GJ Brick EPS panel Hollow core Precast con-

- Operational to concrete crete (outer), ‘
CO2eq: dep. on timber-framed .
energy vector used +plasterboard,
(e.g. gas for m | CEEGHG mLCOPGHG (inner) /,:

,  headting, electr. for
: N

appliances)

\ o
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0.3 GtCO2-e?

[
Brick EPS panel Hollow core Precast con-
concrete crete (outer), ‘.

timber-framed'

+plasterboard/
B LCEEGHG mLCOPGHG (inner) J
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Indlq S Toial Efnissmns in 2010:
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ow much is

0.3 GtCO2-e?

O 3 GfCOZ e is fhus

equivalent to shutting down the Indian * =

economy for 51 days
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(> Embaedr?‘d energy dCﬂ'CI for In

dia non-
exw’req’r for many technologies and not I
ISO-compliant, where it is available
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Locdlized cq;"l‘Bon,\cqnve\rsion factors for i
products similarly un_kqown

. .
Other non-environmental trade-offs
such as design flexibility, impact on
low-skilled labour requirements or
. cultural acceptance need to also be
assessed and made accessible

!
» Significant policy decisions are made
'. in an extremely information poor
1 - .\ environment
‘ . — - T . o8 N e l‘
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- “T/ye Jirst step wonld be 10 m‘czb/zx/y o
’ state of - affairs in developing countries (on a

- country-by-comntry basis) in respect of the impact
of the-built environment, the broad construction
Drocess, the capacity of the construction industry

\ (including the built environment professionals),
- and the life-cycle properties of
existing technologies used in these

| countries’
18 years
ago... + 1999 Agenda 21 on Sustainable
Construction
I "" F ‘
% i




' “Promote the free exchange of information
" ,'7? on the entire range of the environmental health
ozapecz@ of construction, teliding the
development and dissemination of

. databases on the adverse environmental éffects
.\ of building materials, through the collaborative
efforts of the private and public sectors.

21 years - 1996 Habitat Agenda, Section 4.2.1
qgo. [ BN L




4 ‘Tro;%gfz’oﬂof financial support to-the least
developed countries-that is allocated fo the
| construction and retrofitting of -sustainable,
" resilient and resource efficient

: buildings utilizing local materials.”

' WHEN June 16", 10am-12.30pm GMT

Next week...

" WHERE Connection details via Eventbrite event
1

- “Virtual Expert Group Meeting on SDG
l' | Y Indicator 11.c.1”
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