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Affordable Housing

Affordable‘buy, live in, commute tq!d maintain

Includes

Informal, Rental, and Incremental solutions
Climate Responsive Affordable Housing e d S@
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E Urban Housing [0 Rural Housing

il | il ] IpS

Housing Units in Millions

B

. >70 Million New Urban Houses Needed Over the Next 20 Yeail

Source: Planning Commission 11 Plan Report & EDS Analysis

Climate Responsive Affordable Housing

Construction Materials required for this would mean
of Energy Use
of CO, Emissions

Even if the Units are not air conditioned this would mea itional
of Energy Use '
of CO, Emissions

And if all new Units have airconditioning in 20 years then this would add
of Energy Use
of CO, Emissions

These new housing units will require oves liters of water per year

*600 MW Power Plant running at 6000 Hrs PLF

Climote Responsive Affordable Housing e d S@
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Simulation Model of a Typical

Base case embodied
m® Area m? Area for For per m* energy MJ/m* of
For Ground + 2 Storey Building Per Floor  entire Building Area of Floor | base material | material

= Market Cost:of the Apartment ~ Rs. 750,000

Climate Respor Affordable Housing

Others Lighting

W 35% . . 20%
90% Savings in
Zg%) Savings in Othy

Refrigerator”

Savings of Over 300 ky,_ **
Ceiling

Typical Appliances EE Appliances

Climate Responsive Affordable Housing e d S@ 4
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Embodied Energy (M])

B RCERoof

. RCC Roof, Slabs & Frame
; ERCC Slab 46% E
. . External & Internal Walls
I } [J Ext. Brick Walls 46%

O Int. Brick Walls

1,310
Alternate Walling & Roof/Slab Materials
and Technologies will yield the Most
Benefit

Climate Responsive Affordable Housing

Unconditioned Air Conditioned

Operatlonal Enérgv -

T T IEI T T T T T T IE r i ». ¥ ¥ ]
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Year Year

O Embodied Energy B Operational Energy @ Embodied Energy B Operational Energy
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Unconditioned Air Conditioned
10,500 - LS
9,750 - ‘
9,000 - Air Conditioned Units: Potential for Energy Sa
8,250 - Over 1,500 kWh ~ Rs 4,500/Yr with Applianc
72008 Over 800kWh ~ Rs 2,400/Yr
6,750 -
6,000 - -
5,250 1,750 :
4,500 1,500 -
3,750 4100 y
3/000 e f / - | e B
2250 - ngs of Over 375 kWh ~ Rs 1,125/Yr &%
1,500 . 500 <

750 250
0 - 0

ty A

1C1

(=

Annual Electrcity Spend (Rs/Yr)
N
a1
(=)
Electr

@ Average Household B With Passive Design B and Efficient Appliances @

Climate Responsive Affordable Housing

@ Comfortable @ Cooling/Heating Required

Best Case Design
incorporating all the
Passive and Low
Energy Strategies

" =60% Increase in
Comfort Hours

Adaptive Comfort in
a Passive House
Allows Greater

Number of Hours in
the Comfort Range

Comfort Hours

Number of Hours in a Year

10 Climate Responsive Affordable Housing e d S@;
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Cooling Need(kW)

l
- .

11 Climate Responsive Affordable Housing

©® Capital Cost Impact
® Incremental Cost of Green Measures (30-100 Rs/sft of built up
area)
® This is current market cost, mainly driven by increased labor and
transportation

® Incremental Cost of Providing Lighting, Fans, lar Hot Water
® Material liers and Vendors

©® Niche acturing, small scale in most case
©® Worker SkillFand Familiarity

©® New Techniques with untrained workers results in delays and
additional cost

Climate Responsive affordable Housing e d S@
—




®Incremental Costs are small

®Incremental Approach to Green Measures
©® Measures that are low-cost no-cost to in with

©® Market development for lowering

© Suppl In barriers much lower for large
devel nts

®Speed of Construction

Climate Responsive Affordable Housing
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® Residential

¢ Affordakie and Lovs cost Housing
@ Highesi bemuind
®@ Very Low Energy Use
@ NeMo el Benefit of FE
@ NeA4Bllivio Repay inrough Savings
- BEnvelope Can not be retrofitied |
® Robust Demand

e R |
OIS LISy V<
N

Mation and rFinancia
® Can Pay through Savirgs

Climate Responsive Affordable Housing
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NATIONAL
HOUSING BANK

Promotional Programme for Energy Efficient New
Resideftial Buildings -
(O
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Sty Sier ICKI-\W
NATIONAL

®Initiated in 2010 under the Indo German
development cooperation

® Aim: Improving EE in the Indian res lal
buildin ctor by transferring German
experie to India

® Main element: provision of line of cre
million for refinancing loans in certifi

ICAL INII Iv INJ AL L 1

S e IKIF\W

HOUSING BANK s e Vi
© National Housing Bank: (NHB)
© Wholly owned subsidiary of Reserve Bank of Indi.

o KfwW Develop t Bank : (Kfw)
® DevelopmeWnk, partly owned by Govt. of Germany

© Promoting Energy Efficiency in residential sector worldwide for three
decades

Technical Assistance by:
Adelphi GmbH, Germany
TERI, India

Environmental Design Solutions, India
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®Projects to be awarded ‘Energy Efficiency
Certificate’
©® Energy Efficiency through improvements in design,
equipment and material
® Technical evaluation to be done by T al
Consu ]
®Loans rsed for certified projects will be
refinanced by NHB

©® Banks and Housing Finance Companies will provide
incentives for EE Mortgage

Climate Responsive Affordable Housing

® Market Research done in Delhi, Mumbai, and
Bangalore to assess the demand for Energy
Efficiency

© Potential Buyers, Developers, Bank.ﬂ Property

Dealers “veyed

Climate Responsive Affordable Housing
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Targeted market survey —

Extremely likely Somewhat likely M Neutral Somewhat unlikely Extremely unlikely

Overall(N=300) 43% 46%

Delhi(N=100)
Banglore(N=1 37%
Mumbai(N=1 25% 54%
A high percentage has shown inclination towards buying such

houses — key merit mentioned was energy and corresponding
electricity bill savings

Climate Responsive Affordable Housing

Targeted market survey —

Extremely likely Somewhat likely M Neutral/nor Somewhat unlikely Extremely unlikely

Overall(N=300) 36% 47% W

Delhi(N=100) %

Banglore(N=100) 25% %

Mumbai(N=100)8  22% W

willingness to buy these houses at a premium rate, purely on the
basis of merit even though no specific additional incentives were
mentioned

Climate Responsive Affordable Housing e d S@
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Energy efficiency in housing Equipment and fixture design M Material

10.0%

7.5% 7.2% 1%

66/°60°/ - B, 5.7% 5.6%
e 4.1%

0

Overa. Delhi Banglore Mumbai

EE features is lowest in Bangalore an

11. SR TRA AN A A more

nicreases as we move towaras more

climate zones
Climate Responsive Affordable Housing

Targeted market survey —

Very relevant M Somewhat relevant M Neither /nor I Somewhat irrelevant I Very irrelevant

Overall(N=300) 38% 46% B
.
Delhi(N=100) %

Mumbai(N=1 34% 48%

-

The key benefits that were associated with labels were
a. Mark of confidence / trust b. Mark of approval c. verified electricity
savings

Climaote Responsive Affordable Housing e d S@
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In %

Government B Independent organization
B Organization set up by builders l Others (specify)

B Doesn’t make anv difference to me
. ’ .

ol =

wverall(N=300) telhi(N=100) bBanglore(N=100) Mumbai(N=100)

Government is trusted most and hence people desire that such programs
should be endorsed by Government to generate more credibility.

Climate Responsive Affordable Housing
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EnEff:ResBuild India

Based on the ISO whole-building-approach
(Flexibility)

Robust energy performance assessment
(Comparability)

Near IIM, Lucknow,
Uttar Pradesh 226020

- Easy to use chitects and auditors
(Scalability)

EnefiResBuild:India Version 0.9.1.0

~The cansumption is Fialed to the builang ares:

Easy to compare different EE design, material

This building: . . . . -
42 KWh/meyr and technology combinations (Optimization
2"‘ 1 savings: gy ( P )

[ 10 20 30 40 50 60 70

-— F32% . ..
o ey | Basis for Energy Efficiency Label

Energy shares considered for  v|Intamal lighting _|Parking lighting | Heating _|Cailing fans. . B
=
(Communication)

the Ioan applicat | Common lighting _ +|Cocling o Haotwater ~|Appliances

[ IDaylit area in the core area is 20% to 40% _|Presence detection or photo sensors for outdoor and
|_|solar street lights _|Efficient water
| |Efficient transformers

Joint Assessment Tool Developed by Fraunhofer Institute and TERI,

__|Tailored user manual

File Wariants Visibiity —Mavigation Help ‘ﬁ

DEH = 8D ‘

EnEff-ResBuild India M erouchiofie |

Toolkit for energy efficient residential buildings in India “ .
Narvigati I Z|(l| 1nformation
lavigation Semple building Building sample pictures = .
lud Project = Apartment type Ejurl‘;l?;z and 3
i3] Generate the building |zBHK = geometry
: Building area and paramet Select sample building:
{3 Building envelope [2BHK appartments A |
Lighting Mumber of storeys: Rotate floor plan:
12 o] Morth =]
4 space cooling systems e =
LB Snace heatinn swstems T =l
4 »
Show which results T
which energy type to show N
Final Energy [Electricity)
Related To
|Floor area [
[ T e ]| & Floor plan 2]
- — = o3
221 m 113 — =
Overview results
Sample bullding: 2 BHK appartments &
|- Seale dynamically Mazdirmum value: 150,00 | kidthim2
Actual Building | 25,19 3,48 B3R 7] G+.7¢] s [ appliances [l Cooling | RC=
T
Reference Bulding 28,59 EXE EER NEXH) 5+.7¢] " {i10,00 Il ventilation Exterior. ighting
[ : - - : T T [0 Hot water [ Commen lighting
0,00 22,00 44,00 66,00 6,00 110,00 131,99 B Heating Internal lighting
kwh/m2a

mstarq @E® » & Fubbal - ZDF .de Sp. | & ZDF .de - Bundesliga | 1 EtiHansiKkF Indient. .,

Assesmenttaolin the. . | = 20101202 321117, |[$7 17 Tealkit Enefire.. (S & ) s H w) AVEED @ 15:26

14
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File  Wariants  Wisibiity — Mavigation

Help

DEH S =9

Z2 Fraunhofer
™

- - . - - . - - - o
Toolkit for energy efficient residential buildings in India “
i | | Space hot water options Instant water heater rm—
£ o ey K e e || Instant water heaters instantly heats the water as it flows Systems for
=121 Buldng arss and paramer =] F iy | through the device, and de not retain any water Internally hat vater
i | Mo hot water | except for what is in the heat exchanger coil.
Building envelope |
- Lighting (@) Decentral hot water J
41 space cooling systems
[
44 Space heating systeme ==lon [esovioss
additional resources and design guidelines can be Found here: Storage caparity | Humber of installed units
| | |hetpsfvsw. buldingeneravtosls.insconirman W
| Resilbs _'LI Electric Geyser i
v H L
Solar water heater Flesctric sy ser
Show which results
Solar water heater sbsorbs solar radiations in the collector
which energy type to show pannel during daytime o heat the water, Both Flat plate
S () callector, and evacuated tube collector are commonly used. =)
Related To
|Floor area [}
= Storage capacity |15,00 | Humber of installed units |
I = Bl Collector area 0,00 m? BEE Star rating 1Star * | BEE Star rating |1 Star * |+ 3
Owvervisw results
Sample building: 2 BHK appartments & (Modified)
|| Scale dynarmically Maximum value: | kwhimz
Actual Building |  EFE  EEGE [2.57] 34, 76] 108,27] [ Appliances [l Cocling Il Tos
T 7
Reeference Bulding 23,30 3,43] [z.27] [34.7¢] 110,00 I ventilstion Extarion lighting
F T T T T T + [ Hot water [ Comman lighting
0,00 Zz,00 44,00 66,00 &a,00 110,00 131,99 I Hesting Internal lighting

File “ariants Visibilty  Mavigation

Help

DEH S =S

ZZ Fraunhofer

- -
EnEff-ResBuild India
- . . “ - . - . - 2
Toolkit for energy efficient residential buildings in India “
Navigation ariants Information
E | i Variants =
2 4 space cooling sys
g; i ] space heating sys 100,00
& 4 Hot water system: =
ks H S 000+
E =- | Results E
L H I
2 “el ] Tabular E 60,00 o
| =
—= =
= 0,00 -
= |01 [ == 1
c il 20,00 - (l
Show which results 0,00
“which energy type to show
Final Energy (Electricity)
Related To
Floor area [ g
I 7ot Internal lighting [ Comman lighting Exterior lighting [l cooling [l Heating [ Hot water [ wentilation [l Appliances
[E3L " NER)| =
Cverview results
Sample building: 2 BHK appartments A (Madified)
5] Stale dynamicaly Maximum value: | kv
Actual Building |- |0,51 28, 18] 3,48 EE [z.87] 34,76) 108,78 [ Appliances [l <ooling Il ol
Reference Building 29,39 3,45] {36, 30] [z,57] 110,00 I ventiation Exterior ighfing
I T T T T T [ Hot water [l Common lighting
0,00 22,00 44,00 68,00 58,00 110,00 131,99 Wl Heating Internal lighting
kwh/mz2a )

Q}startl & & @ & » & rubbal-zoF.desp... | (& 7DF.de - Bundeshiga. . | |7 EdiHansikPw Indien). .. | E3] Assesmenttool in the. .. | T 2010-12-02_321117.., || #° IT Toolkit EnEff:Re... |i O s =l VO SE @ 1556
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d India . EnEff-ResBuild India

Toolkit for energy efficient residential buildings in India

Deviations with respect to referanse building

== | e | =

Hai . 3
Utiar Pradash 222020

[y VAP 7] =
[ [ E

Tra i WAmEE AR e 2 e

This building: et ] i ad

42 KWh/miyr

=
1Py
l.-;' =0 a0 40 50 F sannQS: Fﬂltﬂu:gh-ﬂ T F; =
-— F 32% = - : -
Refarence:
BT

&1 kWhimayr |

T T ST pe— ]
toa zan nzmizesa= w Comron hgmamg wrCsaing

© Multi family apartments
® For Certification :

®Energy Savings > 18% for Passive !ﬁiures

®Energy Savings > 30% for Passive ive

Measur’
(over the reference building using the Tool)

16
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SaharaNagpur ¥
Savmg% 26%
= Numberof Uni

JZED

B‘avmgs""'j'ilﬂ"’/ .

N umber of Units - 44
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) u 8 _}: :
Savings=33%

Number of Units -

otusiPaMgct
Savings - 21%

g
.
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PASSIVE ACTIVE

Appropriate Orientation Efficient Common Area lights
Walls & Roof Insulation 3-5 Star Rated Air Conditioners

Appropriate Number & Size of 3-5 Star Rated Fans
Windows

Double Glazing 3-5 Star Rated Geysers
Window Shadin Efficient Lighting in the Units

Solar Hot Water
Light Colored Walls and Roof

Climate Responsive Affordable Housing

Number of Buildings Certified 442

Calculated Energy Consumption (MWh/yr) 130,978
Benchmark Energy Consumption (MWh/yr) 174,286
Energy Saving (MWh/yr) 43,308

Energy Saving (%) 25%

CO2 Saving /yr) 36,811

Per Unit Area (m?)

Qalculated Energy Consumption (KWh/m?/yr) 56
enchmark Energy Consumption (KWh/m?*/yr) 74

Energy Savings (KWh/m?/yr) 18

Apartments are Air Conditioned to Maintain Comfort Through the Year

Climate Responsive Affordable Housing e d S@
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qu/ T

kXVh/s

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76 79 82 85 88 91 94 97 100103106109112115
Average Specific Savings is 19 kWh/sqm/yr
For a 2BHK apartment (say 100sqm).=1900 units/yr
Monitory Savings (1kWh = 5.5 Rupee) >10,000 Rupees

Climate Responsive Affordable Housing

BN >
-

T T

Base Case Shaded Windows Improved SHW + Reduce
Envelope* Common area
Lighting

Improved Envelope* - AAC Wall, Insulated Roof, Reflective Glass, Light Color

Exteriors d @
Climate Responsive Affordable Housing e S 1"‘—»)@*";




* |Interest rate concessions for home
owners

Concessionalf* Incentives for PLIs for promotion

(EE) loans * Incentives/short term loans for
outperforming develo

* Partial debt relief for outsta

* Loan independent grant for
housing

* Extensive awareness and branding
Non * Labelling and Robust M&V
monetary * Free EE consultation post occupancy
incentives « Advisory for buying EE appliances

3/17/2016
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