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Potential of Solar Power in Malaysia

Malaysia:
= Total electricity consumed in 2005 = 85 TWh
e m o Total land area = 328,550 km2
= Average irradiance =1,643 kWh/m2/yr
= |f PV is to supply the total electricity, it will
occupy only 431 km2 or 0.13% total land
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Malaysia: Net Oil & Gas Exporter
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Subsidised NG price: RM6.40/mmBTU

for electricity generation, amounting to
(market RM22-30/mmBTU)

Petronas subsidised natural gas prices
RM11.7 billion (€2.5 billion) in 2006
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Development of Solar Programme

Situation Analysis

» 2 LFA (Logical Framework Analysis)

(1) Stakeholder Analysis

WO rkShOpS (2) Problem Analysis

(3) Objective Analysis

= 1 stakeholders seminar
u >2OO partICIDantS tOtaI Project Planning Matrix

(1) Matrix _
= Stakeholders: Government, industry, g,:fc;mfr?‘:t ndicators

finance, NGOs, R&D, universities, etc.




...via Logical Framework Analysis

Stakeholder analysis - classification PROBLEM ANALYSIS
Pro

ACEM, SNO, Redha, JKR, TNB, Shell Solar, Poul (LEO Building),

UNITEN, Building Council, UM, BP Solar,
MECM, MHLG, Consumer, Putrajaya | MAVCAP, Grenidea, MEPA, NGO,
Holding, SIRIM AES, MOSTE

BIPV Not Attractive

) I i
54 o Not Aware of PV Technologies BIPV is stil Electricity price is low Finance Implementation Too much emphasis
D 211 2 research in Malaysia Expensive of RE on other RE forms other
4 = Palicy Progessing Slow than PV
S Petronas, Banks, Policy makers IPPs, other RE industries, EPU e ‘ ‘
o ’ ’ Yy ’ 3 4 ? ? <C Lack of (a) publicity (b) training PV is expensive Competing sources of Finance not obtainable No Malaysian Accreditation programme
(c) sucess stories (d) environment power supply not available Standardization PV Uility inter ties for solar companies
impact of use (e) cultural No policy on buying
acceptance rate from PV
(a) insufficient comformity Small Volume No by laws
gazetied regarding

has high manufacturing
costs

of back up supprt

(b) lack of iincentives

No Finance Scheme
connected PV

: 1

Reduce Global
warming
and pollution

Strategy analysis — summary

PV implemented
widely

Contra

OBJECTIVE ANALYSIS

GOAL (long term >20 y) To contribute to sustainable Qevelopment through -
cheaper energy use, less reliance & more self-
efficiency uy
I
OU;I-COME / F;%FLZOSE To contribute towards sustainable commercial BIPV a?(',:;/“‘fe
(long term 10-20y) market in Malaysia (without subsidies)
[ I : I 1 ‘
PV energy price PV More PV players Financing is RE Policy Implemented PV Given
reflect cost affordable become competent cheap Successfully Priority
OUTPUT ESTABLISHED AFFORDABLE TECHNICALLY INCREASED PUBLIC y—‘—\
NATIONAL BIPV SYSTEM DEVELOPED ACCEPTANCE OF All power source High Volume Low Funding Malaysian standard By back rate reasonable
(for proiect 5 y) TARGETS IN MALAYSIA MARKET BIPV treated equally Low Manufacturing Transaction Available on
Cost Cost interconnected
established

low gazeted
and enforced




...created Comprehensive Programme

1st LFA Results:

Stakeholder analysis - classification

ACEM. SNO. Redha. JKR. TNB, P2 ol Solor Poul(LEDI Buiding).
UNITEN, Building Council, UM, 8P Solar,
MECH, MHLG, Consumer, Puiajaya | MAWCAP, Grenidea, MEPA NG O,
Holding, $IRIn AES MOSTE

PROBLEM ANALYSIS
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Project Planning Matrix

Output 1: Comprehensive BIPY policy framework endorsed

Outputt 1: BIPY framewwork
farmulsted

Formulste a framevwork and guidelines for BIPY |
encompassing legal and regulstory aspects

Framework developed and
recommended by year 1 sdoption by
year 2

Elahorste a strategic road map on developing a
framewrork

Consult with relevant stakeholders

Review existing framework to determine contextual
relevance to BIPY

Ewaluate optionsiwhich framework to be used to
aschieve RE targetsilook st different models - ey
hiclding, set target w higher price, create demand
locally, obligation to utilty, but consumers to pay)
Review existing regulatory provisions that may be
relevart to BIPY, develop newy regulatory provisions
for BIPY

Stress test the dratt frameweork (on the demo project)
Obtain feedback of stakeholders on autcomes of
stress test for purposes of finstuning

Stakeholders (Steering Committee
members) meet twice a year to ratify
the outcome of the working group ©
working group meet once s month;
Total consensus by stakeholders on
frameywvork - acceptance based on
empirical dsta

Passed the stress test (workability- time
and cost efficiency; absence of
bottleneck issues; user-friendiness;
transparency

Minutes of the stakeholders
meeting;
Reports from stress test

Output 1.2 Avwareness level of
decizion makers an BIPY raised

Evaluate the understancing and perception of decision
makers an BIPY

Press reports about ministerial
statements favoursble to BIPY (x per
year)

Develop capacity building programmes targeted to the
decision makers

Mumber of policy statements by MECKM
on BIPY(x per year)

MECM policy statemerts,
speeches eto

Organize study tours to relevant success stories

once a year study tourto 3@ 4
courtries per technical study tour from
year x onwards

Field trip report

Output 1.3 Studies carried out
on the benefits of BIPY

ndertske a costing analysis

Stucly the spin-off effect for the incustry

(Followy up on the developmernt of COM)

ndertske a costing analysis

Review existing policy snd learn lessons from SREP

Al studies are accepted by MECMERL
within & morths of completion

Elaborate a stratedic road map on developing & framework

Morthby monitoring of project progress

Progress report

Analyze socio-economic impact of BIPY

Dizseminate the results of the studies (through seminar,
workshops, roadshow. )

Output 1.4 International fora
held to raise high level profile of
BIPY

Host an international forum on BIPY in Malaysia

Conference held once every two years
from first yesr onwards
Mumber of participants

Proceedings




MBIPYV Project (2005 - 2010)
Objective: To reduce GHG emission by reducing long-term cost of BIPV
technology via development of a sustainable BIPV market

\ 4 \ 4

Component 1: Component 2: Component 3: Component 4:
BIPV information BIPV market BIPV policies and BIPV industry
services, awareness enhancement & financing mechanisms development and
and capacity building infrastructure programme technology

programme development localisation
programme

!

Targets:
330% increased of BIPV capacity against baseline
20% reduction of BIPV unit cost from baseline
BIPV Programme in 10th Malaysia Plan (10MP)




C2: financial &
technical support

installations (ISP i .
accredited training) ' '
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C1: quality services '
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C1: consumer

awareness & 1: policy makers

appreciation C3: RE-FIT (future)
C37 grid access, net-meter, license
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BIPV Showcase: Office

PTM-ZEO (zero energy office): 92 kWp

System A: 47.28kWp (polycrystalline)

System B: 6.08kWp (amorphous)

System C: 11.6kWp (glass-glass, mono)




BIPV Showcase: University

Monash University (Malaysia)
7.36 kWp amorphous thin-film




BIPV Showcase: Residential Homes

Multiple BIPV bungalows at Precinct 16,
Putrajaya by Senandung Budiman S/B

P 13




BIPV Demonstration: Private Buildings




SLIRIAICCO: Public Programme

Results to date: Recipients of 2nd Call for SURIA 1000
Applicancs mume K/ PassportNo  Location WWp
Lew Sew Vool Liow Sew Yoo ATON5-08-K0CN ipoh. Perak
Christies Chin S Lin SI0225-71-00000 Gombak Selangor
= 30 houses T N
Lirs Engg Kibomg 540812000000 Bukit Rimaw, Shah Alam
A ] it
= 151.98 kWp total (vs 100 kWp) | o mmom e
Dty bt Dy Abis Babcar Jaafar AP 020-04-J000  Shah Alam, Selangne
Sharuddn Abdul Rafar 55112210-K00  Salak Tinggl Sepang, Selangor
= RM 2,049,123 of rebate e e e
\ Yarran Worsg Biglem bling SR0N0F-10-0000  Kots Damansars, Petaling lays
= RM 2,025,383 of public drrusin S N oo s s
. . Abdullah Moha Naor ATOVI2-V3000  Kaa Domandars, Pealing laya
contributions (50%)
Pan s
g
Recipients of 1st Call for SURIA 1000
plicart's name an .
:u:T::::an[h‘lr] :1:::::5:: :P:.Lrnbmgm.ielurq:'":z:i:m] - 3rd Call " 90 kWp
Wohd Talkas Abdiu Fafiman 80 AQOR23-01=515%  lahor B, Jobee 4. RED
:;:li-;ﬁ“‘:l:llzrh:ﬂ;uluﬂdr] ::f::.-‘:l-iﬂl x:utr?::“h :-:g - 4th Call: 120 kWp
Mig Karm Wareg [l 54101 R0R-543F Sl'-':hl.l.':n\Sé:\.'mgﬁr %10
i e e = 5t Call: 140 KWp
ik Faczrina Wik Hussain (Wdm) 740313035370  Bentong, Fahang 4.200
Pha ips Tar Chesss Ui e Cor ) A41115-10-5333  Kuala Lumpur 4200
e T = 6" Call: 160 kWp
Paul Dravic M kot (M T0192AI0Z Kuala Lumrgur 3150
S EmiEr 2 = 7™ Call: 180 kWp

o
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RIAICCO: Capacity Impact

180
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140 -
120 -
100
80 -
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20 -

SURIA 1000: BIPV Capacity

387%

100%

156%

Planned Received

Successful (Approved)

@ 1st Call

m 2nd Call




SLIRIAICCO: Impact on WTP

SURIA 1000: Average Willingness to Pay
2,500,000 -
50.2%
2,000,000 -
1,500,000 - 51.7%
=
o
1,000,000 - 2,015,479
30% 1,264,189
500,000 -
O _
Planned Received Successful (Approved)
o 1st Call m 2nd Call




SIIRIAICCOO: Encourages Healthy Competition

SURIA 1000: Average BIPV Unit Price

31,000 -
30,000 -

29,000 -

28,000 -

RM/kWp

27,000 -

26,000 -

DB, 000 — -+~

24,000
Planned Received Successful (Approved)

—e— 1st Call —@—2nd Call




Impact of Programme: Cost Reduction > Target

Unit Cost of Grid Connecled PV System in Malaysia

s 35000 |
% 31 ﬁgse/ine)m 410
5 - , : 31,096 30782 no.154 ---¢--- Target
T I N e 29,525 —=— Actual
SX 30000 ' ... 28583
o= e, 27641
(_.; o P 26,384
= £ e 25,128
GO O ... (Target
g 8 2200 - 2006 Prices: 26,094 o[
8 ({p] « Japan: RM21/Wp
et » Germany: RM23/Wp
c « USA: 27/Wp
= 20’000 g g ‘ ‘ » South Korea: 29/Wp.
N N
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Status (31/12/2007): RM261094/kWE +5%



Impact: Progressive Increased of kWp

Cumulative Grid Connected PV Capacity in Malaysia
(Inclusive of Awarded Suria 1000)
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Status (31/12/2007): 789 KWp (inclusive awarded SURIA 1000)




Impact: PV Technology in IMP-3

= |IMP-3 launched by Prime Minister (on-
19th August 2006 =
= |[MP-3: 15-year industry development plan
THIRD INDUSTRIAL (2006 to 2020)
MASTER PLAN 8.50 The new applications of electronics will generate growth in the up-market
2006-2020 segmentin electrical appliances. Manufacturers have incorporated new features,
MALAYSIA - TOWARDS GLOEAL COMPETITIVENTSS utilising programmable logic controller integrated circuits into their products,

such as smart rice cookers, blenders, ovens, vacuum cleaners, washing
machines, refrigerators and air-conditioners, to attract buyers who prefer
trendy and fashionable products. A new growth area in this product category
will be solar powered energy, utilising photovoltaic technology. The market for
solar powered products has registered significant growth of 30 per cent per
annum during the last seven years. This growth momentum is expected to
continue within the next five years. In 2005, worldwide sales of photovoltaic
cells and modules totalled US$10 billion and are expected to reach US$38

. billion by 2010.

8.51 In 2005, the Government launched the Malaysian Building Integrated Photovoltaic
project, aimed at intensifying the usage of solar energy as an alternative
source of electricity. There are opportunities to attractinvestments in photovoltaic
fabricated wafers, cells, modules, power management system, junction boxes,

photovoltaic wires, connectors, mounting metal structures and inverters. == o1
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Incentive to PV & Equipment Manufacturers

= Special tax incentive ©) wtaysin st vevelopment iy e
SITE MAP | LINKS | CONTACT US | FORMS & GUIDELINES | ONLINE APPLICATIONS | FAG SEARCH l:l

= Special land & infrastructure Wy

= |ntroduction = Economic Strength = Supportive Government Policies

= An Educated Work Force = Developed Infrastructure

p aC kag e S = AVibrant Business Environment = Quality of Life

What Investors Say

= Introduction = Our Success Stories

= Reliable, good quality and low

= Introduction = Gefting Started = Incentives for Investment = Taxation
= Immigration Procedures = Manpower for Industry

COSt Supply Of eIeCtriCity & Water :Eﬂﬂking.Fiﬂaﬂce&ForeignExchangeAriministration . Invest in MALAYSIA

Intellectual Property Protection = Environmental Management '.,. " A 5 ey By
= Infrastructure Support = Lists of Promoted Activities & Products '1 ot P_roftt 'Ct ntre -I 1 A!'ta

= Useful Addresses WMon, 18 February 2008, 19:00 Malaysian Time (+08:00 GMT)

u Location between EaSt and WeSt Costs of Doing Business Last Updated : Fri, 15 February 2008

News Updates >
= Introduction = Starting a Business = Taxation  Human Resource . . T
o : o ) ¥ WMalaysia's total trade remained above RMA.1 trillion in
Utilities = Transportation Costs = Living in Malaysia

With gOOd pOIiticaI Stability :Usem"“dd'%ﬁ% ’ gg?e?waktargetsRr\-1334m||ionunderregiona|

Investment Opportunities in the Manufacturing Sector development blueprint
¥ IPI for December grew 5.7%

. . = Industries in Malaysia ¥ Malaysia/Pakistan FTA signed
[ | E Stabl IS h ed Wafe r & I I Ied I a Investment Opportunities in the Services Sector * SDC generates RM16 bil deals _
¥ Prime Minister launches Sabah Development Corridor

= Introduction = Promotion of Services in Malaysia : PH: Malaysia can withstand US Slowdown
= Aftractive Incentive Packages = Future Outlook More

Storage manUfaCturerS With Facilities For Investment N Announcements
highly skilled labours and Malaysian Industrial Development Authority

excellent value chain support (MIDA)
PP Block 4, Plaza Sentral, Jalan Stesen Sentral 5, Kuala

= First Solar (663 MW in Kulim) Lumpur Sentral, 50470 Kuala Lumpur, Malaysia
’ Tel : 603-2267 3633, Fax : 603-2274 7970

aluminum frames SuppIYs Email : promotion@mida.gov.my
equipment manufacturing & Website: http://www.mida.gov.my

clean room eauioment

o




MBIPV Project: Lessons Learned

= Challenges:
= Developing country: competition for fund, regulated electricity price

= Qil/gas net-exporting country: subsidised electricity, cheaper to use
fossil fuel based energy

= Development programme (policy):
= (Creates umbrella to prepare market (public, industry, policy makers)
= Strengthen public acceptance & industry readiness
= Stimulates competitive system prices in the market
= Encourages higher public willingness to pay

= Leads to transition from capital based incentive to performance based
incentive (RE-FIT)

1545 KWp 653 KWp |

50% grant For 21 years at RM1.30/kWh “




Growth Rate %

Success in MBIPV today builds confidence towards

long-term solar target & RE-FIT

Market Potential of RE Power Generation Capacity,
based on Corresponding Annual Growth Rate

30% T
Note: Conservative PV growth rate for Malaysia

G 00— 0-0-9090-0-¢-0 ¢
25% - —o—0—¢
R
G- -0 - &
-——o—0—¢
20% >«
Note: Realistic biomass growth rate for Malaysia
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Tel: 03-8921 0800
Fax: 03-8921 0802
Email: mbipv@ptm.org.my
Website: www.ptm.org.my/bipv




