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Snapshot of Singapore

v’ Vibrant but densely populated global city

= |sland city-state of just 715.8km? (50km W-E X
26km N-S)

= 5.47 million, 7,650 persons per km?
v’ Tropical and low-lying
= Tropical climate on equator

= Low-lying, gentle topography, highest point
164m

v' Excellent connectivity

= Logistics and travel hub, well connected by
both air and sea

In 2014, Singapore’s GDP
reached S$390 billion

GDP growth forecast for 2015
expected to be between 2-4%

Ownership of
Dwellings
Industries

Construction
5.1%

Business Services Utilities 1.4%

Wholesale &
Retail Trade

Insurance

. Transportation &
T Storage

Source: Singapore Statistics Department, Photo by Yousef Al Habshi
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4 N United Nations
g(C: :\j Framework Convention on
U N F C C C w Climate Change

Meeting of Representatives

Signing of Treaty

Adopted: New York,

Ratification of Treaty

9 May 1992 Singapore signed
Entry into force: 21 |the treaty on 29 Singapore ratified
March 1994 May 1357 on 27 August 1997

(Source: UNEP Environmental Law Training Manual, InforMEA: UN Information Portal on Multilateral Environmental Agreements)
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Kyoto Protocol

Meeting of Representatives

Signing of Treat
Adopted: COP3, SHiNS y

Kyoto,11 . _ Ratification of Treaty
December 1997 | Singapore signed Ratification of Doha
the KP on 12 April [ — e —
Entry into force: | 2006 Singapore ratified
16 February 2005 11 July 2006 Singapore ratified
23 September

Status of

Ratification: 193

Parties (192 Status of

: States and EU) Ratification: 15
\ septembre Partles
REATY EVE. N\ W

On 23 September 2014, during the UN Secretary-
General Ban Ki-Moon’s Climate Summit, Singapore
formally ratified the Doha Amendment to the Kyoto
Protocol

(Source: Ministry of Environment and Water

Resources)
(Source: UNEP Environmental Law Training Manual, InforMEA: UN Information Portal on Multilateral Environmental Agreements)
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SINGAPORE & INTERNATIONAL
CLIMATE NEGOTIATIONS

7-11% deviation from Business-as-Usual by 2020 (set in 2009)

Energy efficiency
Alternative energy disadvantaged?

Solar energy integration
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Nationally Appropriate Mitigation Action (NAMA)

In a letter to then Executive Secretary to the UNFCCC, Singapore pledged to reduce
emissions by 16% below 2020 business-as-usual (BAU) levels if there is a legally
binding global agreement in which all countries implement their commitments in
good faith, otherwise... 7-11% deviation from BAU

Nationally Appropriate Mitigation Actions

MI‘\'IS'THT o Fl:_‘.lI!I:"II'jN AFFAIRS
SIRCAFORE

- Non-Annex [ Actions o
Singapore (1) Mitigation measures leading to a
reduction  of  greenhouse  gas
28 January 2010 ) emissions by 16% (Footnete 1)
below  Business-as-Usual  (BAU)
levels in 2020, contingent on a
legally binding global agreement in
which all countries implement their |

H.E. Yvo de Boer

Exucu‘ti‘ilru Secretary i ) } ) ) commitments in  good  faith,

Secretariat of the United Mations Framework Convention on Climate Change {Footnote 2)

[ear .Jm_- (Foomore {) Although a legally binding
agreement has  yet to be  achieved,

Singapore  will nonetheless  begin 0
TR o n B implement the mitigation and energy
IHE COPENHAGEN ACCORD efficiency measures announced under the
Sustainable Singapore Blucprint in April
2009, These measures are an integral part

1 [ refer to the Mote Verbale dated 30 December 2009 from the of the measures to achieve a 16%

Permanent Mission of Denmark to the United Nations in New York, and the reduction below BAU referred to in (1).

, . . \ . , , When a legally binding global agreement
5 3 ]
Secretariat’s Motification to Parties on the "Communication of information lon climatc change is reached, Singapore

relating to the Copenhagen Accord”, dated 18 January 2010. will implement additional measures to
achieve the full 16% reduction below
BALF in 2020,

(Footnove 2) The clarifications set out n
Singapore’s Leiter dated 28 Januvary 2010

S apply to parageaph (1).

Source: Ministry of Foreign Affairs, UNFCCC




Melissa Low, ESI

Singapore & National Circumstances

Special Considerations under

. Intended
Articles 4.8 and 4.10 of the UNFCCC :
Nationally
Determined
Article 4.8 of the UNFCCC states that Parties shall give full consideration to \7| C ibuti
actions to meet the specific needs and concerns of developing country Parties (%) ontributions
arising from the adverse effects of climate change and/or the impact of the & (Paris
implementation of response measures. Three sub-clauses in the article are of \$
specific relevance to Singapore, namely: O\ Agreement)
4.8 (a) Small island countries . OQ CoPenhagen 20% below BAU
4.8(b)  Countries with low-lying coastal areas _ c}\,. Target by 20307
4.8 (h) Countries whose econamies are highly dependent on income Qo diti | '
generated from the production, processing and export, and/or \$ (COI‘I itiona ) Int ity t t?
on consumption of fossil fuels and associated energy-intensive 0 o ntensity target:
products. 16% below

: Absolute target?
: : : : : Business-as-usual g

Article 4.10 of the UNFCCC states that the Partles shall take into consideration

in the implementation of the commitments of the Convention the situation of by 2020

Parties, particularly developing country Parties, with economies that are

vulnerable to the adverse effects of the implementation of measures to respond

to climate change. The article notes this applies especially to economies that Copenhagen Target
are highly dependent on income generated from the production, processing . & NAMA

and export, and/or consumption of fossil fuels and associated energy-intensive oy

products and/or the use of fossil fuels for which such Parties have serious (uncondltlonal)

difficulties In switching to alternatives,

7-11% below
Business-as-usual

. by 2020 v
l "Singapore has started preparations on LIMA LUP'ZO“

our contributions for the post-2020 “Singapore will submit our nationally-

OP17/8hp; | agreement’ determined contribution (NDC) in a
‘ timely manner.

. Deputy Prime Minister Teo Chee Hean

{.@) 14 November 2014 Environment and Water Resources
S

Minister, Dr Vivian Balakrishnan,
23 September 2014

(imaote Thange Corference 4
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Sectoral Policies in Singapore

Capability development measure
Energy Conservation Act (ECA) for large energy users to develop

Households . )
o energy efficiency improvement plans and take other measures
Waste / Water Minimum Energy

Power Incinerate sludge  Performance Transport Industry
Generation Reduce plastics ~ Standards —air- Bulldings 70% modal split  Grant for energy
Fuel mix switch incineration conditioners, Green Mark Carbon efficient
Encourage solar ridges, lighting legislation f!::-r‘ Emissions-based technologies

etc. new and existing

Vehicle Scheme  Encourage co-
generation plants

buildings
Mandatory

energy audits &
reporting

@@

L [T Ve

© 0 3
M I S e

Source: National Climate Change Secretariat

1
/
:
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“TENNANENT NETANEEATHEN —
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Legislative Measures on Energy & Emissions

* Energy Market Authority Act (2001)

o Liberalization of the electricity and gas markets in Singapore

* Electricity Act (2001)

o Creation of a competitive market framework for electricity industry

e Environmental Protection and Management Act (1999)

= Several subsidiary regulations including on Boundary Noise Limits for
Factory Premises, Control of Noise At Construction Sites, Hazardous
Substances, Trade Effluent, Vehicular Emissions, Air Impurities, Ozone
Depleting Substances, Prohibition on the Use of Open Fires, Off-Road
Diesel Engine Emissions etc.
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Energy Conservation Act (Act 11 of 2012) (2013) &
Regulations

e Part [l ENERGY CONSERVATION MEASURES FOR DOMESTIC AND
INDUSTRY SECTORS (OTHER THAN TRANSPORT)

= Division 1 — Energy labelling and minimum performance standards for
registrable goods

s Division 2 — Energy management practices for corporations

* Requires large energy users to appoint an energy manager; monitor and report energy
use and GHG emissions; and submit energy efficiency improvement plans

e Part IVENERGY CONSERVATION MEASURES FOR TRANSPORT SECTOR
o Division 1 — Fuel economy labelling, etc., of motor vehicles
= Division 2 — Energy management practices for transport facility operators
o Division 3 — Powers of Enforcement



FUEL ECONOMY LABI

How To Read The Energy Label

The model's relative energy efficiency Very Good
rating is expressed in ticks and word: Tinsel Apkince & Cavaan

Green Ticks Energy Efficiency Rating — Air Conditioner
I,Eo:' Full load cooling capacily expressed in kW
a e

Clothes Dryer
Rated capacity expressed in Kg

Good
Very Good
Excellent

Annual Energy Cost | Annual Energy Consumption

Refrigerator
Measured total storage volume
expressed in litres (L)

Brand XXXXX XXXXX Television
Model o XXXXX XXXXX Diagonal screen size expressed in Inches

Based on XX¢/xWh eloctnice _..' Appllwble test Standard

Actual annual enorg:

. . For more information and 10 COmpare mox 8 -, or method
Source: National Environment Agency X0 KXXXX- XXX
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Energy

Efficiency Policies in Singapore

Power Industry Transport Households Buildings Info-Comm R&D/ Capacity
Liberalization of Design for 70:30 public EE campaigns Green Mark Green Data Singapore
the energy efficiency transport modal Scheme Centre Certified Energy
sector shift during peak | Mandatory Standard Manager Program
EE improvement | hour energy labeling Energy Smart developed for
Switch to natural | assistance scheme label Singapore Various training by
gas since 2001 scheme Vehicle quotas, the National
electronic road Minimum energy | Public sector Smart Nation Environment
Efficient CCGT Energy pricing, road tax performance taking the lead Vision & Agency and
power plants Conservation Act standards Program Office | Sustainable Energy
2013 Pedestrianization Building control Association of
Energy Service of some roads Studying regulations ISO/IECJTC Singapore
Company (ESCO) | Investment feasibility of pay- 1/SWG 5
Accreditation Allowance (IA) Improving fuel per-use and Energy Efficiency | Internet of
Scheme Scheme economy electricity Improvement Things (loT)
vending, and Assistance working group
Small & Medium | Promoting green | smart metering (EASe) Scheme (SWQG)
Sized Enterprise | vehicles and fuel | to retail for energy
Energy Efficiency | efficient driving electricity for auditing for Local Internet
grant habits households buildings of Things
Technical
Green vehicle Committee
rebate (1oTTC)

Fuel economy
label

Source: National Environment Agency
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Singapore’s Uniqgue Response at the
International Level

» Creation of diplomatic space for negotiations is important, especially for a small
island with no resources

» Singapore’s representatives must know from the start what our national interests
are on key issues and not allow themselves to be intimidated by bigger states
(Jayakumar, 2011)

» ldentifying and working with countries with similar interests can, however, be a
difficult and even frustrating process as countries are often locked in by regional
group positions.. Particularly in climate change negotiations!

ADP workshop on enhancing action on adaptation through the 2015 agreement under Workstream 1. L-R: Youssef
Nassef, UNFCCC Secretariat, Facilitator Burhan Gafoor, Singapore, and Olga Pilifosova, UNFCCC Secretariat.



Singapore

H.E. Mr. Fook Seng Kwok
Ambassador and Chief Negotiator

for Climate Change
Ministry of Foreign Affairs

Mr. Syed Noureddin bin Syed
Hassim

Deputy Chief Negotiator for
Climate Change

Climate Change Office
Ministry of Foreign Affairs

Mr. Sin Liang Cheah
Deputy Director
International Policy
National Climate Change
Secretariat

Ms. Angeline Chui

Assistant Director

International Policy Division
Ministry of the Environment and
Water Resources

s, Ann Gan

Assistant Director
International Policy
National Climate Change
Secretariat

Mr. Peter Govindasamy
Director (International Trade
Cluster)

Mimistry of Trade and Industry

Mr. Kevin Khng

Deputy Director

Intermational Policy Division
Ministry of the Environment and
Water Resources

Iis. Fena Lee

Senior State Counsel
International Affairs Division
Attorney-General's Chambers

Mr. Zheng Yan Ng

Desk Officer

Climate Change Office
Mimstry of Foreign Affairs
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IIr. Muslim Anshar Rahman
Assistant Director
International Policy

Mational Climate Change
Secretariat

Mr. Ranjeet Singh \
Deputy Director / Climate Change m

International Relations and ~

Security Division
Mimistry of Transport
Mr. Q1 Yan Terence Tan
Desk Officer | ' 4
Climate Change Office ' AR e *: ;
Ministry of Foreign Affairs

Mr. Chiffton Tay

Senior Assistant Director
International Trade Cluster
Ministry of Trade and Industry

Ambassador Kwok
Fook Seng & Minister
Vivian Balakrishnan' |

e

{ o ‘_,V:_ ‘4:: G’T

Ms. Wanrong Tham Q
Ms |
Climate Change Office A\ e
Ministry of Foreign Affairs f:"?i enhua, Vice
Ehaipman of China’s
Natiopal Development and
Refofm Commission

~7/

Mr. Joses Wong

Asgsistant Director

Latin America, Fussia & Central
Asia

Mimistry of Trade and Industry

£ s = 2. & .

Sources: UNFCCC, ENB/IISD, Minister Balakrishnan’s FB page



Kishan Kumarsingh and Artur Runge-
versation Singapore’s Environment Intense ADP discussions on text

Balakrishnan and Chief

Singapore’s Chief
Negotiator, Su

1 Minister Balakrishan chairing a Ministerial
Dialogue on the 2015 Agreement with New
- Zealand’s Tim Groser
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Participation at Cities-related events
ADP 2013/14

2014 - Bonn, Germany
 ADP (2-5)Technical Expert Meeting: Urban environment

 ADP (2-5) Forum on Experiences and Best Practices of Cities and Sub-National
Authorities in relation to Adaptation & Mitigation”

« ADP (2-4) Technical Expert Meeting on Energy Efficiency”

Director of Green Mark Department, Building & Construction Authority, Singapore, presented

2013 — Warsaw, Poland & Bonn, Germany

High-level Ministerial Dialogue on the Durban Platform for Enhanced Action”

Dr. Vivian Balakrishnan, Minister for Environment and Water Resources, Singapore, co-chaired this
dialogue

» COP Presidency Cities & Sub-national Dialogue
« ADP (2-3) IV Workshop on pre-2020 ambition: urbanization and the role of
governments in facilitating climate action in cities

Ambassador Burhan Gafoor, Chief Negotiator for Climate Change, Singapore, facilitated

Deputy Director, National Climate Change Secretariat Singapore, presented

« ADP (2-2) Workshop on enhancing adaptation through the 2015 agreement

= Ambassador Burhan Gafoor, Chief Negotiator for Climate Change, Singapore, facilitated
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Prime Minister Lee Hsien Loong

Prime Minister Lee Hsien Loong
articulated Singapore’s position
on a future climate agreement at
the start of the UNFCCC
negotiations in Bali in 2007 — the
need for all countries to act, the
importance of economic growth
to provide resources to address

United Nations climate change, and for each
imate Change Conference . .
Conesii country’s contribution to take
Prime Minister Lee Hsien Loong at the UNFCCC account of its national

Conference in Bali on 12 December 2007 .
circumstances.

Source: National Climate Change Strategy (2012)
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Former Foreign Minister & Ambassador-at-Large

“As a small country, there are
inherent limitations to what we can
do to reduce emissions. We face
significant constraints in switching to
alternative or renewable energies,
such as geothermal, wind or
hydropower, to reduce our
dependence on fossil fuels. We are
an ‘alternative-energy disadvantaged
country’... The past actions we have
already taken to conserve energy
have also limited our potential to
further reduce emissions.”

Senior Minister S Jayakumar at a climate change
media interview, 2 December 2009
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Minister for Environment & Water Resources

"We are what we define as an
alternative-energy

e
s ®
A
. ]
i :
b B = T f.
g

4 disadvantaged country. We
Ay ¢

ol have no real rivers, and so no
4 hydroelectricity. We have no

earthquakes in Singapore. We
01 have no geothermal energy...

Vivian Balakrishnan, Singapore’s Minister ~ There’s a breeze in Singa pore.
for Environment and Water Resources in There’s no wind."

an interview with Bloomberg New Energy
Finance

(Seen here at Doha COP18 with UN
Secretary-General Ban Ki-Moon)
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Chief Negotiator for Climate Change

“Given our status as an alternative
energy disadvantaged city-state, our
potential to undertake further
mitigation action is severely
constrained. And this is a reality that
needs to be understood and
acknowledged.”

Singapore’s immediate past Chief
Negotiator on Climate Change, Ambassador
Burhan Gafoor at a Workshop on Equitable
Access to Sustainable Development, Bonn,

Germany 16 June 2012
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Solar in Singapore

 Singapore’s average annual solar irradiation
estimated at 1,150 kWh/kWp/year (50% more than
temperate countries)

 Solar PV technology a promising option as a source
of renewable energy, land constraints aside

» Key business developments in solar for Singapore
include setting up for REC ($$2.5 billion plant) and
Asia-Pacific headquarters by SolarWorld and Conergy

A,

REC SOLARWORLD u'.!;'r
N4 CONERGY


http://www.recgroup.com/en/
http://www.solarworld.sg/index.php?id=1844
http://www.conergy.com/DesktopDefault.aspx
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News Headlines for Solar in 2014 alone...

* Solar panels will be installed at 680 HDB blocks and three HDB-owned commercial and
industrial properties by end 2016.

* Study found that manufacturing companies are likely to benefit more from installing solar
panels to save on electricity costs.

* LTA plans to place solar panels on the roofs of two new train depots by 2016.

» The Government is looking to expand the use of solar power on its properties beyond
HDB flats to schools and military camps.

» Solar power could supply 30% of Singapore’s electricity by 2050.

e SS14 million awarded to advance solar energy research.

« EMA removes the “hard cap” of 600 megawatt-peak of solar energy that can be supplied
to the grid.

» SERIS has opened a new facility to develop and test new solar panels under one roof.

 HDB has called for the largest solar-leasing tender to date, under which solar panels will
be installed on the rooftops of about 500 HDB blocks managed by the Marine Parade,
Jurong, Tampines and Sembawang town councils.

 PUB is building rooftop solar panels at Choa Chu Kang Waterworks and installing floating
solar systems on Tengeh Reservoir.

A government-funded project is under way to map and analyse every rooftop in Singapore
for solar power.

Source: Singapore Green Landscape 2015, Green News in 2014
http://www.greenfuture.sg/singapore-green-landscape-2015/2014-news/
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Floatmg Solar PV

Constructed with 20 REC Peak Energy Series modules

* Solarisland is set at a 10 degree angle with UV resistant floating structures

* With the help of marine-grade submersible cables, the tetragonal array
provides electricity that goes directly to the land

* As atest-bed project, the modules will be monitored for one year by a
number of sensor measuring criteria which can track the working status of
the array and record essential data for research

* Explore "the environmental impact on water quality, flora and fauna, and to
guantify a number of anticipated benefits".

Source: Phoenix Solar



Melissa Low, ESI

By By Wit

MOKE Hewomg Forardd bhocks
1 Peogpod My pring pvn wih
Wl powat by 2w pidle o
rev. yvad

Sevrn MDO dockx bave 4
ivady leva STl b redhogs
e [ty W) QERCYIE Ry
1y, and 45 mose Mok will e
wealub frml

e tertbod podecy, an
vanced 3y DB peeorday, w
i e Wil e Dimryessnd's
;41‘ wo onhe g e Sapepcer
W arslreosiataly frwely
Y e

The solar-panel ryvdoma used
by howt s will -~ Sy the
Ol Save 1n Segapeiee o)
Sovth-ome Apks - 3o o0 A baw
Landa hva Dwos S bogms

T mawen thet HIT aml the
Paly W-Fongged Town Coancl
wil e U o Al

e b puey @ Mgh cov wpdront

Sources: PUB, Poh Ern Shih Temple, Straits Times Singapore

12

,“-

[
=
= FVVA

GO ARN HIDVE w il £ Sowand

=

f———E————

wdas pranths bw A% weey e

& Pongeed, taiciag the 2otd o 53, (FFROTO: 000G WEE NI

of oetaling Swon, whikh x ond-
matoml s te 011 omlaan bu dae

P —
prvet

The own councd wil sl

Bavd 30wty alont @vlem
ATy, e, Hsmer grvee
ol pson i s Ia-
lrgures il whe o e v

spostblteon. The Orm A boon

esaodeld D snder boe te pega

e e e

wi ] pury Mameng we b pory
ot e ova

N dhctonry powwnsod will
b el e gy slievireal sy
VO 10 Comanan Ao, jech
M qey o, avahe avd dak
oo Rging, sovl wader prmpe

-

Solar-power boost for 45 more Punggol blocks

MR sand 1A Pungpel i
davds du wd Dave b wemry bl
Wer bughor vad ol vinw puwnsy
L 30 gyt v wwrt Ousn gow
sading thmtiern sndes - ool be
[T L PRI | SN

ha b bdaase B wn
sl has sitned s ngres
wih Mnasrap e regen &
Con v o b rveds o vt
Iy prwrvalnd By sidir porwet
whel waies theva vimdar
prevadeg shvee gy reies

Fon b poges, 2080 s ll orw
w20 par ! e im e
art o cown, which asveads o
PR S TS -

Mes Choong Xoom Mess
il exncwrive of HUHE, said the
et ool beby Kagagee re
duce caflep emisvinas iy \he
b beven and coarrDde Lo the
Conkiny’s ronosrch. o sodar pew
Bl

e addod 1 HIHE s b
Iz e ogasiax the project

e




- The Solar Leasing Advantage

] Impact i
E:Eample. Up- Monitoring / Pay for on Required Cash Ownership
Finance . Payments
front Maintenance Inverter / BoS  Future - of PV
S00kWp - - (Above Utility
Cost Responsibility Replacement Utility . System
System Bills Bills)
Ownership “Free”
+ Direct 100% YES YES solar NO YES
FPurchase power
Solar
. ~0 NO NO Lower NO NO
Leasing

Disciaimer- The Information coniained in Gis document s intended only fior us= during the pressniafion and should mot be disseminaied or disbibuied o SII'I‘SEEPEI:"EF L&aiiu | 5
parfies cutside the presemiation. Mo labiity whalsosser |5 acoaped with respsct io the us= of this dooement or s contsnts.
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B More than 18MWp of Solar Leasing Projects

Scope of Projects

= Capaci
Contracted Capacities (I?W )ty
Residential Industrial P
== Sakae Holdings 2700
v HDB (Pasir Ris-Punggol) 2,000.0
TR
82 Raffles Institution 150.0
g
i;, HDB (Pasir-Ris Punggol) 3,600.0
L
'“ Park @ Holland Village 11.8
" i AN Sanden Intemational 375.0
HDEB Fasir Ris-Punggol Eagle Services
) I v Singapore American School 1,000.0
Public Institutions Commercial
, = SEDA FiT Project, Melaka 9520
ﬂl e — Eagle Services Asia 1,000.0
: \ Pratt & Whitney Singapore 7715
Cambridge Industrial Trust 150.0
ABB 3200
e T ik Hoa;.é:gs NTF General Hospital — WIP 111.0
HDB (Jurong) — WIP 2,000.0

Dizclamer: The Information contaned In this document is ntended only for use during the presentation and shouid not be disseminated or gistributed 10

Ly o
Sunseap Solar Leasing 8
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Solar Leasing

* Aim to achieve net zero consumption for common services (void deck lighting,
lifts)
» Considerations include configuration of residential blocks, presence of high rise

greenery, Above Mean Sea Level (AMSL) height limit, approval and buy-in from
respective Town Councils

SOLAR TECHNOLOGY REFRESHED with renewal of a
new contract without upfront payment.

Allow leasing contract to EXPIRE + FREE REMOVAL of
system.

EXTEND CONTRACT with the existing solar system at
hugely discount electricity tariff prices (=50%) with zero
upfront payment.

1%

END OF LONG-TERM
SOLAR LEASE

—
i' L ]
L]

PURCHASE THE CURRENT SYSTEM from Lessor at
nominal prices.

Allow the contract to expire and RETRIEVE (part of) the
upfront payment (subject to terms & conditions).

L

Source: HDB Infoweb, Sunseap Singapore
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SOLARPV itiati .
O 0 | Initiative 11I: SolarPVExchange SunQuote based
’ on Google Maps
PV Marketplace | mmtte | tmsay | mwes
H End-to-end business J— SunMeter tool to
) matching platform to — T estimate GHG
simplify PV installation SOLARPVY. e '
process for: O excHAnGel [ emissions savings
Initiator

Home & Commercial owners who
want to install solar PV on their

rooftops
Installers | 1 | i I
Solar PV installers & integrators ~—ET = e " bl ,
‘ —_— e —— ey
Investors investin what matters-~ .. EXCHANGE
Anyone who wants to investin a a sustainable energy future

sustainable solar market for a healthy T Y P Sy ARILE Tt

an asurable retum. - 233
Financing Platform
Invest, and trade solar
investments with other
investors

Installation
It'snothow much you earn,
but how much you SAVE.
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O SOLARPV
EXCHANGE

5

SUNQuote

O Allows Initiators to find the estimated cost
and projected savings of their ideal PV
system using Google Map APl and solar
PV installation pricing estimate.

» Save time and money for installers
without an onsite measure

| The four proprietary tools

@

Quotation Tool (Installer)

O Standardized and detailed quotation tool
for solar installers to build their pricing for
the initiators.

OBased on a list of standard items used for
any solar PV systems.

» Greater transparency: protects initiator’'s
interest, justifies installer's pricing

» Generate new business leads + more
revenue

SUNMeter

O Online solar PV monitoring tool which
allows Initiators to see live data on how

much solar energy and savings is
generated.

» Real time data for crowd funders -
electricity, carbon footprint.

» Investors able to track real time and
historical returns.

SUNVest

O Online investment tool for Initiators who
wish to find investors to finance his/her
solar PV system (charitable cause, or
invesiment return)

O Parameters defined by initiators: fixed or
flexi tariff

» Project reports: facilitate decision making
» Trading / Exchange platform
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ﬂ? telligent Energy System (I E‘% / Experimental Power Grid \

Pilot Center

$S30 million investment by Singapore
Power and Government

S$38 million facility on Jurong Island

Collaboration with Hitachi, Vestas,
Meidensha Corporation Japan and US-
based National Instruments

Collaboration with Nanyang Technological
University and industry partners

Advanced metering infrastructure and

k smart grid applications /
/ Pulau Ubin Micro-Grid \

Test bedding close-to-market clean and
renewable technologies on an offshore island

Capable of putting up to 1MW of power —
enough to power 500 households

/ Integrating Intermittent

Renewables
In 2014, Energy Market Authority
announced plans to remove the “hard
cap” of 600 megawatt-peak (MWp) of
solar energy that can be supplied to the
grid

To promote economic viability to lay power
transmission cables in remote areas,
particularly in energy poor areas

Consultations are ongoing to further
Likely deployment of market-ready enhance the regulatory framework to
technologies and export to remote areas in allow more intermittent sources of energy

k the region / k to be fed into the national grid /

O=20@ =0PPE]®D
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Concluding Notes

» Singapore faces unique challenges as an island City State

» Relies heavily on multilateral diplomacy efforts to tackle its
energy challenges

» Domestic legislative action and policies are in place to address
climate change and develop Singapore as an energy smart city

* As other cities continue to move ahead and develop
innovative solutions and set new standards for Singapore, we
must continually learn from such experiences
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Thank you! =% 4 tNerey BB
ST STUDIES NUS

National University
of Singapore

Questions? INSTITUTE

You may also email me further
guestions at esimlyx@nus.edu.sg
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B Solar Leasing with Sunseap

Manufacturing, Solar Systems {Solar System Owner & Lessor)
Installation & - mm Em Em o - Sunseap Leasing + carbon credit benefits
Maintenance Provider
Discounted Tanff Rate Leasing of Solar System
(Below low tension/ (based on predetermined cost
residential rate) of system and tariff structure)

1 |
]  CGovernment Frivate Commercial Industrial |
! Residential Residential ey e P Public Properties Qg
i Developers Developers Pe P i
| 1
| | Management of Management of |
i T Residence Landlords/Tenants | LandlordsiTenants Government i
| 1
i ¥ "Green points” ¥ Lower electricity charges than v Attraction of development !
|+ Option to acquire system @ traditional fossil fuels to residents/consumers !

|
E end of lease life ¥ Energy conservatism !
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