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1. General Information *
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B. Why do we promote LCMT?
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Vietnam’s population
100 million by 2025, an increase of 5,8%
from 2016 (The UN source)

Urbanization rate

Urban areas in Vietham have expanded
spatially at 2.8% per year and this is
among the fastest rates in the region
(ws)




Towns/Urban areas and Greenhouse gases (GHG)

Towns/urban areas: sources of GHG
Towns are the solution to the climate change

e As towns/urban areas today are home to about half the global
population but represent almost two-thirds of global energy demand
and 70% of carbon emissions from the energy sector (IEA) and
therefore crucial to meeting Vietnam’s carbon reduction targets.

e Building sector represents 40% of the world’s energy consumption
and contributes to one-third of GHG emissions.



Energy Consumption in Vietham

* GDP grew at average rate of 7.26%/year during the period of 2001-2010 and 5.91%
during the period of 2011-2015.

* Energy demand grew at rate of 10% during 2001-2010, and at 13%/year during the
period of 2001-2010 and about 11% during 2011-2015.

* Greenhouse gas emission from energy sector accounted for 63% of total GHG
emission in 2010 in Vietnam and will account for 83% and 86% in 2020 and 2030
respectively

» According to forecast in the National Power Development Plan (Revised PDP VIlI), in
the next 15 years (2016 - 2030), Vietnam's power demand would increase
8.7%/year on average.

* Domestic power supply capacity increase from 38,358 MW in 2015 to 60,000 MW
in 2020 and 129,500 MW in 2030.



Energy Consumption in Vietnam
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Energy Consumption in Vietham

) Residential 15.1%
Commerce, service

3.1% Non energy 3.4%

Transportation 29.6% »)

Industry 47.3%

Agriculture 1.6%

Energy consumption per sectors, 2015



C. Climate-Energy Policies for
Low-carbon Development
in Vietham
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Climate - Energy Policies for Low-carbon Development

v'Party Central Committee Resolution dated June 3, 2013

e Developing a low-carbon
economy;

* Reducing GHG emissions on a
GDP unit by between 8% and
10% against base year 2010.
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Climate - Energy Policies for Low-carbon Development

v'National Green Growth Strategy - Targets (2012)

e Reduce the intensity of greenhouse gas
(GHG) by 8%-10% as compared with the
2010 base

e Reduce energy consumption per unit of
gross domestic product by 1%-1,5% per
year.

e Reduce GHG emissions in the energy
sector by 10%-20% compared with
business as usual (BAU)
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Climate - Energy Policies for Low-carbon Development

v'National Green Growth Action Plan — 2014

e Urban planning/ master planning,

e Development of urban technical
infrastructure,

e Development of green cities, eco-urban
areas and greenworks, urban
transportation, and

e greening urban landscape




Climate - Energy Policies for Low-carbon Development

v'National Climate Change Strategy dated Dec. 5, 2011

* Carry out GHG mitigation
options;

NATHONAL CLIMATE CRANGE STRATEDY

——————————
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e Ensure sustainable

* development goals; and Develop
a low-carbon economy to protect
and enhance quality of life;



Climate - Energy Policies for Low-carbon Development

v Renewable Energy Development — Targets
(Source: Viet Nam’s power development plan up to 2030, with vision to 2050, issued 18 Mar 2016)

Renewable Energy
(MW) 2020 2025/ 2030|
Wind 800 2000 6,000
Solar 850 4,000, 12,000
|Biomass and others 750| 1,824 3,281
Small hydro 3540, 4239 5915
Total 5,940/ 12,063| 27,195

20,000

25,000

20,000

15,000

10,000

5.000
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Renewable Energy Targets (MW)

2020 2025 2030

mWind m Solar mBiomass and others = Small hydro




D. The National Targeted
Program on Energy Efficiency —
VNEEP
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\INEEP

The National Targeted Program on Energy Efficiency - VNEEP




Key Achievements from VNEEP 1 & 2

Results from VNEEP 1 & 2

T UNEEP 1 VNEEP I1

Duration 2006-2010 2011-2015
Energy efficiency targets (%) 3-5 5-8
Energy saving (%) 3,4 5,65
Total energy saving (million TOE) 4,5 11,261

« Energy savings during the period 2006-2010 was 3,4%; total
energy saved 4.5 million TOE.

« Energy savings during the period 2011-2015 was 5,65%;
total energy saved 11,261 million TOE.

19
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Key Achievements from VNEEP 1 & 2

Formulation and completion of the legislation

-Law on Energy Efficiency and Conservation (50/2010/QH12)
dated 28/6/2010

- Decree 21/2011/ND-CP dated 29/3/2011 promulgates the
details for implementing the Law

- Decree 134/2013/ND-CP dated17/10/2013 promulgates on the
fines in administrative violations on electricity area, dam safety,
and the efficient use of energy

- A series of Decisions, Circulars and regulations on energy
efficiency in industry, construction, agriculture, transport sector...
was issued.
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Key Achievements from VNEEP 1 & 2

Energy Efficiency in Industry sector

-The list of key energy users are developed and issued annually;
Monitor and promote energy efficiency solutions;

-Supported energy efficiency and develop energy management system;
Provided in-depth training and capacity building to implement EE
solutions and optimize energy system for enterprises;

-Implemented capacity building for financial institutions to develop
investment and financial services for the EE related projects;

-Piloted Energy Service Companies (ESCO) models and provided
consultancy and financial support services to emplment EE investment
projects.
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Key Achievements from VNEEP 1 & 2

Energy Labeling Program
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® More than 10,000 products from 15 product target groups were labeled
with energy stamps.

® Local and foreign Testing Labs have been nominated for EE testing for
labeling and MEPS program.

®* The number of consumed incandescent lamps reduced from 50-55 million
bulbs in 2011 to below 5 million bulbs in 2015.



23

Key Achievements from VNEEP 1 & 2

EE in Buildings and Public Facilities

* Promoted the implementation of The National Technical Standards on EE in
Buildings QCVN 09/2013/BXD;

* Developed database on energy usages in
key and big buildings;

* Piloted assessment criteria and certified
for green buildings;

* Organized competitions on EE buildings,
competitions for design and application of
EE measures in buildings;

* Developed EE public lighting system in
many provinces and cities nationwide.




Key Achievements from VNEEP 1 & 2

EE in Transport sector

e Conducted surveys, developed and implemented EE solutions in public
transport means such as big buses in cities;

* Develop standards, technical norms for energy consumption for some
road motorized vehicles;

* Implemented energy labeling program for under 7 seat — cars;

* Developed technical and management solutions to save fuel cost in
waterway transportation and aviation.

24



Proposal of VNEEP3 for the Period 2019-2030

The draft of VNEEP 3 — core objectives are:

* To mobilize all domestic and international resources for the promotion of energy
efficiency and conservation via the synchronous and end-to-end solutions in
governance of government and development of policy enforcement; research and
development of science, product, and technology; training and development of
human resources; international collaboration in energy efficiency and conservation;

* To establish the habit of energy efficiency and conservation in all aspects of social
activities; decrease energy intensity in industrial sectors; make energy conservation
a mandatory indicator for key energy-utilizing facilities with guidance towards
green growth, greenhouse gas emission reduction, and sustainable development.

* To achieve the efficiency rate of 8 - 10% per total national commercial energy
consumption for 2019 - 2030 against the energy demand forecast in the National
Power Development Plan for 2011 - 2020 with consideration up to 2030

25
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Proposal of VNEEP3 for the Period 2019-2030
The draft of VNEEP 3 — Challenges and Remedies

Challenges
* Implementation time of the Program, especially in 2019, is not much left;

* Energy price structure does not promote the urgent need of energy
efficiency and conservation;

* Expenditure on the project (scale and budget distribution).
Remedies
* Determination of the political system;

e Support from domestic and foreign experts, international funding for
promoting energy efficiency and conservation in Vietnam.
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Proposal of VNEEP3 for the Period 2019-2030

The draft of VNEEP 3 — Social-economic impacts

* Contribute to the implementation of National Energy Policy;

* Reduce the increase in commercial energy source by average
0.8%/year for 2020 - 2030;

* Reduce greenhouse gas emission by 10 — 15 millions tons of
CO, equivalent;

e Achieve energy saving of 55 — 60 millions TOE.



E. Conclusion



F. Conclusion

d Potential of LCMT development in Vietham:
e To be in line with current policies of the Party and the State

e To promote the cooperation between Vietnam and the
international community

e High potential for greenhouse gas reduction in Viethnam
d Next Plan

e Extend to other cities

e Capacity building: planning and monitoring

e Assist in LCS scenarios development, monitoring

e Integration of LCMT development in provincial climate change
planning process
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SHARING THE PROJECT
BUILDING EFFICIENCY ACCELERATOR (BEA)

IN DA NANG CITY
(2016-2018)
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Part 1. INTRODUCTION ON BEA - DA NANG
Part 2. RESULTS OF BEA DA NANG

Part 3. NEXT ACTIVITIES



PART 1.
INTRODUCTION OF BEA -DA NANG CITY
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1.1. INTRODUCTION OF BEA

- The Building Efficiency Accelerator (BEA) is one of six initiatives of Sustainable Energy for All
(SE4ALL) of United Nations (UN) and World Bank (WB).

One Goal:
CLIMATE
SUMMIT 2014
Three ObjeCtiveS: B  cuwae2ois
s i DOUBLING THE GLOBAL DOUBLING THE SHARE OF
universal access RATE OF IMPROVEMENT IN
SERvicEs, | Ry IN THE GLOBAL

ENERGY MIX.
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1.2. INTRODUCTION OF BEA DANANG

-in 2016-2017, WRI selected Da Nang city to become one of six deep dive partnership
city to implement BEA.

CENTRAL & -
, EASTERN EUROPE E
Milwaukee, USA | o Alba lulia, Romania %
Tokyo, Japan

Belgrade, Serbia* . !
Bucharest, Romania .,
°e Eskisehir, Turkey™® ° <
Riga, Latvia FMIEE!!@ rgR
o Warsaw, Poland Dubai, UAE .

LATIN AMERICA Coimbatore, India
& CARIBBEAN Rajkot, India* SOUTHEAST ASIA

Bogota, Colombia*® BRASIL Shimla, India Da Nang, Vietnam*
Medellin, Colombia Porto Alegre, Brasil A Iskandar, Malaysia
Mexico City, Mexico* &4 Mandaluyong, Philippines
State of Jalisco, Mexico Mufioz, Philippines
' Fﬁ_ Santa Rosa, Philippines
Tshwane, South Africa

*City selected for “Deep Dive” engagement
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1.2. INTRODUCTION OF BEA DA NANG
Da Nang city has been committed to WRI once participating into BEA as follows:

, , Giam sat
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1.2. BEA DA NANG

- Implementation process: 5 steps

H{i thao khof Trién khai dwdn (T.1/2017
dbng (1.9/2016) ~-T11/2017)

Panhgia Phét trién Trien khai

-Agreement - Detailed -Develop the -Implementation -Evaluate and
signed assessment of activities recommend
- Priority issues  priority issues. - The new contents
are identified - The main implementation

activities of the plan approved.

project selected.



WORLD o o
RESOURCES Building Efficiency
INSTITUTE Accelerator

PART 2.
RESULTS OF BEA DA NANG
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2.1. Policy component
2.1.1. Goal

Develop the cooperation and management mechanism for
line departments to accelerate building energy efficiency in
Da Nang city (including existing and new buildings with

square of over 2,500 m?).

(1) Contents and scope of the policy are consented by line departments.

(2) Policy is promulgated by Da Nang’s People’s Committee.

(3) Policy will be communicated and trained to government staffs and
property owners

(4) The new building project is licensed under the specific provisions of the
Policy.
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2.1. POLICY COMPONENT
2.1.2. Results

Directive No. 08/CT-UBND dated 16/9/2017 of the People's Committee of
Da Nang City on strengthening the saving and efficiency energy using in the
buildings in Da Nang.

- 8% - 12% energy is saved.

= 30 tasks, requirements are identified.

= StakEhOlderS implement the Directive.
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2.1. POLICY COMPONENT
2.1.2. Results

Plan no. 7007/KH-UBND dated 06/9/2017 of Da Nang city on

communication and training on energy saving and efficiency in buildings Da
Nang city to 2018 and to 2020.

- 17 activities planed.
- 500 people participated
- Stakeholders related and implement the plan.

- 2 field trips on sharing on the saving energy experiences.
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F Accelerator Y

HO! THAO

PHAP VE SU DUNG NANG LUGNG
HIEU QUA TRONG TOA NHA

,ngay 17 thang 5 nam 2017

HOITHAO

6101 THIEU CAC GIAI PHAP VE SU DUNG NANG LUONG
TIET KIEM VA HIEU QUA TRONG TOA NHA

h(" ”‘MW//
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HOI THAO @ o=

Hinh 4. Lam viéc v&i S& Xay dwng TP. Hb Chi Minh

Hinh 3. Tham dy Hoi thdo Phét trién cong trinh xanh trong
bdi canh bién ddi khi hau & Viét Nam (TP. H6 Chi Minh)
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2.2. DEMOSTRATION COMPONENT
2.2.1. Goal

Electricity consumption at the hotel

saved by 10-15%
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2.2. DEMONSTRATION COMPONENT
2.2.2. Results
Report on preliminary results of potential energy saving in 12 hotels 2-3 stars in

Da Nang city

MihTon 7376 2 1
- BambooGreen Haboside 47,92 2 1
- BambooGreen Central 46,27 2 2
Xanh-DaNang 4537 2 1
‘Magnolia 8239 3 2
ThuBo 66,35 1
Faifo 90,01
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2.2. DEMONSTRATION COMPONENT

2.2.2. Results

Energy audit report in Lion Sea Hotel: current status of energy consumption and
proposed energy saving solutions for the Hotel.

Biéu dd cac phu tai tiéu thu niang luong
tai khach san Lion Sea

'5.06%
33,21

%0
4.

14,44 °
%

= Chigu sang = Piéu hoa
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2.2. DEMONSTRATION COMPONENT

2.2.2. Results

Level of solutions

Solutions

Easy to implement and
highly effective

- Replace the LEDs.

- Replacement air conditioner usually by inverter air conditioner.
- Paste thermal insulation film for guest bedroom windows.

- Apply a coat of paint on the roof of the restaurant and hotel.

Easy to implement, high
efficiency but difficult to
measure efficiency

- Design of instruction stickers and energy management handbooks for hotel.

- Raise the awareness of employees and customers through guidelines and
how to use the equipment effectively.

Easy to implement but
low efficiency

- Design of the shade for the heater.

- Install high efficiency pumps.

- Intensive maintenance, elevator maintenance and water pump.
- Use water saving Kit.

- Use the device to automatically turn off the time.

Difficult to implement
and low efficiency

- Install solar water heater system
- Planting vegetation
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2.3. Tracking progress
2.3.1. Goal

Develop tracking progress indicators on energy efficiency
that adequate with current situation and management of
the city;

=>» Assess and monitor before and after implementing BEA.
=>» Propose monitor and control solutions for buildings.
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2.3. Tracking progress
2.3.2. Results

The set of indicators for energy use in buildings (from 2.500m? up) in Da Nang
city with 15 indicators.
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STT Tén chi tiéu/chi s6
1 $6 lwong toa nha cé dién tich tir 2.500m2 tré lén trén dia ban thanh phd Pa Ning
2 S8 hoat ddng truyén théng vé sir dung ning lweng tiét kiém va hiéu qua
3 Tong s6 lwgt ngwdi tham gia cac hoat dong truyén thong vé sir dung ning lugng tiét kiém va hiéu qua
4 Ty lé chii s& hi*u cong trinh tda nha hiéu biét cac chinh sach vé sir dung ning lwong tiét kiém va hiéu qua
5 Ty |& s8 cdng trinh tda nha xay méi dwoc kiém tra, giam sat sau khi phé duyét ho so
6 Ty lé can bd dwo'c nang cao nang lwc tham dinh ho so thiét ké
7 S& cong trinh toa nha dwoc kiém tra, danh gia mirc st¥ dung ning lwong
8 Ty lé cong trinh toa nha cé xay dwng ké& hoach tiét kiém ning lwgng hing ndm
9 Ty lé cong trinh toa nha hoan thanh trén 50% ké& hoach tiét kiém ning lwgng hang nim
10 Mirc niang luvgng wdc luwgng tiét kiém duwoc sau khi cac cong trinh tda nha trién khai cac k& hoach tiét kiem ning lweong cia minh
11 Ty lé ting/gidm dién nang tiéu thu cta khach san trinh dién trong nim 2018 so v&i mirc tiéu thu trong giai doan 2015-2017 sau khi trién khai cac giai phap
tiét kiém nang lwgng trong ndm 2017.
12 Tiéu thu ndng lwgng binh quin 1m? san cltia tdéa nha
13 Ty lé ting/giam tiéu thu nang lwgng binh quéan cda téa nha
14 Ty lé céng trinh tda nha dat chirng chi cong trinh xanh
15 Ty lé cdng trinh s6 tda nha méi xdy dwoc tham dinh Ia dat Quy chuin 09
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Part 3. NEXT ACTIVITIES

- Assessment of energy use status and related current policies;

- Implementing propaganda programs on E & E in the city;

- Mobilize resources to support and implement:

+ Establish a team of consultants and propagandists on energy saving in the city.

+ Demonstrate the application of energy saving solutions for potential sectors
as hotels, aiming at replicating performance results to other buildings and
hotels in the city.

+ Investigating to collect building data and energy use of buildings in the city,
aiming to build the baseline on energy use of the city’s buildings.
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Thank you!
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Insights on possible roles for Universities

lain MacGill Second APEC Low-Carbon
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Engineering and Telecommunications Model Town Symposium
Joint Director (Engineering), CEEM Da Nang, Vietham

September 2018




Presentation outline

= Australian cities
— their living, economic roles.. and environmental impacts
— Current efforts in low-carbon transition
= Australian Universities
— their context, capabilities
= Some relevant examples of collaboration between Universities,
Government and Industry
— Cooperative Research Centre for Low Carbon Living
— The Australian PV Institute
— Centre for Urban Research
— Cooperative Research Centre for Water Sensitive Cities
= Possible lessons
— Stakeholder partnerships - ready, willing and able to contribute

— Funding partnerships — end-user contributions from Government and Industry, in-
kind from Universities

= Facilitating collaboration
— Open data
— Open source models
— Open processes for decision making
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Australian cities

NEW
SYDNEY © AUSTRALIA

MAP KEY o

CITY BY POPULATION )
1 Cityrankby population [ CITY ‘000
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FULL TIME UNEMPLOYMENT
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1984: 1.1 millon 1984: 0.60 milliorn o PERTH 1,995
Teday: 3.5 milion Today: 0.72 million e ADELAIDE 1283
TOTAL EMPLOYED 6 Gold Coast 623
1984: 6.4 million NT 5 Neweastia e
Today: 1.6 million 0.25m @ ACIT/CANBERRA 429
' (1.0%) 9 Central Coast 324

10 Sunshine Coast J07

" Wollongong 297

(12] HOBART 208

\ ':‘ 13 Gealong 186

14 Townsville 182

6 15 Cairmns 149

16) DARWIN 124

26 17 Toowoomba 115

18 Ballarat 100

19 Bendigo 83

20 AlburyfWodonga 88

21 Mackay 87

22 Launceston 86

23 Rockhampton 82

24 Bunbury Fi+)

25 Bundaberg 71
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Australian Government

Department of Infrastructure and Regional Development

Their living, economic role
.. & environment impacts

Figure 2.2a Population proportion by settlement type, 1911-2011

G0

From State of Australian Cities 2014-15

AN
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Sydney Melbourne
Brisbane Perth
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Cairns Geelong
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Scenarios and Pathways

to Low Carbon Living

Target: 30% by 2030, (BAU
haseling), 20% renewable/
low carbaorn enargy by 2030;
council 30% by 2030
Scope: CO.g, no cons.

Buildings: retrofitting and improved energy performance initiatives

Transport: work with community to increase the use of public transport

Waste: improved residential & commercial waste, recycling,green waste services
Water: implement and promote water sensitive urban design

City of Melbourne Pop. 128K Zaro Net Emissions by 2020 (2002, update 2008 and 2014) actions include: Overall emissions increased by 18% since 2008/9. Target of 10% reduction in
Area: 36 km2 +«  Council operations: Quesn Victoria Market renewal, Urban Forest Strategy council operation compared to 2010/11 achigved. Highlights since 2003;
Target: zero net emissions by +  Buildings & industry: commercial building retrofits (1200 Buildings Program) +  Queen Victoria Market solar array installed (25,000 kW capacity) in 2003
2020, 25% renewable electricity *  Energy: Collaborate with CitiPower on energy management & supply system *  NCOS Certified Carbon Neutral status for council operations in 2012
by 2018; 4.5%/year council +  Transport & freight: implernent Bicycle Plan, develop walking plan ¢ Swanston Street redevelopment increased public transport &
emissions (2071/12) +  Waste: trial precinct solutions that improve resource recovery cycling access
Seope: COg, cons. *+  Melbourne Renewable Energy Purchasing Group with 3 other councils
City of Darebin Fop. 147K Darebin Climate Emergency Plan (2017) actions focus on 2017-2022: Gouncil emissions reduced by 45% from 2006/7 levels. Successful actions:
Area: 53 kmz *  Energy: expanded Solar $aver Program to install 11,000kW, Solar Bulk Buy «  Solar systems installed for app. 500 pensioners & low-income households
Target: zero net emissions by +  Buildings: new buildings high ESD standard, streetlights 1o energy-efficient LEDs = 142 businesses had their ights upgradad to energy-efficient LEDs
2020; zero net emissions councl *  Transport: Dargbin Cycling Strategy, explore electric vehicles for council fleet *  Energy efficiency information in several languages
by 2022 (2006/7) *  Consumption and waste: Investigate food waste service options to residents *  Increased comfort & reduced energy costs in 482 vulnerable households
Scope: CO.g, cons, *  Other: Climate Emergency campaign, invest with fossil-free financial institutions
City of Adeaide Fop. 22K Carbor Neutral Adelaide Action Plan 2016-2021 (2016} action highlights: Community emissions have reduced by 20% in 2007-2013. Highlights:
Area: 16 km?2 *  Buildings: support adaptive reuse of commercial buildings, Green Gity Plan *  City office emissions cut by 23% e.g. through green building design
Target: Carbon neutral, (. 65% +  Transport: encourage 100% renewable energy for all alectric vehicle racharging *  $2.6 bilion invested to extend tram network & electrify the train network
by 2025 (2007); carbon neutral +  Energy: increase investrment in large scale renewables, battery storage = Cycling journeys in and through the city have doubled since 2003
counci by 2020 *  Waste & water: reduce emissions from solid and liguid waste = 43% of State’s grid electricity sourcad from renewable energy
Scope: CO.g, cons.
City of Sydney Pop. 208K Environmental Action 2016-2021 Strategy and Action Plan (2017) actions: Cormmunity emissions reduced by 17% in 2006-2015. Highlights:
Area: 25 km2 *  Buildings: net zero carbon buildings challenge, non-residential tune-up program *  Better Buildings Partnership collectively reduced annual emissions by 45%
Target: 70% by 2030, zero net *  Energy: trigen system at Town Hall House, invest up to $10M in renewables *  Over 6,600 LED strest lights installed across the local area since 2011
emissions by 2050; 50% of s Transport: update car sharing policy, 10 high-priority regional cycling routes * 650 on-street parking spaces dedicated to car share vehicles
renawabie electricity by 20307 +  \Waste: review & update waste treatment contracts to avoid landfiled waste = 69% of household waste diverted from landfil each year
council 44% by 2021 (2006) *  Other: plant 700 street trees each year until 2021
Soope: CO g, cons.
Moreland City Council | Pop. 163K Zero Carbon Evolution Strategy (2014) actions by 2020: Council operation emissions reduced by 4% in 2011/12-2013/14. Highlights:
Area:r 51 km2 +*  Energy: low-interest finance for solar PV systems, Community Solar Cooperative *  2ndin VIC certified as carbon neutral for its corporate operations in 2012
Target: 22% by 2020 {in line *  Buildings: energy efficiency retrofits on 38k homes, Green Tradies program e Ower 1000 low income homes retrofitted in 2012
with zero net emissions by +  Transport: Improve north-south and east-west bike networks, 500 car share bays *  Significant energy efficiency improvements of key city buildings since 2009
2045, 2011) +  Other: Urban Heat Island Action Plan, minimise food waste * 6 public electric vehicle charging stations installed in 2013
Scope: CO.g, cons.
City of Perth Fop. 21K Environment Strategy (2016) highlights: Highlights:
Area: 20 km2 *  Energy: generate renewable energy from city properties * 380,000 trees planted in the City's carbon offset tree planting program

*  Penny Lane Green Star affordable housing project completed in 2013
*  $500k invested into the City of Perth Cycle Plan 2029 adopted in 2012




..and international
artnerships

Haiyan cuma
YiwU china

Deyang crina
Huangshi

Jaipur o
Surat i»
Pune inoia

Chennai woia o

Bangkok ruaiant

Cc4a40

account for

Seoul sour xorea
Toyama sapar

Kyoto sapan

Mandalay syansar
Da Nang vietvam

Can Thov
Melaka ma
Singapore

Jakarta moon
Semarang v

Sydney ausrrauia
Melbourne »

Wellington wew zeaiss
& Christchurch new zeaian

© Steering Committee

Research

1in 12

Events

Media Blog About

© Mapbox © OpensStree prove this maf

@ Innovator City © Megacity O Observer City

TAKE ACTION

10,000

IN YOUR
COMMUNITY

(OUR WORK W TAKE ACTION

=



Centre for Energy and
Environmental Markets

allan Universities

c——
"
e
L

Darwin

Charles Darwin University

T

Western
Australia

Perth

Curtin University
Edith Cowan University
Murdoch University

v University of Western Australia

Fremantle
University of Notre Dame Australia

Adelaide

Carnegie Mellon University
Flinders University

¢ University of Adelaide
University College London
University of South Australia
Torrens University Australia

Ballarat

Federation University Australia

Melbourne

Deakin University
La Trobe University
RMIT University
' Monash University
* Indicates that the institution is a member Swinburne University of Technology
of the elite “Group of Eight” - the group of +v University of Melbourne
“Australia’s Leading Universities” Victoria University

uiniversity of Jivirity

From keshmiri.me

University of Tasmania

THE UNIVERSITY OF NEW SO
SYDNEY o« AUSTRALIA

Townsville
James Cook University

Rockhampton
CQUniversity Australia

Maroochydore

University of the Sunshine Coast

Brisbane

Griffith University
Queensland University of Technology

University of Queensland

Toowoomba
University of Southern Queensland

Gold Coast
Bond University

Lismore
Southern Cross University

Armidale
University of New England

Newcastle
University of Newcastle

Bathurst
Charles Sturt University

Sydney
Australian Catholic University
Macquarie University
University of New South Wales
University of Sydney

University of Technology, Sydney
University of Western Sydney

Wollongong
University of Wollongong

New South
Wales

Canberra

Australian Mational University
University of Canberra
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TOTAL CASH AND IN-KIND CONTRIBUTIONS

BY PARTNERS & GOVERNMENT

$19.67

MILLION
CASH

FROM TWO SOURCES:

1.CRCPARTICIPANTS (ESSENTIAL,
OTHER & THIRD-PARTY PARTNERS)

2. COMMONWEALTH GOVERNMENT

TOTAL: £7.96 MILLION

PARTICIPANTS
(ESSENTIAL)

COMMONWEALTH
GOVERNMENT Jrc D78

RESOURCES APPLIED

JL LOW CARBON LIVING
%\k CRC

We work towards lowering carbon emissions in the built

industry.

PARTICIPANTS (OTHER)

THIRD-PARTY PARTNERS

PARTICIPANTS (ESSENTIAL)

IN-KIND

Includes time provided by
participant employees
[equivalent to 36.9 full-time
researchers valued at
£10.5m) and other non-staff
resources such as
equipment and mate
(#1.2m).

environment while driving competitive advantage for Australian

¥ lin]v I
Subscribe | Blog | Login ?"’

Events News

> -

Education Resources

4L LOW CARBON LIVING
% CRC

PARTICIPANTS

z2

BLUESCOPE

Sydney

WATZR
A=CO

University of
South Australia

D

aurecon

VICTORIAN O
BUILDING
AUTHORITY “

MULTIPLEX

Imagine it.
Delivered.

MELBOURNIE

ebwldlngSMﬁHI

TOTAL: $11.71 MILLION

PARTICIPANTS
(OTHER)

RESOURCES APPLIED ACROSS THE THREE RESEARCH
PROGRAM AREAS INTHE FIFTH YEAR

$20.97

MILLION

IN-KIND APPLIED $11.71m

CASHAPPLIED £9.26m
Thisincludes proportions of expenditure an:
« Governance and administration =1.89m(20%)

APEC 2nd LCMT Sy :Eﬂiéiﬁ‘f?%ii?f‘"”’ Soming
-Non-staff 21.73m(19%)

No ¢

tal purchases made,

34%

INTEGRATED

BUILDING SYSTEMS

LO ]
PRECINCTS

37%
ENGAGED
COMMUNITIES

or Universijy

The t:emr\zCJ
for Liveability
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® i
T UNEP

Australian o
aoh s (G
Architects A V5

[AWA
UNIVERSITY
AUSTRALIA

RenewalSA
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| T Rl

” EnSEmne  CIYISYONE® @ BClviconcrour @8 een uting coumct austata
#Sydney Ehlowom:, $EEL Demme

Fremantle

The CRC for Low Carbon Living also works with an extensive range of government and industry third parties at a project level

CRC for Low Carbon Living Ltd  Twitter: @ RC_LCL Australian Government | BUSiNESS
www.lowcarbonlivingcrc.com.au P: 4612 93855402 - T Department of Industry, Cooperative Research
info@lowcarbonlivingcre.com.au F: 461293855530 Centres
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How: An end-user focus

Government Manufacturing Development Professionals

( N S )

,/
UrbanGrowth
g NSW

VICTORIAN CONSULT AUSTRALIA
BUILDING
AUTHORITY

Bsness | ngomesing | Desipn

i
\
\

(oLl

*@‘;\ Government of
W South Australia

Australian Government

ey Ry MULTIPLEX HASSELL
CITY OF asbeC |
MELBOURNE Y ST SITANAGLE
RenewalSA

peodie Datrershps progress

YIS el | —
0 yladlele™y nstitute o
\ / k / \ - / (.J:L" “F I Architects /

Evidence base for Incubating next Enabling world Tools for
~$1billion/yr generation multi- class low carbon Australia’s
investment in purpose building property building design
government products development services industry
programs




PROGRAM 2 PROGRAM 1

PROGRAM 3

Centre for Energy and
Environmental Markets

Harnessing Lowering

the the embodied Mainstreaming

low carbon

Australian carbon in
buildings

sun buildings

Developing new low carbon embodied products and services, and finding
ways to communicate best practice design through rating tools, standards
and display homes.

Low Carbon Precincts

Designing

integrated
low carbon
precincts

Creating planning techniques and data for delivering low carbon developments
at a precinct level. Communicating best practice in sustainable city planning
through exemplar precinct developments and tools.

Engaged Communities A
—

Capturing a new commu ﬁy?ﬁ)e’t.ite fordow earbon living. Through research,
Symposidiini b pole dekAd b e vision of a prosperous,

liveable and sustainable society:

UNSW

THE UNIVERSITY OF NEW SOUTH WALES
SYDNEY « AUSTRALIA

>

and capacity
building

10
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Rest of Australia

Greater Sydney

Greater Sydney

Green Growth

GHG emissions CO_eq (million tonnes)

0 T T T T T T T
2010 2015 2020 2025 2030 2035 2040 2045

2050
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we==  Trapeit vehicles
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Results from Visions and Pathways 20

~

sions, Scenarios and Pathways for

ow-carbon Resilient Futures in Australian Cities

: AW =7
- Scenarios and Pathways
to Low Carbon Living
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Agricultural products Top-Down Centralised
('Do it for me’)
Industrial goods
Other energy
Big Corporations Big Government
Processed food products
Clean-Tech Planned
Construcution Regulatad
iving
Electricity
Waste For Profit For Social Benefit
{Meriotocracy) (Egalitarianism)
Transport
Figure 3: Baseline emissions for Sydney
. 2013 across different regions and sectorg Network Community
Services {t €O, eq per capita). Entrspreneurial Balanced
Living Living
Commons Transition Networks Citizens and
freelance Community
workers and organisations
14 prosumers
12 Bottom-Up
\\ ('Do it yourself/ourselves’)
10
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_/_—g Community MNetwork Planned Clean-Tech
2 Balanced Entreprensurial Regulated Corporate
\\: Living Living Living Living

0 : : - : — T

2010 2015 2020 2025 2030 2035 2040

Figure 5: Scenarios ranked by type of emissions reduction
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Others more specific: Enhancing m

National House Energy Rating Scheme T
HOUSE

ENERGY RATING SCHEME
®

Review NatHERS assumptions, logic and
settings against contemporary data and
develop models for

. Ventilation
o Thermal comfort
. Ceiling fans

AusZEH Design
v

Embedded o . )
Thermal  5pon Hot Water Lighting  HVAC  Appliances Occupancy Generation
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PV Performance Solar PV Status Market Analyses SunSPoT Solar Animation PV Postcode Data

A—
— Cen.tre for Energy and
Environmental Markets

Distributed PV

S8F AUSTRALIAN About Us Projects

Publications IEA/ PVPS IEA / SHC 201¢

Solar PV Maps and Tools

Understand the Australian solar PV market with live generation
data, historical maps and animations, and tools to explore
s,.l0P PV potential and per-postcode market penetration.

This project has been funded by the Australian Renewable Energy Agency

'} Australian Government
Yo

ARENA

Talks/Events Australian Renewable Energy Agency

MEN PV INSTITUTE

View data

APVI LARGE CORPORATE MEMBERSHIP

Live Solar PV

PV Performance by SunSPoT

Industry Government Research ) Climate Redion ) .

—— Live performance data from 9 Rooftop solar mapping tool using
rigin Energy L . . . ) .

i QC; nationwide PV installations, with Compare and chart PV generation 3D data, for assessing annual and

THia Solar total electricity demand and PV data from over 50 locations per-month PV potential in urban

across Australia, and download
data for offline analysis

contribution environments

Australian National University

APVI MEDIUM CORPORATE MEMBERSHIP

> 4 A
[ - 2011-04 ' ’ I I

Industry Government Research . .
View animation View data
Territory -

Solar PV Status PV Postcode Data

Market Analyses Solar Animation

APVI SMALL CORPORATE MEMBERSHIP

Industry Government
Enosi Australia
QGE

ngeteam /

Research

Estimated percentage of
dwellings with PV systems
1d total installed capacity, by

postcode and LGA

Charting per-month PV
installations registered under
the Commonwealth
Government’'s Renewable
Energy Target

Visualise per-postcode PV
installations across Australia
since January 2007, by
average system size and PV
penetration

Explore PV installations by

postcode and system size,

with per-month installation
figures since 2007
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Solar Animation

SunSPoT

Solar PV Status Market Analyses

PV Performance

Live Solar PV

MW AUSTRALIAN
MEN PV INSTITUTE

More information on how to use the map is located here

SunSPoT Solar Potential Map m
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SN AUSTRALIAN
Live Solar PV PV Performance Solar PV Status Market Analyses SunSPoT Solar Animation PV Postcode Data
SEE PV INSTITUTE ' /

SunSPoT Solar Potential Map m

SELECTED AREA

Approximate area 400.58m2
*W..‘
Mr‘ i

Insolation Orientation Tilt

4.52 3!8"
kWh/m /day

'f‘".f;f?‘& g;";

Flush mounted

Flush mounted system size

AC power output per month

9,600 kWh
7.200 kWh
4,800 kWh
2,400 kWh

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Annual AC output 79,295.75 kWh

ARl osiput periwiaf 1,268.73 KWh/KW
installed capacity

Estimated annual value 2 Annual CO, offset

$19,823.94 63,040.12 kg

at 25 ¢ perkWh at 0.84 kg per kWh

APEC 2nd LCMT Symposmm What role for Universities 15
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Publications Q Search

What's the
score?

New report reveals
Sydney’'s urban wins and
fails

P — ]

Research Programs
+ Read more

Research Programs

Beyond Behaviour Change Climate Change and Critical Urban Governance Healthy Liveable Cities

The Beyond Behaviour Change research Resilience The Critical Urban Governance program C\YOUp
program draws on theories of social brings together urban researchers and
practice to inform research aimed at educators at RMIT to focus critical
reorienting policy and programs intending attention on how cities are governed, and
to achieve social and environmental +Find out more for whom.

change.

Research Programs Research Programs Research Programs

Engaging with society’s climate change
challenges

Learning more about the relationship
between health and the places people
live, work, learn and play can better
prepare us for the challenges of tomorrow.

+ Find out more + Find out more

+ Find out more

Research Programs Research Programs Research Programs Research Programs

Housing and Urban Interdisciplinary Planning and Transport in Urban Cultures and
Economics Conservation Science City Regions Technologies

Developing a better understanding of how  The Interdisciplinary Conservation The Planning and Transport in City This program examines the interplay of
policy and economic activities can be Science Research Group is a team of Regions Program seeks to understand culture, technology and city spaces.
enacted to improve micro- and macro- researchers working to understand the processes of urban development and =Eindioukmore

economic prosperity. interaction between society and our patterns of mobility at the metro-regional

+ Find out more environment. scale.

+ %ind ou: more + Find out more




What makes a liveable city? svoney | I

The term ‘liveability’ is widely used in Australia and across the worid, yet it is rarely defined. We define a ‘iveable’ community as one that is: BRISBANE _ 13

‘safe, attractive, socially cohesive and inclusive, and environmentally sustainable; with affordable and diverse

housing linked by convenient public transport, walking and cycling infrastructure to employment, education, PERTH _ 12

public open space, local shops, health and community services, and leisure and cultural opportunities [1].

Liveable, walkable neighbourhoods can improve public health, and can increase environmental, economic and social sustainability [2, 3].

0 5 10 15 20

Creating healthy, liveable communities will therefore help cities achieve the United Nations Sustainable Development Goals (4] and
United Nations Habitat’s New Urban Agenda [5]. We have identified seven domains that help make neighbourhoods liveable:

Composite walkability indicator* for suburbs within Sydney ® RMIT SYDNEY _ 35%

* decile score for the suburbs of Sydney, street ¢ ivity, dwelling density and daily living scores

Dwelling density (dwellings per heclare)

UNIVERSITY
Legend
{73 Study regions
Ty ersaane [ 2%
Bl 1 (low)
i 2
I 3
: e | 27
5
6
: MELBOURNE 36%
- I
N . M . " .
I 10 (high) ) N ' . | ‘
Percentage of residences within 400 m of a public transport stop with a service at least every 30 mins
Heal
Liveable Communitie: 82 0/0
SYDNEY
43%

SIoElS

CITY OF _ 75%
SYDNEY 1285 m BRISBANE 52%

P, 78%
I, 152 m s

BRISBANE
82%
perT | <00 Mesounwe | — e
r L) T T I 1
0 20 40 60 80 100
MELBOURNE 1332 m
0 300 1004 150/ Top bar: Percentage of residences within 400 m of a public open space

Average distance in meters to the closest activity centre Bottom bar: Percentage of residences within 400 m of a public open space larger than 1.5 hectares
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J— CRC for
= MENU ‘ m Water Sensitive Cities T &‘ Q

Water Sensitive Cities start here

We research interdisciplinary responses to water
probléms, SythGSISQ dlyerse resean.:h outputsl into What are you looking for? Sasreh; ab
practical solutions, and influence policy, regulation, and
practice to promote adoption.
—_— CRC foi
= MENU ‘ m WQLter rSensitive Cities LS < Q

Latest news + events v

Resources to support a water sensitive cities transition

Use the pathways to water sensitive cities to access resources.

Posted: 11 September 2018 m oste| Thsr kL) "[ Yoo

Collaboration z WATER SENSITIVE CITIES
with WA Water COl'p S

leads to better outcom...
Enabling structures On-ground practices Socio-political capital

Vision and narrative » Water systems planning * Leadership *
Evaluation frameworks » Water systems design » Science influence »
SEE MORE NEWS ‘ ‘ SEE MORE EVENTS Policy and strategy » Urban and landscape design » Networks »
Legislation & regulation » Monitoring and evaluation » Capacity »
Incentives » Citizen engagement » Community Connection »
Revenue, funding & investment » Learning culture »

’/

APEC 2nd LCMT Symposium - What ro CURRENT SYSTEMS




> Urban water transition phases
Water Utilities

Drivers

of the Future >

Austrlalla's EAPETIGHICE Population Public Population growth Social amenity “Limits to Intergenerational

starting the transition growth health and development  and environmental growth” equity, resilience
protection to climate change

Water Cycle Water Sensitive
City City

Supply Seperate Drainage / Point source Diverse, Adaptive and
hydraulics sewerage flood protection and diffuse fit-for-purpose multi-functional
schemes (storm water) sources and infrastructures
pollution conservation and landscapes

management promoting and reinforcing
linked with water-sensitive

waterway behaviours

restoration

Management response

@0

CRC for
Water Sensitive Cities

= ThinkTank ~-~7 B
-,
22
P
Water Sensitive City ’ Urban Water Policy Reform
Water Cycle City , « Water for Victoria
Waterways City /
6. Embedding new practise 4
in setting prices and service levels » Building industry capacity
5. Policy & practice diffusion on durlng extreme events [’ to effect chango 5
assets to increase community value ’ E :;g:“":::“ quality and
4, Knowledge dissemination ,
: services
3. Shared understanding & issue agreement orks
sources ,’
2.Issue definition and collaboration y ) New business models
+ Green waste to energy :
1. Issue emergence » Partnering for innovative servicing solutions
Drained Ci
sgweredc:g EXISTING .
Water Supply City WATER --& “Activism”, Demonstration, Proof-of concept and advocacy for policy reform

UTILITIES i + Precinct-scale stormwater harvesting

APEC 2nd LCMT Symposium - What role for L W
Internal Initiatives External Initiatives

W authorising environment
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Facilitating collaboration — open data

[ e o | o
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.and open-

source tools
OpPeNMOd

modelling initiative

Openmod in a nutshell

The Open Energy Modelling (openmod) Initiative promotes open energy modelling in Europe.

Energy models are widely used for policy advice and research. They serve to help answer questions on
energy policy, decarbonization, and transitions towards renewable energy sources. Currently, most

energy models are black boxes — even to fellow researchers.

‘Open” refers to model source code that can be studied, changed and improved as well as freely

available energy system data.

is well under way. New figures from Europe this month show
that the continent is on track to reach its goal of a 20% renew-
able-energy share by 2020, and renewable capacity in China and the
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We believe that more openness in energy modelling increases transparency and credibility, reduces

wasteful double-work and improves overall guality. This allows the community to advance the research
frontier and gain the highest benefit from energy modelling for society.

We, energy modelers from various institutions, want to promote the idea and practice of open energy
modeling among fellow modelers, research institutions, funding bodies, and recipients of our work.
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S Assumptions

Energy scientists must
show their workings

Public trust demands greater openness from those whose research is used to
set policy, argues Stefan Pfenninger.

that remain hidden, like the costs of technologies, can largely
determine what comes out of such models. In the United Kingdom,
opaque and overly optimistic cost assumptions for onshore wind went
into models used for policymaking, and that may well have delayed
the country’s decarbonization.

This closed culture is alien to younger researchers, who grew up
with collaborative online tools and share code and data on platforms
such as GitHub. Yet academia’s love affair with metrics and the pres-
sure to publish set the wrong incentives: every hour spent on cleaning
up a data set for public release or writing open-source code is time not
spent working on a peer-reviewed paper.

Nevertheless, some academic-led projects are pushing towards more
openness. The Enipedia project is building a worldwide open database
on power plants, with data such as their locations
and emissions. The Open Power System Data
project gathers data such as electricity consump-
tion from government agencies and transmis-
sion-network operators, and pushes for clarity
on the licensing under which these data are made
available. The Open Energy Modelling Initiative
is emerging as a platform for coordinating and
strengtheming such efforts.

Regulation cam also help. The European Union
has mandated open access to electricity-market
data, resulting in the creation of the ENTSO-E
Transparency Platform to hold it, and there are
good arguments for the creation of national
energy-data agencies to coordinate the collec-
tion and archiving of a range of important data.

The vast majority of published research is still untouched by these
fledgling initiatives. Only one energy journal — Energy Economics
— currently requires data and models alongside submissions, Other
journals should follow suit.

The open sharing of code and data is also important because it
permits more meaningful collaboration between academics. Sharing a
DMNA sequence in an established format is, of course, easier than shar-
ing the unstructured assumptions behind a techno-economic scenario
study, for which no standard format exists yet. So the energy community
must decide on standards for sharing code, data and assumptions.

A change in journal policies would help to kick-start these
discussions, In policy-focused research, where one ‘truth’ does not exist,
one cannot assess whether a modelled scenario is ‘correct; so the impor-
tant yardstick is not truth, but trust. The arrival of the post-truth world
shows that trust in experts is lower than ever — and surely this is partly
the experts’ fault. m

Stefan Pfenninger is a postdoctoral researcher in the Department of
Environmental Systems Science, ETH Zurich, Switzerland,
e-mail: stefan.pfenninger@usys.ethz.ch
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Open Source Tools

CEEM's researchers believe in the value of open source modelling in the Energy and Environmental research space. In this regard, we have developed a series
of open source tools which are listed below. For a list of some of our under development tools you can refer CEEM's Github page.

Nem Data Tool:
Nem-data is a simple tool for creating custom data sets using publicly available information about the Australian National Electricity Market (NEM).

Links: Github

National Electricity Market Optimiser (NEMO) Tool:

NEMO, the National Electricity Market Optimiser, is a chronological dispatch model for testing and optimising different portfolios of conventional and renewable
electricity generation technologies. It has been developed since 2011 and 1s maintained by Ben Elliston through his PhD at CEEM. NEMO is available under a
free software license (GPL version 3) and requires no proprietary software to run, making it particularly accessible to the governments of developing countries,
academic researchers and students. The model is available for others to inspect and to validate results.

Links: Github, OzLabs

Tariff Design and Analysis (TDA) Tool.

We have developed a modelling tool to assist stakeholders wishing to contribute to network tariff design in the Australian National Electricity Market. It is an
open source modelling tool to assist stakeholders in assessing the implications of different possible network tariff designs, and hence facilitate broader
engagement in the relevant rule making and regulatory processes in the NEM. Our tool takes public energy consumption data from over 5000 househelds in
NSW, and allows users test a wide range of existing, proposed and possible tariffs structures to see their impacts on network revenue and household bills.
Demographic survey data of the households allows you to explore the impacts of these tariffs on particular household types — for example, families with young
children. The tool can also show how well different tariffs align these household bills with a households” contribution to network peak demand. The tool and
data are open source — you can check, validate and add your own data sets; test existing or even design your own tariffs, and validate and even modify the
underlying algorithms.

Links: Project page, Github, Researchgate

Local Solar Sharing Scheme Model:

Intended for modelling embedded networks, local solar and peer to peer electricity networks. This software was developed by Naomi Stringer, Luke Marshall
AP EC 2nd ald Rob =assezy et CEEM A warking Duld with 2 siinple vser interfacs for 08X can ke found here.

Links: Github
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Infrastructure
Decision-making
Principles

potential project.

Propanents shauld lnek o minimise the call on public funds shiough consideration of a mnge of funding
oplons, ard detamine a Wirn 1ng sp:-? aabven xpayals, us 2 s ard ot er bensficianas,

value for money.

The chiective, scope, scale and expected benefits of a funding program should be defined and
reported openly against clear assessment criteria and objectives. Funding progroms should be
roulinely assessed and reviewed to ensure investments are delivering against these objectives.

1. Governments should quantify infrastructure problems and 7. Project propos.. W28 __ . S ) e 2%, appropriate
@"’—"’I opportunities as part of long-term planning processes. @/ third party organisation.
Plans shauld include analysis of the perfarmance and service levels of existing netwarks For all natienally significant projects, proposals should be submitled to Infrastucture Austialia and align
under a range of future scenarios. Plans should also account for inferdependencies with the Assessment Framework, For smaller projects or programs of investment, proposals shauld be
with other infrastructure, changes in technology, market and regulatory developments independently assessed through siructured ond transparent review processes in each jurisdiction.
that are likely to impact infrastructure services over the coming decades.
8. Governments and proponents should undertake meaningful stakeholder
2. Proponents should identify potential infrastructure needs in response [E engagement at each stage, from problem identification and option
Q to quantified infrastructure problems. development to project delivery.
These infrastucture needs should be fromed as broad potentiol responses thot ore likehy fo be required under This engagement should seek early input and feedback from a range of stakeholders, including local
several future scenarios. Governments should publicly release information on stategic plonning procasses communifies, businesses and industry groups, infrastruciure users, private infrastruciure owners and operators,
to E'xp|c|in c|t=.or}y to the community what the prob|em is, the cost of the prc:-b|em, and proposed solutions. and, where public funding is required, taxpayers,
3. Proponents should invest in development studies to scope potential responses. 9. Governments and proponents should publicly release all information
@ These development studies should seek to identify risks 1o the viability and delivery of these potential I! _l_l supporting their infrastructure decisions.
responses, As part of these development siudies, proponents should consider o range of aptions, This should include all analysis underpinning longterm plans, opticn development and assessment,
including these that make better use of existing infrastructure, or pursue reform of regulatany and pricing thiough to full business cases once they have been independently assessed. Governments' and proponents'
sefiings. Invesiment in development studies should be proportional fo the scale of the problem. prolection of information should be genuine and justifioble. In poriicular, commerciakincanfidence
protections should anly be used where a material commercial risk exists. Where risks are fimeimited,
govemments and propenents should release information in full onece risks are no |Qnger relevant,
4. Where an infrastructure need is identified, governments should take steps
E to ensure potential responses can be delivered efficiently and affordably. 10. Governments should commit to, develop and release post-completion reviews.
Govemmens should lock 1o profect siles and corridors for lkely fulure infrastruciure invesiments, Delivery dates for staged reviews should be confimed ai the outset of a projedt, and released of set
and ensure infrastructure needs are appropriately integrated info longrerm land use plans. intervals following project delvery, including several years afier commissicning. Reviews should focus on:
m measuring whether the economic case for a project established in its
5. Governments should underiake detailed analysis of a potential project through business case is realised over time through performance measures
@ a full business case and should not announce a preferred option or cost m whether the project was delivered on fime and on budget
profile before undertaking detailed analysis involving multiple opfions. m whether unforeseen risks emerged and how they were managed
Business coses should include rigorous examination of the potential project’s benefits m extracting lessons ta feed into future infrastructure development and delivery processes.
relative to its costs, show the praject o be resilient to change under o range of
future scanarios, and show the split between public and privale benefits.
11. Where projects are funded as part of a broader program, the corresponding
o . . decision-making processes should be robust, transparent and prioritise
g 6. Proponents should assess the viability of alternative funding sources for each




Summary

Australian cities

— A key and growing role in a highly urbanised economy

— Growing challenges including carbon transition — mixed efforts to date
Australian Universities

— A welcome new focus on ‘real world’ impact

Collaboration between Universities, Government and Industry

— A growing range of examples in the low carbon, broader sustainability
spheres

— Stakeholder partnerships - are all ready, willing and able to contribute

— Funding partnerships — end-user contributions from Government and
Industry, in-kind from Universities all have a key role

Facilitating collaboration

— Open data

— Open source models

— Open processes for decision making
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1. ADB’s Climate Change Program




ADB Climate Strateqgy

ADB Climate Change Operational Framework 2017-2030:

1.

Support to ambitious climate objectives (NDCs)
and climate plans by developing members

Accelerating low GHG emissions development
Promoting climate change adaptation

Integrating climate change adaptation and
disaster risk management

Linking climate actions to the wider sustainable

development agenda.




ADB Climate Strateqgy

ADB climate change actions:

1.

Supporting institutional development and
appropriate policy frameworks

Access to finance
Promoting use of climate technology

Developing knowledge solutions and
capacity development

Strengthening partnerships and networks.




ADB Climate Finance

] In 2015 ADB made a commitment to double its climate

financing from its own resources to S 6 billion by 2020.

] 2016: ADB climate investments: $3.7 billion ($2.6 b in

mitigation and $1.1 b in adaptation)

1 2017: ADB climate investments: $5.15 billion ($4.2 b in

mitigation and $0.95 b in adaptation)
] From 2019 — 2030, ADB cumulative climate finance of own

source reaches $80 billion




ADB Climate finance in 2016

By Sector By region

Energy
$2,163m

58%
Transport

$765m
20%
‘culture
‘ $368m

EARD
$833m
22%

Others Urban, Water 10% SARD PARD
$173m $252m $1,463m sf;’“
5% 7% 39%
Regional Department climate finance (2012-2016)
6.000 1 5,631
Total climate finance: $3.7 B 5.000
4.000
Mitigation Adaptation = 3.000
$2.6B $1.1 B 7 2000 ¢
1,000 4 J

CWRD EARD PARD SARD SERD  PSOD

External resources $701 million for climate support.



Total Annual GHG Emission Reductions by ADB Supported Loan projects (tCO2e/yr)

Region/Year 2013 2014 2015 2016 2017
PRC 897,916 3,765,728 1,975,694 1,054,350 2,052,960
CWRD 600,000 - 60,000 - 7,989
EARD 897,916 3,765,728 343,991 - 1,444,222
PARD - = 2 E i
PSOD 830,150 1,787,276 1,571,215 674,133
SARD 91,000 - - 383,000 508,790
SERD - 258,550 173,789 - 1,497,794

ADB 1,588,916 4,854,428 2,365,056 1,954,215 4,132,928




GHG Emissions Reduction by ADB Loan projects (2010-2017)
(tCO2e/yr)




ADB Approaches to Climate Finance Mobilization

Deploying

concessional
resources

Internally-managed funds

Clean Energy Financing
Partnership Facility
(CEFPF)

Climate Change Fund
(CCF)

Others with bilaterals

Externally-managed funds

Climate Investment
Funds (CIFs)

Global Environment
Facility (GEF)

Green Climate Fund
(GCF)

Maximizing

market mechanisms

Carbon finance

v Asia Pacific Carbon
Fund (closed in 2014)

v" Future Carbon Fund

Carbon Market Technical

Support Facility

v' CDM support

v" domestic emissions
trading

Supporting other market

mechanisms

v'Japan Fund for the Joint
Crediting Mechanism

v Renewable energy
credits; feed in tariffs

Green and climate bonds

Catalyzing

private capital

Direct project finance
(lending, guarantees,
syndications), and
equity investment

Public private
partnerships: (PPPs)
working with client
DMCs across stages of
PPPs




ADB Climate Funds

ADB has established more than 20 funds related to climate

change. In 2017, three new climate related Funds were
established:

1. Asia-Pacific Climate Finance Fund (ACIiFF), aiming to support
the development of climate-relevant financial risk
management products.

2. High-Level Technology Fund (HLTF), providing support to
promote the integration of high-level technology and
innovative solutions throughout the project cycle.

3. Canadian Climate Fund for the Private Sector in Asia ll,
providing cofinancing for ADB private sector projects focused

on climate change mitigation and adaption.




ADB Green/Climate bonds

1. $500 M green bonds issued in March 2015 for mitigation
and adaptation

2. $225 M climate bonds issued in Feb 2016 to support a
geothermal power project in The Philippines

3. $1.3 B Climate Bonds issued in August 2016 for mitigation
and adaptation

4. S46 M green bonds issued in May 2017 to help fund more
than 700 megawatts of solar and wind energy capacity in
India.

5. $1.25 B green bonds issued in August 2017 to help finance
climate change mitigation and adaptation projects

6. InlJuly 2018, €600 million climate bonds issued to finance
ADB climate change mitigation and adaptation projects .

ADB



Mitigation Initiatives

***Clean Energy

= > S2b investments

= Hub for SE4AIl Initiative/ E4AIl Partnership
** Sustainable Transport

" urban transport

" railway

" Climate proofing of road infrastructure
** Land Use and Forest Management

" Piloting REDD in Indonesia and Lao PDR




Adaptation Initiatives

= Mainstreaming climate resilience in core

development planning

* Pilot Program on Climate Resilience for

CENTRAL MEKONG
DELTA REGION

Bangladesh, Cambodia, Nepal, Papua New CONNECTIVITY PROJECT:

Guinea, Samoa, Tajikistan and the Pacific

= Climate proofing vulnerable projects: roads

and bridges, ports, water supply and drainage

= Knowledge support: regional climate

projections consortium data facility , and

tools



ADB Climate Knowledge Products

] Catalyzing Green Finance: A Concept for Leveraging Blended
Finance for Green Development: an innovative financing
solution for enhancing both financially bankable and
environmentally sustainable infrastructure projects.

) Emissions Trading Schemes and Their Linking: Challenges
and Opportunities in Asia and the Pacific

1 Roadmap for Carbon Capture and Storage Demonstration

and Deployment in the People’s Republic of China




ADB's Pilot Asia-Pacific

Climate Technology Finance Center (CTFC)

ADB-UNEP Collaboration
Pilot A-P Climate Technology Network and Finance Center

A N

Technology Finance
Center(CTFC) (ADB)

5

4 6

Catalyzing Pilot
Technology Project & Marketplace
WETZE Venture for Low-
streaming Capital Carbon
Investments Technologies
Network Facilitation and Enhancing Enabling Investment
Development Environment Facilitation

_ Capacity Building ‘




2. Cases of ADB Low Carbon
Development Projects




New Approach: Low carbon and resilient city

ADB is supporting developing member countries to
develop low carbon and resilient city to address climate
change and pollution while maintaining economy
development.

* TA: Promoting Low-Carbon Development in Central
Asia Regional Economic Cooperation Program Cities

* Loan: Xiangtan Low Carbon City Development




TA: Promoting Low-Carbon City Development

The project will strengthen the city
government capacity to plan and implement
climate actions in city investment plans to
further enhance sustainable, inclusive, and

low carbon development.




TA: Promoting Low-Carbon City Development

Project budget: $2.8 million, covering four components:

1. GHG data management systems

2. Investment roadmaps for low-carbon growth

3. Collection of successful cases driving low-carbon
development

4. Capacity building for city governments




Xiangtan Low-Carbon City Transformation

The project will address complex
development issues and support to cities
for its integrated, inclusive, low carbon

and green development.




Xiangtan Low-Carbon City Transformation

The project cost is estimated about $400 million,
covering four components.

1. Intelligent, integrated, low-carbon urban transport
system

2. Green city infrastructure for increasing carbon sink
and enhancing climate adaptation

3. Enabling ICT-based systems for informed decision-
making

4. Green Procurement Policy and action plans



ADB first climate bonds project

ADB first climate bonds project:
Tiwi and MakBan Geothermal
Power, operated by AP
Renewables, Inc. (APRI), The
Philippine




Maldives Solar/Diesel Project

Maldives Outer Islands for Sustainable Energy Development
Project:

Transform the existing energy grids of outer islands into a
hybrid renewable energy system, by installing energy
management and control systems; energy storage; and
improvements in distribution networks to reduce the need
for diesel to generate electricity.

Mini-grid System -
: ' | Application
o ‘:; >"’:. -\-A\l ..—ﬂ'{-':'“,“T". .:f D v
% IR A e , »




Solomon Islands

Solar Power Development Project

The Project will develop
a solar PV Power with
capacity of 1.8MW to
provide reliable,
cleaner electricity
supply from renewable
sources




India Green Corridor Project

India’s “Green Energy
Corridor” facilitates the
transfer of RE from RE rich
states to other states

Absorption and smoothing
out of the RE intermittency

Static compensators
(STATCOMs) to enhance grid
stability

S500 million sovereign +
$300 million non-sovereign
loans




BTH Air Quality Improvement and CO2

reduction

Promote high technology in major polluting sources in BTH

— Targets large industrial, urban and rural emitters to
demonstrate advanced technologies — e.g. coke-oven flue gas
to LNG, renewable energy-based heating, distributed
renewable + smart micro grid etc.

— Partners with city governments, technology institutes,
financial institutions to de-risks high technology investments

and leverage co-financing

— Large co-benefits of CO, mitigation

v : ﬁ" .
R o n‘\;}l"my LU s Sl D nm:)nf“m mt&'“




3. Procedures of seeking ADB support




Ways of ADB support

ADB support its developing members through following:

1. Financing (loan) — sovereign and non-sovereign loan

2. Technical assistance (TA) — sovereign TA, regional TA,
knowledge and policy TA, and transaction TA

3. Knowledge partnership/support

4. Others: human resources, ---




Procedures of seeking ADB support

* For sovereign loan and TA: consultation with
counterpart of governments - governments proposed
projects to be supported

* For non-sovereign loan and TA: ADB to work with
clients/partners directly while keeping governments
informed

* Knowledge partnership: work with knowledge
institutes while keeping government informed




Promotion of Climate Technology Transfer and
Investment

Asia-Pacific Forum on Low Carbon
Technology

24-26 October 2018

Changsha, Hunan, China




Thank you!

Xuedu Lu
xlu@adb.org
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In 1990, ICLEI was founded as the “International Council for I C L E I

Local Environmental Initiatives.” In 2003, the organization
became “ICLEI - Local Governments for Sustainability.”

Local
Governments

__ for Sustainability

ICLE| is the leading global network of 1,500+ cities, towns
and regions committed to building a sustainable future.

Through our collective efforts, we impact




ICLEI Offices around the world ICLEI

Local
Governments
for Sustainability

World Secretariat _
Bonn, Germany European Secretariat

Freiburg,
' Canada Office : -
USA Office East Asia Secretariat %
Oakland CA, USA Forpih. Lannc Seoul, South Korea | 1apan Office
Brussels Office Tokyo, Japan
Brussels, Belgium - South Asia Secretariat
- § Delhi, India ’J
South India Office Korea Office
Hyderebad, India ‘ Suwon, South Korea

- Kaohsiung Capacity Center
Mexico, Central America - . Kaohsiung, OﬁmseTaipei’
& Caribbean Secretariat Southeast Asia Secretariat§,

"W
— T

Indonesia Office

South America Secretariat , .
Sao Paulo, Brazil oy \
Africa Secretariat - ¥
’ Eape Towe, South Acs Oceania Secretariat P4
Melbourne, Australia



I.CLEI
Local
Governments

(( ICLEI’s Five Urban Pathways
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Nature-based
Development

LR 0
1

Low Emission
Development

Circular Resilient
Development Development



http://iclei.org/en/our_approach.html
http://iclei.org/en/our_approach.html

LOW EMISSION

DEVELOPMENT

The low emission development pathways curbs
climate change, creates new economic opportunities and
improves the health of human and natural systems.



ICLEI Tools and Platforms to Support the Low

Emission Development Pathway

GREENHOUSE

GreenClimateCities GAS PROTOCOL

LOW EMISSION. LOW RISK. LIVEABLE!

Climate Registry

carbonn
V



ICLEI Tools and Platforms to Support the Low

Emission Development Pathway

GreenClimateCities e

LOW EMISSION. LOW RISK. LIVEABLE!

comprehensive process methodology and framework to
guide and support local governments in defining, adopting
and embedding a Low Emission Development (LED)
pathway - helping to bring together people, policy, finance
and technology to shape the transition.

Key question the GCC responds to: How do you
define and adopt low emission development in
local planning and processes? Detal and

finance projects




ICLEI Tools and Platforms to Support the Low

Emission Development Pathway

GREENHOUSE
GAS PROTOCOL

Global Protocol for
Community-Scale Greenhouse
Gas Emission Inventories

EXECUTIVE SUMMARY

An Accounting and Reporting Standard for Cities

Key question the GPC responds to: How do you conduct
a city-level GHG emissions inventory?

Scope 1

agriculture,
forestry & other

land use ﬁ

ull

& stationary fuel -
combustion

in-boundary
waste &
wastewater

out-of-boundary
waste &
‘wastewater

Scope 2

grid-supplied

industrial — °¢ }---" energy
processes & -‘. L= .
product use
in-boundary
transportation

other indirect
emissions

Sl Y

transmission &
distribution

s
_——
out-of-boundary
transportation

Jointly developed by:

WORLD

g/’l& RESOURCES
J INSTITUTE

C40
CITIES

CLIMATE LEADERSHIP GROUP

ICLEI

Local
Governments
for Sustainability



ICLEI Tools and Platforms to Support the Low

Emission Development Pathway

v Voluntary and public reporting platform for local and subnational

governments
v" Uses reporting tools consistent with global standards and protocols
c a r O n 'I ] and encourages measurable, reportable and verifiable (MRV) local

climate action.
4 Operated by the Bonn Center for Climate Action and Reporting, the
carbonn Center, hosted by the ICLEI World Secretariat

Climate Registry

Key question the cCR responds to: How do you report climate actions
in a robust and transparent manner?



Some ongoing ICLEI projects with strong

elements of low emission development

AMBITIOUS
CITY PROMISES

Engaging citizens. Driving climate action. U R B AN I_E DS

URBAN LOW EMISSION DEVELOPMENT STRATEGIES




AMBITIOUS
CITY PROMISES

Engaging citizens. Driving climate action.

An international project which aims to support selected large cities in Indonesia, the Philippines,

and Vietnam to establish strong GHG reduction commitments, local climate action plans directed
by concrete targets, enhanced multi-stakeholder engagement, and integrated strategies.

Supported by:

Federal Ministry
for the Environment, Nature Conservation
and Nuclear Safety

based on a decision of the German Bundestag
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AMBITIOUS CITY PROMISES

Engaging citizens. Driving climate action.
e The Promise of Seoul was launched at ICLEI World Congress 2015 by Seoul
Metropolitan Government.

Drawing inspiration from the * Ambitious and comprehensive strategy and climate action plan to reduce
Promise of Seoul

20 million tons of greenhouse gas emissions by 2030.

* 10 million Seoul citizens played a vital and active role in shaping the action

‘Jolan and making their own.pledges to reduce GHG emissions. 9




Supported by: Qp‘oLIh“‘

w
$ Federal Ministry ¥ .
3 for the Environment, Nature Conservation

-l ‘
and Nuclear Safety 2

o Local
“ I T\( P % Governments
’ Yt ’ for Sustainability

M B I I O U s C I Ro M I S E S based on a decision of the German Bundestag

Engaging citizens. Driving climate action.

&
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In a rapidly urbanizing world, local governments and their communities
play a pivotal role in tackling climate change.

Spreading the
vision of Seoul

® Seoul

* Need for...

Ambitious climate actions
Mainstreaming Low Emission Development
Capacitating local governments
. * Engaging relevant stakeholders

Pasig %* Marikina
Parafiaque

i Energy
Ecomileage

Seoul Solar g Independent

Civic Fund Community

- PROMISE Youth Energy
Mini solar

OF SEOUL Guardian Angels
power

Jakarta
Tangerang =*s pagasi

Senior Energy
Weekly No
Driving Day, Consultant

Eco-driving




AMBITIOUS CITY PROMISES

Engaging citizens. Driving climate action.

Launch of Ambltlous City Promises (ACP)
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@Seoul Mayors Forum on Climate Change 2017 (20 October 2017)
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AMBITIOUS CITY PROMISES

Engaging citizens. Driving climate action.
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&Up, cimies & REGIONS :
X 11:' TaLanoaDiaocues  @nd Exchange with experts from Seoul




Supported by:
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$ Federal Ministry * l. %
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Local

‘ ‘ %‘ -? L Governments
I v l B I O I v P E ’ Yt ’ for Sustainability
I I U s C I R 0 M I S S based on a decision of the German Bundestag

Engaging citizens. Driving climate action.

Support to GHG Emissions Inventory

- =

T
ﬁ'ﬂ

Industrial Processes & Agriculture, Forestry, and
Wastewater Product Use (IPPU) Other Land Use (AFOLU)

Stationary Energy Transportation Solid Waste and
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AMBITIOUS CITY PROMISES

Engaging citizens. Driving climate action.

Public Consultations and Workshops
with Relevant Stakeholders

e Stimulate discussion of the “City Promise”
e Solicit inputs from different stakeholder groups on

how and what they can contribute to low carbon
urban development

—
-
—
-
—
—
—

ICLEI

Local
Governments
for Sustainability
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AMBITIOUS CITY PROMISES

Engaging citizens. Driving climate action.

Social Media Campaign/s and
Online Surveys

* Determine citizens’ contributions and
commitments to the “City Promise” (measure
awareness of citizens and willingness to cut GHG
emissions)

 Widen the project reach and induce further
engagement from citizens
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AMBITIOUS CITY PROMISES

Engaging citizens. Driving climate action.

Upcoming Activities

o Formulation of concrete climate action plans — called City Promises — that set ambitious
targets and integrate community pledges

Consultation /
implementation

@) Initial implementation of City Promises through pilot projects

Platforms to collect pledges from key stakeholders including businesses and households

)
C
)
=
]
o0
©
oo
c
)}

7 Learning and cooperation opportunities with the Seoul Metropolitan Government
and other peer cities

Qutreach

® International reporting of aggregated city plans, actions and achievements via the carbonn
Climate Registry (cCR)
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URBAN LOW EMISSION DEVELOPMENT STRATEGIES

An Urban Low Emission Development Strategy (Urban LEDS),
defines a pathway to transition a city to a low-emission, green and
inclusive urban economy, through its integration into city
development plans and processes.
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URBAN LOW EMISSION DEVELOPMENT STRATEGIES

Project Duration: 2017 - 2021

Target Countries:

 From Phase I: Brazil, India, Indonesia, South
Africa

* New countries in Phase II: Bangladesh,
Colombia, Lao PDR, Rwanda

* Supported by 8 European cities

Objective: contribute to the reduction of greenhouse gas emissions through the
promotion of Urban Low Emission Development Strategies (Urban LEDS) in cities/towns
in emerging economies and least developed countries.
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URBAN LOW EMISSION DEVELOPMENT STRATEGIES Governments

for Sustainability

Urban-LEDS I: Success story in Bogor City

Community GHG inventory

Subject:

Pramca‘l Step on Saving Energy and Water
GHG emissions from the community: In Bogor Cty Area
4'970'635 tCO2 (2013) *Scope 1 emissions Designated to,

All Working unit heads / state / local enterprises / district / the Village

in

Bogor

Mayor Referral Letter
1%
In order to support the of National energy and water saving program achieving
9% -\ its target of 20% energy savings, 10% reduction of subsidized fuel and 10%
water savings, based on Presidential Instruction #13/2011. It is necessary to
Bogor City to take immediate measures and innovation onobservation of energy
and water use within the all level of Bogor City agency / state / local enterprises
51% - as follows:
1. Using energy saving lamps (LEDs) and reduce lighting accessories and
extinguish when not in use;
2. The use of air conditioning is operated only during business hours with a
temperature of 23-25 * Cin an enclosed space;

Bogor
GHG emissions
2015

Mayor's Referral Letter
on Energy Efficiency in
Municipal Buildings

City SEA for Mid-Term Include LEDS into the
Development Plan 2015- 2014 City Budget
2019 Revision

\— 39%

[ stationary energy [} IPPU
Transport B AFoLu
B waste B other

o
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%18 URBAN-LEDS

URBAN LOW EMISSION DEVELOPMENT STRATEGIES for Sustainability

UN@HABITAT .

FOR A BETTER URBAN FUTURE

Phase | in numbers

Low Emission
Development °
Strategies

finalized N::t?m(:éed TAP

?L'Liffc't‘.-’;‘,f Projects by 11 cities

334 mitigation actions
113 adaptation actions

cities participating in
EHCC since 2013

(commumty Reported

reported in : 44 7 climate
actions

: Signatories of

the Covenant
of Mayors

community 5 8 p Cities

. GHG Y Climate AP committed to
'"Ve"t,Q"?_s > commitments Ay the Compact
reported AR of Mayors
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URBAN LOW EMISSION DEVELOPMENT STRATEGIES

Urban LEDS II: Main activities

(b 2R
8 new cities in Bangladesh, &F o %%
Colombia, Lao PDR, and Rwanda & 41,7
.. . 9
join the project = %

m

Guided through the 5% £y

GreenClimateCities methodology %5
to develop Urban LEDS and AcT
. %, R
action plans "W, o
/?/?O/' 5\5
Detail and

finance projects
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URBAN LOW EMISSION DEVELOPMENT STRATEGIES

CITY ASPIRATIONS

Phase | Countries

e Consolidation of achievements

* Implementation of plans developed
in Phase |

* Pilot projects and finance models for
implementation

* Mentoring and sharing with new
countries
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URBAN LOW EMISSION DEVELOPMENT STRATEGIES f s stai blty

COP21- CMP11

PARIS 2015

UN CLIMATE CHANGE CONFERENCE

Across all countries, Urban-LEDS Il focuses on
multi-level governance of climate action in support
of national and local strategies and policies under
framework of the Paris Agreement, through

enhanced climate change reporting in Nationally @ . ." 3j¢m 5 I
Determined Contributions. GoALSIUAA M ¢
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Disseminating Low Carbon Concepts in the APEC Region LCLE]

Local
Governments
for Sustainability

Production of case studies Conduct of regional fora for Use of Website
(made available online) networking and exchange and Social Media
e _0_6o
RES|I|ent Cities www.icleiseas.org
Asia-Pacific 2017

n www.facebook.com/ICLEISEA

, www.twitter.com/icleiseas

PARTNERSHIP
www.asialeds.org

% ASIA LEDS



http://www.asialeds.org/
http://www.icleiseas.org/
http://www.facebook.com/ICLEISEA
http://www.twitter.com/icleiseas

Governmen ts
for Sustainability

Thank you!

ranell.dedicatoria@iclei.org

Ranell Martin M. Dedicatoria
Regional Program Manager
ICLEI Southeast Asia Secretariat (ICLEI SEAS)

www.icleiseas.org



Asia-Pacific

Economic Cooperation
The 2"d APEC Low-Carbon Model Town Symposium

Role of various stakeholders
In developing a sustainable LCMT

Nguyen Quang Huy

Secretary of Climate Change and Green Growth Office, MOIT of Vietnham

Da Nang, September 2018



2.3. National focal pc

2.4. Consultants, Research & Training FCJS;%S.«QL S —
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2.5. Enterprises fo invest / provide services to

implement solutions of LCMT

Ill. Resources from related Parties



Asia-Pacific
Economic Cooperation

1. Demand _
4. Environment & Resources

- Town Structure

- Buildings - Greenery

- Transportation - Water Management
2. Supply - Waste Management

- Area Energy System _

- Untapped Energy - Pollution

- Renewable Energy 5. Governance

- Multi-Energy System
3. Demand & Supply
- Energy Management

- Policy Framework.

- Education & Management



Asia-Pacific
Economic Cooperation

.

Research, -3 -
consultants, Ceniral
training / Gowv.

units



- Design the TA of LCMT for specific
town/city. The project has been participated
of 4 other parties.

- Support resources to strengthen the capacity
of all the parties. Specially for the y
stakeholders to be able to replicate itself. y

- Set up a Network to update information,
share experiences through forums,
conferences, workshops and document
development.



Economic Cooperation

- Formulate a research group to applying solutions of
LCMT with participation of relevant agencies.

- Arrange stage budgets to implement some solutions
that are responsibility of the Town’s Gov.

- Call for enterprises to invest and implement solutions.

- Have policies to support and encourage the el s |
- I t t' f I t' -fl..lll}al‘”-"‘"‘""“:ﬁ“m : o
Implementation of solutions. ih government

- Be willing to share experiences with other town and"
International organizations.

conatlnmon H
-mrvm mmmmm
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Asia-Pacific
Economic Cooperation

- Introduce, designate and support for research and
training units to participate and implement the LCMT
project. This will strengthen capacity and ready join to
network of experts and consultancy of APEC on
LCMT for each country and can expand by themselves.
- Develop and implement a plan to advertise and o,
replicate the model mto other cities / towns W|th|n |
National budget). S MR it
- Developing documents and guidelines for applymg b :
LCMT In their language.



ASia‘Facifin
Economic Cooperation

- Benefit of knowledge, capacity, training ...
everything related to LCMT.

- Willingness to participate in guiding,
sharing information, knowledge and
experience of applying LCMT to other cities.
- Be Invited to participate In the assessment
and improvement for LCMT periodically.

- Be recommended to supports or be invited
to participation in the following research
activities on LCMT or replication of LCMT
model for other cities In the country.



Asia-Pacific
Economic Cooperation

- Participate In the process of proposing
technical solutions in developing of LCMT.

- Commitment to support city/town to
Implement solutions with incentive cost and
quality assurance.

- Willingness to share good experiences.

- Participate in communication activities,
training programs, side Visits... organized by
local / central government or APERC.



Asia-Pacific
Economic Cooperation

o) >

1. APEC/APERC g*‘stravfegyf 3. Enterprises
- Technical assistant. — - Reduce the cost of investment

of solutions.
2. Government of country and - Commitment to continue with
city/town. follow activities on LCMT.
- The Institution, and the staffs
of Government. 4. Consultants, Research &
- Some budget from state. Training Facilities

Policies to support and
encourage.

- Commitment to participate to
LCMT in future.




Thank you for listening! /
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2nd APEC Low-Carbon Model Town Symposium
Da Nang, 20 September, 2018

APEC LOW-CARBON TOWN IN JOR .
(LCT-I) SYSTEM = o

Munehisa Yamashiro, Vice President, APERC R EARIEE

///l'/ APERC ) Eoiaibacifc peration

Asia Pacific Energy Res




“Key Activities of LCM Project (Phase 1”)

1. Development and refinement of the “Concept of
the Low-Carbon Town in the APEC Region
(Concept)”

» The Concept shows a basic idea/principle of a low-
carbon town and provide guidance.

> The APEC Low-Carbon Town Indicator (LCT-I) System has
been developed based on the Concept.

2. Feasibility Study for a Case Town

3. Policy Review for a Case Town

dp APERC 2



" Preliminary Research for

" z

th e LCPE

N e
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Concept Feasibility Policy
Study Review
I Cities Surveyed in Phase 1- 6 I I Ccase Towns in Phase 1- 6 l
, II Yujiapu, Tianjin CI:Ihina I
H . A=y 4 ’
Phase 1 | Da Nang, _Vlet.Nam, Surabaya, In_do.ne5|a, Cebu, hi | I Greenfield development of central I
I The Philippines; Putrajaya, Malaysia; and Tianjin, China I I business districts (CBD) of a large city I
Ph 2 | samui Island, Thailand; Penghu Island, Chinese Taipei; | I Samui Island, Thailand I
ase | and Da Nang, Viet Nam I | Development on an island resort |
| . I pa Nang, Viet Nam l
Phase 3 | Portland, The US and San Borja, Peru : | Redevelopment of an existing city I
Vancouver, Calgary, and Toronto in Canada; | San Borja, Peru I
Phase 4 | and Philadelphia, The US I I Residential area in a city I
Ph 5 I Adelaide and Melbourne in Australia; Auckland and I | Bitung, Indonesia
ase I Palmerston North in New Zealand; and Santiago, Chile ||* Industrial area in a city I
w ‘ L}
| . . . I I Mandaue, The Philippines I
Phase 6 | Yongu:l anccll Jkahlfon In Kzrf:(a, I;rasn_oyjarsk, I | Low-carbon development plans in |
NUESIEY Elel Vel e Elel LWEE e U dEIZENR | cooperation with neighbouring cities ]

Development of LCT-I System

dp APERC :
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Island
resort area

o Phase 7
Krasnoyarsk Phase 1
Inland region with Chlna
— / high demand for Central
et ae heating and cooling Business

— o . _ San Borja
™ e L Peru

Samui Bitung

Thailand o Indonesia

Industrial area

S~ 7

District(CBD)

Phase 3

Da Nang Phase 6

Viet Nam Mandaue N
Redeveloping

mixed-use Philippine
urban district

Cooperation with
neighboring cities Phase 4




“Sixth Edition of the Concept

The Concept aims to promote the development of LCT in the APEC
region by providing a basic principle that can assist the central and local
government officials in planning effective low-carbon policies and in
formulating an appropriate combination of low-carbon measures while

taking socio-economic conditions and city-specific characteristics into
consideration.

The Sixth Edition of the Concept* consists of:
1. Executive Summary (3 pages)
2. Volume I: Main Chapter (72 pages)

3. Volume II: Low-Carbon Measures (81 pages)
« The 1st-6th Editions of the Concept are available at:

http://aperc.ieej.or.jp/publications/reports/Icmt.html
« The Sixth Edition is the final.

4p APERC y


http://aperc.ieej.or.jp/publications/reports/lcmt.html

Volume I: Main Chapter

« Chapters in Volume I

1 | Background and Achievement to Date
2 | APEC Low-Carbon Town and its Concept
3 | Basic Approach to Develop the Low-Carbon Town
4 | Characterisation of Towns and Low-Carbon Measures
5 | Measures Applicable to the Development of Low-Carbon Town
6 | Evaluating the Effect of Low-Carbon Measures
dp APER
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“"Volume II: Low

o

 Volume II includes:
> Low-Carbon Measures and Their Applicability
> Low-Carbon Measures with Case Examples

(1) Cogeneration System/Combined
Heat and Power/Trigeneration

(2) Using Sea/River Water

(3) District Heating and Cooling (DHC)

(4) Sunlight Reflection, Shading and
Thermal Insulation

(5) Facade Engineering

(6) Natural Ventilation
(7) Daylight Use plus Lighting System

(8) Hybrid of Natural Ventilation plus Air
Conditioning

(9) High-efficient Heat or Cooling
Source plus Thermal Storage

(10) Waste Heat from Sewage Treatment
Plant

(11) Hydroelectric Power Generation

(12) Waste Heat from Incineration
Plants

(13) Solar Power Generation
(14) Solar Heating & Cooling

(15) Biomass Power Generation

(16) Geothermal Power Generation

(17) Wind Power Generation

(18) Fuel Cell

(19) Transportation (Establishment
of Public Transportation Network)

(20) Local Transportation System
(Bus, LRT, etc.)

-Carbon Measures

(21) Electrically Driven Vehicle

(22) Infrastructure for Electrically
Driven Vehicle

(23) Community Cycle Sharing
(24) Smart Grid

(25) Community Energy Management
System

(26) Home Energy Management System

(27) Factory Energy Management
System

(28) EV Charging Management Solution

(29) Demand Side Management

(30) Simulation Results for CO2 Emission
Reduction (Central TOKYO 7 Wards Area)

4p APERC



" Characteristics of LCT-I System

A self-assessment tool to assess and monitor the progress of each
LCT development project (not for comparison).
- It is supposed to be used by central and local government officials.

« Designed to be as simple as possible with user-friendliness in mind.

« Users can carry out an assessment with the attached LCT-I evaluation
sheet.

* The assessment areas of the LCT-I System are comprehensive and
uses a five point scale evaluation in principle.

« APEC’s liaison officer had attended meetings of ISO/TC268 on
Sustainable Cities and Communities since February 2015 to maintain
the LCT-I System relevant to global standards developed by ISO.

dp APERC s



Assessment FramewFfCT— _stem

Tier 1 Tier 2 (No. of Tier 3 indicators)
1. Town Structure (3)
Demand 2. Buildings (4)
O 3. Transportation (6)
q
o®
o 4. Area Energy System (1)
< 5. Untapped Energy (1)
A Supply 6. Renewable Energy (1)
% 7. Multi Energy System (1)
~k
s )
o
- 8. Energy Management System (3)
9. Greenery (2)
bt Environment 10. Water Management (3)
S 3 & 11. Waste Management (2)
=5 Resources 12. Pollution (3)
3 A
o = .
< 13. Policy Framework (4)
Governance 14. Education & Management (2)

dp APERC 0



> Adjacent Workplace and Residence

ggwnt » Land use

ructure > Transit Oriented Development (TOD)
L > Energy Saving Construction

Buildings > Green Construction

Demand Transportation

> Promotion of Public Transportation
« Easy-to-Use Public Transportation
« Comprehensive Transportation Measures
> Improvement in Traffic Flow
« Transportation Demand Management (TDM)
« Transportation Infrastructure Planning
> Introduction of low carbon vehicles
> Promotion of Efficient Use
« Support for Eco-driving



Supply

‘Indicators of LCT—I System Supply, Demand &Supply

Area Energy = > Area Energy System
System

Untapped

Energy » Untapped Energy
Renewable ', penewable Energy
Energy

2;2{:;,5,““9" > Multi-Energy System

> Energy Management of Buildings/Area
« Energy Management System (EMS)
Area Energy Management System (AEMS)

Smart Micro-Grid




Environment & Resources

Indicators of LCT—I SyStem:

> Securing Green Space
« Formation of Green Shade
« Formation of Greening

> Water Resources
+ Water Usage
« Water Reuse
- Rainwater Use
- Recycled Wastewater Use

> Waste Products
« Reduction of Waste Products
« Reuse of Waste Products

> Air Pollution
> Water Pollution
> Soil Pollution

12




Indicators of LCT-I —YSt: G

> Efforts toward a Low-Carbon Town
« Policies/Business Plans to Create Low-
Carbon Town
« Budget for Policies/Business Plans to
Create Low-Carbon Town
> Efforts toward sustainability
« Business Continuity Plan (BCP)/Life
Continuity Plan (LCP)
 Developments with Less Impact on
Natural Environment

overnance

= ~

> Life Cycle Management
> Area Management toward Energy-
Saving and Low-Carbon Town

13



8. Energy Management
8.1. Energy Management of Buildings/Area
8.1.1. Energy Management of Buildings/Area

L. 8.8.0.8
* There are no plans for introduction in place. However, a system for introduction has been established.
b ®. ¢ There are no plans for introduction in place. However, a system for introduction has been established and prospects for their introduction are clear.
Yk There are plans for introduction in place.
2 0.0, 8 ¢ There are introduction plans which have been implemented.
P 0 0.0 6 ¢ There are introduction plans which have been implemented. In addition, a subsidy system, etc. for expansion of implementation has been established.

Assess the presence or absence of EMS introduction plans.

EMS refers to systems or
technologies that enable energy
conservation through visualising
energy consumption, controlling
and monitoring of building and
equipment operations, as well as
optimising the use of renewable

energy.

‘ dp APERC

Asia Pacific Energy Research Centre
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3. Transportation
3.1. Promotion of Public Transportation

Image of Walking Distance from Stations and Bus Stops

3.1.1. Easy—to—Use Public Transportation Re Lﬁ D P&
*hkhkkk | = ~- -3
* 30% or less of the target area is covered. ) T "
* K 30% to 50% of the target area is covered. x| Staion lees e M Siton
. 0.0 ¢ 50% to 70% of the target area is covered.
. 0. 0.0 ¢ 70% to 90% of the target area is covered. — P B2
. 8.0.0 .8 ¢ 90% or more of the target area is covered. U L ® = : l:l

Assess the coverage ratio of the areas of walking distance from the train
stations and bus stops to the target area.

Coverage ratio refers to the proportion of range (area of a circle) with a radius
of 500m-1000m, centering on train stations and bus stops, to the entire range
(assessment target area).

« Train station: radius of 1000m

* Bus stop: radius of 500m

« The range of walking distances (500m or1000m) were referenced from CASBEE(CASBEE for Urban
Development -3.1.1.1 Development of traffic facilities)

‘ dp APERC 15
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Resources for CO2 emissions calculation

The calculation method is according to the calculation criteria of each economy, but for

economies that do not have a regulated calculation method, the following guideline can be
used as an example.

» Intergovernmental Panel on Climate Change (IPCC)

http://www.ipcc-nggip.iges.or.jp/public/2006gl/index.html

> 'IS014064' regulated by International Organization for Standardization (ISO) about
estimate, report and verification of greenhouse gas (GHG) emissions and reductions.

http://www.iso.org/iso/catalogue detail?csnumber=38381

*no need to do verification process (ISO 14064-3)

» Simplified method is also explained with a quote from CASBEE for Cities in the LCT-I
System Guideline.

dpAPERC
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http://www.ipcc-nggip.iges.or.jp/public/2006gl/index.html
http://www.iso.org/iso/catalogue_detail?csnumber=38381

S

Thank you for your kind attent

5 .;;'_.“ iy BN 4 " 7 4//;? S PR
The LCT-I System Guideline:

http://aperc.ieej.or.jp/publications/reports/lcmt/LCT-I_System Guideline
Evaluation \

o A o
http://aperc.ieej.or.j ublications/reports/Ilcmt/LCT-
I Evaluation sheet first edition rev2.xls

Asia Pacific Energy Research Centre

dp APERC


http://aperc.ieej.or.jp/publications/reports/lcmt/LCT-I_System_Guideline.pdf
http://aperc.ieej.or.jp/publications/reports/lcmt/LCT-I_Evaluation_sheet_first_edition_rev2.xls

Davao City

IVAN C. CORTEZ, ENP

OFFICER-IN-CHARGE
OFFICE ON THE CITY PLANNING AND DEVELOPMENT COORDINATOR

The 24 APEC Low-Carbon Model Town Symposium
20 September 2018
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Land and Water Uses

LAND USE IN HECTARES
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The city’s land area is 244,000 hectares or 2,440 sq. km.

Divided in to 3 Congressional Districts and further
subdivided to 11 Administrative Districts

Population Density:
7 persons/ ha or
669 persons/ sq. km.

Administrative District
CONGRESSIONAL DISTRICT |
[ Poblacion

[ ] Talomo
CONGRESSIONAL DISTRICT Il
[ ]Agdao

7] Buhangin

[ | Bunawan

[ ] Paquibato

Bate Pobihed Jawary .
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Population

2018 Projected Population
Pyramid

864,927

2018 Total Projected
Population

Doubling Time -
(in years)

49.47%

- 65-ahove: 70,375
4.03%

CEEE N AN R T NI

Waorking Age Pop'n
1564 1,042,155
59.61%

Youth [1735]:
604,603
34.58%

s H O OB MW o= E N A 5

SZ05e o2

Children [-17):
635,762
36.36%

B1.877 3-5
113,708 5-12
S50 1317

—

- o 2O OB OH L

883,351
50.53%

3-5

6-12

1317

1223916
87423




7.2 Major Economic Drivers

INFORMATION &
COMMUNICATION
TECHNOLOGY

-Increase Farmer’s Productivity and
Profitability
-Expand Production Areas

e —

ECO and AGRI
TOURISM



Tourism Industry

Recent Awards
Foreign 124,863 126,294 1.14 A
. e . Award Giving
Balikbayan/Overseas Filipinos 23,256 48,020  106.48 Award Title Year Body
Local /Domestic 1,716,224 1,838,311 711
Total 1,864,343 2,012,625 .95
ota 7.9 ASE'A_‘N C!ean ASEAN/Departme
Average Length of Stay (no. Tourist City 2018 .
4.0 3.6 nt of Tourism

of days) Standard
Average Daily Expenditures

3,964 4,270 7.72
(Php/day)
E?h.mated Tourist Receipts (Php 20.56 30.94 4.66
Billion)
Estimated Economic Benefits 65.03 68.06 4.65
(Php Billion) ) | )




Vital Health Statistics
_--- Recent Awards

% Deliveries by Skilled Births ivi

° Y 92.09 2.0 Award Title Year Award Giving
Attendance Body
% FU”Y Immunized Mothers (FIM) 53 56 3.0 Champion for Health
% Contraceptive Prevalence Rate 50.70 61.2 10.5 | Governance,

Excellence in Department of

Prevalence Rate of Malnourished Government for A/ Health (DOH)
Children 3.30 3-06 0.24 Hea'thy Communities
(0-5years old) Awards

% Households with access to
potable water

% Households with sanitary toilets 91.60 92.34 0.74

98.80 98.80 -
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Peace and Order

Award Title Year Award Giving

Body

Crimes reported 10,269 7,576 -26.22 Philippine
Special Recognition as Chamber of

o . . . Most Peaceful & Safest | 2018 ' Commerce &
Yo Crime Solution Efficiency 79.64 87.54 9.91 City in Southeast Asia Industry (PCCI)/

Numbeo

Monthly Crime Rate / 100,000 pop’n 52.74 39.00 -26.05 o
Philippine

Best City Police Office | 2018 | National Police
(PNP) Camp Crame

Philippine Top Model
City - Safe Haven 2018
Award

The Manila
Times




10 Key Priority Areas,
30 Doable Projects in 3 years

Poverty Alleviation | Infrastructure Development | Solid Waste

Management| Health | Education | Agriculture | Tourism |
Transportation Planning and Traffic Management | Peace and Order |
Disaster Risk Reduction and Mitigation




1. POVERTY ALLEVIATION

- Sustainable Livelihood Development
Program

« Shelter Programs (Relocation
Projects/Medium Size Socialized Housing

« Standardization of Social Services and
Residential Care Facilities

- Sustainable Reforestation Program for
Upland Tribes




« Construction of Major Road, Highways and Farm to

DAVAO CITY BYPASS

CONSTRUCTION PROJECT

Market roads 2
Ilm Biyahe Mula sa Digos, Davao Del Sur
papuntang Panabo, DavaoDel Norte na

« Clean Surface Water as means of potable water supply

- Renewal Energy Development and Usage of Energy
Saving Lighting Technology

- Underground Cabling and Piping of Utilities

- Drainage, Sewerage and Water Treatment System
Development

« Modernization of Government Buildings and Facilities




3. SOLID WASTE MANAGEMENT

- Establishment of Waste to Energy facility

- Development of New Sanitary Landfill Sites and Solid
Wastes Segregation




4. HEALTH

« Clean Air Davao Program
- Health Facility Enhancement Program

« Inclusive Health Programs/Projects/
Activities thru "Life-Cycle Approach”

« Promotion of Healthy Lifestyle

- Reproductive Health Care Program




5. EDUCATION

- Improvement of Industry-based
competencies

« Sufficiency in Education Facilities and
Learning Materials

- Education Scholarship Program




6. AGRICULTURE

- Development of Davao City as the "
Chocolate Capital of the Philippines”

« Completion of the Agri-Pinoy Trading
Center at Daliao

« Organic Farming and Containerized
Gardening




7. TOURISM

« Tourism Promotion in the South East Asia
Region

« Tourism Development Program
« Community Based Tourism Village
* Riverside Development

 Tourism Information Center

« Tourism Development within the context of
environmental regulations



8. TRANSPORTATION PLANNING AND
TRAFFIC MANAGEMENT

« Creation of the City Transportation and Traffic
Management Office

- Develop Efficient Public Transportation System




r r— -
9. PEACE AND ORDER

« Expansion of Central 911 Main
Headquarter and Construction
of Satellite Stations

- Intensify Campaign Against
Illegal Drugs




10. DISASTER RISK REDUCTION
AND MITIGATION

« Local Climate Change Action Plan
- Disaster Risk Reduction Management Plan

« Construction of Disaster Resilient
Evacuation Centers

- Evacuation Management Plan
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Low-Carbon Measures in Davao City

Demand @ 1. Town Structure * |M4 Davao Formulation

* Transit-Orientation Development Planning
* 10% Additional Greening/Greenspace
 UEE Implementation Rules & Regulations
* More Open Space Proposed

* Coastal Road

2. Buildings e Green Building Ordinance
* Rain Water Harvesting Law

3. Transportation e HPBS (High Priority Bus System)

e Railway System/Monorail

e Expressways (Bypass Road)

* Coastal Road

* Road Network Rationalizing Program
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Low-Carbon Measures in Davao City

Supply 4. Area Energy System None
5. Untapped Energy Waste To Energy (WTE) facility
6. Renewable Energy Hydro Electric Power Plans, Talomo Hydro 1,
Talomo Hydro 2, Talomo Hydro 3, HEDCOR Agus
lligan
7. Multi Energy System Hydro Electric Power Plans, Talomo Hydro 1,

Talomo Hydro 2, Talomo Hydro 3, HEDCOR Agus
lligan, Therma South

Demand & Supply | 8.1.1 Energy Management | None; Present in Source Industry Facilities but
System Interested

8.1.2 Area Energy
Management System
(AEMS)

- 8.1.3 Micro Grid None but interested .
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Low-Carbon Measures in Davao City

Environment & 9. Greenery » Park Maintenance (Botanical, Peoples Park, Islands,
Resources Quezon Park, Sta. Ana Park)/ Park Development
(Brgy. 10)

* Tree Growing/Forest Rehab
* Mangrove Rehab

 Adopt a Watershed Program
* Riverbank Rehabilitation

10. Water Management ¢ Rainwater Harvesting Law

e Surface Water Development Project

« Community Water System Development
* Septage/Sewerage Treatment Plant




Low-Carbon Measures in Davao City

Environment & 11. Waste * Updating of Solid Waste Management (SWM) Plan
Resources Management * Biodiesel
* Waste to Energy (WTE) Project
* Establishment of Material Recovery facilities (MRF)
e QOperation of Sanitary Land Field (SLF)

12. Pollution  Green House Gas (GHG) Inventory Study with KITAKYUSKU
* QOperationalization of Water Quality Management Areas
e Water Quality Monitoring Program
 Smoking Regulation Ordinance
* Anti-Smoke Belching Ordinance
e Establishment of Water Shed Multipartite Monitoring Team
e Coastal Clean-up
* Organic Farming Ordinance




Low-Carbon Measures in Davao City
Governance 13. Policy Framework _

Ord. No. 999, s. 1974 Prohibiting the construction of
Houses/or buildings with in the
50-meter distance from the
highest tide level along the
seashore of talomo beach

Ord. No. 117-01, s. 2001 Water Resource Management
and Protection Code of Davao
City

Ord. No. 0280-06, s. 2006  The Anti-Smoke Belching
Ordinance-Protection of the Air
Quality of Davao City
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Low-Carbon Measures in Davao City
Governance 13. Policy Framework _

Watershed Protection, Conservation
and Management Ordinance
hereinafter referred to as the
Watershed Code

Establishment and Management of
Davao City Maritime Protected Areas

Ord. No. 0289-09, s. 2009 Davao City Rainwater Ordinance of
2009

Ord. No. 0361, s. 2010 An ordinance providing for an
Ecological Solid Waste Management
prohibiting certain acts and providing
penalties for violations, and for other
purposes

Ord. No. 0310-07, s. 2007

Ord. No. 0375, s. 2009




Low-Carbon Measures in Davao City
Governance | 13. Policy Framework _

Ord. No. 0363-10/2849-10, s. Septage and Sewerage Management
2010 Ordinance of Davao City

The New Comprehensive Anti-Smoking

il W 012, 5, 2002 Ordinance of Davao City

Ord. No. 0546-13, s. 2013 The Zoning Ordinance of Davao City

Ord. No. 0325-15, s. 2015 An Ordinance Closing off the City Davao to
Mining

Ord. No. 044-02 Creation of the Solid Waste Management
Board

Res. No. 01163-08 Adopting the 10-year Integrated Solid
Waste Management Plan 2008-20017 of
Davao City




Low-Carbon Measures in Davao City

Governance

14. Education &
Management

IEC Program on Solidwaste Management

Waste Disposal Management system Monitoring
Biodegradable Waste of Public Market
Processed for Greening Program of the City
Issuance of Solid Waste Management
Certificates relative to the issuance of business
permits
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Self-evaluation Results of Dawvao City

Demand Side - Environment &
Develppment Respurce = Demand Side
Planning focus must  Environmental 4.5
shift to address high  Protection is top 3:
energy use. priority through 3

. proper 25~ e,
SUPply Side - Need implementation. Governance il 1; ........ Supply Side
to enhance and tap y
other energy Governance - 0.5
sources. Policies in place 0
Demand and Supply
- Need to monitor
energy usage and L\ L
manage/harmonize Environment & “““

. Demand & Supply Side

systems for optimal Resource

energy use.
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Future Plans of Davao City

Take initial steps in terms of measures, interventions and policy to
achieve low carbon levels in the city of Davao

*Sustainable Periodic Green House Gas Inventory
*Sustainable Urban Resources Management Initiatives

*Formulation of Local Climate Change Action Plan (LCCAP)
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Future Plans of Davao City

Demand Side Environment &

. : 22022
Comprehensive Land  Resource Dermand Side
Use Plan (CLUP) :
o~ *Sustain 6
*Transit Oriented imol tati £ .
Development (TOD) A LSS ElSiol e .
*Implementation of programs to protect LA
Green Buildings (GB) and enhance 3 N
°Imp||(-_jment projectin  environment. Governance .+ PN Supply Side
pipelines. .
Supply Side Governance ?

*Explore and research  -Review and update
potentials in area policies to attune to

energy. S .
&y the times.

Demand and Supply Environment & """""" D d & Supply Sid

*Establish/formulation/ Resource emand & Supply Side

Management System.
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Feedback for LCT-| System

» Difficulties in the evaluation process.
Some description are hard to comprehend/measure/rank

» Utilization of evaluation results.
Policy/Agenda intervention
Formulation of programs & projects




Review on the LCT Planning of
Davao City

Michinaga Kohno, President
Michi Creative City Designers Inc.

The 2nd APEC Low-Carbon Model Town Symposium
20 September 2018



Characteristics of the town:

v' Davao City, located in Mindanao Island, is the third largest city of the
Philippines after Metro Manila and Metro Cebu, and is the center of
politics, economy and culture in Southern Philippines.

v’ Population: 1,633,000 (2015)

» Average growth of population is 2.82% in 5 years (2010 — 2015)

v’ Size of town: 244,000 ha

v’ The priority industrial sectors in the coming years are:
» Agriculture and Agro-industry

» Information and communication technology
>  Tourism [Source: Nomination Sheet and Wikipedia]



On-going projects related to “low-carbon town”:

v
v
v

Bayaheng Do30: Initiative for cleaner and healthier city
IM4Davao 2045: Infrastructure and capacity building project

Comprehensive Land Use Plan (CLUP) 2013-2022: Vision, mission and
goals of the development sectors

Disaster Risk Reduction Management Plan: City-wide commitment to
reduce greenhouse gases and to increase resiliency

Local Climate Change Action Plan: (Same as above)

[Source: Nomination Sheet]



Evaluation on the Application of the LCT- | System

Question

Information of the LCT-| Volunteer Town
Understanding of each LCT-I System indicators

Explanation (evidence) provided for the self-
evaluation

Collection of data necessary for the evaluation

Calculation of CO2 emissions

Excellent Good | Average s Poor
Average
v

v



Demand

Town
Structure

Buildings

Transpor-
tation

-

=

Adjacent Workplace
Land Use
T0OD

Energy Saving
Construction
Green Construction

Promotion of Public
Transportation

Improvement in Traffic
Flow

Promotion of Efficient
Use

The target area of the city is based on the mixed-use
concept, while efficient land use is misunderstood.

While the evaluations on thermal performance and
natural energy are low, there should be efforts towards
the green buildings and their constructions.

Plans and measures to promote the use of public
transportation are referred to.

Varied measures are being taken to improve traffic
flow, although the scorer misunderstood the definition
of transportation demand management.

It cannot be verified if the plans fit the concept of
efficient use of vehicles of LCT-I.



Feedback on the Self-Evaluation (2)

Area Energy Area Energy

Supply

System

Untapped
Energy

Renewable
Energy

Multi-

Energy
System

Untapped Energy

Renewable Energy

Multi-Energy

Area energy systems cannot be planned independent
to urban planning and land use plans.

Bio-diesel fuel is not one of untapped energy sources,
and w2e concept should be introduced along with the
plan of solid waste management.

Half of current energy source is hydraulic.

Having multiple energy sources promotes the
improvement in resilience of cities in tropical areas in
such disasters as storms and earthquakes.



Feedback on the Self-Evaluation (3)

Demand Energy Energy Management of
and Manage- Building / Areas

Supply ment

Environ- Greenery  Securing Green Space
ment and

Resources Myater Water Resources

Manage-
ment

These indicators are not suitable to evaluate current
situations in developing economies, as the self-
evaluation results of Davao clearly show.

The high scores in this section cannot be verified as no
comments (evidences) are given.

This section is also unverifiable due to the lack of
evidence.



Environ-
ment and
Resources

Govern-
ance

Govern-
ance

Waste
Manage-
ment

Pollution

Policy
Frame-
work

Education
&
Manage-
ment

Waste Products

1. Air

2. Water Quality

3. Soil

1. Efforts toward a Low-

Carbon Town

2. Efforts toward
Sustainability

Life Cycle Management

Although there are no comments (evidences) on waste
management, it has been reported that w2e concept is
being implemented, while the efforts in reduction of
waste are not tangible.

Comments (evidences) should be given to prove the
high scores of self-evaluation in these items.

Comments (evidences) should be given to prove the
high scores of self-evaluation in these items.

Comments (evidences) should be given to prove the
high scores of self-evaluation in these items.

It seems rather awkward to see relatively low score in
this section in contrast with the high scores in policy
frameworks



Although the scores of “Supply Side” are
relatively high, there seems to be some
rooms of improvement.

Demand & Supply is not suited for
developing economies, which was also seen
in last year’s results.

Demand Side o Sk 10 Sk 20 Yook 3P Yololok 450
1. Town Structure - 1
2. Buildings e
3. Transportation [ R
Total (Average) e

Supply Side * Yok Yook | ool ook
4. Area Energy System | —_—

5. Untapped Energy [ R R

6. Renewable Energy | S S
7. Multi Energy System | I |

Total (Average)

Demand & Supply * Yok Yook | Yoiolol  Polololok
8. Energy Management |
Total (Average) I —

Environment & Resources * Yok Yook | Yool poioloiok
9. Greenery I e e e —
10.Water Management | I S S|
11.Waste Management | I S
12. Pollution [ [ I
Total (Average) I e T R R

Governance * Yok Yook | ool ook

13. Policy Framework

14. Education & Managem 't s —

Total (Average)

I ) A I




S 1. Promotion of the use of public

transportation should be focused

paje|ay Apra41q

paje|ay
Apdaaipug

Tier1 Tier 2 (No. ofTier3indicator§l/ under the forecast of population
g ;°‘.",’3.,f";”fj;"‘°' (3) growth and current traffic
. DUulidi .
Demand 3 T..anspﬂrtaﬁon (6) congestions, based on IM4Davao
report.
4. Area Energy System (1)
5. Untapped Energy (1) :
Supply 6. Roncwable Encrey (1) 2. Davao has been in waste |
7. Multi Energy System (1) management under cooperation
with Kita-Kyushu, Japan, and is on
Des'“a“‘;' E 8. Energy Management System (3) its way to introduce w2e (waste to
u
PPYY energy) plants.
Ervi . S ECCTy (7 ‘) v The advanced implementation
. water Nianagemen
';‘""’g'fme“ by Waste_Managemem 2) should be accelerated to make
esources 12. Pollution (3) Davao as a model in this segment
13 Policy Framework (4 in ASEAN Smart City Network, in
Governance ' which Davao is one of pilot cities.

14. Education & Management (2)



Demand Side

» Promotion of public transportation,
including railways in mind

b » Transportation is a critical issue

Current Score

Supply Side
» Establishment of the status of “Lead Model
of w2e in ASEAN”

» Introduction of untapped energy as well
as improvement of sanitary and
independence from land fill practices

for big cities like Davao with
w expected growth of population.

.

» Changes in lifestyles
of travel and waste
management

» Approaches to LCT
from the aspects
close to the people

e




DA LAT
to become a Low-Carbon City

TRAN NGOC DUY QUANG
HEAD OF DIVISION FOR NATURAL RESOURCES AND ENVIRONMENT
MANGEMENT, DA LAT CITY

The 24 APEC Low-Carbon Model Town Symposium
20 September 2018




Presentation:

=Qverview

=Current quality of environment
*Environment management

=Target

=Approaches to low-carbon town solutions



Introduction

Da Lat City — Viet Nam’s famous tourist destination on highland region with
magnificent landscapes and nice weather.

Head of many rivers and streams in the area -> Makes Da Lat a key place to
guarantee the quality of water supply.

Clean environment thanks to the forest, photosynthesis process help stabilize carbon
amount and reduce greenhouse gases.



Natural, Economic and Social Conditions

oNatural area: 39.445ha (Forest: 20.827,37 ha),

oAverage altitude: 1.500m from the sea level,
oA Class 1 City under Lam Dong Province (12 wards and 4 communes ),

oTwo types of terrains: Mountain and high plain. The high plain area including city center are
surrounded by mountains.;

oPopulation 226,978 (2017) people.

oDevelopment direction: Services, tourism and hi-tech agriculture; Average temperature: 18,5°C;
Dry months’ average wind speed 1s higher than rainy ones’; From October to February of the
following year, average wind speed is from 2.1 to 3.5m/s, 2,0 to 2,7m/s from June to September,
3,3m/s in August, and 1,4 to 1,8m/s in the others.



Natural, Economic and Social Conditions

“*The highest wind speed relates to affection caused by storms, tropical depression, strong
Northeastern monsoon or even paroxysm of Southwestern monsoon.

“*Wind speed becomes extreme when storms are around or in Northeastern monsoon season; It
barely reaches annual maximum speed in other months of the year.

“+Da Lat is located in tropical-monsoon climate zone, nevertheless, affacted by altitude and
terrains’ laws. Thus, Da Lat has cool climate, high amount of rain, short dry season, low
evaporation. Barely suffer from direct storms

“»Has advantages in developing tourism and manufacturing high-quality agricultural products.



Ha tang va canh quan

<At its 125! anniversary of Establishment and Development, Da Lat is proud to well preserve many mansions with unique
architectural features as well as historic and cultural relics.

“*The city prioritizes preserving the forest, building green urban areas.

<+ Thanh phé DPa Lat rat chu trong dén viéc duy tri hién trang ring va xay dung mang xanh ndi thi. With 49,02% of city area
covered by forest, Da Lat has well preserved the feature: “Forest within city — city within forest”;

<*Thanks to natural advantages of climate, terrains and landcapes, Da Lat has long become the country’s famous tourist
destination, named “the Flower City” or acknowledged by the Prime Minister as Viet Nam’s City of Flower Festival

<178 streets (239,760 km in length) within a hilly terrain, Da Lat is the only city has no traffic lights, which is also a
unique feature. Recent boom of tourism, services, accommodatlon resorts and new tourist destination have been
significantly invested, including 1,251 hotels with 17 ,807 rooms, 20 tourist attraction. Turn of visitors increases annually
(4.9 million visitors in 2018, increases by 18% compare to 2017)

<+Da Lat has also many unique natural landscapes and rich ecosystem with over 3,000 kinds of species

“+Da Lat is known as “the City of Thousand Flowers”



Features of Da Lat
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Terrace Fields




Pinhatt Mount — Da Lat’s southern highest point




Xuan Huong Lake — A relaxing place along the stream
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Tuyen Lam Lake




Da Lat’s many green hills




The Cathedral
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The City within the forest — The forest within the City




Current environmental condition

Many studies, tests and analyses show that the quality of air,
water at surface and underground levels match Viet Nam’s
standard of environmental observation. However, observation
results In recent years show an increasing in carbon emission




Chart of compared environmental
indexes
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Figure 1.1. Air temprature along observational points



Chart of compared environmental
indexes
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Chart of compared environmental
indexes
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Environment Protection Attempts

Environmental sustainably development direction: To develop long-term policies for
environment and to invest new environment protection facilities.

To conduct many new projects for environment including: Collect and process pesticide
containers, pay for forest environment protection services and many others attempts to
reduce emissions.

According to Da Lat’s master plan, It is comprised by resident areas, inner-city agricultural
manufacturing areas, forest, lakes, rivers and streams. These make Da Lat unique features
architecture, in which resident and hi-tech agricultural production are within natural
landscape — the sustainable standard (aka. Green Urban Villages)



Environment management

» Increasing afforestation (current forest cover: 49.0%)

»Encourage citizens to plant trees in urban and private spaces; to collect and process domestic
wastes in all city areas (98.5%). 2017: total amount of domestic wastes was about 70,575 tons
(193.36 ton per day).

»Collect and porcess 99% of medical wastes (about 86,4 ton per year)
»QOrganise the “Green Sunday” to encourage people to collect wastes and clean their living areas.

»Project for a centralised wasted water treatment facility to process 88.8% of waste water in 5
central wards

»Supervise the manufacturing facilities, projects, construction sites and promote environment
protection attempts



Future tasks

‘Wnt planning
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Increase investment in environment

Promote international cooperation for enwronment matter
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Urgent 1ssues

Because of the quick growth of tourism and services, the city Is
facing new challenges of urbanization, population growth as
well as high demand for houses, food, industrial production,
energy use and increasing solid waste; carbon emission from
personal transports will also negatively affect Da Lat’s nature,
environment and climate




Targets

- Basically control sources of polluion:

+ Guarantee that: All of newly established production match environment standard; 60-70 of
commercial and services providers have Viet Nam-standard waste treatment facilities; Safe
storage for hazardous waste which has proper waste collectors; All of manufactuers, industrial
points, tourist attactions have centralised waste water treatment facilities

+ 70% of households (12 wards) connect waste water pipes to the city’s centralised waste water
treatment facility.

+ Collect and process 99% of solid wastes, industrial wastes, 85% of agriculture solid wastes and
100% of medical solid wastes.

+ 85 % of solid wastes are reused, recycled or re-collected for energy generation



Targets

- Recover polluted areas to improve people’s living condition:

+ Recover 50% of damaged natural ecosystem.

+ Recover

Pat quy chuan d6i véi ham luong cac chat doc hai trong khong khi ¢ d6 thi, khu dan cu.
- Control natural degradation and biodiversity

+ To guaranty rate of forest cover: 51% — 52%



Targets

- Enhance Adaptive Capacity and Resilience to Climate Change and control speed of
greenhouse gases emissions:

+ Reduce 3 — 4 % of greenhouse gases emission in each GDP unit,

To reach that targets, besides solutions to enhance rate forest cover (plant trees), Da Lat needs to
enhance capacity of wastes collection and process and of the centralised waste water treatment
facility (on-going).




Overview of Low-Carbon City plan

- Control and reduce number of vehicles with high CO2 emission

- Eradicate old agriculture production affecting environment;

- Develop model and action plans of greenhouse gases control;
- Develop action plans for energy and climate change;

- Develop plans for energy reuse and saving from 2018 to 2023;

- Calculate amount of greenhouse emission in Da Lat, identify sources of emission to
significantly redue carbon, seek new solutions

- Enhance government workers’ capacity for carbon emission calculation and reduction..



Specific actions

- Invest one wind farm in Xuan Truong Ward;

- Allocate area (25-30 hectares estimated) at city’s entrances as
parking areas for (commercial buses and trucks) to minimise
carbon emission In city centre




Approaches, Ideas for Low-carbon town

1) Electrical bikes combined with renewable energy;

2) Develop public traffic model using by renewable energy;
3) Widen pedestrial streets in Ward 1;

4) Develop tourist services powered by renewable energy.




Essential factors to be a low-carbon city

- Group 1: Energy use-related solutions: demand, supply, and
demand-supply relations.

- Grouops 2: Unexploited potential energy, renewable energy.







Review on the LCT Planning of
Da Lat City

Green Energy and Environment Lab.
Industrial Technology Research Institute

The 2"d APEC Low-Carbon Model Town Symposium
20 September 2018



» Characteristics of the town

¢ Da Lat City is the capital of Lam Dong
Province in southern Vietnam’s Central
Highlands of 1,500m above sea level.

¢ Population: 226,978 in 2017, =
Expected population growth is 1.05% bapoodn || A ). 3
In 2017.
¥ Size of town: 394.64 km?
€ Major function of town: Development Go-ge
of Tourism services and high tech
ag ri CU ItU re . Month Jan Feb Mar
¢ Climate conditions: Wet, Windy, Averzga;ra.ny
Cool/cold

Averagerelative
humidity(%)

Apr May Jun Jul Aug Sep Oct Nov Dec

18.9 19.3 18.5 18.4 16.2

------- 5

Data from: Wikipedia



Findings on the LCT Planning of Da Lat City (Cont'd)

1 Low Carbon Objective
» Da Lat city’s target is advancing to “a beautiful green city” in 2020.

» Environmental Protection Plan for the period of 2016 — 2020 was approved by
People's Committee of Da Lat City in 2017. Four targets to achieve in 2020:
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of environmental pollution

Overcoming, improving the environment of contaminated areas, degrading
and of the people

To mitigate the degradation and depletion of natural resources;

Enhance the ability to actively respond to climate change,




Reduction of basic sources of environmental pollution

Production & business establishments meet the requirements of environmental protection.

: Production, service & trade establishments in their respective localities shall strictly and
Environmental efficiently apply environmental protection measures as already committed in their approved
protection environmental dossiers.

All communes meet environmental sanitation criteria under the new rural criteria.
People in the city are disseminated about environmental protection.

To expand the construction and improvement of the city's concentrated waste water collection and
treatment system by 2020, 70% of households in the locality will connect to the waste water
Waste water treatment system.

 Production establishments, industrial spots and tourist resorts have concentrated waste water
treatment systems that meet Viet Nam's environmental standards.

« Daily-life and industrial waste shall be collected and handled by respective regulations.
 Agricultural solid waste is collected and treated as regulated.

« Medical solid waste shall be collected and treated according to concerned regulations.

« Solid waste is reused, recycled or recovered, fertilizer production.

Solid waste



Overcoming, improving the environment of contaminated areas, degrading and
Improving the living conditions of the people
The 50% increase of the area of degraded natural ecosystems will be restored and regenerated.

To meet the standards on the content of harmful substances in the air in urban centers and population
quarters.

To mitigate the degradation and depletion of natural resources; control the speed of
biodiversity decline

No increase compared to 2016: For indicators on the number of areas where water sources are
exhausted due to excessive use of water; Number of precious and valuable gene sources lost; number
of species and extent of invasive alien species invasive environment.

No number of precious and rare species is extinct.
Forest coverage ratio is about 51% - 52%.



Enhance the ability to actively respond to climate change, reduce the rate of
Increase of greenhouse gas emissions
100% of the people have knowledge on adaptation and living with climate change.

Integrate and implement activities to reduce greenhouse gas emissions with the socio-economic
development plan.

Greenhouse gas emissions reduction in the period 2016-2020 reached 156,220 tons CO.,.

Total Energy Saving in the period 2016-2020

156,220 tons CO, = 62,992 kLOE = 295,871 kWh

Total emission reduction in both energy sector and agriculture/forestry is 70.54% in 2020
compared to 2010.



Evaluation on the Application of the LCT- | System

: Below
Question Excellent Good Average Average
Information of the LCT-1 Volunteer Town v
Understanding of each LCT-I System indicators v
Explanation (evidence) provided for the self-evaluation v
Collection of data necessary for the evaluation v

Calculation of CO, emissions /



Demand

Town
Structure

Buildings

Transportation

ANN

Adjacent Workplace and
Residence

Land Use

TOD (Transit Oriented
Development)

Energy Saving
Construction
Green Construction

Promotion of Public
Transportation
Improvement in Traffic
Flow

Introduction of Low-
Carbon Vehicles

Promotion of Efficient Use

Land use efficiency is estimated at 30%

Public transport is very low, people still use many personal vehicles.
At present, Da Lat City has no specific plan so much attention needs
of the higher level

These three indication do not have detail description, but with high
score (3% ~5%)

No system or criteria in place.

Enforce subsidized and incentive systems to accelerate the
implementation, or have binding legal forces.

The score should be adjust again, original with high score. (4% ~5%)

Planning is not available, public transport is very low, people still use
many personal vehicles and the situation of personal vehicles is
increasing,

The score should be adjust again, original with high score. (3% ~4%)



Supply

Area Energy
System

Untapped
Energy

Renewable
Energy

Multi-Energy
System

Area Energy

Untapped Energy

Renewable
Energy

Multi-Energy

The main energy resource is hydroelectric power.
Area Energy system should be planed to develop an urban city.
Like smart grid system.

The city has no specific plan, can not use untapped energy

Currently, the whole city is using hydroelectric power.
The city has a project to build a wind power plant in Xuan
Truong commune.

As the city uses renewable energy such as hydroelectric power,
wind power; But there are no plans to build a multi-energy system



Demand &
Supply

Environment
& Resource

Energy
Management

Greenery

Water
Management

Waste
Management

Pollution

Energy
Management of
Buildings/Area

Securing Green
Space

1.Water Resources
2. \Water Reuse

Waste Products

1.Air
2.Water Quality
3.Soil

Smart grid can expand to whole city and connect supply side to
demand side for energy management and control.

The rate of trees per capita is about 4.4 m?; the forest coverage rate
was 49.02%.

The Lam Dong Provincial People's Committee has promulgated a
biodiversity conservation plan for the whole province.

Surface water is abundant; groundwater is used for daily activities
as well as for agriculture.
Residents in some areas use rainwater for their livelihood activities.

Da Lat is conducting propaganda activities to limit waste emissions.
Classify products from the beginning to reuse organic products to
make fertilizer for the crop

Reused or recycled for products such as metals, plastics, ...

Water quality is quite good.

there is no specific plan to enforce people control the pollution.
Renewable energy vehicles, high-tech agriculture, non-smog
industry activities will be good methods to reduce environmental
pollution.



Governance

Policy
Framework

Education &
Management

1. Efforts toward a
Low-carbon
Town

2. Efforts toward
Sustainability

Life Cycle
Management

Environmental protection plan for the period of 2016 —
2020 was approved by People's Committee of Da Lat
city in 2017

Promote Enlightenment and Education for Energy-
savings and a Low-carbon Town activities and prepare
environment protection film to school for education.



Original Self-Evaluation
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Demand Side

Re-modify Self-Evaluation
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1.Town Structure

Demand Side

2.Buildings

1.Town Structure
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3.Transpotation

2.Buildings

Total(average)

3.Transpotation

!
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Total(average)

Supply Side
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. Area Energy System

Supply Side

. Untapped Energy

. Area Energy System

Renewable Energy

. Untapped Energy

4
5
6.
7. Multi Energy System

Renewable Energy

Total(average)

4
5
6.
7. Multi Energy System

Total(average)

Demand & Supply Side

8. Energy Management

Demand & Supply Side

Total(average)

8. Energy Management

Total(average)

| Environment & Resources

Environment & Resources

I o Greenery

9. Greenery

| 10. Water Management

10. Water Management

| 11. Waste Management

11. Waste Management

I 12. Poliution

12. Pollution

I Total(average)

Total(average)

Governance
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- 13. Policy Frame Work

Governance

14. Education &

13. Policy Frame Work

Total(average)

14. Education &

Total(average)




Output on the Self-Evaluation

Original Self-Evaluation

Demand Side

Governance Supply

Side

Demand &
Supply Side

Environment
& Resource

Total Point
average of (1) to (14) 26

Re-modify Self-Evaluation ——
Demand Side

Governance
Supply
Side
Environment Demand &
& Resource Supply Side

Total Point
average of (1) to (14) 23

13



Tier 1

Tier 2 (No. of Tier 3 indicators)
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Demand

Supply

Demand &
Supply

Environment
&

Resources

Governance

1. Town Structure (3)
2, Buildings (4)
3. Transportation (6)

4. Area Energy System (1)
5. Untapped Energy (1)

6. Renewable Energy (1)
7. Multi Energy System (1)

8. Energy Management System (3)

9. Greenery (2)
10. Water Management (3)
11. Waste Management (2)
12. Pollution (3)

13. Policy Framework (4)
14. Education & Management (2)

Building: Establish Green building rating system and MEPS
to reduce energy consumption by Lam Dong Province
Transportation: Develop the Transportation Demand
Management, Intelligent Transportation system or TOD is
good for Capital to reduce Carbon emission.

Multi Energy System: implement district heating and
cooling system, cogeneration system, energy storage
system...

EMS: AEMs/BEMs/HEMs would be implemented to
monitor the energy consumption in Areas/buildings.

Water Management: Wastewater treatment can be
expanded to a watering plants or recycled for flushing
toilets in developed world.

Policy Framework: make performance measure standard
and execute the performance verification regularly are good
methods to maintain the low carbon city



Ideas for the LCT Development

* Renewable Energy

* Energy
Conservation

* Low Burden

* Transportation Device
* Smart Mass-Transportation

«

* Rising Green Energy
Industry Program

* Green EICT

* Employment in Green
Energy Industry

* Ecological Environment
* Recyling

* Low Carbon Traveling
* Low Carbon Scene

* New Consumption
Environment
* Low Carbon Culture




Ideas for the LCT Development
ITRI Green Campus

‘ ! Old Buildings
s ; Intelligent & Green
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Smart Grid Monitoring
Facilities

Zero-energy Buildings &
Eco Pool

Green Thermal lnsulallon Malenals

xEVs: Green
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Reduction 40% by 2017 (based on 2010)



Ideas for the LCT Development
Peng-Hu Low Carbon Island

B A comprehensive demo project, Peng-Hu Low Carbon Island. \

B Over 55% of total energy supply are generated by renewable Peng Hu
energy; GHG’s emission reduces per capita by 62%. . | 3 (EE

B Reduce CO2 emission from 5.4 tons/cap-yr (2008) to 2.1 / \ " of q
tons/cap-yr (2015) ‘ ,‘WM

Installed 20 PV system (1.56 M'W) and
subsidized 1,893 m? solar water

1

Low

Carbon g . i | Established 5,309 LED street lamps and
Education el | WAl subsidized 12,028 energy-saving
= | BB appliances

Low :
Carpon
=ing Established 612 charge stations and
subsidized 3,561 electric scooters
Low

Carbon
Building

Resource

Recycling All new public buildings and major private

N\ "A constructions should obtain green building

Forestation certification
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Thank you
St
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Cam on ban

Hung-Wen Lin

Manager
Building Energy-Saving Department
Green Energy and Environment Research Laboratories

Industrial Technology Research Institute

Tel:+886-3-5914880
Email: lhw@itri.org.tw



tel:+886-3-5914880
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