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1.0 Introduction

1.1Background

Malaysia’s Greenhouse Gas (GHG) emission levels are relatively high compared to other countries in the region at
similar stages of development. Subsequently, Malaysia’s per capita GHG emissions in 2011 were estimated to be
at 9.974 tCO.e with a national total of 290.23 million tCO,e (including emissions from LULUCF). In 2015, at the
UNFCCC's COP 21, the government announced its intention to further reduce its greenhouse gas (GHG)
emissions intensity of GDP from 40% by 2020 to 45% by 2030 relative to the emissions intensity of GDP in 2005. .
The National Policy on Climate Change (NPCC) and National Green Technology Policy (NGTP) subsequently set
the foundation for the formulation of the Low Carbon Cities Framework (LCCF) administered by the Ministry of
Energy, Science, Technology, Environment and Climate Change (MESTECC). The Eleventh Malaysia Plan (11MP)
is the country’s comprehensive blueprint for development from 2016 to 2020 and it specifies green growth to be a
fundamental shift in how Malaysia sees the role of natural resources and the environment in its socio-economic
development, protecting both development gains and biodiversity.

In this context, Malaysia must decouple GHG emission from its economic growth or risk being locked into
unsustainable development pathways. Further delay in adopting a low carbon approach poses several threats to
sustainable development. Hence, all urban and rural settlements in the country, regardless of their geographical
nature (coastal, inland or on island) should play a role in reducing their GHG. Today, many low-carbon
development initiatives and policies focus primarily on urban and to some degree rural areas, and there is little
discussion about the potential for GHG reduction from islands. For that reason, this study will look at the potential
of the islands in Malaysia to assist in achieving the national GHG reduction targets. Islands in Malaysia continue to
face development problems that are directly linked to environmental degradation and increased GHG emissions.

It will also assist the relevant stakeholders in planning and implementing GHG mitigation programs on Malaysian
islands, especially those experiencing rapid economic development and population growth, so that GHG
emissions can be reduced to be in line with the government's carbon intensity reduction target of 45% by 2030.

This project is also one of the project under Green Technology Application for Low Carbon Cities (GTALCC)

project, which is a 5-year project (2016-2020) to facilitate the implementation of low carbon initiatives and to

showcase a clear and integrated approach to low carbon development in Malaysia. The objective is to support the
Low Carbon Cities program i.e
Ministry of Energy, Science,
Technology, Environment and
Climate Change (MESTECC)’s LCCF
by removing barriers to integrated
low carbon urban planning and
development. The lead ministry of
this project is MESTECC and
Sustainable Energy Development
Authority (SEDA) is the implementing
agency. This project is financed by
Global Environment Facility (GEF)
and the United Nations Development
Programme is the GEF focal point for
projects in Malaysia.

The Low Carbon Island Model is a
desktop study that includes as one of the activities identified under Component 1 of the project which is on policy
support for the promotion of integrated low carbon urban development. And it's also aims to gauge the feasibility
of developing a Malaysian low carbon island model towards proposing a clear and integrated approach to low
carbon development for islands in Malaysia.



LOW CARBON ISLAND MODEL

1.2 Purpose of Report

This report presents the desktop findings on the feasibility of Malaysian islands for low carbon development
towards contributing to the country’s national GHG emission reduction target, which covers the following:

List of selected inhabited islands in Malaysia and their categorisation according to
characteristics such as land area, population and economic activities.

Reviews of policies on low carbon and sustainability policies in relation to global and
local contexts.

Low carbon island best practices from related cities and identification of
characteristic of each island according to their categories.

The potential outlook of low carbon islands in Malaysia with specific focus on
Langkawi Island as a case study.

1.3 Project Aim and Objectives
1.3.1 Aim

The aim of the Low Carbon Island Model is to determine the feasibility of translating the government’s pledge on
greenhouse gases (GHG) reduction into development of low carbon islands in Malaysia.

1.3.2 Obhjectives

The objectives of this project are as follows:

To develop a project framework based on the concept of low carbon to be integrated with the
characteristics of islands as a basis for developing a Malaysian low carbon island model

To identify key emissions sectors that are common to development on islands

To review and synthesise best practices of low carbon development that have been
implemented on selected islands

To identify key and common low carbon measures and programs that are appropriate for
low carbon island model

To recommend potential low carbon measures for Langkawi as a basis for generalisation
into a Malaysian low carbon island model

To put forward a suitable low carbon island model and identify relevant key players
for the development of low carbon islands in Malaysia



1.4 Project Framework

This desktop study attempts to formulate a low carbon island model that aspires to contribute towards the national
GHG emissions intensity reduction targets pledged and set by the government. Therefore, taking into account
every item highlighted in the scope of work of the project (refer to TOR), the low carbon island model desktop study
encompasses three key, interwoven components: (i) definitions, characteristics, and background of two separate
concepts, i.e., low carbon and island; (i) review of relevant global and national policies and initiatives as well as
best practices of smart, low-carbon, and green islands; and (iii) potentiality and feasibility of low carbon island
development in Malaysia.

As the combined environment-physical concept of a low carbon island is relatively new and is in an emerging state
which is yet fully formalised and established, it is important to dissect the concept by addressing these two
concepts (low carbon and island) individually. Under the low carbon concept that emphasises the GHG or carbon
emissions reduction within a context (city, suburban, rural area, or country), the Kaya Identity, recognised by the
Intergovernmental Panel on Climate Change (IPCC), is used as an approach and equation to help explain the
principal factors involved in accounting for the carbon emissions, as well as to quantify the total CO, emissions and
set the foundation for the development of future emissions scenarios (business as usual, BaU and
countermeasures, CM). The formula determines the total CO, emissions by calculating the population, GDP per
capita, energy use per unit of GDP, and carbon emissions per unit of energy consumed.

Population is crucial because energy consumption increases with population size. Also, economic
production measured by GDP per capita portrays a significant role, as higher GDP per capita entails higher
consumption of energy. The energy intensity factor is mainly related to the usage and improvement of technologies
that contribute to energy efficiency. The energy intensity is low with higher energy efficiency; it means that lesser
energy is used to generate and increase GDP. Lastly, for the carbon intensity, it is associated with renewable
energy sources and non-fossil fuel based energy alternatives; the more renewable sources are used, the less
carbon will be emitted per unit of energy production. Hence, the understanding of major emitting sectors
(exogenous factors) (e.g., high energy consumption in buildings, waste and transportation sectors due to large
population), via the Kaya Identity, is in favour of the overall low carbon concept and development as it enables the
identification of potential emissions mitigation opportunities and strategies (e.g., via the low carbon concepts of
energy efficiency and renewable energy and behavioural change in the above identified sectors and factors, they

Pulau Redang, Terengganu



LOW CARBON ISLAND MODEL

Meanwhile, to understand what an island signifies, its unique geographical traits and characteristics, and
definitions, considering both the global and national (Malaysia) contexts, are to be determined. Aside from general
understanding of the basic geographic entities and nature of self-containment of an island, the following
components related to an island in the context of Malaysia are important to be identified: (i) number of islands
available; (ii) a total land mass contribution of islands to Malaysia’s land areas; (iii) size and area of islands; (iv)
population living in islands; and (v) population density of each island.

Once the above items are clarified, categorisations of islands using the rank-size plot, via the graph gradient
assessment, can be carried out; several categories of islands (e.g. categories A, B and C, refer to section 2.5 -
Classification of Islands Based on Population) with respective spatial-social attributes are identifiable. Apart from
keying out the islands within the category C with low, insignificant carbon emissions due to low population,
economic activities and low energy consumption, this is able to identify which islands of Malaysia are highly
urbanised (like categories A and B, e.g., Penang Island and Langkawi Island) that consequently connote high
population, population density, economic density (GDP), energy consumption and thus high carbon emissions.
Therefore, particularly for the city-like or highly urbanised islands with high GHG emissions, they may likely be
associated with the earlier low carbon concept (see Kaya Identity variables) because high carbon emissions of
certain islands necessarily call for the low carbon mitigative initiatives and strategies to reduce the emissions.

Based on the above justification and necessity of certain islands going towards low carbon, apparently, the mixed
concept of low carbon island should not be deemed ‘foreign’, peculiar and irrelevant, instead it opens up more
opportunities to explore the potentiality and feasibility of low carbon island in Malaysia. However, to provide more
sense of legitimacy of feasibility study of low carbon islands, whether the low carbon concept is applicable to
Malaysian islands, it is crucial for this study to incorporate the understanding of the existing global and national
policies, in terms of the goals and targets related to sustainability, green and carbon mitigation initiatives, such as
the Sustainable Development Goals, the Paris Agreement, the 11th Malaysian Plan and the Island and Marine Park
Physical Development Planning guidelines.

This is important to ensure that stakeholders and policymakers are always aware of the existing institutional and
organisational directives and requirements. Also, benchmarking of local islands with international best practices of
smart, green, low carbon, and sustainable islands (e.g., Jeju Island, Samui Island and Penghu Island) is essential
to complement the above policies and institutional framework.

It is vital to look into and seek for the relevant state-of-the-art and cutting-edge low-carbon and smart technologies,
systems, and practices that are available and adopted in other countries in reducing carbon emissions. Having
recognised and learnt the current trend, key success factors and failures/ weaknesses (lessons) of other countries
with respect to GHG emissions reduction alternatives and strategies, they will help increase the likelihood of the
overall national low carbon island feasibility study. Besides, taking into account the above global and national levels
of policies and international best practices of low carbon islands, to enhance and further translate the potentiality of
low carbon island development in Malaysia which eventually contribute to the local low carbon island model
formulation, the identification of islands in respect of key and common features of low carbon islands, major
sources or contributors of emissions, and policy menus for the three categories of islands (A, B and C) and the
selection of Langkawi Island as the pioneering local low carbon island model by determining its key physical-social-
economic features, GHG emissions, and potential mitigation measures are necessary to be covered.

All'in all, to sum the above elaboration, an operational framework, as shown in Figure 1.0, is essentially served as
an underpinning for this low carbon island model desktop study, which helps guide readers to grasp the overall
intention and direction of the project, via the presentation of interconnections among the abovementioned
components and sub-components, and its structural design and flow.



Figure 1.0: Low Carbon Island Model Project Framework
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2.0 Islands in Malaysia

2.1 Definitions of Island

In reviewing several definitions of islands, a common theme immediately emerges, that of islands being areas of
land that are surrounded by water but excluding large land masses that are considered as continents. Islands are
important geographic entities that give rise to political, sovereign, territorial, biodiversity and economic
implications to countries, be they inhabited or uninhabited islands. Several authoritative definitions of island are
produced below.

Citing the United Nations Convention on the Law of the Sea (UNCLQOS), the Malaysian Town and Country Planning
Department’s (TCPD) Island and Marine Park Physical Development Planning Guidelines define an island as:

‘a naturally formed area of land, surrounded by water, which is above water at high tide”

According to Mirasola (2015), an island is denoted as:

“a landmass permanently above water that can sustain human habitation or economic life on
its own. It is entitled to a territorial sea, contiguous zone, Exclusive Economic Zones (EEZ),
and continental shelf rights”

According to Encyclopaedia Britannica, an island refers to:

‘any area of land smaller than a continent and entirely surrounded by water. Islands may
occur in oceans, seas, lakes, or rivers. A group of islands is called an archipelago. Islands
may be classified as either continental or oceanic. Oceanic islands are those that rise to the
surface from the floors of the ocean basins. Continental islands are simply unsubmerged
parts of the continental shelf that are entirely surrounded by water”

Redang Island, Terengganu

Coral island in Phuket, Thailand Payar Marine Park, Langkawi



2.2 Geographic and Developmental Traits of Islands

Figure 2.0: Three main geographic feature of islands

Based on the above definitional understanding of
islands serving as fundamental, this section describes
key geographic traits and developmental
opportunities and challenges of islands with respect
to their implications on GHG emissions and
mitigations. Based on Table 2.1 and Figure 2.1, three
main geographic features of islands have been
identified, namely (i) entirely surrounded by water; (i)
finite landmass with well-defined natural boundaries
(i.e., sea); and (iii) isolated from other landmasses
(e.g., mainland). Each of these features gives rise to
distinct developmental constraints and opportunities
that contribute to different implications on GHG
emissions and mitigation. For instance, islands
surrounded by water entirely open up an opportunity

opportunity for more effective adoption of alternative clean energy (waves, tides, winds, floating solar PV) that is crucial
for GHG mitigation, but simultaneously such features enabling and promoting marine-based and eco-tourism can be
harmful to environmental sector as they may contribute significant amount of GHG emissions. This understanding is vital
to help frame policy structures and options for the formulation of effective and island-related GHG mitigation measures,
which need to include (but not limited to):

e [nvestment in alternative renewable resources;

e Mitigation of emissions that may be due to significant tourism activities;

e Protection of biodiversity and ecosystem, especially solid waste management and sewage treatment;

e Promoting self-sustainability in terms of food, energy and water (FEW) supplies;

e Adopting circular economy for effective resource management (e.g., waste to energy);

e Mitigation of necessary air and water-based transport emissions; and

e Addressing various issues related to importation of electricity, oil, gas and/or water

Table 2.0: Geographic features of islands and its development opportunities and implications in GHG emissions

Geographic
Nature of
Islands

Entirely
surrounded by
water

Finite
landmass with
well defined
natural

boundaries (i.e.

the sea)

Isolated from
other
landmasses
(e.g.a
mainland)

Developmental Opportunities /
Constraints

Coastal and marine resources:
tourism, fishery, bio-diversity,
coastline and marine ecosystems
management & protection

Carrying capacity of available
resources: food, energy and water
(FEW) supplies

Environmental load absorption
capacity: air pollution control, solid
wastes management, sewage
treatment

External links with other settlements:
water-based and air transportation of
people and freight

Importation of utilities : electricity, all,
gas, water

Implications on GHG Emissions / Mitigation

Alternative renewable resources (waves, tides, winds,
floating solar PV); marine-based and eco-tourism as
significant emissions sector

Local production and consumption (e.g. urban farming,
local food markets); preservation of forests (water
catchments) and agricultural land; urban growth
boundaries (UGBs)

Necessity and higher potential for self-sustainability;
effective application of Circular Economy (waste to wealth,
waste to energy potentials)

Significance of cross-boundary air and water-based
transport emissions

Undersea supply conduits (installation, maintenance,
upgrading issues)



2.3 Garhon Emission Characteristic of Islands

As islands are geographically distinct entities, their emission characteristics may be different from mainland based
urban settlements. It is therefore necessary to determine the key emission sectors of islands. Although standardised,
comparable emission profile data are not readily available for most islands, a reliable source of these standardised,
comparable data (covering five standard sectors: land use change & forestry, waste, energy, agriculture and industrial
processes) are available from the World Resources Institute (WRI) for island states. 13 island states have been selected
from the WRI database that covers Singapore and three main oceanic regions, i.e: sub tropical Pacific islands
(Solomons, Kiribati, Fiji and Nauru), Indian Ocean (Maldives, Mauritius, Seychelles and Comoros) and Caribbean
Islands (Dominica, Barbados, Antigua & Barbuda and Trinidad & Tobago). Figure 2.1 shows average emissions by
sectors for these selected islands

Figure 2.1: Percentage of average emission by sectors for selected island

Based on 13 islands, with energy includes five subsectors which are electricity/heat, manufacturing/construction, transportation,
other field combustion, fugitive emission.

Source: World Resources Institute, 2018

Photo credit: TIME Photo credit: Eden Island

Nauru Island Seychelles Island
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24 Introduction to Isiands in Malaysia

There are a total of 937 islands covering a total land area of 4,281 km? in Malaysia (Federal TCPD, 2012). Figure 2.2
shows the number of islands by states in Malaysia. Sabah has the highest number of islands while the least
number of islands is recorded in the State of Perlis. Islands in Malaysia vary in size ranging from 440.7 square
kilometres (Banggi Island, Sabah) to unnamed rocky outcrops. Among the best islands in Malaysia cited by CNN
Travel are Perhentian Island in Terengganu, Sipadan Island in Sabah, Langkawi Island in Kedah, Redang Island in
Terengganu, Tioman Island in Pahang, and Penang Island itself.

No. of islands

600

507

400

200

Figure 2.2: Number of islands based on states in Malaysia

States

In terms of islands’ total land area by state, Sabah has the largest land area for islands, totaling 1,193.9 km?,
followed by Penang Island with 1,034.5km?2. Total land area of islands in Malaysia (4,281 km?) accounts for about
1.3% of Malaysia’s total land area of 329,750 km?. Figure 2.1 shows the land area of islands by states in Malaysia.
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Figure 2.3: Land area of islands based on states in Malaysia
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Sipadan Island, Sabah Langkawi Island, Kedah

Redang Island, Terengganu Penang Island

2.4.1 Categories of Islands in Malaysia

As determined in the Planning Guidelines on Physical Development of Islands and Marine Parks 2012 (GP102-A)
by TCPD, islands in Malaysia can be divided into 4 categories which are:

Development islands
Tourism destination islands
Marine park islands
Uninhabited islands

M wn =

Table 2.2 defines the criteria for islands based on each of the 4 categories of islands in Malaysia. It is found that
the above categories of islands in Malaysia are not mutually exclusive since many of the islands may fall into more
than one of the categories. For example, Penang Island and Langkawi Island are both a development island and a
tourism destination island. The overlapping categories of islands may lead to the ambiguity in effective
policymaking in particular when specific policies need to be formulated with respect to different categories of
islands and hindrance in determining suitable low carbon initiatives towards formulation of low carbon island
model.
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Table 2.2: Criteria of Islands in Malaysia

Island category Criteria
e Area: More than 90 km?
e Population: More than 20,000

Developmentislands 4 Key national economic growth and has development plans to increase local
economy

e E.g. Penang Island and Labuan
o Half of its local key economic depends on tourism sector

Tourism Destination e Famous locally and internationally as tourism destination
islands e Has natural resources and tourism attraction

e E.g. Pangkor Island, Tioman Island
e Marine parks gazetted under “Establishment of Marine Parks Malaysia Order 1994”
by Fishery Department
: e Limited development 3.2 km towards the sea from low water mark level
Marine Park Islands
e E.g. Payar Island in Langkawi, Kapas Island n Terengganu, Seri Buat Island in
Pahang, Harimau Island di Johor and Kuruman Island in Labuan, Redang Island in
Terengganu, Tioman Island in Pahang, Rawa Island in Johor and etc.
¢ Uninhabited

e Reefs
Uninhabited Islands
e Coral reefs

e FE.g. Angsa lsland, Selangor
Source: TCPD, 2012

Although the above unexclusive classifications of the island categories that mainly serve for different purposes (i.e.
development guideline) may not be directly applied in this desktop study, some of the former categories, in
essence, are relevant, worth to be aware of and referred to as they are related to CO, emission and climate change
issues. For instance, the development and tourism destination islands categories are highly associated with
significant CO, emissions contribution. These two categories of islands have specific development plans, high
population density and good external linkages which indirectly generate carbon emissions. Meanwhile, despite
marine park and uninhabited islands categories have least contribution of CO, emissions, these islands are still
vulnerable to the climate change. The conservation aspects become crucial to protect the diversity of marine
ecosystems, such as coral reeds, the habitats of endangered species and the breeding sites of sea birds.

Therefore, for the purpose of low carbon island model desktop study, islands in Malaysia are primarily categorised
based on the relevant factors of CO, emissions that account for climate change (refer to the IPCC-recognised
Kaya identity, see page 14). Population density is used as a basis to determine the categories of islands in
Malaysia as population is a primary driver of CO, emissions. Detailed explanation on the classification of Malaysia
islands will be discussed in the next section.

2.4.2 List of Major Inhabited Islands in Malaysia

The total population of Malaysia in 2010 was 28,300,000 (DOSM, 2011) and the percentage of islander compared
to the total population of Malaysia is just 5.3% which is less than 6%. Penang Island has the highest population
(708,127) while the least population is in Redang Island, Terengganu with only 2,013 people.

In terms of population density of islands, Penang Island has the highest density with 2,314 people per km?. In
contrast, Banggi Island in Sabah (biggest island in Malaysia) has a population density of only 68 people per km?2.
The key economic activities of the islands identified are mostly from tourism except for Labuan Island and Bruit
Island, Sarawak. Table 2.3 lists the major inhabited islands in Malaysia.



Table 2.3: List of Major Inhabited Islands in Malaysia

Land Area* Density Dist to N t T Mai
No. Island/State Population Key Economic Activities Sancee o e.arff o ST
(sa.km)  (pop/sq. km) City
708,1271 Tourism,
1 Penang Island*** 3068 2,314 Not applicable
(2010) Manufacturing
92,7841
2 Langkawi, Kedah 4827 192 Tourism Not applicable
(2010)
Labuan, Wilayah 83,920"
3 aotian, Yiaya 928 912 Finance, Oil and Gas Not applicable
Persekutuan (2010)
; 30,0002 .
4 Banggi Island, 4402 68 Fishery, Tourism 50km (from Kudgt), 200km (from
Sabah (2016) Kota Kinabalu)
17,000° 15km (from Sitiawan); 90km (f
5 Pangkor Island, 99 73 Tourism, Fishery 5km (from Sitiawan); 90km (from
Perak (2010) lpoh)
9,0004 .
5 Ketam Island, 099 391 Fishery, Tourism 30km (from Klang); 70km (from
Selangor (2015) Kuala Lumpur)
. 8,000s 100km (f ibu); 420km (f
2 Bruit Island, 4175 19 Fishery, Agriculture 00km (from S|bg), Okm (from
Sarawak (2010) Kuching)
Pulau-Pulau****, 3,945
8 wa-ruiay 78 564 Tourism Not applicable
Terengganu (2010)
Tioman Island 3,440" 50km (from Mersing); 230km (from
9 ’ 1368 25 Tourism ’
Pahang (2010) Johor Bharu); 280km (from Kuatan)
. 25km (from Besut); 70km (from
2,023!
10 ;’erhentlan Island, 158 135 Tourism Kota Bahru); 130km (from Kuala
erengganu (2010) Terengganu)
2,0131 .
" Redang Island, 578 25 Toutism 40km (from Merang); 70km (from
Terengganu (2010) Kuala Terengganu)
Total 960,252 2,080 (49%) - - -

Note: *Rounded number to zero decimal place, **Information obtained from Google Map, ***Under the jurisdiction of Majlis
Bandaraya Penang Island (including Islets around Penang Island) (Source: Department of Statistics Malaysia (2011) Population
Distribution and Basic Demographic Characteristic Report 2010

Thus, we can conclude our understanding on islands in terms of definition, numbers of islands by state, categories
of islands and list of inhabited islands in Malaysia. Next is how we can integrate these understanding to provide the
classification of islands based on their population, land area, density as well as key economic activities.

Tioman Island, Pahang Bruit Island, Sarawak
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2.9 Glassification of Islands Based on Population

This section will explain how the islands in Malaysia will be categorised based on the population and population
density of the islands. Generally, population has a strong influence on the resulting carbon rate. Based on the
Japanese researcher Yoichi Kaya's findings, he has found a formula known as Kaya identity where, this formula
states that the total emission level of the greenhouse gas carbon dioxide can be expressed as the product of four
factors: human population, GDP per capita, energy intensity (per unit of GDP), and carbon intensity. Kaya identity is
expressed in the form (see also 1.4 - project framework ):

Activity y Energy CO,
. . X
Population Activity Energy

CO, = Population x

However through the simplification of this formula, it identifies that CO, emissions grow proportionately with
population increases, this depends on the real (or modelled) interactions between demographics and economic
growth as well as on those between technology, economic structure, and affluence. In principle, such interactions
preclude a simple linear interpretation of the role of population growth in emissions and use of fossil fuel.
Methodologies for designing strategy for GHG reduction from the energy system is also described and how Kaya
Identity is being used for understanding and analysing measures for low carbon energy system. The kaya identity
is a decompose methodology for CO, emissions by multiplying population, activity level per capita, energy intensity
and average emission factor as shown in the following equation.

Second item on the right hand side reveals activity level per capita, and third item is energy consumption per
activity (energy intensity) and last item is CO,emission per unit energy consumption (average emission factor). By
using the kaya identity , effort level for achieving certain CO,reduction target can be easily analysed. It is assumed
that “population” will not change by taking low carbonisation actions of energy system. Then considering low
carbon almost equals on how to improve “activity/population”, “energy/activity”, (energy intensity) and “CO,/
energy” (average emission factor) as shown in Figure 2.4. therefore, based on analysis by Kaya identity, low
carbonization strategy should include the following three pillars.

1. use of energy service - reduce time for activity and cutting wasted energy
2. |M PROVE energy efficiency.— replace to energy efficient appliances

3. SH I FT energy sources to less GHG emission appliances - installation of renewable energy

Figure 2.4: Kaya Identity and three pillars for low carbonisation of energy system.

Source: Technical Guide to Low Carbon Society, 2016



Based on these findings, 11 major populated islands in Malaysia have been taken into consideration for a preliminary
model for island categorisation (see Table 2.4).

Table 2.4: List of Islands and their population details (2010)

Island Population Den:rirt?;)(per
Penang Island’ 708,127 2,314
Langkawi, Kedah 92,784 192
Labuan, Wilayah Persekutuan 83,920 912
Banggi Island, Sabah? 30,000 68
Pangkor Island, Perak 17,000 773
Ketam Island, Selangor? 9,000 391
Bruit Island, Sarawak 8,000 19
Pulau-Pulau**, Terengganu 3,945 564
Tioman Island, Pahang 3,440 25
Perhentian Island, Terengganu 2,023 135
Redang Island, Terengganu 2,013 75

Source: Department of Statistics Malaysia, 2011

"Pulau-pulau is a mukim of Kuala Terengganu. It consists of a cluster of islands of Duyong Island, Besar Island, Tengah Island, Sekati Island, Wan Man
Island, Che Yok Island, Che Hassan Island and Pak Soh Island at the mouth of Terengganu River.

2Data were from 2016

3Data were from 2015

Source: Department of Statistics Malaysia, 2011

Penang Island Perhentian Island, Terengganu
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Later, two sets of rank-size analysis were conducted by comparing the islands involved with the population and
population density. The findings from the analysis are shown in Figure 2.5:

Population

Island

Figure 2.5: Rank-size plot of island by population size

Source: Adapted from Department of Statistic, 2011

Based on the Figure 2.4, these islands may be divided into three categories corresponding to the three distinct
gradients along the rank-size curve which are Category A (highest population), Category B (medium population)
and Category C (small population) (see Figure 2.6).
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Figure 2.6: Categorisation of islands based on population



The results of the analysis found that among the islands in Malaysia, only Penang fell below Category A, while
islands such as Langkawi, Labuan and Banggi Islands fell under Category B whereas other islands fell under
Category C. However, it is noticed that major island (refer Penang Island) is also very significantly related with land
area. So, to account for this land area variety, a further rank size plot by population density is also produced.

Population Density

Island
Figure 2.7: Rank-size plot of island by density size
Adapted from Department of Statistic, 2011
Also, based on the three distinct gradient, the findings for this set for island categorisation are as follows:
Category A Category B Category C
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Figure 2.8: Categorisation of islands based on population density
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The findings from this analysis show the approximate results between the two sets of analyzes that have been
carried out where Penang still falls under Category A and Category B witnessed the addition of new islands which
are Pangkor Island, Terengganu islands and Ketam Island besides Labuan and Langkawi Island.

Additionally, this study also takes into account TCPD’s Island and Marine Park Physical Development Planning
Guidelines (see sub-chapter 2.2). However, this study does not necessarily account the island's categorization from
the guidelines as the purpose of the preparation of these two documents is different where the guideline focuses
more on the development and main activities of the island while this study focuses more on the steps towards
reducing carbon. For example, if carbon mitigation measures are to be carried on an island that is categorized
based on the guideline, it may lead to duplication of categories whether to be classified as a tourism destination
island or marine park island.

Apart from that, there are also islands been categorized as uninhabited where in the context of carbon emissions,
these islands are not directly involved due to the absence of continuous human activity. Hence, only part of the
island's categorical description is particularly taken into account involving the island's major economic activities. In
conclusion, the overall findings for the island categorization are as follows:

Table 2.5: Overall categorisation of island

Characteristics Category A Category B Category C
Population More than 100,000 10,000-100,000 Below 10,000
Density (people per More than 800 400-800 Below 400
km?)
Main Functions Major urban growth Tourism spot Tourism spot
centre, economic hub
Economic Activities Secondary Primary Primary
e Manufacturing e Fishing o Fishing
e Processing e Farming Secondary
e Construction Secondary e Light manufacturing
Most tertiary sectors ¢ Light/medium Tertiary
e Manufacturing (food e Tourism
products/wood
products)
Tertiary
e Tourism

¢ \Wholesale and retail

Examples Penang Labuan, Pangkor, Pulau- Bruit, Tioman, Perhentian,
pulau Terengganu, Ketam, | Redang, Banggi
Langkawi

Source: Low Carbon Island Dekstop Study findings



To ensure the comprehensiveness towards implementing climate change mitigation actions on islands in Malaysia,
integration of existing international and national level plans and policies which are related to climate change low
carbon measures and suitable development are reviewed. The objectives of overviewing policies are:

e To specially crafting suitable measures on islands in Malaysia based on both national
and international policies

e To strategically position this report as an early finding and as an effective policy link to
translate international and national level climate policies into local climate actions

e Towards ensuring the proposals in this report are aligned and support the national
development policies

3.1international Policies
3.1.1Paris Agreement 2015

The Paris Agreement under the United Nations Framework Convention on Climate Change (UNFCCC) calls for a
united global effort for greenhouse gases emissions mitigation, climate change adaptation and finance starting in
the year 2020.

At the 21st Conference of the Parties (COP) in Paris on 12 December 2015, the Agreement was adopted by 195
countries including the United States and China, which together represent almost 40% of global emissions. The
ratification of the treaty needs to achieve at least 55 countries accounting for 55% of GHG emission for it to be
enforced.

Following the Paris Agreement, every country including Malaysia needs to set goals in the form of Nationally
Determined Contributions (NDCs) that are ambitious that represent a progression over time and with the mindset of
achieving the goal set out in the Paris Agreement (UNFCCC, 2015).

The NDCs will be reported every five years and are to be registered by the UNFCCC Secretariat. Taking into
account the principle of progression’, each future ambition should be more ambitious than the previous. Malaysia
is also encouraged to incorporate and pool their nationally determined contributions towards climate change
strategy.

Table 3.0: Details on Paris Agreement
ltems Details
Year Adopted 2016
Type of Policies  Climate change response
Administrative Worldwide

Anchor Actor(s)

UNFCCC
(s
Key Greenhouse gases emissions
Components mitigation and finance starting in

Source: Synthesised from UNFCCC, 2015
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3.1.2 Sustainahle Development Goals

The Sustainable Development Goals (SDGs) represent a universal call to act to end poverty, protect the planet and
ensure that all people enjoy peace and prosperity. There are 17 SDGs which were built on the successes of the
Millennium Development Goals, including new areas, such as climate change, economic inequality, innovation,
and sustainable consumption (UN, 2015).

The goals are interconnected — often the key to success in one will involve tackling issues more commonly
associated with another. The SDGs work in the spirit of partnership and pragmatism to make the right choices now
to improve life, in a sustainable way, for future generations. The SDGs provide clear guidelines and targets for all
countries to adopt in accordance with their own priorities and the environmental challenges of the world at large.

Table 2.2: sustainable Development Goals

Figure 3.0: 17 Goals towards sustainable
development as highlighted by United Nations

Source: www.un.org

Table 3.1: Sustainable Development Goals
[tems Details
Year Adopted 2015

Type of Policies ~ General (Non-spatial

Administrative Worldwide

Anchor Actor(s)  United Nations
Provide a range of measures,
including financial support,

Key transfer of technologies and

Components scientific know-how to
developing nations on favourable
terms.

Source: Synthesised from UNFCCC, 2015



3.2 Local Policies

3.2.1 Malaysia Second National Communication to the
UNFCGCG [NC2), 2011

Malaysia’'s Second National Communication (NC2) to the United Nations Framework Convention on Climate
Change (UNFCCC) was prepared to meet its obligation as a signatory party of the UNFCCC to periodically report
national greenhouse gases (GHG) emissions and measures taken to address climate change.

The government of Malaysia prepared the NC2 under the United Nations Development Programme — Global
Environment Facility (UNDP-GEF) project on enabling activities for the preparation of Malaysia NC2 project.

The NC2 will benefit islands in Malaysia in identifying and widening the base of national climate change experts,
building capacity and fostering improved working relationship among multi-sectoral stakeholders. It will also
enhance the management of water resources, energy and waste. NC2 intends to steer islands in Malaysia
towards greater resilience in the face of climate change and simultaneously achieving its development goals.

Table 3.2: Malasia NC2
[tems Details
Year Adopted 2011
Type of Policies  Climate Change Response

Administrative

National
level

Ministry of Energy, Science,
Anchor Actor(s)  Technology, Environment and
Climate Change (MESTECC)

Key Measures taken to address
Components climate change

Source: Synthesised from MESTECC, 2011

Figure 3.1 : Malaysia NC2 Report

Source: Ministry of Energy, Science, Technology,
Environment and Climate Change (MESTECC), 2011
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J3.2.2 Nationally Determined Gontributions [NDGS) of the

Government of Malaysia

The Nationally Determined Contributions (NDCs) is a term used under the UNFCCC for reductions in greenhouse
gas emissions in which all signatory countries were asked to publish in the lead-up to the 2015 United Nations

Climate Change Conference held in Paris.

Malaysia intends to reduce its greenhouse gases
(GHG) emissions intensity of GDP by 45% by 2030
relative to 2005 levels. This includes an unconditional
reduction of 35% and an additional 10% is condition
upon receipt of climate finance, technology transfer
and capacity building from developed countries. This
document will significantly contribute to the preparation
of the PLCSBP 2030 in highlighting opportunities
across various sectors to meet the reduction target of
40% reduction of GHG emissions intensity and
identifying the barriers for its implementation, such as
technology costs, institutional coordination, and
capacity constraints.

Table 3.3: Details on NDC Malaysia

ltems Details
Year Adopted 2015
Type of Policies Climate Change Response

Administrative level  National

Anchor Actor(s) Government of Malaysia

Early actions, barriers and

Key Components
y P adaptation

Source: Synthesised from UNFCCC, 2015

3.2.3 Eleventh Malaysia Plan (RMKe-11], 2016-2020

The Eleventh Malaysia Plan, 2016-2020 is the final leg in the journey towards realising Vision 2020. The plan
reaffirms the Government’s commitment to a vision of growth that is anchored on the prosperity and wellbeing of
its rakyat. The development of the Eleventh Plan was guided by the Malaysian National Development Strategy
(MyNDS), which focuses on rapidly delivering high impact on both the capital and people economies at low cost to
the government. In Chapter 6 of this plan, it is stated that Malaysia is to achieve the voluntary target of reducing
greenhouse gases (GHGs) emission intensity of GDP by up to 40% by the year 2020, various mitigation measures
were undertaken during the Tenth Plan. Various sectors have involved throughout the progress of reducing

Malaysia’s carbon footprint.

Figure 3.2 : Malaysia Eleventh Plan (RMK-11) 2016-2020

Source: Economic Planning Unit, 2016

Table 3.4: Details on Malaysia Eleventh Plan
(RMKe-11) 2016-2020

ltem Details

Year Adopted 2016
General (non-spatial
Type of Policies ( pat
development)
Administrative

National
Level

Anchor Actor (s) Economic Planning Unit

Key Economic, social and
Components environment

Source: Synthesised from Economic Planning Unit 2016



3.2.4 National Physical Plan 3 (NPP 3]

National Physical Plan 3 (NPP 3) is a written document used as the main reference document in physical planning
and development in Peninsular Malaysia, Sabah and Labuan. The NPP 3 sets out a strategic framework that will
assist in achieving the national objective of becoming a resilient, liveable, developed and high-income nation by
2040. The preparations of Low Carbon Island Model is in line with the Strategic Direction under Thrust 2, which
aims for tackling climate change effect through greenhouse gas (GHG) emission reduction by establishing low
carbon city/island development. The NPP 3 will provide a set of guidelines for Langkawi to control its development
and land administration. This also includes measures to address climate change and conserve natural resources,
including establishing carbon sinks for sequestration, sustainable forests and improved water management.

Table 3.5: Details on NPP 3
ltems Details
Year Adopted 2017
Type of Policies  National Spatial Planning

Administrative

National
Level

Mini f Housi Local
Anchor Actor(s) inistry of Housing and Loca

Government
Key Land use setting and Low
Figure 3.3 : National Physical Plan (NPP3) Components Carbon Development/City

Source: Synthesised from Ministry of Housing and Local

Source: Ministry of Housing and Local Government , 2017
Government, 2017

3.2.9 Biennial Update Report to the UNFCCC 2015 (BUR)

Biennial Update Reports to the UNFCCC were prepared to meet Malaysia’s obligations to Unite Framework
Convention on Climate Change (UNFCCC). Apart from NC3, it is one the strategic tool in integrating climate
change into policies and programmes. The report covers the update of Malaysia’s current circumstances and
national efforts in tackling climate change until the year 2013. The preparation of the report was funded by the
United Nations Development Programme-Global Environment Facility (UNDP-GEF) Project on Third National
Communication to the UNFCCC and Biennial Update Report for Malaysia (NC3/BUR Project). The overall NC3/
BUR Project budget USD1,656,450, with USD852,000 from GEF, USD300,000 cost sharing by the Government of
Malaysia, USD404,450 in-kind from the Government and USD100,000 in-kind from UNDP. This is for both the
preparation of this BUR and the NCS3 including BUR2 due in 2017. From the overall USD852,000 from GEF,
USD352,000 is for the preparation of this BUR.

The report covers into great details of the integration of climate change policies and measures with policies,
strategies and ongoing programmes of action. BUR provides updates on GHG emission (year 2011) as well as
information on existing policies and in depth mitigation and adaptation assessments. During this phase, strong
emphasis was placed on updating the GHG Inventory, quantification of mitigation actions and their effects and
establishing a sustainable and low cost Measurement, Reporting and Verification (MRV) system for mitigation
actions.
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The first chapter of the report explains overall background of Malaysia where it touch on geography, governance,
climate, Forest and landuse, biodiversity and ecosystem, water resources, population, economy, energy sector
and other sectors. Chapter 2 covers national greenhouse gas inventory which include emission based on time
series and the detail for calculation methodology. Apart from that, BUR covers mitigation actions and their effects
and explains on the level of support in climate change initiatives and programmes. constrains, gaps and needs in
climate change mitigation were also explains.

GHG emission are shown in detail according to their type of gases as well as time series data according to
sectors. Estimations were carried out for five sectors, namely the energy; industrial processes; agriculture; land
use, land-use change and forestry (LULUCF); and waste sectors. The inventory also contains time series estimates
from (i) 1990 to 2011 for the energy, agriculture and LULUCF sectors; (ii) 1991 to 2011 for the waste sector; and (iii)
2000 to 2011 for the industrial processes sector. From the inventory across time series from 1990 to 2011, the three
major contributors are energy industries, transportation and manufacturing industries and construction.

Table 3.6: Details on MALBUR

ltems Details
Year Adopted 2015

Type of Policies  Climate change response

Admini .
dministrative Worldwide
level

United Nations

Anchor Actor(s) Ministry of Energy, Science,
Technology, Environment and

Climate Change (MESTECC)

Greenhouse gas emission
inventory, Climate change
mitigation

Key
Components

Source: Synthesised from MESTECC, 2015

Figure 3.4 : MALBUR

Source: Ministry of Energy, Science, Technology,
Environment and Climate Change (MESTECC), 2015



3.2.6 Green Technology Masterplan Malaysia (GTMP) 2017-
2030

This master plan was launched by MESTECC in October 2017 and puts into place a framework that facilitates the
mainstreaming of green technology in Malaysia. The goal of GTMP is to strengthen the role of green economy
and green technology as a catalyst to drive Malaysia’s aspiration for sustainable growth. GTMP outlines six key
strategic sectors (namely energy, manufacturing, transportation, building, waste and water) for green technology
development to create a low-carbon and resource efficient economy.

Table 3.7: Details on GTMP
ltems Details
Year Adopted 2017

Type of Policies  Climate change response
Administrative .

National
level

Ministry of Energy, Science,
Anchor Actor(s)  Technology, Environment and
Climate Change (MESTECCQ)
Green technology development ,
low carbon and resource efficient
economy

Key
Components

Source: Synthesised from MESTECC, 2017

Figure 3.5 : GTMP 2017-2030

Source: Ministry of Energy, Science, Technology,
Environment and Climate Change (MESTECC), 2017
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3.2.1 Low Garhon Cities Framework & Assessment System
(LCCF), 2011

In line National Green Technology Policy, LCCF is an initiative to provide a framework for achieving green and
sustainable development to reduce carbon emission. In addition, the LCCF is a system used to measure and
monitor the carbon emission of a city. Based on the Feasibility Study for the Development of Low Carbon
Langkawi (LCL), Langkawi island is considered as a city since ‘city’ in the term of low carbon cities (LCC) is refers
to all settlements regardless conurbations area, large cities and state capital or small town and villages. Therefore,
the application of LCCF towards the development of low carbon island in Malaysia should be explored.

In general, there are four main elements in the LCCF:

(UB); uT); (un; B)

In order to identify the potentiality and feasibility of low carbon islands in Malaysia, the adaptation of LCCF
elements and criteria is important. Therefore, the future development of low carbon island model should focusing
on:

Performance Criteria: Urban Environment (UE)

UE1 | Development within defined urban footprint

UE2 | Infill development within existing urban foot-
print

UES | Urban Greenery & Environmental Quality

Performance Criteria: Urban Transportation (UT)

UTt Shift of Transport Mode

UT2 | Green Transport Infrastructure

UT3 | Clean Vehicles

UT4 | Traffic Management

Performance Criteria: Urban Infrastructure (Ul)

un Infrastructure Provision

ul2 Waste Figure 3.6 : Low Carbon Cities Framework & Assessment
System 2011

ui3 Energy

Source: MESTECC, 2011

ul4 Water Management

Table 3.8: Details on LCCF
Performance Criteria: Buildings (B)

ltem Details

B1 Low Carbon Buildings
Year Adopted 2011

B2 Community Services N General (non-spatial
Type of Policies
Source: Synthesised from MESTECC, 2011 development)
Administrative .
National
Level

The performance criteria highlighted in LCCF will
ensure sustainable development and conserve the Anchor Actor (s) MESTECC, GreenTech
environment in Malaysia islands. The implementation
of these criteria for future islands development will
increase national capability and capacity for innovation
in green technology development and at the same Source: Synthesised from MESTECC, 2011
time contribute to honouring the national commitment

on emission reduction target.

Key Economic, social and
Components environment



3.2.8 Island and Marine Park Physical Development
Planning Guidelines, 2015

The Island and Marine Park Physical Development Planning Guidelines is prepared as a guide for islands
development which aim to ensure the preservation and improvement of the islands environment. There are four
categories of islands in Malaysia which has been classified based on the land area, population and key
economics activities:

e Development island

e Tourism island

e Marine park island

e |[sland without inhabitant

As Malaysia aspires to achieve sustainable development and strengthening implementation of climate change,
this guideline has identified the planning principles that could be potentially be referred for low carbon islands
adaptation:

e The development of island should be based on the Doctrine of Universal Development Planning principle

e The carrying capacity

e Preservation of ecosystem

e Preservation of national heritage

e Ensure people and tourist welfare, comfort and safety

Table 3.9: Details on Island and Marine Park Physical
Development Planning Guidelines 2015

ltems Details
Year Adopted 2015

Type of Policies Climate Change Response

Administrative

National
Level

Anchor Actor(s) PLANMalaysia, Local Authorities

Sustainable island development,

Key Component .
4 P green design elements

Figure 3.7 : The Island and Marine Park Physical Source: Synthesised from PLANMalaysia, 2015

Development Planning Guidelines

Source: PLANMalaysia, 2015
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3.3 Policy Framework

Since the honourable Prime Minister of Malaysia made the pledge of 40% voluntary reduction of the country’s
carbon emission intensity of GDP by 2020 at COP 15 in 2009, various national level climate change responses and
low carbon initiatives have emerged in the forms of policies, framework and guidelines. As most islands are
favourite tourists spot and place of attraction for tourism, it is essential that islands in Malaysia to take into account
global challenges of the sustainable development agenda.

It is critical that the this desktop study to carefully considers as much as possible all relevant global and national
climate change mitigation and sustainable development policies as well as all existing national, regional and local
development and environmental policies with a view to concretely linking the former with the latter policy sets.

This desktop study therefore, serves as a key policy instrument that and bridges among higher level sustainable,
low carbon development policies and the local level development policies (refer Figure 3.1). Crucially, by identifying
the relationship between these policies, a clear framework for mainstreaming the outcome of this desktop study
into the existing development planning and control is laid out.

Figure 3.8: Policy framework for Low Carbon Island Model

Source: Low Carbon Island Model Dekstop Study, 2017



4.0 Best Practices

This chapter overviews the international best practices of low carbon island based on Category A, B and C. Each
case study is reviewed for their distinct profiles and low carbon measures. By the end of this chapter, a set of
common key features of low carbon island are then determined to provide the framework for low carbon island
Langkawi mitigation measure proposals.

4.1Category A
4.1.1)ejulsland

Jeju Island is the largest island off the coast of the Korean Peninsula, and the main island of Jeju Province of South
Korea. The island lies in the Korea Strait, south of South Jeolla Province. The population of this island in 621,550 in
2014 with the density of 316/km?(818/sq. mil). The sunny and windy climate makes the island an ideal location to
test the concept of distributed energy generation and micro-grids. By 2030, the island plans to become carbon-
neutral and fully-sustainable through the use of renewable energy. Renewable energies currently make up about
5% of the total electricity supply on Jeju Island. Furthermore this plan would bring to the creation of about 40,000
green jobs.

Jeju Island's switch to carbon-free energy is being implemented in three phases, according to Renewable Energy
Futures for UNESCO Sites:

e First phase: to make Gapado Island carbon free, turning it into a laboratory and model for the Jeju Island
initiative.

e Second phase: to raise the share of new and renewable energy in the energy market to 50 percent by
2020.

o Third phase: to make Jeju Island carbon-free and a green-growth city by 2030.

The plan will replace all fossil fuels through utilizing wind via land and sea turbines, solar energy, small hydropower
and electrical storage facilities. Jeju residents will also see the proliferation of electric cars and smart homes,
among many other improvements. There will also be an increased presence of electric cars and smart homes on
the island. Jeju Island plans to increase the number of electric cars from today's 852 units to 377,000 by 2030.
Subsidies for EV usage will be available for residents as well as an EV battery lease program, according to The
Korea Herald. Roughly 15,000 rapid-charging stations are expected to be operating by 2030. There are only 79
stations now.

Table 4.1: General information on Jeju Island

ltem Details

Population 621,550 (2014)
Land area

(km?)

Density

(persons/ 316 (2014)
km?)
Emission
reduction/
Environment
target

Key
economics Tourism, fishery

activities

Source: Carbon Free Island Jeju by 2030, 2012

1,848

Carbon neutral by 2030
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Table 4.2: Jeju Island sustainable initiatives and strategies

Initiatives Strategies
Smart Grid
o e QOperating Smart Grid test-bed by 2013
Energy Efficiency
e Smart Grid Spread Business from 2016
e Transforming entire Jeju-do into Smart Grid by 2020
Electric Vehicle
Public sectors by 2017+ 10% supplied (29,000
Transportation * y pplied ( )

e Public transportations by 2020+ 30% supplied (94,000)

e Passenger cars by 2030+ 100% of electric cars (371,000)

100% Replacement to New Renewable Energy, Reorganization of Power
Supply System

R le E
enewable Energy «  1GW of wind energy by 2019+ 50% replaced

e 1.9GW of wind energy by 2030+ 100% replaced
Source: Carbon Free Island Jeju by 2030, 2012

4.1.2 Hawaii Island

Hawaii is the largest island located in the U.S. state of Hawaii. It is the largest and the southeastern-most of
the Hawaiian Islands, a chain of volcanic islands in the North Pacific Ocean. With an area of 10,430 km?, it has 63%
of the Hawaiian archipelago's combined landmass, and is the largest island in the United States.

As of the census of 2010, the island had a resident population of 185,079. There were 64,382 households in the
county and the population density was 17.7/km? In 2007, Hawaii became the second state in the Nation to set a
binding cap on greenhouse gas (GHG) emissions through Act 234, which declared a policy to reduce GHG
emissions statewide to 1990 levels by the year 2020. Act 234 served as the foundation for the Hawaii Greenhouse
Gas Program, which was established by the Hawaii Department of Health (DOH) to combat the threat of climate
change and sea level rise. This Program utilises the Air Pollution Control Permit process of DOH’s Clean Air Branch
to regulate GHG emissions statewide, in conjunction with other Federal and Hawaii State programs to mitigate
GHGs. Act 234 also established the Greenhouse Gas Emissions Reduction Task Force within the Department of
Business, Economic Development, and Tourism (DBEDT), and directed the Task Force to prepare a Work Plan and
regulatory scheme for implementing the maximum practically and technically feasible and cost-effective reductions
in greenhouse gas emissions from sources or categories of sources of greenhouse gases to achieve the statewide
greenhouse gas emissions limits by 2020.
Table 4.3: General information on Hawaii Island

[tem Details
Population 185,079 (2010)
Land area (km?) 10,430
Density (persons/

17.7km? (201
) m? (2010)

12% by 2020 compared to

Emission reduction/ 2007

Key Economic

L Tourism, Agriculture, Services
Activities

Source: www,hawaii.gov



Table 4.4: Hawaii Island sustainable initiatives and strategies

Initiatives Strategies

Solar Power

e | arge industrial-scale projects and smaller distributed-generation
photovoltaic (PV) systems

e More than 700 MW of solar capacity (90 percent of which is PV)
Wind Energy

e Expansion of wind farms (6 solar farms accounting for about 200MW of
Renewable energy electricity)

Geothermal Energy

e Puna Geothermal Plant which capable to generate 38 MW of electricity

Energy Storage for Renewable energy

e One industrial-scale lithium-ion battery-storage project is already
operating in Hawaii, and dozens of smaller ones are at work, with more in
the pipeline

Hybrid and Electric Vehicles
Transportation
e EVsto account for 16 percent of the market by 2030

Source: www.mckinsey.com, Hawaii Quest to Become Low Carbon Leader. 2018

4.1.3 Maldives

Republic of Maldives, is a South Asian island country, located in the Indian Ocean, situated in the Arabian Sea. It
lies southwest of Sri Lanka and India. Comprising a territory spanning roughly 298 square kilometres, Maldives is
one of the world's most geographically dispersed countries, as well as the smallest Asian country by both land
area and population, with around 427,756 inhabitants(1,102.5/km? as for the density). In 2014, Maldives has come
out with a strategy report for the island to achieve it’s carbon neutral target by 2020. It estimates Maldives
Greenhouse gas (GHG) emissions by 2020, identifies abatement opportunities and costs and provides input for
strategic considerations for establishment of 2020-targets considering also the pledge for carbon neutrality made
under the United Nations Framework Convention on Climate Change (UNFCCC). Maldives GHG emissions were
estimated to increase from about 1.1 million tonnes carbon dioxide equivalent (MtCO.e) in 2009 to about 2 MtCO,e
in 2020. The two predominant emitting sectors are electricity generation and mobile emissions sources. While
electricity generation is the greatest emitter it also holds the greatest potential mitigation for the island. Other
sectors which have been covered are transportation, waste and tourism.

Table 4.5: General information on Maldives Island
ltem Details

Population 427,756 (2016)

Land area (km?) 298

Density (persons/
1,102.5 (201

k) ,102.5 (2016)

Emission reduction  Carbon neutral by 2020

Key Economic

Activities Tourism, Agriculture, Fishery

Source: www.environment.gov.mv
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Table 4.6: Maldives sustainable initiatives and strategies

Initiatives Strategies

e Electricity generation sector is to become carbon neutral by 2020

e Renewable energy in electricity generation is targeted to reach 50% by
2015

e \Waste-to-energy programme to establish up to 4 MW electricity
generation capacities in Thilafushi to supply the utility grid and fully cover
the electricity demand of the island. Time horizon for commissioning of

the plant is 5-6 years

Renewable Ener
v e Malé region solar PV programme which comprises 11 MW for the capital

of Malé and 4 MW for Hulhumalé. Time horizon is 5-6 years. FIT scheme
is supposed to help spur investments required for this programme.

e Wind/gas hybrid system with up to 25 MW LNG plant for base load and
up to 20 MW wind power

e Net metering

e Storage technologies

e Resort to use renewable energy

e Replacing conventional air conditioners (unitary, decentralized ACs used

] in guest rooms) with energy efficient ACs
Tourism

e | arge solar water heaters

e | east cost options for electricity (LCOE) generation across resort islands
(hybrid solar-diesel or hybrid solar-LNG)
Logistics
e \Waste to energy plant to supply energy for warehouses
Transportation and logistics
e High efficiency generator

e Deep sea cooling

Household

e Switching from LPG to electric for cooking

Construction

e | ess dependency on diesel for transporting construction goods
Fishery
Energy Efficiency e Small PVs to supply the energy needs (electrical cooking and mini cold

storage)

e The consumption of LPG and kerosene at fisheries vessels was
determined to be less than 1 ktoe in the 2009-energy balanc

Agriculture
e Organic waste and manure for generation of biogas

Source: Maldives Low Carbon Development Strategy, 2014
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4.2.1 Samui Island

Samui Island is located at the NorthZast of Surat Thani Province with 20 km distance from the main land. The total
area of the island is 228 km?. The composition of the island consists of mountain and hilly area in the central part
(54%) while the rest are uninhabitable area includes plane area (33%), beaches (8%), and low land (5%). Generally,
Samui has tropical weather with the average temperature of 29 °C.

Samui is a district under the Surat Thani province with population of 53,201 (2009). The population does not
include unregistered population from other places that are working in Samui which accounted for approximately
100,000 persons It is divided into 7 sub-districts; Ang Thong, Lipa Noi, Taling Ngam, Na Mueang, Maret, Bo Phut,
and Mae Nam. The economy of Samui relies heavily on tourism industries where the average expenditure of visitors
and tourists is 102.98 USD/person/day in 2010. In 2010, the total revenue from visitors were about USD 307mill.

In term of GHG emission in Samui, direct and indirect emissions generated from existing infrastructure in Samui
Island can be described as follows :

Table 4.7: General information on Samui island

ltem Details
Population 62, 500 (2012)

Land area

(k)

Density

(persons/ 270 (2012)
km?)
Emission
reduction/
Environment
target

Key
Economic Tourism
Activities

228.7

Carbon emission of 49.6% by 2030

1) Electricity supplies

Current scenario — Primary energy use in SAMUI Island is electricity purchased from PEA (Provincial Electricity
Authority). This electricity is generated by power generation facility in the main land and transmitted through
submarine feeders in order to supply to loads via a power transmission line. The energy demand recorded
historically increases from 28.4 MW in 2000 to 95 MW in 2012. The electricity consumption is mostly for commercial
and residential buildings. The energy consuming equipment includes air conditioning system, lighting system,
water treatment system and others.

Potential low carbon solution - It is observed that current electricity facilities will be critically short of supplies.
Therefore, the expansion projects to serve higher energy demand must be invested. The new investment can be
seen as good opportunities to adopt the low carbon emission technology such as power generation with
cogeneration.
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2) Fuel supplies

Current Scenario : The major fuel consumption in Samui are from transportation sectors such as cars, planes,
boats etc. In addition, fuel combustion for heating equipment such as boilers, furnaces and households also
contribute to carbon emission. Existing transportation infrastructure in Samui are either not wellZleveloped or
inefficient causing in higher GHG emission.

Potential low carbon solution : Traffic reZlesign will serve the town expansion and emit less carbon dioxide. Fuel
switching from conventional fuel to natural gas or bioZiesel is also an attractive solution. Fuel are supplied to
Samui Island are either by ships or boats for sea transportation while for inland transportation, it is done by bulk
trucks or tanks to the site storage.

3) Hotels and Resorts

Current Scenario : There are approximately 425 hotels and resorts (around 15,012 rooms) on the island locating
close to the beaches. The primary energy consumption of buildings were used for air conditioning systems, lighting
and electric water heating etc. From experience in engineering design and audit, 60%2Z/0% of total energy
consumption belongs to HVAC system and 15% will be accounted for lighting system.

Potential low carbon solution: The potential for energy management of the building provide high opportunities for
carbon emission reduction though higher energy efficiency equipment and renewable energy such as solar heating
or cooling to replace conventional boiler and electric chiller etc.

Low Carbon Measures for Samui Island
Low Carbon Measures for Samui Island can be divided into 9 categories as following:

Table 4.8: Samui sustainable initiatives and strategies

Initiatives Strategies

e Realisation of low carbon measures on town structure planning is
recommended and should be integrated into the new revision of town
Town Structure Planning structure planning. The conceptualisation of low carbon measures on
town structure planning includes the visualistion and adaptation of
greenery areas and non greenery areas

e Fuel consumption for transportation on Samui Island accounted for 42%
from the total energy consumption on the island. There are six
recommmended policies for development and maintenance of
transportation system on Samui Island, which are:

e Upgrading public transportation
Transportation Planning e Diffusion of low carbon vehicles and developing charging stations
® Developing the space for bicycle and pedestrian
e Traffic congestion reduction by road improvement
e Providing appropriate sightseeing information system
e Mobility Management

e Current electricity facilities of Samui have been critically short of supplies.
Hence, investment in new energy sources is necessary. This is an
Area Energy Planning opportunity to adopt the low carbon emission technology to produce the
electricity for the island such as Combine Cycle Power Plant (CCP),
Renewable energy generation from wind and solar



Initiatives Strategies

e Efficient management of electricity demand and supply through the

Area Energy Management , , ,
introduction of SMART Grid System

e Three major RE that are recommended for Samui are solar energy, wind
and small hydro power.

Renewable Energy (RE) e Solar energy: solar PV farm and solar PV rooftop

e |nstallation of small hydroelectric power station along the rivers and
canals in the island

e Municipal Solid waste: Heat recovery from MSW incineration for the
Untapped Energy Use Planning production of electric

e Kitchen waste to biogas

e | ow carbon building guideline or programme is recommended as a tool
Low Carbon Building to encourage the building owners to build or renovate their own buildings
to meet with the guideline and get certification from the programme.

e Stakeholder driven (bottom up approach)

Eco4 ifestyle e Top-down approach and technologically driven — Low carbon logo,
Samui Low Carbon Center, Eco-points programmes, 3R programme

e Addressing environmental issue such as water supply management,
Environmental Planning waste water management and solid waste management are
recommended

4.2.2 Jersey Island

The island of Jersey is part of the Channel Island, the archipelago in the English Channel off the French coast
of Normandy. Jersey has a separate relationship to the Crown from the other Crown dependencies of Guernsey
and the Isle of Man, although all are held by the monarch of the United Kingdom. Jersey is a self-
governing parliamentary democracy under a constitutional monarchy, with its
own financial, legal and judicial systems, and the power of self-determination. The Lieutenant Governor on the
island is the personal representative of the Queen.

In 2014, Jersey have been committed to reduce their carbon emission as much as 80% in 2050 in comparison to
the base year 1990. The Energy Plan sets out a pathway to 2050, it identifies a number of actions and
interventions which if successfully implemented will contribute to Jersey achieving a reduction in its carbon
emissions in line with other jurisdictions.

The Energy Plan are is based on three framework policy areas for action:

1. Demand Management — reducing demand through series of interventions across all emissions sectors
according to identified targets each decade;

2. Energy Security & resilience — ensuring a diverse, safe and resilient supply of energy to meet Islands
needs;

3. Fuel poverty and energy affordability — ensuring that energy is affordable to all members of the community



LOW CARBON ISLAND MODEL

Table 4.9: General information on Jersey

ltem

Population
Land area
(kn?)
Density
(persons/
km?)
Emission
reduction
target
Key
Economic
Activities

Initiatives

Details

100,080 (2014)

819

2,121 (2014)

To reduce carbon emissions by
80% (compared to 1990) in 2050

Finance, Tourism

Table 4.10: Jersey sustainable initiatives and strategies

Strategies

Sector 1 : Demand Management

Domestic

Industrial &
Commercial

Agriculture

Road transport

Aviation

Waste water treatment

F-gases

Energy efficiency measures applied to pre-1997 stock of properties
Introducing a ‘low-carbon’ standard for new homes through Building Bye-Laws
Implement micro-renewables in the domestic sector

Assisting the uptake of micro generation

Improved energy efficiency through behaviour change programme

Energy efficiency improvements in the Public Sector (States of Jersey)

Energy efficiency improvements in the Private Sector

Reducing emissions from ruminants

Implementation of Anaerobic Digestion systems for waste management of livestock
slurry by 2020

Improved EU emissions standards for cars

Improved EU emissions standards for vans

Increase in number of Ultra Low Emission Vehicles (ULEVS)
Achieving Sustainable Travel Plan congestion management targets
Achieve a 5% shift to sustainable modes of transport by 2020
Improved international operating standards for aircraft

Liquid waste treatment options

EU F-gas regulation phase out

Sector 2 : Energy security & resilience

Power generation & o

Security of Supply

Develop an energy resilience strategy

Contingency planning and stockholding for liquid hydrocarbons
Working with Jersey Electricity plc to set supply standards
Preparing the way for utility scale renewable energy

Minimising residual waste

Investigate district heating from the energy from waste plant

Investigate use of biofuels



Initiatives Strategies

Sector 3 : Fuel poverty and affordability of energy

Fuel poverty and e Understanding affordable energy in the Jersey context

affordability of energy Understand how competition in the local energy market affects prices paid by

consumers

4.2.3 Penghu Island

Penghu Island is an archipelago which consist of 90 island located in Taiwan. The three most populous township in
Penghu are Magong City/Husi Township, Baisha Township and Siyu Township where the three cities connected via
bridges. The bridge connecting Baisha and Siyu is the longest bridge in the Republic of China and is called the
Penghu Trans-Oceanic Bridge. Penghu island are generally low lying, with wide grassland plains with many small
fishing villages across the archipelago. In 2011, Penghu is selected to be “Low Carbon Example Island” by the
Ministry of Economic Affairs (MOEA) and investment of 8.1 billion NTD are expected to be channel into creating
‘low carbon home” of Penghu.

Table 4.11: General information on Penghu Island

ltem Details

Population 101.758 (2014)

Land area 141

(km?)

Density

(persons/ 720 (2016)

km?)

Emission

reduction/ Reduction of 60% GHG emission
Environment  compare to BaU in 2015

target

Eiznomic Fishery, Tourism

With a goal to make Penghu a world-class low carbon island, a comprehensive framework have been developed
by the MOEA to achieve their goal in reducing 60% of GHG emission in comparison to 2015 BaU. The 5 year plan
(2011-2015) include eight sectors of measures to realise carbon emission reduction in Penghu by 2015:

Table 4.12: Penghu sustainable initiatives and strategies

Initiatives Strategies

e Tapping into the existing local natural resources for RE such as wind and
solar energy. Among the major projects under this sector are :
e Wind turbines (96MW)
Renewable energy (RE) , ,
e |Installation of photovoltaic structure (1.5MW)
®  6,400m? solar water heaters in households.

e Renewable Energy Exhibition Park
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Initiatives

Energy saving

Green transportation

Low carbon building

Forestation: Increasing green
spaces

Resource recycling

Low carbon life

Low carbon education

4.2.4 Miyako Island

Strategies

Increase the efficiency of electricity usage. The projects under this sector
includes

2,160 smart meters
4,000 LED street lights

14,000 energy-efficient appliances
Introducing low carbon transportation option

6,000 electric scooters

B2 bio-diesel on the island

Green building certifications for all new buildings

200 hectare green areas

All recyclable wastes will be reused to reduce the total waste of the island.
Installation of zero-waste facility will be installed
Reduction of water leakage rate from 32% in 2010 to 25%

Underground water reservoirs will be constructed to increase water
resources

Promoting low carbon life among local resident to increase project
participation.

Promote low-carbon community
Public participation

Carbon labels and energy management

Low-carbon related materials will be introduced in schools throughout the
communities.

Miyako Islands is located at the Okinawa Prefecture, Japan. Miyako Island located 300 kilometers south
of Okinawa Main Island and 100 kilometers north of the Yaeyama Islands It is known for it beaches snorkeling and
diving activities. The island is mostly flat and covered by sugar cane fields.

Miyakojima has been established as one of the eco-island in accordance to the Declaration of Eco-Island
Miyakojima. Through the establishment of the declaration, the City of Miyakojima has developed an island-style
Low Carbon Social System in the pursuit of Eco-Island Miyakojima.



Table 4.13: General information on Miyako Island

Item Details
Population 54,908 (2012)

Land area

(k)

Density

(persons/ 268.4 (2014)

km?)

Emission

reduction/ Reduction of 70% carbon emission
Environment  (in comparison to 2003) by 2050
target

204.5

Key
Economic Agriculture, Tourism
Activities

In developing low carbon initiatives in Miyakojima, the City has a reduction plan focusing on energy measures in
the transport and household sectors, which account for the highest proportion of emissions. There are three main
focus in building a low-carbon eco-island Miyako. There are :

1. Achieving self-sufficiency in energy with sugarcane and other sources
2. Eliminating CO, in the transport sector through clean energy

3. “Eco-action” utilising the energy of the sun and residents

There are three main sectors proposed in order to achieve the carbon emission reduction goal by the year 2050.
The sectors are :

Table 4.14: Miyako sustainable initiatives and strategies

Initiatives Strategies

e Miyakojima developed the Biomass Town Concept in order to build a
recycling based island that utilises local biomass, thereby preserving the
natural environment and maintaining tourism resources. The projects
includes :

e (Composting Project
Recycling-based Low-carbon

Urban Planning e Liquid Fertiliser Project

e Fffective Resource Use Project
e Ethanol Production Project
e Methane Fermentation Project

e BDF Project

Independent Model for a Low- e The city seek to improve its energy self-sufficiency by developing natural
carbon Social System: gas as well as tidal and wave power generation facilities. It will develop
Demonstration and Visualisation eco-tourism products that allow visitors to experience new energy

Project sources while touring the area.
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Initiatives Strategies

e FEco-activities being undertaken on Miyako Island to bring about a
sustainable island are linked to environmental (resource) preservation in
the form of underground water preservation, ocean preservation, and soil
fertility preservation; human resources development and the cultivation of
environmental preservation activities; and the creation of new industries.

Eco-island Miyakojima Activities ~ ® Among the new proposed activities for Eco-island Miyakojima are :
1) Clean-up activities
2) Resource-recycling activities

)
)
3) Environmental (resource) preservation activities
4) Afforestation activities

)

5) Support for eco-activities

4.3 Gategory G
4.3.11sle of Eigy, Scotland

The Isle of Eigg is an island in Scotland, lies to the south of the Skye and to the north of the Ardnamurchan
peninsula. The main industries are tourism, agriculture, public services, construction and the creative industries,
which managed by the Isle of Eigg Heritage Trust. The population of Eigg is 105 (2017) with a land area of 30.49
km?. It is known as green island and aim to become a carbon neutral island. The basic profile of Isle of Eigg is
summarised in Table 4.15

In the Climate Change (Scotland) Act 2009, Scotland had pursued an overall 42% carbon emission reduction by
2020 target. Therefore, the Scottish islands are leading the way in achieving the aspiration by establishing the
Smart Island Initiatives.

The island carbon emission is made out of direct and indirect emission. It is found that the direct emissions which
contributed 45% of emission is associated with electricity use, space and water heating, food and vehicle use.
Meanwhile, indirect emissions contribute 55% from goods and services. Therefore, the Smart Island initiatives aim
to create smart, inclusive and thriving island societies for an innovative and sustainable Europe.

Table 4.15: Basic profile of Isle of Eigg
ltem Details

Population 105 (2017)

Land area (km?) 30.49

Density
3.4 (2017
(persons/km?) ( )
K .
ey I.EF:onomlc Tourism
Activities

Source: http://www.isleofeigg.org/



Among the initiatives and programmes suggested towards green island are for examples, the use of renewable
energy sources such as wind, solar and hydro-electric. These initiatives indirectly raise an awareness on energy
consumption among the residents since each household is allocated a certain amount of energy and only allowed
to use bkw of energy at a time. The Isle of Eigg also managed to cut nearly 50% CO,emissions by implementing
these initiatives.

Others initiatives to reduce the emission further, the residents of Eigg focused on cutting down the use of fossil
fuels that used for home and water heater by installing solar thermal panels systems. They also reduce the use of
island vehicles and encourage active mobility. Other than that, the Isle of Eigg has actively involve in reducing the
amount of waste through 3R (reduce, reuse and recycle) in order to reduce the methane emission. Table 4.16
enlists the summarised initiatives which can be learnt from Isle of Eigg for low carbon islands context:

Table 4.16: Isle of Eigg initiatives and strategies

Initiatives Strategies

e The use of wind, solar and hydro-electric as main source

e Allocation of a certain amount of energy and allowed only to use 5kw of energy at a
time

Awareness on energy consumption among the residents to install solar thermal panel

Renewable Energy systems

e Each home to use ‘owl meter’ (wireless energy monitoring and heating control)to
monitor the use of energy

e Providing access to good quality wood fuel as an alternative to coal and kerosene
e Reduce the island vehicle

Green Mobility Provision of an all year-round mini-bus run in part on recycled chip-oil
e Encourage walking and cycling by providing green grant for residents to buy new
vehicles

Sustainable Waste ©® Encourage more local food to reduce food miles
Management e Promote 3R (Reduce, Reuse, Recycle) and composting

Source: www.scottish-islands-federation.co.uk, 2014

4.3.2 Fetlar, Scotland

Fetlar is one of the North Isles of Shetland, with the area of 40.78 km?and population of 61 (2011). Fetlar is known
as the eco friendly island with fishery and tourism as a key economic activities. Fetlar, Scotland have also start to
take an action towards reducing the carbon emission. Same as the Isle of Eigg, the Fetlar Community Association
through Community Development plan, a number of smart island initiatives have been identified and implemented.

One of the initiatives is to reduce energy consumption through energy audit and energy saving measures. By
partnering with Energy Saving Trust, incentives is given to the Fetlar residents for upgrading the insulation and
heating systems as well as installation of heat pumps. This initiative also promote the use of wind turbine as a
energy sources.

In order to position itself as an eco friendly island, Fetlar promotes the use of electric transport by installing the
primary charging point for electric vehicle including electric minibus. To raise the level of consciousness among the
communities, Fetlar also took an action to reduce food miles by encourage the residents to grow their own
supplies. In conjunction with this initiatives, it is planned to introduce a community composting scheme. Table 4.18
summarises the carbon initiatives in Fetlar.
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Table 4.17: Basic profile of Fetlar

ltem Details
Population 61 (2011)

Land area (km?) 40.78

Density
1.5 (2011
(persons/km?) ( )
Key E i
ey .F:onom|c Fishery and tourism
Activities

Source: http://www.fetlar.org/eco-friendly-island

Table 4.18: Fetlar initiatives and strategies

Initiatives Strategies

e Incentives for the installation of 6kw wind turbine for heating facilities

Ener
% , e Conduct home visits for energy audit and offer advice for energy saving measures.
Conservation
e Provide incentives for upgrading insulation and heating systems
e Provision of electric minibus
Green Mobility e Provide primary electric charging station that linked with wind turbine, therefore

replacing the use of diesel

e Proposed a scheme to provide both outdoor and indoor areas for growing their own

Sustainable Waste food supplies.

Management
e Introduce a community composting scheme to recycle food waste

Source: www.scottish-islands-federation.co.uk, 2014

4.4 Key Features of Low Carhon Island

With all the provided reviews of international low carbon island best practices, this section sums up the reviews
made based on the categories of islands (A, B and C) with their respective population, land area, density, key
economic activities and key common features of low carbon initiatives. The low carbon policies and developments
plans are synthesised to produce the prominent low carbon sectors based on frequencies combated by these
islands such as clean energy, transportation, water and waste management, tourism, community, lifestyle,
governance and many more. These wide ranging initiatives are then proposed to be adopted in Langkawi Island
towards its Smart Low Carbon Island vision. Table 4.19 and 4.20 summarises the best practices’ key profiles and
key common features of the low carbon islands reviewed.



Table 4.19 : Summary of best practices' profiles

Benchmarking Islands

Category A B C
LANGKAWI

Islands JJ HW MV SM Js PG MY IE FT
coouiation 04670 185079 427756 62500 100080 101758 54908 105 61 85,588

P (2014)  (2010)  (2016)  (2012) (2014)  (2014)  (2012)  (2017) (2011)  (2010)
'(‘lfr:g area 1848 10430 298 2087 819 141 2045 3049  40.78 4785
Density 316 17.7 11025 270 2121 720 268.4 3.4 15 -
(persons/km?)  (2014)  (2010)  (2016)  (2012)  (2014)  (2016)  (2014)  (2017)  (2011)

60% GHG
Emission (;ZL?;T 12% by ngir;fg 49.6%  80% by ig:sfrg 70%by  Not Not Not
Reduction by 2030 2020 2020 y by 2030 2050 o B;U in 2050 specified specified  specified
2015

Tourism  Tourism, , . .

Key Economic Tourism, , , ) Finance  Fishery  Agriculture

. , Agriculture Agriculture  Tourism
Activity Fishery

Services Fishery

Fisher
Tourism l y

. . . . Tourism
Tourism  Tourism Tourism Tourism

Note: JJ = Jeju, HW= Hawaii, MV=Maldives, SM= Samui, JS = Jersey, PG=Penghu, MY=Miyako, IE = Isle of Eiigg, FT = Fetlar

Based on the table, Langkawi Island is parallel with other islands under Category B. Category B islands are islands
that have big potential for growth and more opportunities to implement low carbon society initiatives. Table 4.20
summarises the key common features of low carbon island based on the low carbon initiatives and policies from
the best practices.

Referring to the table4.2, the low carbon initiatives of each island’s best practice are distributed based on the
related sectors. A dot is assigned if there are specific low carbon best practices put in place by islands. The dots
are then counted and summed based on each island category and the grand total for all the categories. The
distribution patterns that can be observed are; the islands in Category A are more urbanised, and being developed
islands with a complex city-like system, they are expected to have more low carbon initiatives, but surprisingly our
benchmarking study shows otherwise. One of the reasons, islands in Category A are fully developed islands and
are focusing more on commercials and tourism instead of industries. Thus, there are no specific low carbon
initiatives related to industry and more low carbon measures on the smart tourism.

Because they have less industrial land use for economic activities, less need for infrastructure and utilities
management for sewage sludge or industrial waste. The islands’ landuse are more committed and have less space
for more low carbon initiatives. The islands are also already advanced towards carbon neutrality and have
considered many low carbon initiatives in previous plans and now there are engaging more focused key sectors
such as renewable energy, energy efficiency, tourism and transportation to further reduce their carbon emission
towards neutrality.

On the contrary, the islands in Categories B have more complete coverage of low carbon measures tackled from
smart tourism, renewable energy, transportation, waste management community and urban governance. This is
due to their economic stand, carbon emission target and space for landuse as developing islands; there are more
room for improvements and land for development, thus there are more opportunities for islands under this category
to target their carbon emission reduction and implement the low carbon measures. Their carbon reductions target
are larger in number compared to islands in Category A (i.e. 80% carbon reduction by 2050 for Jersey Island, a 5
year 60% reduction plan from 2011-2015 by Penghu Island and 70% carbon reduction by 2050 for Miyako Island).
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Table 4.20: Summary of key common features

Key Policies Aspects

Category A B C GRAND
Total Total Total
Cities JOHW MV SM  JS PG MY IE FT TOTAL
Green Production - ° 1 ° 1
Green Jobs - ° 1 -
Smart Tourism ° ° 2 ° ° ° 3 -
Smart Agriculture ° ° 2 ° ° ° ° 3 ° 1
Active Mobility ° ° ° 3 ° ° ° 3 ° ° 2 n
Green Freight
3
Transport L4 L4 L4 * * * 3 * * 2 n
Renewable Energy ° ° ° 3 ° ° ° ° 4 ° ° 2 “
Energy Efficiency ° ° ° 3 ° . ° ° 4 ° ° 2 “
Green Buildings ° 1 ° ° ° 3 ° ° 2 -
Commercial ° 1 ° ° ° 3 - 4
Residential ° 1 ° ° ° 3 ° ° ) 6
Green Network/
- ° 1 - 1
Forestry
Smart Water -
- ° ° 2 - 2
Management
Sustainable Waste
Management I ® ® * 4 ® ® 2
Low Carbon Smart
Community/ - ° ° ° ° 4 ° ° 2
Education
Lifestyle ° 1 ° ° ° ° 4 ° ° 2
Green Urban
Governance . 1 . 1 - 2

Note: JJ = Jeju, HW= Hawaii, MV=Maldives, SM= Samui, JS = Jersey, PG=Penghu, MY=Miyako, IE = Isle of Eiigg, FT = Fetlar

For islands in Category C, they are slightly the same coverage as those islands in Category B, but we can notice
that they do not focus on industry and commercial but more initiative on green production. As they have more land
to develop domestic food, this initiative is seen as feasible for the residents to grow their own local food to reduce
dependency on food transportation and reducing carbon eventually. As for Langkawi Island, as a developing island
under Category B has more great potentials for low carbon mitigation measures. Hence, these are the prominent
low carbon sectors with high frequency of dots which can be proposed: Green Urban Governance, Renewable
Energy, Energy Efficiency, Active Mobility, Green Freight Transport, Smart Agriculture, Lifestyle, Low Carbon Smart
Community/Education, Low Carbon Green Building, Waste Management and Smart Tourism.



9.0 Langkawi as a Showcase of Low Garhon

Island in Malaysia

In order to transform islands in Malaysia into low carbon islands, there is a need to choose an island to be a pio-
neer and set as a best example on how a low carbon island can be implemented across the country. From the cat-
egorisation of islands (Chapter 2), islands in Malaysia have been categorised into three (3) categories: 1) Category
A; 2) Category B and 3) Category C. Generally, the three categories are suggested according to their rate of urban-
isation, whereby islands in Category A are more dense in terms of population and development (e.g. Penang ls-
land); Category B islands consist of islands that have big potentiality for economic growth (e.g. Langkawi Island)
while Category C is comprised of smaller islands that are lower in population density (e.g. Bruit Island).

9.1 Background

For the purpose of this report, Langkawi Island within Category B which provides more room and flexibility for low
carbon development has been chosen as the case study for Low Carbon Island in Malaysia. This is due to its high
potentiality and opportunities for growth compared to the highly compact, static and city-like Penang Island under
Category A and the least developed islands in Category C. Langkawi Island has a great deal of potentials for
growth in terms of economic activities and population, and these two are considered as major drivers of GHG
emissions. Hence, it is justifiable to take Langkawi Island as the pioneer (case study) for low carbon islands in
Malaysia.

Langkawi Island located in Kedah is an archipelago of 104 islands and is situated about 30km from the mainland.
In terms of Langkawi Island’s administration and governance it is under the jurisdiction of Langkawi Municipal
Council. The island covers 46,590 hectares with the population of 98, 000 people (2015) where 90% of the majority
are Malay and the rest include small Chinese and Indian communities. The economic activities in Langkawi are
greatly spurred and contributed by tourism sector. In 2007, it has been conferred upon the UNESCO Global
Geopark which further enhances tourism activities in the island and thus increases the number of visitors to the
island. Endowed with vast area of forest (66% of the total land use) and the island being a geopark, it is included in
the Environmentally Sensitive Areas (ESA) and should be properly and strictly managed. Apart from forestry, other
land uses in the island include residential land, commercial land, industrial land use and vacant land. There are
relative increases in what are considered as urban land uses in the form of residential land from 2.11% of the total
area (2003) to 4.21% (2015). This indicated a significant increase in the number of population. Langkawi Island land
uses also encompass industrial activities whereby half of it are heavy industries (36.09 hectare).

Due to the rapid, emerging developments, Langkawi has also encountered some of the negative effects from
climate change such as flooding. Some parts of the heavily populated areas in Langkawi Island are frequently
flooded due to heavy rainfall. Among the frequently flooded areas are Padang Mat Sirat and Pekan Kuah. The
issues of inefficiency of existing infrastructures such as poor drainage system worsen the problem of flooding and
can directly affect economic growth especially in the tourism sector.

Therefore, based on the potentiality with respect to the physical characteristics and adaptability, economic
environment and the need of going low carbon of Langkawi Island, Langkawi Island is the most suitable case study
in pioneering Low Carbon Islands Model in Malaysia.
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9.2 Socio-Economics and Sectoral Findings
9.2.1 Administrative Profile

Langkawi Island is under the administrative jurisdiction of Majlis Perbandaran Langkawi Bandaraya Pelancongan
(MPLBP) i.e. the Municipal Council of Langkawi Tourism City. It is referred to as MPLBP in this report. It is
subdivided into six mukims or sub-districts namely Mukim Padang Matsirat, Mukim Bohor, Mukim Kedawang,
Mukim Ayer Hangat, Mukim Kuah and Mukim Ulu Melaka as shown in Table 5.1.

Table 5.1: Details on Mukims in Langkawi Island

Mukim Area (ha) Population (2014) Density (person/acre)
Padang Matsirat 7,567.77 9,667 1.28
Bohor 3,257.30 6,944 213
Kedawang 5,431.98 12,819 2.36
Ayer Hangat 5,870.61 13,935 2.37
Kuah 15,948.07 37,469 2.35
Ulu Melaka 8,5614.14 17,366 2.04
TOTAL (LANGKAWI)  46,589.87 98,200 2.11

Source: Laporan Analisis dan Strategi Pembangunan Rancangan Tempatan Daerah Langkawi 2030 (Penggantian)

The whole of Langkawi Island is within Langkawi District and therefore it is under the jurisdiction of the Langkawi
District Officer under the Kedah State Government. However Langkawi Island is also a local authority under the
Local Government Act 1976 (Act 171) and also a Local Planning Authority under the Town and Country Planning
Act 1976 (Act 172). Its function as a local authority and local planning authority is headed by the Municipal Council
President (Yang DiPertua of Majlis Perbandaran) who is appointed by the Kedah State Government. Therefore
there are divisions of functions and authority in Langkawi Island between the District Officer and the Local Authority
President all according to the respective Acts.



9.2.2 Land Use Pattern and GChanges 2003-2015

Table 5.2 shows changes in the land use patterns in 2003 and 2015. There are relative increases in what are
considered as urban land uses in the form of residential land of 943.74 hect (from 2.11% of the total area in 2003
to 4.21% of the total area in 2015); in commercial land of 299.32 hect (from 0.48% in 2003 to 1.14% in 2015); and
industrial land use of 256.23 % (from 0.63% in 2003 to 1.21% in 2015). A notable increase is in vacant lands by
847.64 hect (from 0.29% to 2.11% in 2015). These are mostly abandoned agricultural land (mainly rubber and
padi) scattered all over the island.

The small increases in urban land uses above are contrasted heavily, by Langkawi Island standard, by major
decreases in land use types. It is alarming that ‘Naturally Langkawi’ (the tourism tagline) forests, considered as a
carbon sink, has decreased by 1775.85 hect (from 67.43% in 2003 to 66.00% in 2015). This is a decrease of
1571.53 hect (from 20.89% in 2003 to 18.23% in 2015 and means a decrease in green cover in Langkawi Island.
However it is interesting to note that land area for transportation which normally show increases in other urban
areas, show a decline of 203.71 hect (2.56% in 2003 to 2.21% in 2015).

Table 5.2: Land Use Pattern in Langkawi Island

Land Use Change
Land Use in Langkawi Island (HA)

2003-2015
Average
~and use 2003 2015 Al
% % ‘000 hect increase /
‘000 hect ‘000 hect decrease
(hect)
Urban land uses | 4,838.97 10.03 6,013.67 12.91 +1,174.70 97.89
Agriculture 10,078.53 20.89 8,507.00 18.26 -1571.53 -130.96
Forestry 32,525.85 67.43 30,750.00 66.00 -1775.85 -147.99
Water bodies 656 1.36 334.00 0.72 -322 -26.83
\(/Si‘izgf;z;’ 137.56 0.29 985.20 211 +847.64 70.64
TOTAL 48,236.91 100.00 46,589.87 100.00
Note:

1. There is an unexplained difference of about two thousand hectares in the total area of Langkawi. The 2003 figures are from
the 2003 Langkawi Local Plan while the 2015 figures are from the 2015 Langkawi Local Plan.

2. Urban land uses constitute residential, commercial, industrial, infrastructure, transportation, urban open spaces and
children’s playground.

Source: Laporan Analisis dan Strategi Pembangunan Rancangan Tempatan Daerah Langkawi 2030 (penggantian)
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Figure 5.1: Land use of Langkawi Island 2015

Source: Laporan Analisis dan Strategi Pembangunan Rancangan Tempatan Daerah Langkawi 2030 (penggantian)

9.2.3 Agriculture and Livestock

Approximately 8507 hectares of land in Langkawi Island are covered by agricultural activities. This covers about
18.26% of the total land use, which is the second biggest type of land use in Langkawi Island, next to forestry
which covers about 66% of the islands. The coverage shows a decrease of 1,571.5 hectares from 2003 which is a
decrease of 2.66%. The significance in terms of GHG contributions from a few types of agricultural activities will be
shown in other parts of this chapter. Table 5.3 shows the types of plantations available, in which rubber plantation
has the highest share (54.9%).

Table 5.3 Acreage for Agriculture Langkawi Island

Agricultural Types/Categories  Hectare Percentage (%)
Rubber 4670.00 54.90

Padi 2125.00 24.98

Coconut 29.87 0.35

Mixed agriculture 1280.60 15.05
Aquaculture 138.60 1.63

Livestock rearing 33.95 0.40



9.2.4 Forestry

Forestry is the largest land use category in Langkawi Island, comprising 30,750 hectares or 66% of the total
acreage. As a Geopark Island, Langkawi Island has nine (9) forest reserves that attract tourist arrivals due to its rich

heritage value. Below is the list of forest reserves in Langkawi Island:

1) Hutan Simpan Gunung Matchincang
2) Hutan Simpan Bukit Sawak

3) Hutan Simpan Ayer Hangat

4) Hutan Simpan Gunung Raya

5) Hutan Simpan Kuala Kisap

6) Hutan Simpan Bukit Malut

7) Hutan Simpan Selat Panchor

8) Hutan Simpan Dayang Bunting

9) Hutan Simpan Tuba Island

According to the Draft Langkawi District Local Plan (Replacement) 2030, Langkawi Island consists of 66% of
forested land as shown in Figure 5.1 and Table 5.2. This forest cover is 1.43% less than the 2003 land uses, which
is not a good development in terms of carbon sequestration in Langkawi Island. The forests can act as a carbon
sequestration zone in which it can remove the presence of CO, from the atmosphere.

Table 5.4: Details on forest in Langkawi Island

Acreage (ha)

Type of Forest Pad

P Ulu Melaka  Kuah Kedawang a gng
Matsirat

Protected - 1,723.87 818.69 116.91

Forest

Permanent 5,157.11 9,963.12 1,898.70 5,630.85
Forest

Reserves
Other forests 9.32 267.56 - 23.21
Total 5,166.43 11,954.55 2,717.39 5,770.97

Source: Draft Rancangan Tempatan Daerah Langkawi 2030 (penggantian)

Ayer Hangat

78.32

3,313.57

14.38
3,406.27

Bohor

4.69

1,718.89

10.81
1,734.39

Total

2,742.48

27,682.24

325.28
30,750.00
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9.2.9 Industry

Industry is one of the prominent economic sectors that contribute to the economic growth of Langkawi Island.
Diversification of industrial activities can generate income, provide employment and reduce poverty rate of the
local population. The fact that industrialization is often essential for economic development, this sector must be
sustainably managed so that it will produce a positive pattern on how localities benefit from economic growth.
Basically, manufacturing and services are the main types of industrial activities in Langkawi Island. Industrial
activities in Langkawi Island are divided into two different types, heavy and light industry. As indicated in the table
below, Langkawi Island has more than half of heavy industrial activities. This is due to the operation of a cement
factory in the island. Mukim Bohor has the least percentage of heavy industry (Table 5.5).

Table 5.5: Industrial area by mukim in Langkawi Island

Heavy Industry Light Industry
Mukim Total Percentage (%)
(Hectare) (Hectare)
Kuah 2.39 8.29 10.68 17.32
Ayer Hangat 32.56 16.45 50.25 81.51
Ulu Melaka 0.28 0.82 1.10 1.78
Bohor 0.40 - 0.40 0.65
Kedawang 0.46 - 0.47 0.76
Total 36.09 25.56 61.65 100.00
Percentage 58.54 41.46

Source: Laporan Analisis dan Strategi Pembangunan Rancangan Tempatan Daerah Langkawi 2030 (penggantian)

9.2.6 Waste Management

The increasing volume of municipal solid waste (MSW) in Langkawi Island is a cause for concern (see Table 5.6).
With the increase in urban activities and expected increase in tourists coming to Langkawi Island, the volume of
MSW is expected to increase even more. Between 2005-2010, the annual volume of MSW decreased by 4.05% but
between 2010-2014, the annual volume of MSW increased by 15.23%.

Table 5.6: Annual volume of waste in Langkawi Island

Year Annual Volume (Tonne)
2005 639,036
2006 630,980
2007 632,170
2008 631,781

2009 639,560



Year Annual Volume (Tonne)

2010 613,126
2011 655,162
2012 613,454
2013 744,223
2014 706,534

Source: Laporan Analisis dan Strategi Pembangunan Rancangan Tempatan Daerah Langkawi 2030 (penggantian)

9.2.1 Gonclusion

Overall, it can be seen that as a developing island, Langkawi has the potential for the implementation of low
carbon practices which result from this sectoral study. Most of the sectors involved have recorded significant
number compared to the population. Hence, based on the findings in the previous section (section 2.2 of this
report), a low-carbon approach should be emphasised in order to sustain sustainability in Langkawi Island in
tandem with development on the island.

Based on the findings from the Feasibility Study for the Development of Low Carbon Langkawi (RekaRancang,
2016), it is found that the total CO, emissions for Langkawi Island in 2014 are 3,216.73 ktCO,eq. Table 5.7 shows
the emissions from selected categories. It is found that the cement plant is the major contributor to the emissions
of Langkawi Island, it contributes about 2,362.81 ktCO.eq in 2014. Meanwhile, solid waste is the second highest
CO, emissions contributor which is 731.12 ktCO.eq followed by transportation which is 113.74 kiCO,eq. In
addition, the Baseline Study and Data Collection on Energy, Environment and Socio-Economic of Langkawi
(UMPEDAC, 2018) provides emissions for three other sectors namely energy (499.20 ktCO.,eq), transport (40.07
kiCO.eq; covering private cars only) and carbon sink (-21,042.50 kiCO.eq). It is noted that UMPEDAC’s work is
ongoing and it is expected that better data would become available to give a more complete emission profile for
Langkawi.

Table 5.7: Total GHG Emissions from selected categories in Langkawi Island, 2014

CO, EMISSIONS (ktCO.eq) 2014 CO, EMISSIONS (ktCO.eq) 2014
CATEGORIES (RekaRancang, 2016)’ (UMPEDAC, 2018)2
Energy (power generation) NA 499.20
Cement Plant 2,362.81 NA
Solid Waste Dumping Sites (SWDS)/Landfill | 731.18 NA
Transportation 113.74 40.07*
Langkawi International Airport Operation 6.10 NA
Domestic Livestock 2.91 NA
Carbon sink NA -21,042.50**
Total 3,216.73 NA

*private cars only
**carbon sink value may be on the higher side with respect to size of Langkawi

Source: 'RekaRancang, 2016; 2UMPEDAC, 2018
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Even though it is found that the CO, contribution in Langkawi Island to Malaysia’'s CO, is small and relatively
insignificant, the emissions from the cement plant (considered as mineral industrial emissions) are high. The
manufacture of cement required high energy and extreme heat which releases emissions both directly and
indirectly. A study shows that in order to produce a ton of cement requires 4.7 million BTU of energy that generates
nearly a ton of CO, (Rubenstein, 2012) which causes the total emission from cement plant is high.

The emissions from solid waste categories are influenced by the volume of municipal solid waste (MSW). As
explained before, the annual volume of MSW between the year 2010-2014 is increased by 15.23%. If left
unchecked, it may increase the CO, emissions of Langkawi Island. As for transportation categories, the increasing
number of private vehicles and lack of effective public transportation are one of the major issues for Langkawi
Island. As recognised tourism island, active mobility and efficient public transportation system are main concern
towards reducing the CO, emissions from the transportation sector.

As a conclusion, in order to mitigate the carbon emission level, the development towards Langkawi low carbon
island is essential. Since Langkawi Island function as a key tourism activity, sustaining the quality of environment
become crucial. Taking into account Boracay, Philiphines as a lesson, low carbon island should not purely focus
with the carbon emission reduction, but it also important to identify the potential issue that may arise due to
economic activities.

Due to sustained environmental damage, The Philippines has announced a six-month closure of the popular tourist
destination of Boracay over concerns the island's famous beaches and clear blue waters have been transformed
into a "cesspool". Boracay, which is around 170 miles south of the capital Manila, is home to as many as 17,000
people, many of whom are directly engaged in the tourism industry. Boracay makes up 20 percent of country's total
tourism industry and home to around 500 tourism-related businesses, which drew in annual revenue of $1.07bn in
2017

Among the problems caused by the island's long-running tourism boom is unregulated development and pipes
carrying raw effluence directly into the sea. In a survey of the island's sewerage facilities, the vast majority (716 of
834) residential and business properties were found to have no discharge permit and were presumed to be
draining waste water directly into the sea. The shutdown is intended to provide an extended period to clean up the
island and surrounding seas with the burden for connecting to the sewerage system likely to fall on business
owners. This action will affect around 36,000 jobs and losses stand to be around $1bn

Source: CNN, Al-Jazeera and AFP

Photo credit: AFP

Scavengers sift through piles of rubbish on the Philippine resort island of Boracay [AFP]



9.4 Mitigation Measures

Langkawi Island is envisioned to become the first Low Carbon Island in Malaysia by 2030. This desktop study
provides a brief understanding on the context of islands in Malaysia especially Langkawi Island with the low carbon
society context. This report integrates the existing plans and project related to climate change into a
comprehensive framework for a better understanding and proposals as well as implementation in the context of
low carbon island development in Langkawi Island. The low carbon mitigation measures proposes will be based on
the best practices concluded, as well as the existing suitable low carbon programmes which will be taken into the
consideration of Langkawi Island key driving forces such as tourism, green mobility, smart energy system, power
supply, building stock, waste and water management, community and lifestyle and green urban governance.
These key elements will help Langkawi Island for LCS scenario by 2030.

9.4.1 Existing Measures

There are existing determined projects started in Langkawi Island based on the capacity building programmes
conducted by the MPLBP. Among of the committed Smart Grid City programmes is electric vehicles (EV). The
programme is supported by the GreenTech Malaysia. The details of the programme is as below:

Table 5.8: Details of COMOS EcoRide programme
Initiative Details

e Promoted by the Cohesive Mobility Solution (COMOS) in Langkawi Island

e Offering complete E-Mobility services including EV users, EV charging providers, EV
Electric Vehicle fleet operators, parking management operators and telecommunication network
(EV) operators

e Deploys public charging infrastructure, centralised network management system that
integrates both electric vehicles and charging stations
Source: Adapted from Feasibility Study for Development of Low Carbon Langkawi, 2016

Figure 5.2: EV car sharing programme under COMOS (Source: hafizrahim.com)
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Other existing projects in Langkawi Island include involving the energy efficiency (EE) and renewable energy (RE)
which has full support by TNB as well as building retrofitting. Some of these programmes have been practiced in
Frangipani Hotel Langkawi and Langkawi International Airport for green tourism. The details is as follows:

Table 5.9: Details of existing low carbon programmes in Langkawi Island
Initiative Details
e Green Offices programme
e Energy Performance Contract (EPC) for government buildings
Energy Efficiency e Giant fan installation at public area
(EE) e High efficiency chiller installation
e LED lighting terminal building

e Reduction quantity of fluorescent lamp

e TNB has pledged to create less dependency on the national grid electricity in Langkawi
Renewable Energy

Island
(RE)
e Smart Homes - Smart Meters installation at homes to monitor electricity consumption
e Waste to Energy (WtE)
Waste . . . , -
e Waste segregation/recycling, sanitary landfill and incinerator
Management

e Old roof tiles reused for new building
e Targeting older buildings to retrofit (reducing electric bills)

e Upgrading existing building of MPLBP into a Green and Smart Energy Building (e.g.
green wall and automatic planting spray system)

Building Retrofits e Automated and fixed sun shading at the front fagade
e Green roof and external landscape
o Installation of rainwater harvesting system

e Installation of solar panel system on buildings
Source: Adapted from Feasibility Study for Development of Low Carbon Langkawi, 2016

Figure 5.3: LED lighting at airport and recycled bottles as wall decoration at Frangipani Langkawi (Source: asiawebdirect &
chattering kitchen)



9.4.2 Potential Mitigation Measures

Based on the synthesis from the international best practices, existing committed low carbon programmes as well
as the current issues in Langkawi Island and lessons learnt from Boraccay, it can be concluded that among major
sectors that need to be tackled are including energy system, transportation, waste management and green
buildings. Nevertheless, other supporting sectors such as community engagement and lifestyle as well as green
urban governance are also important to facilitate the implementation of these programmes with the stakeholders
and community. Also, the unique features of these islands led to the application of the circular economy into the
development of these islands as appropriate. A circular economy is an alternative to a traditional
lineareconomy (make, use, dispose) in which we keep resources in use for as long as possible, extract the
maximum value from them whilst in use, then recover and regenerate products and materials at the end of each
service life. Thus, this desktop study proposes an overall mitigation measures for Langkawi Low Carbon Island
which consist of proposed key actions including Sustainable Energy System, Green Mobility, Sustainable Waste
Management, Low Carbon Green Buildings, Smart Community Engagement and Lifestyle and Green Urban
Governance. Green Urban Governance acts as an enabler for all the other actions.

Table 5.10: Proposed mitigation measures for Low Carbon Island Langkawi

Initiatives Strategies

e The use of solar and small hydro-electric as main source
e Solar energy : solar PV farm and solar PV rooftop

e Installation of small hydroelectric power station along the rivers and canals in the
island

Awareness on energy consumption among the residents to install solar thermal panel
systems

Renewable Energy
e Conduct home visits for energy audit and offer advice for energy saving measures
e Smart Homes - Smart Meters installation at homes to monitor electricity consumption
e lLarge industrial-scale projects and smaller distributed-generation photovoltaic (PV)
systems
e Green Offices programme

e Giant fan installation at public area

e High efficiency chiller installation

I(E;Ee)rgy Efficiency e LED lighting terminal building, street lightings

e Reduction quantity of fluorescent lamp

¢ Increase the efficiency of electricity usage

e Encourage energy-efficient appliances

e Promote Urban Growth Boundary (UGB) for Langkawi Island
Spatial structure e Promote polycentric, compact growth pattern in Langkawi Island
planning e  Build quality urban spaces

e Enhance street environment

Source: Low Carbon Island Langkawi Feasibility Study, 2018
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Initiatives Strategies

e Provision of an all year-round mini-bus run in part on recycled chip-oil

e Encourage walking and cycling by providing green grant for residents to buy new
vehicles

e Provision of electric minibus
e Provide primary electric charging station therefore replacing the use of diesel
e Promoted by the Cohesive Mobility Solution (COMQOS) in Langkawi Island

e Offering complete E-Mobility services including EV users, EV charging providers, EV
Green Mobility fleet operators, parking management operators and telecommunication network
operators

e Deploys public charging infrastructure, centralised network management system that
integrates both electric vehicles and charging stations

e Developing the space for bicycle and pedestrian
e Traffic congestion reduction by road improvement
e Providing appropriate sightseeing information system

e Provide 6,000 electric scooters

e Encourage more local food to reduce food miles
e Promote 3R (Reduce, Reuse, Recycle) and composting

e Proposed a scheme to provide both outdoor and indoor areas for growing their own
food supplies.

e Introduce a community composting scheme to recycle food waste.

e Waste-to-energy (WtE) programme to establish up to 4 MW electricity generation
capacities to supply the utility grid and fully cover the electricity demand of the island.

Sustainable Waste Time horizon for commissioning of the plant is 5-6 years
Management
g e Old roof tiles reused for new building

e Municipal Solid waste : Heat recovery from MSW incineration for the production of
electric

e Kitchen waste to biogas
o All recyclable wastes will be reused to reduce the total waste of the island.
e Installation of zero-waste facility will be installed

e Reduction of water leakage rate from 32% in 2010 to 25%

e Reducing emissions from ruminants

Agriculture e Implementation of Anaerobic Digestion systems for waste management of livestock
slurry by 2020

Source: Low Carbon Island Langkawi Desktop Study, 2018



Initiative

Smart Tourism

Community & EcoZ
Lifestyle

Low Carbon Green
Buildings

Water
Management

Forestation:
Increasing green
spaces

Green Urban
Governance

Details

Resort to use renewable energy

Replacing conventional air conditioners (unitary, decentralized ACs used in guest
rooms) with energy efficient ACs

Large solar water heaters

Least cost options for electricity (LCOE) generation across resort islands (hybrid solar-
diesel or hybrid solar-LNG)

Encourage the use of web-based tourist information systems (E-Tourism)
Promote low carbon consumption behaviour among tourists

Preservation of Geopark Langkawi to further boost tourism

Stakeholder driven (bottom up approach)

Top-down approach and technologically driven — Low carbon logo, Low Carbon
Center, Eco-points programmes, 3R programme

Promoting low carbon life among local resident to increase project participation.
Promote low-carbon community

Public participation

Carbon labels and energy management

Low-carbon related materials will be introduced in schools throughout the communities.

Targeting older buildings to retrofit (reducing electric bills)

Upgrading existing building of MPLBP into a Green and Smart Energy Building (e.g.
green wall and automatic planting spray system)

Automated and fixed sun shading at the front fagade
Green roof and external landscape

Installation of rainwater harvesting system
Installation of solar panel system on buildings

Low carbon building guideline or programme is recommended as a tool to encourage
the building owners to build or renovate their own buildings to meet with the guideline
and get certification from the programme.

Low carbon building Green building certifications for all new buildings

Addressing environmental issue such as water supply management, waste water
management and solid waste management are recommended.

Waste water treatment

Underground water reservoirs will be constructed to increase water resources.

Provide at least 200 Hectare green areas

Implementation and monitoring of low carbon measures

Source: Low Carbon Island Langkawi Desktop Study, 2018
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6.0 Towards Low Garhon Isiands Malaysia

6.1Role of Islands in contributing Malaysias carbon
reduction target

Islands as reviewed in this study can be categorised as A, B and C. Each category has their distinct key economic
activities and contribute to Malaysia’s carbon emission through their emitting sectors. In record, even though the
percentage of land area of islands in Malaysia is nearly 2% as well as the population of the islands is just nearly 6%
out of Malaysian profile. It is still significant if we direct these islands especially developing major island like
Langkawi Island towards low carbon society initiatives in line with the Malaysia’'s 45% national carbon emission
reduction target. Thus, next sections are the low carbon measures proposed based on Category A, B, and C.

6.2 Opportunities and Challenges for mitigating GHG
emission within Malaysian Islands

Development towards achieving low carbon goals may face some opportunities and challenges in ensuring that
sustainable development as is often voiced by many administrators, policy makers and governments today, can
be implemented successfully. However, as seen in the context of the island itself, it is found that the opportunities
and challenges that they are facing are different from the development of urban area. The island, in particular, has
different geographical features and thus creates challenges in different contexts. This, in turn, raises questions as
how the island is going to sustain in meeting the future development needs without compromise the activity and
ecology of the island which greatly helps in becoming a tourist attraction.

6.2.1 Opportunities

In this study, some potentials that may arise in making the islands of Malaysia towards low carbon are as follows::
Opportunity to explore green growth, low carbon smart technologies

According to OECD, Green Growth means fostering economic growth and development, while ensuring that
natural assets continue to provide the resources and environmental services on which our well-being relies. Green
growth can be considered as a strategic action for becoming low carbon since they contribute to less carbon
emission through customers and society’s use at the same time they could generate economic value-add potential
(income and jobs), which contribute to higher GDP and then further lowers the carbon emission intensity of GDP. A
regional strategy should be developed to address the concerns of potential private investors, and to ensure that
incentive schemes deliver renewables in the most cost-effective manner towards achieving green growth. Part of
the pathway towards going low carbon via the adoption of green growth is through having a quite decent-low
emission-environmental friendly technologies to be used widely. By reducing the costs of environmental protection,
technological change is important for promoting green growth. This entails both the creation of new technologies
and more widespread deployment of existing green technologies . There is still considerable progress to be made
in ranking green innovation policies as most appropriate for different developing country (or island in developing
country) contexts which need to be considered by policy makers.

Enhance tourism potential and economic opportunities related to waterfront development

There are many ways on how low carbon can contribute towards enhancing tourism potential. It will often happen
indirectly and make the experience to travel from the perspective of the tourist as a unique and exciting experience.
For example, emphasis on encouraging people to walk apart from using vehicles can lead to a moment where
tourists can enjoy the missing scenery in cars or buses. .



For society as a whole, low-carbon and environmental protection are urgent. Today, air pollution, energy crisis and other
issues cannot be resolved merely through technology and science, but joint efforts from all mankind. Developing low
carbon lifestyle, however, is the most efficient way to solve the environmental problems brought by economic growth.

Tourism is closely related to natural resources, thus it is urgent to make it low-carbon. In addition, in the larger context,
with the emphasis on sustainability, low carbon island will also have the potential to attract investors in the tourism
sector as the ‘natural aspect as the main attraction of tourists’ is so synonymous and coincides with the common
requirements of tourists who want to stay away from the unhealthy living in urban areas. This will also enable more
waterfront-based development (as the main component of the island) to be developed as well as the emphasis on
sustainability is provided without any compromise.

Potential alternative coastal related sources of energy (tidal, wave, wind)

The aim to achieve sustainable development will also lead to the need for energy generation from renewable and
environmentally-friendly sources, and in the context of the island is the development of coastal-related energy sources.
Commonly known as marine energy, it refers to the energy carried by ocean waves, tides, salinity, and ocean
temperature differences. The movement of water in the world’s oceans creates a vast store of kinetic energy, or energy
in motion. This energy can be harnessed to generate electricity to power homes, transport and industries. The term
marine energy encompasses both wave power i.e. power from surface waves, and tidal power i.e. obtained from the
kinetic energy of large bodies of moving water. Offshore wind power is not a form of marine energy, as wind power is
derived from the wind, even if the wind turbines are placed over water. The oceans have a tremendous amount of
energy and are close to many if not most concentrated populations. Marine energy has the potential of providing a
substantial amount of new renewable energy around the world. Indonesia, as a neighbouring country for Malaysia with
three quarter of the area is ocean, has 49 GW recognized potential ocean energy and has 727 GW theoretical potential
ocean energy.

Enhance biodiversity (flora and fauna)

As part of going low carbon is through carbon sequestration, Forests provide a range of provisioning, regulating,
supporting and cultural ecosystem services that are important not only locally, but also globally. It is clear that
biodiversity in tropical forests plays a role in supporting the provision of ecosystem services in that without any
biodiversity, there would be for example, no carbon sequestration, no pollination or other ecosystem services.
Biodiversity is likely to be profoundly affected by the direct impacts of climate change (changing temperatures, rainfall
and increased extreme events) and by the indirect impacts from ecosystem disruption and some human actions to
mitigate climate impacts (such as some renewable energy technologies) and to adapt to them (eg hard flood defences,
increasing water storage and abstraction). However, biodiversity is part of the solution to climate change because
healthy, intact ecosystems trap and sequester carbon, retain water, prevent soil erosion and provide protection from
extreme weather.

Potentiality for self-containment

Since islands has different geographical features compared with cities in the mainland, the challenge of developing an
island is also seen as not easy and always requires creative and innovative solutions. As a land surrounded by water
features, efforts to bring the resources from the mainland for the purpose of the island's development always require
careful planning and should be environmental friendly. The dependence on external sources and the use of existing
resources from within the island has a wide range of pros and cons. For example, if an island uses only resources from
the mainland, this can indirectly save the island from continuing to exploit its own resources, thereby creating an
inefficient way in the context of acquisition of resource. However, this situation also leads to injustice in the context of
environmental responsibility. Thus, there is huge crucial need among the islands in Malaysia to be developed by using
existing sources in the sustainable way, for example, the use of renewable energy for energy generation. For example, in
2008, Eigg Island became the world’s first community to launch an off-grid electric system powered by wind, water and
solar — and this group of residents largely taught themselves how to do it. Before that, without access to a national grid,
residents relied on noisy, expensive diesel generators that only ran for a few hours a day. The electrification scheme
made 24-hour power available to residents for the first time. Today, this 12 sq mile (30 sq km) island continues to set an
example, not only in how to deliver electricity from renewable energy, but how societies could meet their energy needs
without access to a national grid — a challenge affecting nearly one-fifth of the world’s population.



6.2.1Challenges

Among the few challenges for mitigatiing carbon emission within Malaysian islands are:

A. Carrying capacity (food-energy-water ‘FEW’ nexus)
B. Environmental protection

C. Human capital

D. Governance and institutions

Carrying capacity (food-energy-water (FEW))

The threat of climate change is emerging at a time of rapid growth for many economies in Asian countries especially
Malaysia. Dominant narratives comprising ambitious development plans are common and often based around sectors
that are highly exposed to climate variability, notably food, energy and water. A coordinated approach to climate change
across the three highly exposed sectors, often termed the food-energy—water (FEW) nexus, is crucial given that the
impacts of and responses to climate change are generally cross-sectoral. The nexus perspective emphasizes
interlinkages between different sectors and advocates for coordinated approaches that enable feedbacks, trade-offs
and synergies across the sectors to be taken into account. This is not a new agenda: recognition of inter-dependencies
pre-date the FEW nexus movement. Significant barriers to progress are known to exist, including factors of political
economy and incompatibility of institutional structures, set against the wider context of governance challenges present
in many developing countries. Yet, the rate of increasing demand for food, energy and water and the associated
pressures emerging through rapidly converging inter-dependencies emphasize the need for cross-sectoral coordination
to avoid significant stress points.

Environmental protection

Environmental protection is an integral part of the development process and cannot be considered in isolation from it.
This involves a holistic approach and understanding of issues which are best handled with the participation of all
concerned. It also involves changing of attitudes and lifestyles, such that we minimise and reduce the impacts on
environment. The environmental problems of islands in Malaysia are closely related to issues that pertain to the
sustainable use of natural resources and the environmentally sound management of wastes. The unique social,
economic and environmental characteristics of these islands such as limited availability of land space and the lack of
human and financial resources, reduce the choice of appropriate options for sound management of waste. Furthermore,
tourists produce large amounts of wastes, especially during the peak tourism period, compounding the difficulty of
these island to manage waste with their limited capacities. In most of the islands, the lack of adequate treatment of solid
wastes, including industrial wastes, remains one of the major problems to be solved. Waste separation and recycling is
still in its early stages in many of these islands, though some attempts have been made to reduce the amounts of
wastes generated. Programmes have not often been implemented due to the lack of capabilities for technical analysis/
assessment, planning, financing and public support. In the field of waste separation at source, upon which the
promotion of recycling should largely depend, there have been a few systematic activities in these islands, related to the
recycling of cans or separation of organic material for composting. Recycling is an effective process but in the urban
areas of these islands, it is not economically viable.

In the other hand, sewage are major pollutants of freshwater systems - enclosed coastal waters, aquifers and
groundwater. Poor or non-existent piped sewerage systems in many part of the island make sewage treatment
becoming difficult. Only a fraction of industrial and municipal wastewater is treated before being discharged into the
surrounding land and water resources. Since many of the existing systems are operated in an unsanitary manner
without proper monitoring, they threaten human health, either directly through the contamination of water supplies or
indirectly through the contamination of food and fodder. Effective management strategies for wastewater treatment,
including reuse, are lacking in most of these island, and when in place they are poorly implemented. Moreover, a lack of
technical capabilities to operate and maintain the existing facilities for sewage treatment make it difficult to control
wastewater. The septic tank has been an effective treatment method for wastewater in areas occupied by a limited
population. A number of problems, however, have been identified, such as limited control over design, lack of sludge
removal and poor facilities to dispose of sludge.



Human capital

Institutional capacity is an important element for climate change mitigation actions and the development of such
capacity is a great challenge in a developing country like Malaysia where some of the resources are limited. An
important first step to increasing capacity is via an understanding of the level of existing capacity; future priorities can
then be subsequently identified. It is important to assess the capacity of organizations to implement climate change
activities in Malaysian Island in order to provide such a basis for building capacity. Four elements of capacity are always
considered as the main problem towards achieving green human capital which are: (1) financial resources, (2)
cooperation and coordination of stakeholders, (3) availability and quality of information on vulnerability and adaptation to
climate change, and (4) the level of understanding of climate change vulnerability and adaptation.

Governance and institutions

Most of the islands in Malaysia (almost all category C and some of category B islands) are islands that do not have a
special body that controls the development that takes place on the island. Unlike islands such as Penang and Langkawi
who have their own administrator, the development seen in the area is more well mannered and more organized. For
category C and some of category B islands, this problem can not only be seen from the development aspect but also
affecting any effort towards realisation of low carbon action. As for current situation, most of these islands are governed
by the state government. In order to ensure that the residents on the island always get the access to high quality
services, governance should be established at the local level so that any problems can be addressed quickly and more
efficiently and any form of implementation of the proposal can be performed better.

This section explains the potential for low carbon implementation of the islands in Malaysia based on the findings from
the policy review and benchmarking section. These findings are then adapted to the context of the islands of Malaysia,
which include climate adaptability, technological readiness, program/proposal feasibility, expertise readiness, finance
and time suitability.

6.3.1Category A Island

As previously described in chapter 2 of this report, category A islands are islands with more than 100,000 inhabitants
and density of more than 800 people per km? and is an island that has almost the same function as the major cities in
Malaysia, namely as a regional economic growth hub and economic activities comprising secondary sectors such as
manufacturing, processing and construction and covers almost all tertiary sectors. An example of a Category A island is
Penang Island. Given that the island Category A is a fast developing island, it can be seen that the focus should be on
the sector with the highest GHG emission rate and in this context, the energy sector.
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Based on the Biennial Update Report to the UNFCCC published in 2015, the energy sector contributed to 76% of
GHG emission rates in 2011. This situation clearly demonstrates that the emphasis on energy sector in reducing
GHG emissions is significant, especially in terms of renewable energy and energy efficiency. In addition, the
transport sector needs to be given an important role in view of the fact that for islands such as Penang which still
do not have rail-based-public transport, private transportation is the preferred mode for Penangites. Based on data
released by the Penang State Goverment in 2010, the rate of use of public transport is between 3-4% compared to
the use of private transportation despite having a total of 350 buses. However, Penang still needs as many as 800
buses to provide the best service to the people of Penang. Thus, there is a great potential where, public transport
in Category A islands like Penang, generated with eco-friendly fuel such as biodiesel and electricity. Nevertheless,
since the functionality of the category of A island is seen more to the usual function of a city, mitigation measures
should take into account common mitigation programs in urban areas. This is due to the lifestyle of the community
and the activities carried out in the urban area are more diverse than the islands categorized as Category B and C.
the details are:

Table 6.1: Potential low carbon measures for Category A Island

Sector Measures Projects/Programs
Energy Utilise renewable energy Construction of solar farm as a major source of
renewable energy
Individual unit solar PV on each buildings

Energy storage system to store electricity from
renewable energy

FiT scheme for solar PV
Solar PV system on public infrastructure

Energy efficiency Usage of energy efficient appliances within
households, commercial premises, industry premises
Energy management system for building
Voluntarily energy monitoring system for building
Building retrofitting
Construction of city-scale smart grid

Transportation Improvement public Bus route network expansion

transport o
Improve existing bus lane network

Usage of electric/hybrid buses throughout the island

Freight transport Modal shift to greener freight transport mode which
use biofuel

Freight demand management
Active mobility Promote walking and cycling on short medium trips

Designate pedestrian zones in key activity centres

Community and lifestyle | Low carbon lifestyle ) ) ,
y y y Foster sustainable consumption behaviour

Awareness towards Going

Public community awareness
Low carbon

Community engagement and involvement in Low
Carbon



Sector

Green Network

Spatial

Waste

Water

Governance

Tourism

Measures

Green cover protection

Promote tree planting

Compact development

Sustainable solid waste

management

Water supply management

Funding and incentives

Setting up regulations

Low carbon smart tourism

6.3.2 Gategory B Islands

Projects/Programs
Enhance forest/parks protection
Improve urban parks health
Develop tree establishment program

Establish diversity in tree planting

Implementing transit oriented development on major
areas of the island
Implementing urban growth boundary for the city’s

centre of the island

Nurturing zero waste culture

Promoting sustainable consumption and production

Minimising the use of drinking quality water for non-
potable functions

Reduction of non-revenue water

Provide funding and incentives for any development
that related to low carbon
Planning control process, procedures and mechanism

for materialising LCS on island
Provision of low carbon tourism accommodation and

facilities
Sustainable transport options for tourists

Use of web based tourist information system

Category B island are considered as group of islands that have big potential in terms of economic growth and
population. The islands in Category B commonly experienced continuous stable development whereby with
establishment of development plans and strategies may realise the full potential of these islands into becoming
Category A islands. Each category of island is differed according to their population density. From the analysis
(Chapter 2), the population of Category B islands range from 10,000 to 100,000 population where density are from
400 to 800 km?. Main economic activities may varies according to islands. From the study, islands in Category B
usually have mixed of land uses where tourism is commonly act as the major economic activities. Majority of
islands have more than three major land uses. For example, Langkawi Island (Category B) major economic
activities are tourism, industries and agriculture. Among the common similarity between Category B islands are the
vast remaining green cover such as forest area. Although development has becoming more advance in Category
B Island, green area coverage are still the major land uses of the islands.
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Table 6.2: Potential low carbon measures for Category B Island

Sector Measures Projects/Programs
Introducing urban growth boundary in island to protect natural
resources and greenery

To encourage compact and mixed —used development in order
Spatial Planning Low carbon urban planning tg increase active mobility

Integrating all utility services (electricity, water, wastewater and
solid waste disposal) for the community within one location.

Road and connectivity improvements inside the island as well as
between island and outside world
Transportation Introducing the use of low carbon transportation options (e.g.
Planning Shifting into low carbon  electric cars, electric scooters, bicycle)

mobility

Mobility management

Setting up and upgrading public transportation inside the island

Green building certifications for all new buildings
Building Low carbon building  Using approriate material on building material
Low carbon building guideline for islands

To introduced Smart Grid system to increase energy efficiency.
Energy management

To install Smart metering in all households in the island
Utilisation of solar energy (e.g. solar PV farm and solar PV

Energy rooftop)
Renewable energy Installation of mini hydroelectric power station along the rivers
and canals in the island
Solar water heaters in households
Composting Project among local residents and visitors
Sustainable waste o . .
Waste Heat recovery from waste incineration to be convert into energy
management
Kitchen waste to biogas
Promotion of low carbon lifestyle among local communities
Community and , To promote sustainable consumption and production amon
. Y Low carbon lifestyle P o , P P ¢
Lifestyle communities in the island
To promote 3R programme
Supports and facilitate eco-activities
Low carbon tourism accomodation and facilities
Tourism Low carbon smart tourism Providing applropr'|at.e sghtseemg information system to ensure
smooth travelling inside island
To create low carbon branding and eco-labels for tourism
certification
Implementation of rainwater harvesting
Wat Sustainable water Implementation of greywater recycling
ater
management Reducing potable water consumption
improving water efficiency in exisiting building
To setup low carbon monitoring unit in island to monitor and
Governance Green governance

coordinate low carbon efforts in islands

to promote sustainable island-scale agriculture that offers high
Agriculture Smart agriculture quality local products

Sustainable energy for agriculture



6.3.3 Category G Island

Category C Island is an island consisting of a population of 10,000 and below with a population density below 400
people per km?2. These islands play an important role in attracting tourist arrivals due to variety of biodiversity and
natural aspects of the island such as beaches, reefs and coral reefs. In terms of economic activities carried out on
the island, fishery activities are a major contributor to the primary sector while light manufacturing such as food
processing for the secondary sector and tourism for the tertiary sector. Examples of Category C islands in Malaysia
include Pangkor, Ketam, Bruit, Tioman, Perhentian and Redang.

Given that the developments that taking place in the Category C islands are slower than the islands of Category A
and B, it can be seen consistently that the low carbon implementation in these islands needs to be implemented
thoroughly and effectively. It should be seen in the context of how these islands are self-sustaining themselves and
less depend on the contributions from the mainland for the survival of the island. For example, in terms of energy
supply, due to the location of some of these islands are located far from the mainland area and the provision of
submarine cables require high costs, these islands can focus on utilising existing resources on the island to
generate electricity and in most popular case in Malaysia is through solar energy. Energy that comes from solar will
later be used for households, resorts, etc. and later to generate vehicles on the island through the usage of electric
or hybrid vehicles.

For the waste sector, as the size of the island is limited, it is necessary to emphasize good waste management to
ensure that solid waste landfill does not exceed its maximum load. Therefore, projects like waste to energy or
recycling waste products are the best alternatives for these islands. Therefore, lifestyles within the community also
need to play an important role in realizing this effort. The list of policy menu for Category C islands is as follows
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Table 6.3: Potential low carbon measure for Category C Island
Sector Measures Projects/Programs

Agriculture Smart and sustainable Introduce green farming management especially the
agriculture management management of organic soils

Accessing financing and Formulate national policies on investment and

investment financing that ensure appropriate access to smart
agriculture
Implementation of Promote the sustainable agriculture practices and
regulations regulations
Energy Utilise renewable energy Promote PV and solar thermal systems on buildings

Encourage the use of PV system on public

infrastructure
Energy storage system Promote energy storage for efficient energy
consumption
Energy efficient and Introduce funding and incentives support
renewable energy strategy
funding and incentives
Transportation Active mobility Provide bicycle facilities

Establish bike rental program

Public transport Provide high occupancy tourist transportation for

improvement island beyond comfortable walking distances
Waste Sustainable solid waste Nurturing zero-waste culture

Management

Promote ‘Love Food, Hate Waste’ program

Encourage waste separation at source premises

Promote Education and awareness on waste
reduction

Community and Lifestyle Low carbon lifestyle Foster sustainable consumption behaviour
Promote 'Produce Local, Consume Local’ program to
reduce food miles

Usage of energy efficient appliances

Promote ‘Stop Open Burning’ campaign

Tourism Low carbon smart tourism | Encourage low carbon tourism accommodation and
facilities
Create low carbon tourism products

Promotion of green low carbon consumption pattern
among tourists



6.4 Preliminary stakeholders analysis for key players involved
In Malaysian Islands

For this chapter, the key players are divided into six major sectors identified during the study, namely energy, transport,
waste, building, agriculture and land use change. These sectors are then subdivided into several categories for the
purpose of facilitating key player assignments that may differ from the scope of work. These key players are also
assisted by the regulator, who has the capacity and authority to ensure that the matter can be implemented successfully
based on the respective power allocation. Table 6.4 shows the detail for the key players for each sector.

Table 6.4: Key players for each sector

Sector Category Players/partners Regulator
Energy Supply TNB, IPP MESTECC/SEDA/EC
Demand Building owners SEDA
Transport Passenger transport (land | Private vehicle users (car, motorbike, MOT/MESTECC/MITI/JPJ/
and water) etc.) /GreenTech PDRM/KASTAM
Public transport operators (bus, taxi, MOT/JPJ/JLM
ferry)/ GreenTech
Freight transport Land, air and sea transport MOT/JPJ
Waste Municipal House/building owners Ministry of Housing and
Local Government/ JPSPN
Industrial Industrial owners DOE
Construction Developers/Contractors/CIDB DOE
Agro waste Farmers/Land Owners MOA
Building Hotel/commercial Business Owners/MAH SEDA/MOTAC
Residential House Owners/REHDA SEDA
Industry Industrial Owners MIDA/MITI
Agriculture Agro/aqua/livestock Land owner MOA
Land use LULUCF PBT/Regional Authority PBT/PLANMalaysia

change
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Malaysian islands make up 1.3% of Malaysia's total land area and account for about 4% of Malaysian population.
As such, taken together, Malaysian islands are not that significant in terms of the national economy and carbon
emission. However, islands with significant urban functions, economic activities and big number of population such
as Penang Island and Langkawi Island have the potential to be developed with carbon mitigation solution in mind.
Their important roles especially as the main contributors of the economic sector to their respective states have
positioned these islands among the major islands in Malaysia.

Although cities and urban areas are the main contributors to carbon emission, islands are interesting insular
entities in terms of going low carbon due to their unique characteristics. Their special characteristics such as well-
defined natural boundaries; land constraint; carrying capacity relatively limited physical connections; high potential
for self-containment, water-based transportation and availability of natural assets may assist in the exploration of
potentials into becoming smarter and low carbon. These islands have the potential to become laboratories for
technological, social, environmental, economic and political innovations.

The future of Islands in Malaysia should take advantage of this potential and pursue into transforming island into
becoming smarter and low carbon. Transition into smarter low carbon island is not only beneficial towards climate
change mitigation but also contributing to optimising the use and management of the island resources and
infrastructures. Smarter resources and infrastructure management includes four sectors, namely:

1) Energy

To date, most islands have relied mainly on imported fuels for their energy needs. Hence, alternative for energy
generation are important in reducing the imports of fuel from outside and lower energy dependencies. One of it is
by tapping into local resources and renewable energy. Enhanced building efficiency will decrease demand for
energy in the island. Significant renewable energy sources may include solar, wind, tidal, ocean, wave, and
geothermal potential. Due to smaller size area, islands are suitable for testing cutting-edge, sustainable energy
technologies where it provides useful insights on how these technologies can be transferred into other island to be
scaled up to other cities in Malaysia.

2) Transport

In terms of transportation, apart from shifting towards cleaner and sustainable energy sources, introduction of
innovative mobility in island should be promoted. We can look into integrating electric vehicles and ferries into
islands’ smart electric grids that will encourage increased use of renewable energy at local level and minimizing the
use of fossil fuels.

3) Water

Availability of freshwater in island to accommodate the population are one of the important aspect to consider. To
ensure continuous supply of water, integrated management of our inland water resources need to be promoted.
Non-conventional water resources management through grey water recycling and rain water harvesting together
with the introduction of smart technologies for more efficient water system should be encourage.

4) Waste

Island should look into adopting circular economy development model where it should aim to be a zero-waste
area. Apart from introducing small scale smart waste management system, to increase awareness of sustainable
consumption among islander is also important.

5) Land use change

The link between land use and the climate is complex. First, land cover, as shaped by land use practices, affects
the global concentration of greenhouse gases. Second, while land use change is an important driver of climate
change, a changing climate can lead to changes in land use and land cover. For example, farmers may shift from
their customary crops to crops that will have higher economic return under changing climatic conditions -- and
higher temperatures affect mountain snowpack and vegetation cover as well as water needed for irrigation. The
understanding of the interactions between climate and land use change is improving but continued scientific
investigation is needed.
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