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LIMITATION

International Green Training Centre (IGTC) has prepared this Report for the sole use of City
of Hang Tuah Jaya MELAKA in accordance with the Agreement under which our services
were performed. No other warranty, expressed or implied, is made as to the professional
advice included in this Report or any other services provided by us. This Report may not be
relied upon by any other party without the prior and express written agreement of IGTC.
Unless otherwise stated in this Report, the assessments made assume that the sites and
facilities will continue to be used for their current purpose without significant change. The
conclusions and recommendations contained in this Report are based upon information
provided by others and upon the assumption that all relevant information has been provided
by those parties from whom it has been requested. Information obtained from third parties

has not been independently verified by IGTC, unless otherwise stated in the Report.

All calculations presented in this report are based on data submitted to the Hang Tuah Jaya
City President’s Office. While every effort has been made to ensure these data’s accuracy,
the possibility for errors exists. This report is not intended to be a flawless accounting of Hang
Tuah Jaya City’s carbon emissions, but is rather intended to provide guidance from which
policy decisions may be based. The City of Hang Tuah Jaya MELAKA does not accept
responsibility for the completeness or accuracy of this report, and it shall not be held liable for

any damage or loss that may result, either directly or indirectly, as a result of its use.
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EXECUTIVE SUMMARY

Maijor cities are estimated consuming more than 75% of the world’s energy and
being responsible for 80% of greenhouse gas emissions that caused the global warming
and climate change phenomena. The Malaysian Government has introduced Low
Carbon City Framework (LCCF) to provide guidelines for local authorities to address
climate change from their own impacts and seek to motivate and influence other sectors

of the economy to do more.

The City of Hang Tuah Jaya MELAKA has established a reputation as a leader
in tackling climate change, earning a LCCF Diamond Award in year 2014 for its
pioneering efforts to address the effects of climate change within the municipal boundary
and becoming the first local authority in Malaysia to develop a comprehensive Green
City Action Plan. Pursuing their goals to reduce emissions intensity per GDP by 45% in
year 2030, the Municipal Council has decided to develop detail greenhouse gas
inventory for 2018 baseline for them to chart more definitive actions for municipal and

cumminity-wide activities.

In 2018, an estimated 1,030,237.97 tCO2e was emitted from activities within the
municipal boundary of Hang Tuah Jaya.

Table 1: Community-Wide Greenhouse Gas Emissions by Sector and Scope

No. S Emissions tCO2e %
Scope 1 Scope 2 Scope 3 Total
1. | Administration (Govt) - 13,433.63 - 13,433.63 1.3
2. | Commercial 38.40 9,857.34 - 9,895.74 1.0
3. | Industrial 3,481.95 557,015.67 - 560,497.62 54.4
4. | Institution 61.66 19,587.89 - 19,649.55 1.9
5. | Municipal 153.94 291.29 342.86 788.09 0.0
6. | Residential - 9,936.31 - 9,936.31 1.0
7. | Transportation 374,822.54 - - 374,822.54 36.4
8. | Waste 1,620.30 - 26,950.80 28,571.10 2.8
9. | Water - 12,643.39 - 12,643.39 1.2
Grand Total 380,178.79 | 622,765.52 | 27,293.66 | 1,030,237.97 | 100.0




Figure 1. Community-Wide Greenhouse Gas Emissions by % Sector
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Note: Municipal emissions are approximately 0.08% of total emissions

As shown in Table 1 above, the reported emissions are predominantly from
industrial facilities and transportation, with waste, residences and institutions providing

much smaller yet still significant contributions.

The current emission intensity is estimated at 0.132 kgCOze per RM in GDP
(2010 prices), or 5.41 tCOze per capita. Hang Tuah Jaya is expecting a steady growth
in population, for the coming years, and we assume the economy and emissions will
develop in line with the national economy. If that is the case, Hang Tuah Jaya will need
to reduce total emissions by approximately 495,000 tCO2ze per year by 2030, or 2.8
tCO2e per capita, relative to the BAU scenario, by 2030 to reach its target. While national
initiatives will undoubtedly cover some of these reductions, action at the local level is

still crucial.

While comparatively small in absolute terms, the emissions reported from
municipal operations have special significance, as they offer an opportunity for the
municipal council to lead from the front, and inspire community members to take on

mitigation actions of their own.



Table 2: Municipal Greenhouse Gas Emissions by Scope and Sector

NG Sector Emission tCO2e %
Scope 1 Scope 2 Scope 3 Total
1. Vehicle Fleet 153.94 - - 153.94 19.5
2. Buildings and - 291.29 - 291.29 37.0
Facilities
3. Staff Commutes - - 342.86 342.86 435
Total 153.94 291.29 342.86 788.09 100.0

At present, reported emissions from municipal operations stand at 788.09 tCOze,

43.5% which stems from employee commutes, as seen in Table 2 above.

Figure 2: Municipal Greenhouse Gas Emissions by % Scope

Municipal emissions by Scope
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The inventory exercise provides a solid foundation for the forthcoming GHG
management Action Plan for MPHTJ. As the data included is considerably more
granular than in previous exercises of its kind in Malaysia, the Action Plan will be able
to more directly target major emitters, and thus ensure that the Action Plan is

implementable, measurable and trackable over time.
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1.0

INTRODUCTION

This report is the third deliverable of the ongoing Greenhouse Gas (GHG)
Inventory and Reduction Action Plan project for Majlis Perbandaran Hang Tuah Jaya
(MPHTJ), conducted by International Green Training Centre (IGTC). The goal of the
report is to place this new inventory into the context of existing efforts toward climate
action within MPHTJ as well as the emission reduction action plan which is to be based

off of the inventory, as well as to highlight initial findings from the collected GHG data.

1.1 Background of Green City Initiatives

The Melaka state government has established the Melaka Green City State
Blueprint 2020 in year 2010 with missions to be the first full-fledged green city state
using United Nation’s Urban Environmental Accords (UEA) indicators for green city
status and The Organisation for Economic Cooperation and Development (OECD)
indicators for city state status. The Majlis Perbandaran Hang Tuah Jaya was
chosen to lead the initiatives and to be followed by Majlis Bandaraya Melaka

Bersejarah, Majlis Perbandaran Alor Gajah and Majlis Perbandaran Jasin.

MPHTJ is the youngest of four (4) Municipal Councils in Melaka, however,
in that short time MPHTJ has established itself as one of the most progressive
municipal authorities in Malaysia, with regards to GHG management. In addition
to the state level inventories conducted by ICLEI, MPHTJ has through the Low
Carbon City Framework (LCCF) successfully managed the impacts of 14
administrative buildings within the city. For these efforts, MPHTJ was the first local
council to receive a Diamond rating from the The Ministry of Energy, Green
Technology and Water Malaysia (KeTTHA) in 2014.



1.2

1.3

Background of Previous Inventories

Majlis Perbandaran Hang Tuah Jaya has committed to be the first full-
fledged green city in Melaka and reduce 45% of its greenhouse gas emission
intensity of GDP by 2030 in line with the nationally set target. For the purpose of
realizing this target, the current monitoring and reporting frameworks have some
shortcomings. The ICLEI inventories are conducted at the state level, and mostly
on the basis of centrally aggregated consumption figures. This results in two issues
from a city-level action standpoint. Firstly, due to using only centralized data, it
offers limited insight into local emission hotspots, and thus does not aid in the
identification of high-leverage interventions. Secondly, due to the low-resolution
nature of state-level data makes the tracking and attribution of impacts from
emission reduction interventions very difficult. The results of city-level interventions

simply get lost in the noise of a high-level state inventory.

The LCCF reports are very localized, but unfortunately also very limited in
their scope. For energy use, they cover only 14 administrative buildings within the
city, and thus provide no insight for hundreds of other buildings in the city, including
industries that would be expected to be the largest emitters.

Purpose of New GHG Inventory
This inventory aims to fulfil four (4) objectives, namely;

i. To provide a more detailed picture of the emissions from within Hang Tuah
Jaya, in order to facilitate targeted policies and programs, both within the
operations of the municipal authority and in the community at large, to reduce
emissions in line with the municipal targets. This is done by compiling the
inventory, using a two-way data collection and aggregation approach. On
one hand, the totalized figures are comparable with previous GHG reporting
activities, as they utilize similar top-down data sources. On the other, this
inventory provides insight into the specific emissions of most major emitters
within the municipal boundary, by including bottom-up data from dozens of
entities within the boundary. This allows for comparison across entities, and
provides the ability to focus emission reduction efforts on the highest

potential sectors and areas.



To provide a platform for designing, monitoring and tracking impacts of
policies and programs. The inventory itself is only the beginning. Once the
baseline is established and programs or policies are enacted, it is important
to monitor and track which initiatives were effective and which were not. This
is only possible, if data is collected continuously and sufficiently detailed to
provide insight into possible solutions. The action plan that is forthcoming
following this inventory, aims to provide the starting point for this active

management of emissions within the city limit.

To vastly expand the number of people and organizations who are actively
engaged with monitoring GHG emission activity in Hang Tuah Jaya. This in
turn, should make more people aware and perhaps interested in acting to
reduce their emissions. To spur this, each relevant participating entity will be
advised of their utility usage intensity (i.e. kWh/m?/year) in relation to relevant
international and Malaysian standards (Malaysia Standard MS 1525:2014.
Energy efficiency and use of renewable energy for non-residential buildings
- code of practice), calculated based on their submitted data. In addition, the
action plan following this inventory will provide specific measures for major
emitters to reduce their climate impacts and utility costs, through suggested,

industry specific measures, based on their reported activities.

This inventory will be shared amongst major stakeholders for the purpose of
economic impact to both industries and MPHTJ. Various projects pertaining
to energy and water efficiency e.g. Energy Performance Contracting, Nett
Energy Metering, Off-grid renewable energy, etc can be introduced. In
addition, new green business opportunity also can be explored as outcomes
of this inventory. Detailed action plan for GHG reduction can be found in the

next report.



2.0 METHODOLOGY

2.1 GHG Accounting Principles

This inventory follows the principles laid out in the WRI Global Protocol for
Community-Scale Greenhouse Gas Emission Inventories, amended to suit the
context. As such, the inventory aims to follow the principles of Relevance,
Completeness, Consistency, Transparency and Accuracy. Throughout this
chapter, methodology choices will generally refer to one or more of these principles.

Figure 3: WRI Global Protocol for Community-Scale Greenhouse Gas Emission Inventories
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2.2 Two-Way Approach

This inventory utilizes a two-way approach to gathering and aggregating
data, and thus to calculate emissions; top-down and bottom-up. Top-down in this
context refers to using centralized data sources such as total electricity
consumption within the boundary, collected from the grid operator. These data are
important, as they are a good way of getting the estimation of the total emissions
in a consistent and efficient manner (principles of Completeness, Accuracy and
Consistency). However, these data tend to be very generic, and thus make it
difficult to attribute the apparent success or failure of particular program or policy.

Bottom-up refers to collecting data from a large number of individual
entities, and then aggregating those data together, to get an image of the whole.
These data are much richer by nature, and thus give a much better basis for action,
as interventions can be closely targeted and monitored for impact (principle of
Relevance). However, bottom-up data are often messy and incomplete, and thus

may not give accurate or consistent estimates of the total.

This inventory endeavours to get the best of both worlds, by estimating
totals using top-down data, while estimating the contribution of different sectors,
and even different emission types within individual organizations, through the
collection of data from companies and government agencies within the municipal

boundary.

2.2.1 Linking to Previous Inventories

This inventory should not be seen as a departure from the work that
has gone before it, but rather as a compliment that work, which provides
much more data overall and improves the ability to design, implement, track

and attribute the impact of emission reduction initiatives.



2.2.2

Double Counting

With the two-way approach, there is a significant risk of double
counting, as the data from different sources are overlapping. To counteract
this, this inventory does not add bottom-up data and top-down data for the
same categories. Where top-down data exists, this is assumed to represent
the total. Where top-down data is not available, bottom-up data is used, and

if necessary extrapolated, to estimate totals.

2.3 Setting the Inventory Boundary

As mentioned above, this inventory has two parts, the municipal inventory

and the community-wide inventory. As such, there are two sets of boundaries.

These boundaries are defined below.

2.3.1

2.3.2

Geographic Boundary

The boundary for the community-wide inventory follows the spatial
municipal boundary of MPHTJ as attached in Appendixes for reference. The
inventory covers all activities within that spatial boundary, whether

conducted by residents, industries or public institutions.

The boundary for the municipal inventory follows operational control
of MPHTJ. Thus, the boundary covers the facilities of the main office of
MPHTJ at Melaka Mall and the Melaka Zoo, along with municipally operated

vehicles and public lighting (i.e. street lights, traffic signals and flood lights).

Time Period and Baseline

The inventory covers all activities within the boundaries conducted

between January and December 2018.

As this is the first GHG inventory for MPHTJ, there is no previous
baseline with which to compare the results from this inventory. This
inventory should serve as a baseline for comparison for future inventory

exercises.



2.3.3 Greenhouse Gases

For the covered activities, this inventory accounts for the six major
greenhouse gases. The Global Warming Potential for each gas is calculated
using the conversion factors from the IPCC Fifth Assessment Report, as
listed in Table 3 below.

Table 3: Greenhouse Gases and Their GWPs

: Global Warming
No. GHG Type Chemical Formula Potential (COze)
1. | Carbon Dioxide CO; 1
2. | Methane CH,4 28
3. | Nitrous Oxide N2O 265
4, Hydroflourocarbons Various 116-12,400
5. Perflourocarbons Various 6,630-11,100
6. | Sulfur Hexafluoride SFe 23,500

(Source: IPCC, 2016)

2.3.4 GHG Emission Sources

For aggregate emission estimates, the inventory will follow the
Scope framework from the WRI Global Protocol for Community-Scale

Greenhouse Gas Emission Inventories, which is outlined below:



Figure 4: Emission Scopes

(Source: Global Protocol for Community-Scale Greenhouse Gas Inventories)

Scope 1 refers to all emissions caused by activity within the
boundary. Scope 2 refers to emissions caused by the generation of
electricity, used to drive activity within the boundary, but produced outside

of it. Scope 3 refers to emissions from other activity that occurs outside the

boundary, but is caused by activity inside the boundary.
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Table 4: Estimation of Emissions by Source

Emission Estimation | Emission
No. Sector Data Source
Source Approach Scope
1. |Residential Electricity Use | TNB Top-down 2
2. [Institutional/ Fuel Use Direct Bottom-up 1
Commercial engagement
Electricity Use | Direct Bottom-up 2
engagement
ST Bottom-up
TNB Top-down
3. [(Industrial Fuel Use Direct Bottom-up 1
engagement
Electricity Use | Direct Bottom-up 2
engagement
ST Bottom-up
TNB Top-down
4. [Transportation Fuel Use Petrol Kiosks Top-down 1
Staff Direct Bottom-up 3
Commutes engagement
5. |Waste treatment | Decomposition | SW Corp Top-down 3
6. |Water supply Electricity Use | SAMB Top-down 2 &3
For waste emissions, the actual emissions release from the landfill

over a long period of time, from the vantage point of the municipal authority,
these emissions are no longer within their purview, and thus cannot be
avoided. Similarly, the point of intervention for municipal policy is to reduce
the amount of waste, and thus impacts of this type of intervention should be
visible in the inventory. For this purpose, all waste emissions expected from
the decomposition of waste deposited in landfills within the inventory

timeframe is attributed to the inventory year.

Emissions from grid electricity should have been estimated using top-
down data from TNB. However, due to TNB'’s internal systems not including
municipal boundaries, and the short timeline of this exercise, it was not
possible to obtain top-down data for electricity consumption. This should be
the top-priority for future data collection improvements, and close
collaboration with TNB to obtain this data is strongly advised moving

forward.



For fuel consumption, it was only possible to obtain sales data from 9
of the 22 petrol stations that were in operation in Hang Tuah Jaya in 2018
(two more have opened in 2019). Close engagement with the petrol
companies to obtain data from the remaining stations, as well as bulk sales
IS advised.

When discussing emissions from a facility or sector perspective, the
scope framework is used from the perspective of the discussed sector or
facility, meaning emission sources (e.g. staff commutes) may be scope 1
for the inventory as a whole, but scope 3 for the facility or sector.

2.3.5 Other Scope 3 Emissions

While the list of Scope 3 sources that could have been included is
virtually endless, due to resource constraints and to focus initial mitigation
actions on easily accessible and large sources, most of these have been

excluded.

For a future round of interventions, sources such as embodied
emissions in materials sourced from third parties (e.g. food, appliances,
construction materials or vehicles) could be included to improve

procurement practices.

2.3.6 Boundaries for Mitigation Goals

The boundaries for this inventory have been set to align with the
existing mitigation goal of reducing 45% of its greenhouse gas emission

intensity of GDP by 2030 in line with the nationally set target.

2.3.7 Aggregation Methodology for Municipal Inventory

As the emphasis of this inventory is on guiding interventions, the
municipal inventory has been aggregated according to facilities that are
under the operational control of MPHTJ, rather than according to ownership.
The goal is to empower MPHTJ to actively manage the emissions that they

control directly, and thus track emissions accordingly.



2.3.8 Exclusions

Due to resource constraints and low data availability, emissions from
Agriculture, Forestry and Other Land Use (AFOLU) are not estimated for
this inventory. At the state level, these emissions have been estimated to
account for only 2.16% of total emissions?, so the impact on total emissions
from this exclusion is believed to be small. These emissions are also
estimated to be less conducive to mitigating actions, and thus their absence
from the emission reduction action plan is similarly expected to be
insignificant. The decision to exclude AFOLU emissions should be re-

evaluated for future inventories.

The Melaka Zoo only transferred to municipal operation in October
2018. Due to the transfer of operations, the data for 2018 was not
accessible, and the Zoo was thus excluded from this inventory. The Zoo

should however be included in future inventories.

Currently, only MPHTJ office is included and others are not due to
small energy usage and no data compilation exercise been done, there
deemed to be below threshold and not included in this inventory

Ihttp://www.melakagreentech.gov.my/index.php/go-green/peta-lokasi/2014-09-12-03-41-25/inventori-karbon-

melaka-bersama-iclei


http://www.melakagreentech.gov.my/index.php/go-green/peta-lokasi/2014-09-12-03-41-25/inventori-karbon-melaka-bersama-iclei
http://www.melakagreentech.gov.my/index.php/go-green/peta-lokasi/2014-09-12-03-41-25/inventori-karbon-melaka-bersama-iclei

2.4

2.5

Materiality

For this inventory, a mater