Study on cooperative MRV as a foundation for a potential
regional carbon market within ASEAN

Singapore Country Report

\\




Table of Contents
TABLE OF CONTENTS

ABBREVIATIONS
EXECUTIVE SUMMARY
1.NATIONAL CLIMATE CHANGE CONTEXT
2. ANALYSIS OF NATIONAL MRV SYSTEMS
2.1 CARBON PRICING STATUS AND OUTLOOK
2.2 MRV AT FACILITY LEVEL
2.3 SECTORAL AND POLICY-LEVEL MRV
2.4 NATIONAL GHG INVENTORY AND MRV PROCESSES
2.5 OTHER INITIATIVES AND FUTURE DEVELOPMENTS
3.CONCLUDING REMARKS AND FUTURE OUTLOOK

4. ACKNOWLEDGEMENTS

11
12
13
14

15



Abbreviations

AFLOU
ASEAN
BUR
CAGR
CDM
CNG
CO2
CO2e
ECA
EDMA
ER

ETS
FPCB
GHG
GWP
HFCs
IPCC
IPPU
LULUCF
M&R
MP
MRV
NC
NCCS
NDC
NEA
PFCs
QA/QC
QMF
UNFCCC
usD
V&A

Agriculture, Forestry and Land Use
Association of Southeast Asian Nations
Biennial Update Report

Compound annual growth rate

Clean Development Mechanism
Compressed natural gas

Carbon dioxide

Carbon dioxide equivalent

Energy Conservation Act

Emissions data monitoring and analysis
Emissions report

Emissions trading scheme

Fixed-price credit-based

Greenhouse gases

Global warming potential
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Nationally Determined Contribution
National Environment Agency
Perfluorinated compounds
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Executive Summary

In its Second Biennial Update Report (BUR), Singapore’s 2012 greenhouse gas (GHG) emissions totaled 48
MtCOz2e. The energy sector accounted for approximately 98 percent of total GHG emissions, with power
generation and industry (manufacturing) being the main contributors.

Singapore ratified the Paris Agreement and submitted its Nationally Determined Contribution (NDC),
whereby Singapore committed to the target of reducing its emissions intensity by 36 percent in 2030 based
on 2005 levels. This target builds on an earlier pledge made at COP15, and emissions are expected to peak
around 2030.

Singapore is a small island city-state and its economy comprises a significant manufacturing sector, which
includes the production, processing and export of fossil fuels. Thus, the country’s key strategy for emission
reductions is through improvements in energy efficiency. The lack of land area makes the large-scale develo-
pment of renewable sources of energy such as solar, wind and nuclear unviable. Despite this, Singapore has
announced plans to increase its solar deployment to 350 MWp by 2020 and to 1 GWp beyond 2020, more
than 6 times the current deployment of approximately 162 MWp.

Singapore is the first ASEAN country to introduce a carbon tax. In March 2018, the Carbon Pricing Act was
passed through the Singapore Parliament and an initial carbon tax rate of SGD 5/tCO2e (approximately
USD 3.7/tCOz2e) will be charged between 2019 and 2023. This tax will apply without exemption to approxi-
mately 40 companies, corresponding to 50 “taxable” facilities, emitting 25,000 tCO2e or more annually and
will cover approximately 80 percent of Singapore's national GHG emissions. Facilities emitting 2,000 tCO2e
or more annually but less than 25,000 tCO2e will have to submit an emissions report but are not subject to
the tax. The carbon tax rate will be reviewed by 2023. The government intends to raise the tax to SGD 10-
SGD 15 per tCOz2e (i.e. from approximately USD 7.3-11 per tCO2e) by 2030. In doing so, Singapore will take
into account the progress of domestic emissions mitigation efforts, international climate change developm-
ents, and its own economic competitiveness.

The carbon tax will be implemented in the form of a Fixed-Price Credit-based (FPCB) mechanism, where
emitters will purchase fixed-priced credits from the government and surrender carbon credits equivalent to
their carbon tax liability. The Act covers direct emissions of the following gases: CO2, CH4, N20, SF6, PFCs
and HFCs.

A system for the measurement, reporting and verification (MRV) of emissions at the facility level was devel-
oped by the National Environment Agency (NEA) to support the Carbon Pricing Act. The aim of this MRV
framework is to ensure the quality, accuracy, and robustness of GHG emissions data for the purposes of det-
ermining the carbon tax. Singapore’s facility-level MRV framework was developed based on international
standards such as the Greenhouse Gas Protocol (developed by the World Resources Institute and the World
Business Council for Sustainable Development), IPCC Guidelines, and global good practices on GHG emissi-
ons reporting in other carbon pricing jurisdictions.

The measurement and reporting of GHG emissions commenced in 2013 with the introduction of the Energy
Conservation Act (ECA), which required facilities consuming more than 54 TJ of energy per year to report
on their energy-use and GHG emissions. To prepare companies for the carbon tax, the ECA was amended in
2017 to include enhanced measurement and reporting (M&R) requirements. Facilities which generate
25,000 tCO2e or more per year will need to submit a Monitoring Plan for the approval of NEA documenting
the methods, steps and procedures to accurately measure and report GHG emissions. Facilities are also req-
uired to submit an Emissions Report which records the facility’s annual GHG emissions, calculated based
on the methodologies laid out in the Monitoring Plan. Under the Carbon Pricing Act, taxable facilities are
required to have their annual emissions report verified by an accredited third party auditor. The Verification
and Accreditation (V&A) requirements, which were developed in 2018, and the M&R requirements have
been combined in the MRV Regulations which were gazetted in December 2018.



Clear requirements and guidelines for the M&R of emissions are published by the NEA to assist facilities in
complying with the requirements. Monitoring Plan and Emissions Report submissions are performed via
the Emissions Data Monitoring and Analysis (EDMA) online portal. This is a centralized portal that the NEA
uses for all energy and GHG reporting and data collection. The EDMA portal is also used for data collection
related to the national GHG inventory. This data comes from various agencies such as the Energy Market
Authority, Land Transport Authority, Maritime and Port Authority of Singapore, Department of Statistics,
National Environment Agency, National Parks Board, and Public Utilities Board. For the purposes of the na-
tional GHG inventory, the data collected by the NEA through the M&R requirements would only encompass
the emissions data for fuel combustion for “energy and transformation” and “industry” (energy sector
emissions) and IPPU. Nevertheless, the NEA takes on the role of compiling this data annually from the diff-
erent responsible agencies.

Although emissions from transport form the majority of emissions not covered under the Carbon Pricing
Act, there are already implicit excise taxes charged on the use of transport fuel at the point of import. While
these taxes were not solely intended to address GHG emissions, they introduce an implicit price on carbon.

The carbon tax will be implemented for five years before any adjustments are made. This carbon tax will run
complementarily to existing and planned mitigation measures. Nonetheless, the Singapore government is
open to adjusting this carbon tax based on developments in climate change negotiations. At the same time,
and with a view to the future, the Singapore government is studying the feasibility of linking its carbon
pricing mechanism with other carbon pricing jurisdictions, and options are being considered both regionally
and globally.




1. National Climate Change Context
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ASEAN Statistical Yearbook 2016/2017.

Ibid.

Ibid.

Figures displayed were calculated applying 1995 IPCC global warming potential (GWP) factors over a 100-year time
horizon, with CH4 being attributed a GWP of 21, N20 310, HFCs 140-11,700, PFCs 6,500-9,200, and SF6 23,900.
Singapore’s Second Biennial Update Report, 2016.
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Singapore ratified the Paris Agreement on September 21, 2016, and the national pledge for 2030 is detailed
in the Nationally Determined Contribution (NDC) document submitted to the UNFCCC® Singapore’s target
consists in a 36 percent reduction of GHG emissions intensity in 2030 in relation to year 2005, i.e. from
0.176 kg CO2e/S$GDP to 0.113 kg CO2e/S$GDP (at 2010 prices). This target builds on an earlier pledge
made at COP15 in Copenhagen, 2009, and a peak in emissions is expected to be achieved around 2030.

Singapore’s pledge should be understood in light of its specific national circumstances, namely its status as a
small island city-state and an economic output which is highly dependent on the production, processing, and
export of fossil fuels and associated energy-intensive products. This poses limitations to the adoption of low-
carbon and/or more sustainable forms of energy, such as wind, hydropower or nuclear energy. In spite of
these constraints, Singapore has prioritized the deployment of solar PV, for instance, by establishing a favo-
urable environment for the technology and supporting research and development programmes. Singapore’s
NDC states that renewable energy can meet up to 8 percent of peak electricity demand by 2030.

Singapore’s key strategy for emission reduction is the improvement of energy efficiency. The Government
already promotes the adoption of energy efficient technologies, for instance, through programmes such as
the Grant for Energy Efficient Technologies (GREET) for industry, the Green Mark Scheme for buildings, or
the energy efficiency national partnership and energy efficiency fund for companies in the high-energy cons-
uming industrial sector.

Singapore intends to achieve its mitigation targets under the Paris Agreement through domestic efforts, but
it is open to exploring the potential of international market mechanisms under Article 6 of the Agreement.
Singapore has experience in these mechanisms as a host country of CDM projects, given its status as a Non-
Annex I Party to the Kyoto Protocol. As of September 2018, six CDM projects had been registered in Singap-
ore, one of which focused on demand side energy efficiency measures for lighting systems in buildings.

Singapore’s approach to climate change mitigation is reflected in a number of national policies, strategies
and programmes, both sectorial and cross-sectorial. Low-carbon development and enhanced environmental
sustainability underpin all major national government documents. For instance, the transition to a more
carbon-efficient economy is recognized as a priority in the National Budget for FY2018’.

Table 2 summarizes the main national policies on climate change in Singapore. The most recent developme-
nt in Singapore's GHG mitigation strategy is the implementation of a carbon tax from 2019 onwards. The
Carbon Pricing Act was passed by Parliament on March 20, 2018, and it will target the largest GHG emitters,
or approximately 80 percent of total GHG emissions. Details are explored further in section 2 of this report.

Table 2: Main policies and strategies on climate change mitigation in Singapore

Carbon Pricing Act (2018)8 * Lays out a framework for the implementation of a nation-wide carbon tax, which will apply uniformly to all economic
sectors from 2019 onwards.

Climate Action Plan (201{,)9 * |t consists of two separate documents, one for mitigation the other for adaptation. The mitigation document identifies 4
main strategies for reducing GHG emissions: i) improving energy efficiency; i) reducing emissions from the power gener-
ation; iii) development and demonstration of low-carbon technologies; and iv) encouraging “collective action” through
education and behavioural change.

» Some key targets on climate change mitigation are detailed, such as “greening” 80% of buildings by 2030, achieve a nati-
onal recycling rate of 70%, and achieve 75% public transport use by 2030.

Sustainable Singapore * Lays out several sustainability targets for Singapore, which are structured around 5 thematic areas: i) an active and gra-
Blueprint (2015)10 cious community; i) towards a zero-waste nation; iii) “eco-smart” endearing towns; iv) a leading green economy; and v) a
“car-lite” Singapore.

National Climate Change » Key elements of Singapore’s climate strategy are outlined, including GHG emission reductions across sectors, enhancing
Strategy (2012)11 adaptation capabilities, harnessing green growth opportunities, and establishing partnerships on climate change action.

Singapore’s Intended Nationally Determined Contribution (INDC) and Accompanying Information, 2015.
Budget 2018, A Better Future, 2018, pp. 8

Carbon Pricing Act 2018.

Singapore’s Climate Action Plan: Take Action Today, For a Carbon-Efficient Singapore, 2016.

Sustainahle Singapore Blueprint, 2015

National Climate Change Strategy, 2012.

= O NN


https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Singapore%20First/Singapore%20INDC.pdf
https://www.singaporebudget.gov.sg/data/budget_2018/download/FY2018_Budget_Statement.pdf
https://sso.agc.gov.sg/Acts-Supp/23-2018/Published/20180601?DocDate=20180601
https://www.mewr.gov.sg/docs/default-source/default-document-library/a5finalmerw.pdf
https://www.mewr.gov.sg/docs/default-source/module/ssb-publications/41f1d882-73f6-4a4a-964b-6c67091a0fe2.pdf
https://www.nccs.gov.sg/docs/default-source/publications/national-climate-change-strategy.pdf

2. Analysis of National MRV systems

2.1 Carbon pricing status and outlook

Singapore is the first country within ASEAN to adopt an explicit carbon pricing mechanism for the econo-
my as a whole. The Carbon Pricing Act, passed by Parliament on March 20, 2018, formally introduces a
carbon tax which will apply evenly to all economic sectors from January 1, 2019, onwards.

The tax is intended to provide a price signal to the largest emitters in Singapore to factor the costs of their
GHG emissions into their business decisions and encourage them to improve their energy efficiency. At the
same time, the tax will support Singapore in achieving its 2030 pledge under the Paris Agreement and pre-
pare companies for a low-carbon economy. The tax will function as a complementary instrument to enhan-
ce both existing and planned mitigation efforts.

The rationale underpinning the introduction of this carbon pricing mechanism is that, for a relatively small
domestic market like Singapore, it would be more practical to start with a simple tax. The tax will cover ap-
proximately 80 percent of Singapore’s GHG emissions, and is payable by facilities emitting 25,000 tCO2e
or more per year. No exemptions or free carbon allowances will be provided to covered emitters. There are
approximately 50 such facilities, owned by 40 companies, which are designated as “taxable facilities” und-
er the Act. The threshold for taxable facilities was set at 25,000 tCO2e per year, as analyses carried out
revealed that a lower threshold would not substantially increase the coverage to justify the increase in the
costs associated with MRV. The remaining 20 percent of national GHG emissions not covered by the tax
originate from more dispersed sources and their reduction will be carried out through other means.

From 2019 to 2023, the carbon tax charged will amount to SGD 5 per tCO2e (approximately 3.7 USD/ton).
The government intends to raise it to SGD 10-SGD 15 per tCO2e (i.e. from approximately 7.3-11 USD per
tCO2¢) by 2030. The carbon tax rate will be reviewed by 2023. In doing so, Singapore will take into accou-
nt the progress of domestic mitigation efforts, international climate change developments, and its own eco-
nomic competitiveness. The foreseen carbon tax revenue in the first five years of the programme is estima-
ted at SGD 1 billion. The government is prepared to spend more than what will be collected in the initial
five years (i.e. more than SGD 1 billion) to support worthwhile projects which deliver the necessary abate-
ment in emissions. The impact of the tax to end-users is expected to be “modest”, and is estimated to be
about a 1 percent increase in total electricity and gas expenses on average (SGD 1.70 to SGD 3.30 per
month or USD 1.25 to USD 2.4 per month)*3,

The carbon tax takes the form of a Fixed-Price Credit-based (FPCB) mechanism, in which emitters pay the
carbon tax by surrendering carbon credits equivalent to their carbon tax liability. The tax will be paid in the
form of carbon credits, which need to be purchased from the National Environment Agency (NEA) at a fix-
ed price (equivalent to the tax rate) in the given year. Each credit corresponds to 1 tCO2e and the payment
of the tax is made by surrendering the credits equating to the GHG emissions of the compliance year throu-
gh an online credit registry managed by the NEA. Every credit surrendered for compliance is then removed
from the registry account of that facility and the tax is considered paid. While international credits will not
be allowed in the initial phase, the FPCB mechanism sets in place the building blocks for future linking to
other carbon markets.

The design of the carbon tax takes into account the result of several consultations carried out with the pub-
lic and the industry, in particular entities directly targeted by the tax. For example, in 2013-2014, the gove-
rnment consulted 29 large industry emitters on the impacts to competitiveness in case of the introduction
of a carbon price. Since the formal announcement of the tax as part of Singapore’s 2017 national budget,
the government has carried out additional public consultations.

The scope and coverage of Singapore’s carbon tax are captured in the table on the following page.

12 Carbon Pricing Act 2018, Ibid
13 Channel News Asia, 5 things you need to know zbcut how the carbon tax works, 2018.


https://sso.agc.gov.sg/Acts-Supp/23-2018/Published/20180601?DocDate=20180601
https://www.channelnewsasia.com/news/singapore/5-things-you-need-to-know-about-how-the-carbon-tax-works-9905952

Table 3: Scope and coverage of Singapore’s carbon tax
Scope and coverage of Singapore’s carbon tax

a) Gases covered >> CO2, CH4, N20, SF6, PFCs, and HFCs;
>> Global warming potential of gases based on Second Assessment Report of the IPCC (1996);
>> COZ2 emissions from biogenic sources and NF3 emissions are “non-reckonable” (i.e. they do not count for the
definition of the emissions threshold of the facility or for the purposes of levying the tax), but must be monito-
red and reported.

b) Sectors covered >> Industrial facilities with GHG emissions that exceed the emissions threshold, except those emitted on activiti-
es related to Agriculture, Forestry and Other Land Use (AFOLU), and from using any vehicle to transport any
person or goods.

c) Threshold for >> Two-level threshold based on GHG emissions level:

included enterprises * Entities emitting 25,000 tCO2e or more per year need to submit a monitoring plan for approval by NEA,
submit an emissions report based on the approved monitoring plan, and pay tax on the third party verified
emissions. They are designated as taxable facilities under the Carbon Pricing Act;

» Facilities emitting between 2,000 tCOZ2e and 25,000 tCO2e per year need to submit an annual emissions

report, similar to the requirements of the Energy Conservation Act. However, they do not need to submit a
monitoring plan, their emissions report is verified by NEA (i.e. they do not need to engage a third party to
verify their emissions report), and do not have to pay the carbon tax**They are designated as reportable
facilities under the Carbon Pricing Act.

d) GHG accounting >> Restricted to the boundaries of the facility.

boundary

e) GHG emission >> Only direct emissions (Scope 1) (emissions attributed to the purchase of electricity do not need to be reported
sources by the facility);

>> Emitters / facilities are currently not allowed to use international offsets against their tax liability.

Facilities covered under the Carbon Pricing Act are required to adopt specific monitoring and reporting
procedures to support the computation of the amount of taxable emissions. These procedures are specified
in the Measurement, Reporting and Verification (MRV) Regulations under the Carbon Pricing Act. MRV
requirements were developed based on international good practice on GHG emission reporting, in particu-
lar the Greenhouse Gas Protocol*’and the IPCC, and take into account five core principles for ensuring the
quality of data reported: accuracy, completeness, consistency, relevance and transparency. Further details
are provided in section (ii) below.

2.2 MRV at facility level

An MRV system was developed by NEA to support the Carbon Pricing Act and applies to all taxable facili-
ties. MRV requirements for taxable companies are much stricter as they aim to ensure the quality, accuracy
and robustness of GHG emissions-related data for the purposes of determining the tax to be levied. These
processes are described below, and are based on the Measurement and Reporting (M&R) Guidelines and
the Verification and Accreditation (V&A) Guidelines, which have been published by NEA.

Monitoring and reporting of GHG emissions commenced in 2013 with the Energy Conservation Act (ECA),
which laid out a set of requirements that needed to be followed by covered entities. These requirements
were enhanced as part of an amendment to the ECA in 2017, in preparation for the carbon tax implementa-
tion in 2019. In tandem with the Measurement and Reporting (M&R) requirements, a set of guidelines
were issued to support their implementation. While the requirements are legislated into law and state the
minimum standard that must be followed, the guidelines contain details as to how regulations have to be
met. The guidelines offer some flexibility for companies (e.g. by enabling them to choose the most cost-
effective monitoring method, as long as it is compliant with the standard of the regulations), but can be
used as a reference in case of legal disputes®®.

14 Energy reporting under the Energy Conservation Act will serve as a basis to check whether facilities emitting more than 2,000 tCO2e report their emissions. This will be based on a
threshold of 54 TJ of energy consumption per year, which is considered a reasonable approximation for icentifying facilities emitting more than 2,000 tCO2e per year. Approximately
200 such facilities exist in Singapore.

15 World Business Council on Sustainzble Development & World Resources Institute, The GHG Protocol: A corporate reporting and accounting standard (Revised Edition), 2004.

16 Singapore’s GHG Measurement and Reporting (M&R) Guidelines are available for consultation here.


https://www.wbcsd.org/Programs/Climate-and-Energy/Climate/Resources/A-corporate-reporting-and-accounting-standard-revised-edition

An important component of the MRV framework is the Emissions Data Monitoring and Analysis (EDMA)
system, which is the online platform used for formal submissions of energy and GHG emission related
data, such as monitoring plans and emissions reports. EDMA had been used for the submission of energy
management reports under the ECA, and is thus a platform with which taxable facilities were already fami-
liar.

The main processes of the MRV framework for taxable facilities are as follows:

 Submission of a monitoring plan (MP) documenting the methods, steps and procedures to accurately
measure and report GHG emissions;

« Approval of the Monitoring Plan by NEA;

« Submission of an Emissions Report (ER) that records the facility’s annual GHG emissions, which are
calculated based on the methodologies proposed in the approved MP. The emissions report must be
verified by an independent accredited third party.

The figure below illustrates the annual compliance cycle for a taxable facility:

Figure 3 —— Annual MRV compliance cycle for taxahle facilities in Singapore

31 December 1 January Start of monitoring period
End of monitoring period for current year (N)
for current year (N
i) Year round
Continuous

monitoring of
emissions

Request for approval of
significant changes to the

30 September L 30 June Submit a verified
Payment of carbon tax emissions report for
corresponding to year N-1 emissions in year N-1

The Verification and Accreditation (V&A) Guidelines were published in January 2019. The main objective
of the V&A requirements is to ensure that the verification process is robust and conducted by qualified ver-
ifiers, and the requirements are based on international standards and good practice from several jurisdicti-
ons worldwide that have adopted carbon pricing instruments.

The V&A guidelines have been developed by NEA in consultation with third party verifiers, and the
accreditation process is expected to be conducted along three stages:

» Stage 1: document check to ensure there is a rigorous “independence & competency framework” in
place by the verification company;

« Stage 2: interviews to evaluate the competency of the verification company and its lead verifiers and
independent reviewers;

« Stage 3: visit to the premises of the verification company to check how the “independence & competen-
cy framework” is implemented, records, and other documents, as necessary.

Additional details of the MRV processes and requirements for taxable facilities are captured in table 4 on
the following page. They follow the GHG M&R requirements, and only pertain to direct emissions of GHG
from fuel combustion and industrial processes and product use (IPPU).
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Table 4: MRV requirements at the facility level for taxable facilities

Measurement and monitoring of emissions

a) GHG emissions
quantification
methods/approaches

b) Data requirements

¢) Monitoring plan

d) Support tools

Reporting of emissions

a) Reporting system
and format

>> The facility is given the flexibility to decide on the most appropriate emissions computation methods and tiers
to quantify GHG emissions. However, these need to be justified and substantiated with supporting docume-
ntation, which are to be submitted along with the monitoring plan (see point d) below).

>> Three methods can be used for GHG emission quantification: i) calculation approach, ii) material balance, and
iii) direct measurement:

* Calculation approach: GHG emissions are calculated from activity data and appropriate conversion fact-
ors. Conversion factors can be either default factors based on IPCC guidelines, or site-specific ones that
can properly justified with supporting documents/evidence.

 Material balance: GHG emissions are calculated based on the balance of the carbon content of the feed-
stock entering the process and the carbon content of the products exiting the process (this is generally
applied to IPPU sources).

« Direct measurement: GHG emissions are measured at the point of release, e.g. through a Continuous
Emissions Monitoring System (CEMS).

>> Four tiers are distinguished for the estimation of activity data and conversion factors. The higher the tier
adopted, the higher the accuracy of data and lower the uncertainty. The M&R requirements do not mandate a
particular or minimum tier, but the covered entity is expected to select the most appropriate tier to ensure
accuracy in the calculation of emissions;
>> Activity data tiers: Ticr 1: cngincering estimate; Tier 2: measurement using typical industry approach; Tier 3:
invoiced quantity; Tier 4: measurement with an instrument meeting a specific standard;
>> Conversion factors: they are either IPCC defaults or site-specific conversion factors:
« Tier 1: IPCC default factors or site-specific conversion factors specified by the facility;
* Tier 2: site-specific conversion factors derived from measurement and analysis which is carried out less
than once per vear:
« Tier 3: site-specific factors derived from measurement and analysis conducted at least once per year or
more frequently;
« Tier 4: representative analysis, whereby site-specific conversion factors are derived from the analysis of
one or more samples that are representative of the material property;
>> Facilities are required to specify at least an alternative measurement approach in case the primary approach
becames no longer suitable due to a certain scenario or event.

>> The preparation of a monitoring plan is mandatory for taxable facilities and needs to be approved by the NEA.
The NEA may reguire Lhe moniloring plan Lo be assessed by an exlernal audilor in case the Agency disagrees
with any matter set in the plan or if specific technical knowledge is required to assess any process at the
facility;

>> The monitoring plan must identify and describe the facility’s GHG emission sources and streams, emissions
quantification methods and quality management procedures;

>> For each facility, it is required the appointment of at least one GHG Manager to be responsible for the prepa-
ration and submission of the Monitoring Plan and Emissions Report;

>> |n exceptional cases (e.g. a new technology for which the NEA does not have the technical know-how to
assess), the NEA may request third-party validation of the monitoring plan.

>> A monitoring plan template is available and needs to be followed by the facilities. The plan is downloadable
from the Emissions Data Monitoring and Analysis (EDMA) portal;
>> An emissions report lemplate is currently under preparation by the NEA and will be released in early 2019.

>> Key elements of the reporting system: emissions report and registry account through EDMA portal.

Emissions report:

>> Needs to be submitted to NEA by each taxable and reportable facility;

>> The emissions report needs to be prepared based on the monitoring plan of the facility, which has to be appr-
oved beforehand by NEA,

>> Submission of the report to NEA requires third party verification by an accredited external auditor.

Registry account:

>> For each laxable facility, NEA musl open a registry account in the Carbon Credils Regislry, which is parl of
the EDMA portal;

>> Every carbon credit surrendered far tax compliance is removed from the registry account of the taxable
facility, with the tax considered paid.
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b) Reporting
procedures

¢) Reporting period

d) Reporting timing

Verification

a) Reporting system
and format

b) QA/QC and
uncertainty
assessment

c) Enforcement and
penalties for non-
compliance

d) Verification

>> Record keeping: the taxable facility and external auditors are required to keep and maintain accurate records
of information and supporting documentation, which must be made available for inspection by any authorized
officer;

>> Relevant information and documents must be kept for at least 5 years counted from the data they are
submitted.

>> Calendar year during which the direct GHG emissions are measured (January 1 to December 31).

>> Monitoring plan needs to be submitted by December 31 of the year following which GHG emissions exceed
25,000 tCO2¢;

>> Emissions report shall be submitted by June 30 of the year following the reporting period;

>> For taxable facilities, the tax must be paid by September 30 of the year immediately following the reporting
period.

>> NEA is responsible for accrediting third-party verifiers through a three stage process: i) document check by
NEA,; ii) interviews; and iii) visit to premises to check independency & competency framework.

>> Each facility is required to have a quality management framework (QMF) in place for the collection,
calculation and reporting of GHG emission data.

>> Quality control (QC) activities need to be reported in the QMTF, and these should be described for the
different QMF elements. Specific procedures need to be reported with regards to the following stages of the
inventory development: i) inventory preparation and management; ii) data gathering, input and handling; iii) data
documentation, reporting and review.

>> An uncertainty assessment is required as part of the monitoring plan. The uncertainty assessment is focused
on the statistical uncertainty of the parameters used in the quantification of GHG emissions. Default uncertainty
values for activity data and conversion factors are available in the M&R guidelines.

>> Fines and penalties apply in case of failure to submit a monitoring plan in accordance with the Carbon Pricing
Act, register a business facility with NEA, submission of unverified emissions report, failure ta comply with any
direction provided by NEA regarding emissions reports and monitoring plans, and failure to pay tax;

>> For taxable facilities, a financial penalty of 5% applies to the amount of tax which remains unpaid;

>> |n case the tax remains unpaid beyond 60 days of the deadline, an additional financial penalty of 1% is
charged on the amount of tax that remains unpaid for each additional month. The penalty shall not exceed 3
times the amount of the tax remaining unpaid;

>> A person that fails to pay the tax specified in the demand note, shall also be guilty of an offence and shall be
liable on conviction to a fine that is triple the amount of tax specified in the demand note as being outstanding.

>> NEA authorized officers are vested with the pawer to carry out inspections to taxable facilities

requirement procedures

2.3 Sectoral and policy-level MRV

The focus of this study, as well as all country reports prepared under it, is on sectors that are more suitable
to the introduction of a carbon pricing instrument, this includes the energy, industry and transport sectors.
MRYV of major emitters in the energy and industrial sectors is covered under the Carbon Pricing Act, analy-
sed in the section above. Emissions from the transport sector are excluded from the Act, but excise duties
are levied on diesel, petrol and CNG. In fact, these duties “implicitly” introduce a price on CO2 emissions
from the transport sector, but their motivation was to address some other negative externalities, such as
high traffic congestion. These duties are levied “upstream”, at the point of import, but the cost is passed
through to the final consumer.



More specifically, the excise duties for petrol/gaso-
line amount to SGD 0.71 and SGD 0.64 per litre for
leaded and unleaded petrol, respectively. For diesel,
the levied excise duty corresponds to SGD 0.1 per
litre. For all fuels and CNG, a goods and service tax
of 7 percent is also levied". Based on calculations
made by NCCS, the existing excise duties for trans-
port fuels correspond to an implicit carbon price of
SGD 37-281 per tCO2¢8,

Additionally, as reported in the Second BUR, each
government agency is responsible for monitoring,
measuring and documenting the progress of the
mitigation policies under its purview, which includ-
es internal QA/QC processes. Subsequently, infor-
mation collected by the agencies is consolidated by
the Long Term Emissions and Mitigation Working
Group Secretariat on an annual basis. This Working
Group will then assess progress in implementation
of the various policies and track Singapore’s progr-
ess in meeting its mitigation goals?’.

2.4 National GHG inventory and MRV
processes

The preparation of national GHG inventories is a
process led by the NEA with the involvement of
multiple agencies. Inventories are updated on an
annual basis, even if only officially reported when
NCs or BURs are submitted to the UNFCCC. Four
main stages can be identified in the inventory prep-
aration: i) data collection and QA/QC conducted by
government agencies in charge of the sector the
data pertains to (who play a role as “data owners”);
ii) data from the different ministries is received and
compiled by the NEA, which subsequently conducts
a quality control check on the computation of emi-
ssions; iii) quality assurance by an independent
team within the NEA on the computation of emiss-
ions; and iv) endorsement by MRV Taskforce.

With regard to stage i), the data required for the
compilation of the inventory is collected by various
government agencies, for instance through surveys,
legislation, or regulations. The table below indicates
the data collection responsibility in relation to each
sector as defined by the IPCC:

17 Customs (Dutics) Ordcer, Singapore Statutes Online (August 31, 2009).

Table 5: Responsihilities on data collection for the preparation of
Singapore’s national GHG inventory

IPCC Sector Data Owner

Energy

Power generation >> Energy Market Authority
Industry >> Energy Market Authority

>> National Environment Agency
Land transport >> Energy Market Authority

>> National Environment Agency
>> Land Transport Authority
Marine transport >> Maritime and Port Authority of Singapore
Commercial

Residential

>> Department of Statistics
>> Department of Statistics

Industrial Processes and
product use

>> National Environment Agency

LULUCF >> National Parks Board

Waste
Waste incineration
Wastewater handling

>> National Environment Agency

>> PUB — Singapore’s national water agency
>> Food and Agriculture Organization of the
United Nations (FAQ)

The compilation of the data from the different data
owners is made through the Emissions Data Monitor-
ing and Analysis (EDMA) system. This is the same sy-
stem through which facilities emitting more than
25,000 tCO2e have to report their emissions. For the
purposes of the national GHG inventory preparation,
the EDMA was designed to receive input and activity
data from different data sources, generate emissions
estimates and enable QC checks. EDMA also functio-
ns as a data management system, enabling record
keeping and storage of documentation, including ref-
erence materials, methodologies and data sources. QC
is conducted by the data owners, who are required to
follow a number of procedures, while QA is carried
out by an independent team within each agency.

With regards to stage ii), the computation of GHG
emissions is carried out by NEA based on the data
submitted by the various agencies. This step involves
a number of QC checks, and also the analysis of key
categories of emissions. This is followed by stage iii),
during the course of which an independent team
under the NEA performs QA checks. The final stage is
the review of the QA/QC procedures - already condu-
cted by the different agencies - by an inter-agency
working committee (or “MRV Taskforce”), which
eventually endorses the national GHG inventory.

18 Figure provided to authors during consultations in Singapore on September é and 7, 2018.

19 Singapore’s Second Biennial Update Report, 2016.
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At present, most data collected by NEA as part of the M&R requirements is not used in the preparation of the
inventory. An exception is the data collected from the IPPU sector as well as certain emissions from fuel co-
mbustion in industries (energy sector emissions), in relation to which the NEA fulfils the role of data owner.
As the carbon tax mechanism evolves, it is expected that more facility-level data can be used for the purposes
of the national inventory.

For the compilation of the 2012 Inventory, Singapore’s emissions of CO2, CH4 and N20 were estimated bas-
ed on the Revised 1996 IPCC Guidelines for National GHG Inventories. Tier 1 methods were applied for most
emission estimates using default conversion and emission factors provided in the Guidelines. Tier 2 methods
were used for estimating emissions of CH4 and N20 from the combustion of petrol and diesel in land transp-
ort, in combination with vehicle statistics.

In addition, GWP values used in the preparation of the inventory were based on IPCC’s Second Assessment
Report. Some work is currently being performed to shift to values from the Fourth Assessment Report, where
the main difference is the GWP of methane. However, as methane contributes to only a small proportion of
the total emissions in Singapore, updated GWP values would have a marginal impact on the final figures.

2.5 Other initiatives and future developments

Singapore will be the first ASEAN country to introduce an explicit carbon pricing instrument economy-wide.
The carbon tax will initially complement existing policies on climate change mitigation in Singapore, and
the first five years of implementation will serve as testing ground for future developments. At the same time,
the Government is open to adjusting its carbon tax based on the progress of climate change negotiations and
an increase in ambition of other Parties on their commitments under the Paris Agreement.

Among these, an option under consideration is to allow the use of international offsets for compliance purp-
oses. This modality is not, however, expected before the end of the first five years of the carbon tax. The gov-
ernment will also be studying the feasibility of transitioning to a linked ETS in the future. The main rationa-
le for starting with a FPCB was to support laying out the building blocks for a future ETS, such as the establ-
ishment of a credit registry and a robust MRV framework, which will give the flexibility to transition
towards a linked ETS at a later stage, in case the government decides to do so.
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3. Concluding remarks and future outlook

Singapore is the first ASEAN country to introduce an explicit carbon pricing instrument targeting the econ-
omy as a whole. Designed in the form a fixed-price credit-based mechanism, the tax was set at SGD 5/
tCO2e and will be implemented from January 1, 2019. The Government will review the carbon tax level per-
iodically and has intentions to increase the tax gradually to between SGD 10 - SGD 15/tCO2e by 2030. To
support the implementation of the tax, the National Environment Agency has developed a facility-level
MRYV framework based on standards and good practices from several jurisdictions globally, in particular the
Greenhouse Gas Protocol, so as to ensure the accuracy, completeness, consistency, relevance and transpar-
ency of the emissions reported.

The credit-based carbon tax and MRV framework could serve as foundational blocks for Singapore to link
its carbon pricing mechanism with those of other jurisdictions, especially emissions trading systems. How-
ever, no concrete plans have been announced and the Government of Singapore is currently studying differ-
ent options. Elements of Singapore’s MRV system which could be further assessed vis-a-vis potential link-
ages with other systems include:

a) Harmonization of accounting methodologies on major GHG emitting sectors/sub-sectors with those of
the jurisdictions in relation to which linkages are considered;

b) Alignment of uncertainty/accuracy level requirements for GHG emission calculations as reflected, for
example, in the tier system and quality management framework of the M&R requirements;

¢) Alignment of the annual compliance cycle for participating entities, e.g. on the dates for the submission
of verified emissions reports and the surrendering of credits (or allowances, in the case of an ETS being
considered for linkage);

d) Alignment of web-based platforms for GHG emission reporting, especially in order to ensure consisten-
cy among systems and avoid double-counting risks;

e) The consistency in the tools and support materials available as part of the GHG reporting systems
under consideration (e.g. monitoring plans and emissions reports).

14



Acknowledgements

The authors would like to thank the support extended by staff of Singapore’s National Environment
Agency (NEA) and the National Climate Change Secretariat (NCCS), Prime Minister’s Office, in the
preparation of this report. In particular, it is acknowledged the support of the following individuals,
who were consulted during the course of a fact finding mission to Singapore on September 6 and 7,
2018:

Mr. Suresh K, Director, Climate Change Programme Department, NEA;

Ms. Rohaya Saharom, Deputy Director, Climate Change Programme Department, NEA;

Mr. Tony Ng Swee Heng, Senior Assistant Director, Climate Change Programme Department,
NEA;

Mr. Colin Goh, Senior Assistant Director, Climate Change Programme Department, NEA;
Mr. Jansen Toh, Assistant Director (Economic Research), NCCS;

Mr. Gan Rui Yun, Senior Executive (Economic Research), NCCS.

15





