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Evaluation of emission scenarios for mltlgatmg environmental

impacts caused by Short-Lived Climate Forcers

Considering the 1.5°C targets, our objectives are

Evaluation of Global SLCFs mitigation

1. Exploring mitigation scenarios for reducing —— IL/JI I

Evaluation of technological SLCFs mitigation potentials

short-lived climate forcing factors (SLCFs) as [—.

! + Evaluatingtechnological mitigation potentials to ratchet up national reduction ° Assesslng mitigation scenarios for early and drasticreductionsthat
H

' targetsln Asia, which are consistent with the global 2 C/1 5°C target. contrlbutetothez °C/1.5°C target, considering both climate change and

o
well as long-lived greenhouse gases (GHGSs) o ,
| evaluatingthe roadmap toward achieving the global 2°C/1.5°C target i Assessing synergy and tradeoff effects, mitigation costs, and economic

B i impacts of decarbonization and SLCFs mitigation measures
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2. Assessing technological mitigation potentials
by region, by sector and by gas type and
economic impacts of mitigation measures

SLCFs® GHGs

i and extendingthe coverage of emission sources
Understandmgtheuncertamtyrangesof emissionsin Asia

.
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3. Identifying technological, economic, F—-
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challenges, to discuss feasibility of drastic &
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* Exploringoptimal mitigation
scenario for SLCFs & GHGs

+ Contribution to nationaland
international discussions
such as CCAC, APCAP
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Example of delayed years on major BC mitigation

measures in Thailand
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Zusman, E., Akahoshi, K., Hanaoka, T., et al (2025) Environmental Research Communications, DOI: https://doi.org/10.1088/2515-7620/adae5e
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Objectives:
Evaluating early action VS delayed action

O Analyzing the decarbonization scenario outlined in the Long-Term
low-emission development Strategy (LTS) submitted by the Thai
government to the UNFCCC in 2022

O Evaluating the impact of delayed measures by quantitatively
comparing the LTS scenario with a mitigation delay scenario,
where barriers in the residential and transport sectors cause
the implementation of measures to lag behind the LTS scenario.
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Why using the AIM/Enduse model?

Asia-Pacific Integrated Model (AIM)/Enduse model
is used to quantify relevant policies to mitigate
GHG emissions for achieving Thailand’s carbon
neutrality and net zero GHG emission pathway
THAILAND’S

LONG-TERM
LOW GREENHOUSE GAS

EMISSION DEVELOPMENT STRATEGY s - -
(REVISED VERSION) "lluﬂlllll'l FCIIB,’ and
measures in the energy,

See Page12 IPPU, AFOLU and Waste

sectors

November 2022

Driving factors Useful energy Technological model ‘
- Population model (AIM/Enduse) |

- GDP

- Energy prices

- Energy balance

- Tech. cost & eff.

- Emission factor

- Discount rate

- No. of households

- Income Socio-economic model
- Urbanization rate (AIM/CGE)
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Scenario Description

' Scenario | 2020 - 2050 2050~ 2065

“The technology efficiency and diffusion rate by technology after the base year remain constant under the

same conditions as in 2020.
Decarbonization measures are considered to achieve The CO, emission pathway aligns with the 2065
net-zero emission target outlined in the Long-

Term low GHG emission development Strategy.

LTS the 2050 carbon neutrality described in the Long-
Term low GHG emission development Strategy

- CO, reductions for 2050 and 2065 are set in the same way as in the LTS scenario.
The deployment of cooking and automobile measures for reducing BC, i.e., moving away from

LTS_DLYS biomass cooking in the residential sector and promoting next-generation vehicles in the transportation

sector, is delayed by about 5 years compared to the LTS scenario from 2020 to 2050
- CO, reductions for 2050 and 2065 are set in the From 2051 onward, recovery from the impact of
same way as in the LTS scenario. barriers accelerate the deployment of cooking

BENPIALTE - The deployment of cooking and automobile and automobile measures. As a result, the net-
measures is delayed by about 5 years compared zero CO, emissions target is achieved by 2060,
to the LTS scenario from 2020 to 2050 aligning with the LTS emissions pathway.

- CO, reductions for 2050 and 2065 are set in the same way as in the LTS scenario.

BN IR ALY - The deployment of cooking and automobile measures is delayed by about 10 years compared to

the LTS scenario from 2020 to 2050
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Key Message 1
CO, emission pathways remain largely unchanged

even with delays in BC measures

300

O LTS DLY5 & LTS DLY10 scenarios increase cumulative
emissions from 2020 to 2065 at 0.6% & 1.2%,

respectively, compared to the cumulative emissions
of the LTS scenario.

230

N
o
o

O If delays caused by barriers are solved after 2050 (i.e.,

—=— | TS
LTS_DLY5r), cumulative CO, emissions increase by

CO2 emissions [MtCO2]
(&)}
o

100 —e— LTS _DLY5r
only 0.1% compared to the LTS scenario. . LTS DLYS
50 —— LTS_DLY10
O This indicates that a policy delay of about 5 -10 years
results in a very small increase in cumulative CO, 2000 2005 2050 203 2040 2045 2050 2055 2060 2065

emissions

Note) CO, absorption by LULUCF which is assumed in the Thai
government’s LTS, is considered exogenous in this study.
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Key Message 2
Impact of delayed measures on BC emissions is

significant

O The timing of the effects of delayed a) LTS vs LTS_DLY5 b) LTS vs LTS_DLY10
measures varies between the

Emissions pathway
--- Delayed scenario

251 % — LTS scenario
residential & transport sectors.
201 20 Emissions increase
O The longer the delay in measures, < < suiingsocr
the greater the BC emissions g £ iy s
§ 10- § 10- Power sector
O If the earlier reduction effects on ) N Remaining emissions

Other sectors

Climate mitigation Wi” be delayed, Building sector
thus their environmental impacts I T M Transport sector

Industry sector
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Key Message 3
Long-term costs of delayed action exceed short-term

investment savings (relative to the LTS scenario)

O Since delaying measures decreases the adoption of costly ~ Rate of change in mitigation costs
high-efficiency equipment, the longer the delay, the B S ot s st s
greater the reduction in investment cost. 1.0%-

. . o 050/0 ......... ......... ......... . I ..... ......... .......

O Conversely, energy consumption cost rise because of o | | | | 7
increased fuel consumption caused by delays in installing 0.0 /°:- - l f I f
high-efficiency equipment. _0'5%III e I .......

-1.0%- : : : :

O Considering both, the incremental reduction in investment -1.5%: |
costs outweighs the incremental increase in energy 20% D e | ST - ELTS DLYSr
consumption costs, which is only significant for the next -2.5%: - LTS DLYs
15 years. From a long-term perspective, the increase in -3.0%- E E E LTS DLY10
energy consumption costs due to delayed measures will _ _-3,5_%- _________ _________ _________ _________ _________ _______
exceed the reduction in investment costs and the net 20202065 2020-2035 - 2036-2050 2051-2065
mitigation costs will also rise as measures are delayed. Note) mitigation costs include both capital investment costs for

equipment and fuel consumption costs.
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Key Message 4
Impact of costs of delayed action is larger than costs

of mitigation action (relative to the LTS scenario)

O The rate of increase in impact costs due to delayed Rate of Change gin health impact costs -
measures is far larger than the rate of decrease in %

mitigation costs. | l LTS_DLYS5r
? I LTS_DLY5

O In particular, the rate of increase in health damage is very high, ILTS DLY10

exceeding 15%, over the next 15 years. The reduction in

mitigation costs is only -3% at most over the next 15years. . _ &  '®™& ' ®B:' '

O Cumulative health impact costs through 2065 increase
significantly from +10% to +21%, as the number of years of
delay increases, which cannot be ignored for the affected

public. :

In other words, the cost of not taking countermeasures (i.e., 0% TR R EE A R T
cost of inaction) has a greater impact than the cost of f 2020-2065 2020-2035 2036-2050 2051-2065
taking countermeasures (i.e., cost of action). Note) health impact to humans caused by PM, . is considered

as the impact costs in this study
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