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Introduction

[PCC’s sixth assessment report (2021) clearly stated that humans have been the main
cause of climate change, causing many climatic extremes in all part of the globe.
Extreme climatic conditions caused by the results of human actions include heatwaves,
heavy precipitation, droughts, glaciers melting, and storms. Future global surface
temperature will still be on the rise, exceeding the temperature rise of 1.5°C to 2°C
during the 21st century until unless extreme actions have been taken to reduce the
carbon and GHG gas emissions. The transport infrastructure and operations are
seriously threatened and challenged by the existing variability in climate. Cambodia as
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Conclusion and Recommendation

In conclusion, suitable methods for analyzing cost and benefit of adaptations for road
and related infrastructure are produced. Analysis on current climate variability (the
adaptation deficit), existing decision support tools can be used, including Cost-Benefit
Analysis (CBA) and Cost- Effectiveness Analysis (CEA). The areas that are difficult for
valuation, and usually lack of quantitative information, Multi-Criteria Analysis (MCA) is
often used. Lastly, conceptual framework is established based on the literature review,
which covers the climate change adaptation and economic analysis for road and related
infrastructures in the context for developing countries, including Cambodia.

one of the most vulnerable countries to climate change as there will be more extreme
weather events at higher intensity and frequency. Climate change is a potential threat

. . . : , Identifying | Assessing and
to Cambodia’s development as current and future infrastructure will be vulnerable to [ Climate Change ] > [ Adaptation Cost ] > [Se'ect'ggt;iiptat"’”J
climate change impacts. The planning, design, construction, operation, and i I !
maintenance of roads and related infrastructures by the government ministries have Hazard Risk Vulnerability
mostly followed the conventional methods, and each type of roads and related | | Adaptation Costof
infrastructures has proposed different levels of costing and construction approaches. _ Potential Potential Indireot

irect Impac mpac
it o L e %
Damage Cost Assessment > Adaptation Cost Assessment g
v v O
____________ Climate Change Damage Cost Economic Benefit of Adaptation Options g g:
] | -
Damage and L -::O
Loss Tools Sensitivity Economic Tools Discounting and Price Changes a =3
E.g. CCRIF, Analysis E.g. CBA, CEA Discount Rates with Time _g_ fl
CATSIM, CAPRA & S

Conceptual Framework for Economics Analysis on Climate Change Adaptation for Road
and Related Infrastructures

_ SRS -
N :

- L
LY
- "

b . 0 A ‘ o
A > AR : y '3 N . . 4 . -
% < : v S % ' . : \ . | 4 > X
T A S T 5 % 4 & w D, - ™ y ? rJ) 13 oA - : [ e v Y 'y " - - L3 PR
0 g . ry S Lo N > % (] % N p - 4 e v’ S - TN ~ Pl A, - o e s R e A . S9N, S
- A . R y - - N . e s - - X e ko B o e . o et
B LS i kS b T\ £ 4 . ‘ 2 e D ./ NS - RENd - R gy s Sats
| NS R % g ) ) A Mada. T BERN . oy 3 - £y o4 5 ~ g % . > a -k it ol TR o e
. : » . R 4 . AP ST > o - - Y, c W Yk A OB L - e Th L A .‘. .
.:' a8 * N 2 :-' A }“. C “_".F_ £y ., “.4"‘, . ~He§ ¥ 3 ' X RIS W < = : . o A e 5 = ol rehy 3 e -
. g TN N AR ' > o . J P ‘e S AN A T T 219 ? » S 2 L0 Ay Y 7~ AN
N P . Fash Y > Vo B R W g BI0h TN . S . s : ~ -
g L by 5 i) . 4 ) A e - = . . 3 . - - . . AT - -
¢ T ¢ A A l‘\ 8 ‘l“\' o 4 e LY - 2 \ T \ M - e e e, . ) . 13 - W el : g
JEF 2t L T » S ¥ A. b o Yo R sy ‘- ! » 4 ! @ ; . a8 oS b A . -
L S . LIS 1730 &% v 3 ' A v ey . - k94 3 . A = e =
o i e ‘:\( ) -“ aI- wh K04 St ", ) ' \ e g ’ Tt e
Mt W r » , . )/ . N R - - : 3 o -
3 WAl e ¥ d v A 5 : oo 2 R 3T »
y gt 0 ML . v . -~ : Ly - v .
IS ION oy, © :q W ey ot U , < . f i — ‘ R 5L L ~a T / P e,
s el 4 YA o . L W Wy ATUR N L el ' A o T - N IRV . b v A B [ AR A

The methodology of this assessment is mainly done through literature review. Excessive
literature review is done on cost effective climate change adaptation infrastructures.
This is done through published journals, thesis, articles, and reports. The study seeks to
reveal what lessons can be drawn from the selected South-East Asian countries in the
region experiences in climate change adaptation and the cost analysis, and how those
lessons can be transferred to other local authorities to encourage them to engage in and
advance climate change adaptation. Based on the gathered information regrading
adaptation strategies, economic analysis and loss and damage assessments, a conceptual
framework for economic analysis on climate change adaption on road infrastructures
are developed.

Lessons learned and Next Steps

Lessons Learned: The project team has learnt a lot about the variety of

tools and methods used for loss and damage assessment, and adaptation

costing of climate change projects in the region.

1. Official data on loss and damage and estimate including projection for
different components and future years are limited.

2. In country study on loss and damage with related monetary and non-
monetary values are limited.

3. Adaptation types and options including its limits with possible costing in
the development phases and future years are shortages.

- How much is at risk?
- How much was lost?

IMPACTS

- How much likely to be lost in the future? Next Steps
cLmare sociocconomic 1. Finalize the potential methods and tools for costing climate change
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o iaaach N it ot spoooces 2. Conducting field visits (AIT experts, Thailand) to hold consultations with
S el et target Cambodian infrastructure development ministries, departments

and provinces in order to gain insights of infrastructure development
problems and challenges, as well as testing out the selected tools and
methods

3. Refinement of tools and methods through consultations and meetings
with relevant stakeholders following testing at the field and with historical
data on climate change induced damages and losses.
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Figure T5.1 | lllustration of the core concepts of the WGll ARS. Risk of dimate-related impads results from the interaction of dimate-related hazards {induding hazardous events
and trends) with the vulnerability and exposure of human and natural systems. Changes in both the dimate systemn {left) and sodoeconomic processes including adaptation and
mitigation (right) are drivers of hazards, exposure, and wvulnerability. [19.2, Figure 19-1]

(1). Climate Risk Assessment Framework
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(2). Climate Risk Assessment on
Damage and Loss of Road and
Related Infrastructures

Results and Discussion

Develop tools and methods to assess damages and losses from climate change for
infrastructure projects in Cambodia based on survey and consultations with relevant
stakeholders. We have reviewed the available tools and approaches on loss and damage
assessment, and adaptation costing for climate change projects in the region and around
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