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ABSTRACT

Under the agreement of the new international climate regime, the Paris Agreement, not only developed countries
but also developing countries share responsibility for responding to climate change. Therefore, it is important to
identify the genuine technology needs for such successful international cooperation. However, many previous
cooperation cases neglect the actual technology needs of developing countries and instead were driven by: (1) an
approach based on the suppliers’ wants, (2) the existing route of cooperation that limits full consideration of
technology needs, and (3) lack of consideration of national priorities due to limited communication channels of
ministries or local governments. This study aims to complement the current challenges of technology needs
identification and assessment by proposing an evaluation framework to identify and evaluate genuine technology
needs of developing countries. The evaluation framework is developed through close cooperation with local officials
and experts of developing countries and is examined with a case study in Lao PDR.
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TNA

and adaptation

+ Identification and prioritization of technologies that are required for mitigation

+ Identify the national priority sectors and corresponding technologies.

Step + Assess the technologies through multi-criteria analysis against national
1 development priorities, potential for GHG emission reduction or vulnerability

reduction, costs and benefits, etc.

+ Barrier Analysis and Enabling Framework (BAEF)

TNA + |dentify and analyze legal, institutional, financial, social, economic and other

barriers for application

Step + lIdentify and analyze the policies and other measures for improving the

enabling framework

2 + Conduct economic assessment of measures to transfer and diffuse the

prioritized technologies

TN A + Technology Action Plan (TAP)

+ |dentify and descript the required actions for inclusion in the TAP

Step  Identify activities that are necessary to make implementation of actions to
work
3 + Elaborate activities: timing, resourcing, responsible parties, etc.

Fig. 1. Process of TNA, Source: UNFCCC, 2016.
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Table 1. Components of the Evaluation Framework of Climate Technology Needs for developing countries

Components Explanation
Category Essential components that are required to identify and prioritize climate technology needs.
Criteria Specific components or standards that are used for prioritizing needs under the Category.
Indicator Components for measuring in a quantitative manner based on Criteria.

FEI GAB, AL HE ER A AL SR Atk (1) B ol Hk /15716 208 nefslel 27)

o A4 712 niRlsto] ARlell thet W7l @ S449 =& TR LRSI (Fig 2), (2) ARAoR 7+ #riAs
Al Z-g5kaL Qlok 535] thbie e 2 Zloﬂoﬂ ot = “J;‘7}6LE (category)”, “*H7}7|<& (criteria)”, 12|13l “F7}A|
7VE A2 (Country Partnership Strategy)S o] oAt 3% (indicator)’9] 37l 72 A|AIS}SIAC} (Table 1). H7HA)
R N P I S e k.
Qe WSk Saeic CPso) EREE Gmemb o (1) Ble) ol B Ee) /13 lerat S50
oz ool GBSl BNAG SHAL Eah ol WAL 2 SHeSlE Ao 9lo] 2 Hobt
1 PR Aol ST 12 Ao 5 2 2 2l s Aol e G WA dEe
o] glom, Aol thet HUE Y} 93 et tigh £4 = & 283t ojggol WS deAer, adu HAevks

s 13" 4 A== S} (ADB, 2017; World Bank, o] oA upeto 7 solatar}. w5 WA 9= 715713
2017). pRAEfe 2 FA 7% (ODA)YE =333tol| Slo] 3 208 T237) 93 71374500 HololA o volrt
Koz ygE|ojof o Jﬂ7}x1]1]]01 OECD/DACS] ODAY]| zr Hoy U HlEA el 7574408 23 "Qv) Quka

dek WA Sk ol & 571 BAREeR pRE BuEol 1) TR FEsle) B71E st sk 4 o
of, A1R1S] A4, BRA, T, U AR T A W e el slom, AnAes ohest gk
o Wr1E SashES: Hof olet (K-Exim, 2011) A L5 0 octon) 21 R ) 90 A7
TNEe] BAHASS AR Ak AwRste] 715714 24, 715714500 9] BER g s
HE 93t A F=3o] Qo] Thekst WA A5t & Y oxz 0z H2ajor & HokE AAslr] ¢
|E1 o, At or o] FrHAIES TE=e g F7toleh B7Ee] thdS oS S0l <y,
AolM o] ol | Heks g7l &2 w79 = Y 50l sgE:
oA HIshaL Qlof Fjm=o] Adzow Haw = 8 - ©HA 2 e 1ol AR A9 2ok W sigshe
o dhzo] AL Qiet ESF AR WIHAIASS AFY 71%71&200 it B7k=A, ol= ok Well
o|d 4=a0] W=w LAEHE Aoke TdAE obd A A AIFA R S E oo SHALE SAIA] o
3 o|5 TAoA 9] F7HE fIRt BrHIAYS Edd 4= ofgt 7|27 |s s EEIte I S
ok 7HE dEAes E8HI Q= TNAS 9 7=l A ouigtch
FEAHOoR YT 4= QIEE A Yste] I50] BRE Sl () GAE BIHAIAL 7t Q485S W= 797
7125 gofsle s shal Qlot, ShAl ARl HEe} o] 88} 71 9] "oks Bkt Qlof vhaat o] S
B7HA] tigt A, 7t eRiel AlhA, T1E|ar 7P 5‘4341 dpzlor JeEojol o FAA a4 £2 Jde o
ekte] 54| 5 HAE AYaL FaA} st (FB7EE), 24 ololl tigh AR Ve st

0% H7F A 7F 489S vwE 5 R sk (F)
3. == 7|27|8 HWIH|Al 7| dhH= ), URAERe R ARAR] BrEAR w5 Pl A A
£ AN 5 UE= (F7FA]3E) Table 13 o] AAF:

Amdo] dgxon Haw sk /1576508 55 WHIAS ol AME vlet o] Aste] AAK
SHIL T 9Me9E Mol 9P, B GTE WAAE B Auye shstug shgon, ofset BAE £25)

o} Agbdol s AAHOR EEstaat ke ol2 I8l gl & AT Fig 37 g AR AR,
£ Ao theat 2 PHoR BAAS A

Journal of Climate Change Research 2020, Vol. 11, No. 2



He=ol 7[1R71e 2l U= 3 "WIIE 9Ish AiAl i 99
| ] Housingi’ i LULUCF i Waste ] o [
il | e fitfus | Enesoy| iior Forertty: Healths abnas - et ot i dTS’a‘s”.fr's ey
Sector . et g SIS O o = o A desters _fone
evaluation { J ?iir:r' [ N ]I_ j[_—]T—J
Waste- - [ [
{ ] Ent:r-gy [ J{ }[ } s
nergy
ERE E a el
i Solar
e o, o o)
Wind
0 T N N B
v \
B e
Bio
O 0 0 N
&= Bes
HEE{‘EEEIK:YQI |
ds
Transport
-ation :
BER- R
Fig. 2. 2-step approach of Climate Technology Needs Evaluation Framework.
Draft evaluation Determining S
Literature review framework Evaluation framework (-;eastta aal‘::lal‘:‘lf:itt'izrr“
(Current evaluation and ] '
frameworks) Expert group Identifying weight ev.aluatl?n and
consultation factors interviews)
Fig. 3. Overall process of this study.
3.1 28 =AY AHE AFEh (KOICA) 5), @ 1 dho] 4289} ©.412-9] B7rlo}
T A=FoR- b2l = spursto] 7 3
B ol 7120] SA S wel B 7|5 JfEJEJT ]iﬁ;:]jﬁﬂﬂm‘e e ”Eﬂ R
oS A B vize] Mol Wk IR WASS H T T T ET
Esto] 50 Tt Al A& Harste] Fr7HA . o3 S0t
& sk stk wek Ao, WAAE s 32 DBEVH NEHES 23
L = 2zt ga) FRES mESkgon], UE © Bas 23l 2o AES vgoR PR (ShE Ak,
£ chish 1o] 4 5 Gk O /TS e £ BN 2 Aol el ek AESIRINE B dl
RS SI% 714407 (INA) Bl 29, @ 34 7] o 87k Augielsls wel ARbee FHos Tast
S71Edgs St %Xﬂﬂ?% = I 7eEe] A7t Ko, olZoAl B7HIA (RhHE Alrlske] g Afolar A5
AA B £ (ol =71%71 (GCF), ml7id-2-3 2l BolA o]F HEES T &, wrkee s 4
(IDB), ZAIE= 7/ E7]+ (OECD), =&y, o sto] B7EAl (RhE 74 - Hebksto] syl o=,

http://www.ekscc.re.kr



100

PETRETES

Table 2. List of literature review for developing evaluation framework

No. Name Relation

| Identifying and prioritizing technologies for Mitigation - A hands on guideline for multi-criteria analysis (Dhar TNA
et al. 2015)
MCAA4Climate: A practical framework for planning pro-development climate policies - Adaptation theme

2 . . TNA
report: Terrestrial ecosystem resilience (Bremond and Engle, 2011)

3 MCAA4Climate: A practical framework for planning pro-development climate policies - Mitigation theme report: TNA
Increasing the share of low-carbon energy sources in the fuel mix. (Moomaw, 2011)

4 MCA4Climate: A practical framework for planning pro-development climate policies - Case study: Flood risks, TNA
infrastructure resilience and Climate Change Adaptation in Mumbai, India. (Hallagate and Belton, 2011)

5 TNA guidebook series: Technologies for Climate Change Mitigation (Cam, 2012) TNA

6 | Business model framework: Results management framework (Green Climate Fund, 2013) GCF

7 Initial investment framework: Activity-specific sub-criteria and indicative assessment factors (Green Climate Fund, GCF
2015)

g Initial investment framework: Independent evaluation unit recommendation to improve the Results Management GCF
Framework (Green Climate Fund, 2018)

9 | Indicators to assess the effectiveness of Climate Change projects: Impact-evaluation guidelines technical notes. 1IDB

10 | Quality standards for development evaluation, DAC guidelines and reference series (OECD, 2010) OECD

1 TNA step by step: A guidebook for countries conducting a Technology Needs Assessment and Action plan. TNA
(Haselip et al. 2019)

12 | A step-by-step guide for countries conducting a Technology Needs Assessment (Haselip et al., 2015) TNA

13 Evaluating and prioritizing technologies for Adapation to Climate change: A hands on guidance to multi-criteria TNA
analysis (MCA) and the identification and assessment of related criteria (Traerup and Bakkegaard, 2015)

14 |MCA4Climate - a practical framework for pro-development climate policy (Trevor et al., 2011) TNA

15 |Handbook for Conducting Technology Needs Assessment for Climate Change. (UNEP-DTU Partnership, 2010) TNA

16 Enhancing implementation of technology needs: Guidance for preparing a technology action plan (UNEP-DTU TNA
Partnership, 2016)

17 | Methodology for Climate Technology and Prioritization in a Global context (Wurtenberger, 2010) ETC
Promising Adaptation Technologies and Evaluation Framework in response to Demand from Developing Countries

18 ETC
[In Korean] (Chon et al. 2016)

19 |EDCF Evaluation Manual [In Korean] (K-Exim. 2011) ETC
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Table 3. Determining sectors based on TNA

1=
m
of
-

Agriculture Education

Natural Disasters Transportation

Waste Management Coastal Zone

Housing and Infrastructure Public Health

Biodiversity Energy

Water LULUCF and Forestry

Cross-sectoral*

Observation, Measurement and Modeling*

*excluded

Table 4. Determination of specific needs in the Energy sector (based on TNA)

Carbon capture and storage (CCS)

Bioenergy technology

Energy Efficiency (EE) :

i
Cogeneration Building and lighting system

EE : Cooking system EE : Industry

EE : Power system and combustion

EE : Vehicles

Energy management Geothermal energy

Hydropower Nuclear power

Public transportation Solar energy

Waste to energy Wave energy

Heat pumps Wind energy

Table 5. Principles for deriving evaluation framework components

Components Principles
Cateco The categories should be able to cover aspects related to Climate Change response as much as possibile
g0y (Collectively Exhaustive)
Criteria To pursue speed and convenience for evaluation, the number of criteria should be as less as possible and have
representative nature
Indicator To provide more clear and rational results, the indicator should be able to provide quantitative results through
quantitative measurements and only when provide qualitative results in case quantitative measurement is difficult

7HA] =Skl Bt A0l =25 AASH | St HAow,
A7) BT 719 71Ea0 Hoks AlRdste] HrHAIANY
TA29] F7} ti 2 AlESslth 2 Aol AR e
2 oUA] ZokS thd Lok2 Hol AlRStstiinh. oAl ok
=23 5U3H, TNAS] 7]¢ &5 (technology class)E v}
FOo 18719 Al =25 =E5H3IT (Table 4). Al 72
5 E=E0hs WA “oHqA] FE& (energy efficiency)” 2]
785 1 97 g ffste] Ho AlZslste] AR e e &
Sl
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Table 6. STEP 1 Evaluation Framework
Category Criteria Indicator Explanation ‘ Others
Determine the current conditions in a perspective of Climate Change response.
Prioritize the needs based on the severity of the condition.
o I te of GHG . Lo o
GHG emission ncreas:rgls:io(r)l Ratio of GHG emission increase compared to base year Quantitative
Urgency - -
Damage caused by |Total amount of damage caused by Climate Change effects in Quantitative
Vulnerability to Climate Change monetary terms.
Climate Change Casual d b
asually caused by Total amount of deaths cause by Climate Change effects. |Quantitative

Climate Change

Correspon
dency

Identifying if the need aligns with the target

country’s national strategies or development direction as a d

riving force.

Corresponding with
national strategies

Contribution to NDC

Ratio of objectives that the subject need covers in the NDC

Quantitative

Economic
acceptability

Project fund compared to
GDP

The budget scale (both international and domestic) of Climate
Change response projects that are on-going or have been
accomplished compared to GDP

Quantitative

Private investment (to
related industry)

The amount of private investment (both domestic and abroad)
to the related industry or field.

Quantitative

To improve efficiency, it is obvious to first

needs are used for

prioritization,

focus on those which result more outcomes. Thus, the expected effects of

GHG emission
reduction

Total expected GHG
emission reduction

The target amount of GHG emission reduction

Quantitative

Enhancing
Adaptation capacity

Projects for enhancing
Adaptation capacity

Numbers of projects (planning or in operation) for Adaptation
capacity enhancement.

Quantitative

Aim for air pollution

Air pollution reduction aim of representative areas (urban) in

i i i . alitative
Effecti Reducllng negative reduction terms of SOx/NOx. Qu
veness environmental Pror e Prorects/ at aim £ -  biodiversi
. rojects for ecosystem |Projects/programs that aim for protection of biodiversity or o
impacts ) ; Y ) progr . p vy Quantitative
preservation ecosystem preservation.
Economic benefits |Expected increase of GDP|Expected contribution for GDP increase. Quantitative
Expected increase of . . . o
The aim or expectation of employment increase. Quantitative
) employment
Social benefits - -
. Measure the amount of average income of households in o
Monthly average income Quantitative
target field.
Examines the capacity to sustain (operate, manage, and develop) the Climate Technologies by themselves.
Climate Change related |The number of policies that are in planning or developed Quantitative
Continuity in Policy policies related to the needs that aim to cope with Climate Change.
terms Existence of long-term L. .
8 Checking if a long-term Roadmap for target need exist. Y/N
o Roadmap
Continui R o .
Human (or organizational)|Number of experts (human resource) or institutions (organization) L
ty . Quantitative
) resource for R&D related to the needs to response to Climate Change
R&D capacity R&D |
mvestment . e
Share of R&D investment compared to total GDP(%) Quantitative
compared to GDP
. Increase rate of related |Increase rate of enterprises related to the need and Climate o
Industry activation Quantitative

industries

Change response compared to base year

*For qualitative evaluation, related documents or data are provided to those whom do evaluation and the scale for scoring is 1 to 5.
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Table 7. Weight factors of Category and Criteria

&L

Category Criteria Weight Factor
GHG emission 0.152
[(J(r)g;;g/ Vulnerability to Climate Change 0.185
Sum 0.337
Corresponding with national strategies 0.100
Correspondency . o
(0.203) Economic acceptability 0.117
Sum 0.216
GHG emission reduction 0.099
Enhancing Adaptation capacity 0.053
Reducing negative environment impacts 0.052
Effectiveness (0.299)
Economic benefits 0.039
Social benefits 0.052
Sum 0.295
Continuity in policy terms 0.075
R&D capacity 0.030
Continuity (0.164)
Industry activation 0.046
Sum 0.151
Weighting factor total sum 1.000

Table 8. Additional literatures that are reviewed for developing indicators for STEP 2 evaluation

Source

Considered Indicator

Green Technology Center, |Energy section indicators approving GCF projects within the mitigation performance measurement

2018 framework
KOICA, 2016 KOICA Standard Performance Indicators by sector : Energy Sector
KOICA, 2012 Indicators for renewable energy projects for ODA especially focusing on East Asian countries with

quantitative methods.

POSRI. 2010. Study on indicator establishment for economical evaluation of Renewable Energy projects.
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Table 9. STEP 2 evaluation framework (3 Category and Criteria are identical. Only the Indicators are specified
to the target sector)

Category Criteria Indicator Explanation Others
Ratio/increase rate of|Checking the amount of fossil fuel consumption as an
GHG emission fossil fuel alternative to measure the amount of GHG emission based on|Quantitative
Urgency consumption the Energy value chain
Vulnerability to N/A
Climate Change N/A
Corr.esponding v.vith Contribution to NDC Ratio o_f objectives that the subject climate technology need Quantitative
national strategies covers in the NDC
. The budget scale (both international and domestic) of Climate
Correspon Project fund g ® . . ) _
denc ) compared to GDP Change response projects that are on-going have been|Quantitative
Y Econorr.u.c P accomplished compared to GDP
acceptability - - - - -
Private investment (to|The amount of private investment (both domestic and abroad) .
. . Quantitative
related industry) |to the related industry of field)
GHG emission Total expected GHG | The amount of contributable clean energy compared to the total Quantitative
reduction emission reduction |energy consumption within the need
Enhancing Adaptation
8 Adap N/A
capacity
Reducing negative |Effect of air pollution . . . . . o
. . g .p Expected effect in terms of air pollution reduction (relative) | Qualitative
Effectiven |environmental impacts reduction
ess . Expected economic o . . oo
Economic benefits P effects Possibility of change to clean energy and energy intensity |Quantitative
Expected employment| . . e _
P creati(f)n v Ratio of employment increase within the field (%) Quantitative
Social benefits - -
Increase of energy |Increase of energy service in target country by target Qualitative
. . u Vv
services technology need (energy supply, energy quality, etc.)
Continuity in policy | Related policies and |Number of policies or plans to promote or accelerate the target Quantitative
. u v
terms plans for promotion |technology need
Human or S
.. Number of experts of institutions related to target technology .
organization resource . Quantitative
o i need to response to Climate Change
Continuity| ~ R&D capacity for R&D
R&D investment
Share of R&D investment compared to total GDP(% antitative
compared to GDP P ) Qu
. Increase rate of |The amount of private investment(domestic and abroad) related .
Industry activation Quantitative

related industry

to target technology need (indirect measurement)
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Table 10. Indicators for selection of case study country

Criteria

Indicator

Explanation

Urgency of coping to
Climate Change

- Change ratio of Greenhouse Gas emission (from 1990 to 2007)
- Vulnerability to Climate Change (Climate Risk Index)

Identifying the current conditions of
each country and realizing the
severeness issues related to Climate
Change.

Possibility for responding
to Climate Change in
Sustainable terms

- Human resource capacity of target country (Human Development Index)
- Financial capacity to cope with Climate Change activities (GDP per
capita)

Identify the possibility to sustain the
activities to cope with Climate Change
independently after aid.

Willingness of
cooperating with the
international society

- Whether TNA and related activities are reported

- Checking Conditionality within (H)NDC

- Willingness of utilizing international market (Use of the International
Market Mechanism)

Identify the target developing country’s
willingness to accept international aid
including Korea and other developed
countries.

Corresponding with
Korea’s strategy and
policies related to Climate

- Inclusion of Korea’s ODA major cooperating countries (24 countries)
- Inclusion of New-Southern Policy and New-Northern Policy of Korea

Limit the countries that Korea is
strategically focusing on.

Change.
Weights
I Urgency
Il Correspondency
[ Effectiveness
1 =3 Continuity
Result

Energy
Agriculture
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Fig. 4. Results of STEP 1 evaluation(sector) for Lao PDR.
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Fig. 5. Result of STEP 2 (Climate Technology Need) evaluation for Lao PDR.
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