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| . Introduction

@ Section 1. Research Background and Purpose

+ Strategic Importance of Climate Technology
» IPCC, UNEP, and others emphasize the need for industrial transition
alongside the accelerating climate crisis
» IEA forecasts 30 million new jobs in the clean energy sector by 2030,
signaling increased demand for specialized personnel
¢ Domestic and International Trends in Climate Technology Workforce
Development
» The US, UK, Germany, France, and Japan have made clean energy
transition and specialized workforce development core pillars of their
national strategies, establishing integrated policy-labor
market—education systems
» While Korea has laid an institutional foundation through the "Act on the
Promotion of Climate Change Response Technology Development, and
the "First Basic Plan (2023-2032),, fragmented workforce data systems
and evolving job demands across industries necessitate the establishment
of an integrated workforce management system and systematic responses
* Research Objectives
» Design workforce development plans based on job and industry demand,
and operate pilot programs involving industry, academia, and research
institutes to establish a sustainable workforce development system

centered on field demand.

@ Section 2. Setting the Research Direction

* Key Issues Raised
» What basic information (job-industry linkage data) is necessary for
climate technology workforce development?
» What methods and content are needed to enhance the effectiveness of

workforce development support projects?



¢ Approach

» Define the basic unit of workforce information as job roles, and analyze
the job—occupation—industry structure by linking to domestic standards
such as NCS, KECO, and KSIC.

» Define the job system based on international cases, norms, and reference
methodologies; then derive complementary elements for existing
workforce development programs through case and policy analysis

¢ Research Implementation Framework

» Phase 1: Job information survey and analysis — Linkage with industry status

» Phase 2: Support program survey and analysis — Derivation of implications

» Phase 3: Pilot program planning and operation — Derivation of comprehensive

conclusions

Il. Literature Review

@ Section 1. Setting the Research Direction

+ Systematizing Job Information
» Establishing the concept of job roles requires relevant prior research. For
creating job descriptions, comprehensiveness and separability of
domains/roles must be considered, along with reviewing and adopting
domestic and international classification systems, and planning for future
use in workforce development.
* Planning workforce development support programs
» Programs should target either new hires or existing employees. Training
content can be designed considering the R&D stages: foundational,
applied, application/diffusion, and overseas expansion/international

cooperation.

@ Section 2. Survey of Domestic and International Job Classification Systems

* Job Concept
» Specific tasks assigned to each position are categorized as jobs; groups
of similar jobs are job families; and sets of similar jobs are occupations.
* Domestic Job Classification Systems

» The National Competency Standards (NCS), which categorizes



competencies required for field jobs into knowledge, skills, and
attitudes, and the Sectoral Competency Framework (SQF), a system that
standardizes industry-specific jobs and structures/utilizes job

competencies, can be utilized.

* Overseas Job Classification Systems

» The U.S. standard job classification system, O*NET, provides up-to-date
job requirements through survey-based information updates. The
European Skills Classification System (EU-ESCO) implements a Green

Skills Label to address the green transition.

@ Section 3. Survey of Workforce Development Support Programs

¢ Survey of Industry-Academia-Research Convergence Workforce
Development Programs; Domestic Cases
» Key surveyed support programs enhance national competitiveness
through customized workforce development aligned with industry
demands. Need to improve government project effectiveness via
full-cycle management, including career tracking
¢ Survey of Industry-Academia-Research Convergence Workforce
Development Programs; Overseas Cases
» The U.S. EXLENT program and the UK's STEM Futures program feature
educational programs that simultaneously consider job transition and
competency enhancement

@ Section 3. Conclusion

* Under the established research direction for systematizing job information
and planning workforce development support projects, we investigated
domestic and international job classification systems and overseas
workforce development support program cases

* This can strengthen the foundational information for job training through
systematic structuring between industries and occupations, and identify
differences in the focus on retraining versus continuing education
compared to industry-specific training in domestic and international

workforce development programs



lil. Project Plan and Research Methodology

@ Section 1. Project Planning

¢ Plan for Upgrading the Information Analysis System
» Strengthen the foundation of workforce policy through accurate demand
forecasting and a data—driven analysis system. Redefine R&D
professionals and introduce Al—based demand analysis in a phased
approach.
¢ Plan for Industry-Academia-Research Integreate HRD Project
» Develop a national program to cultivate integrated professionals. Implement
education combining technology and policy, along with global collaboration
projects. Link research outcomes to employment and entrepreneurship
opportunities

@ Section 2. Research Fields

* Field Selection: Circular Economy/Resource Circulation

» Among climate technology fields, the circular economy/resource
circulation field was selected as the research subject based on its
comprehensiveness, relevance to global agendas, high level of interest,
and potential ripple effects.

» Considering carbon emissions from major sources like energy and
products, this is a critically important field addressing values such as
reuse, reproduction, and responsible production and consumption
through circularity.

* Current Status in Korea: Circular Economy/Resource Circulation

» Korea has evolved its laws and policies from waste management to
recycling and resource circulation. Public awareness surveys show high
interest in resource circulation, but quantitative and qualitative research

outcomes remain insufficient.

@ Section 3. Implementation Framework and Content

+ Establishing the Implementation Framework
» Job analysis follows this sequence: preparing job definition tables,
analyzing the current situation through domestic company matching,

and deriving comprehensive implications and future outlook. Support



project planning is systematized through planning and operating pilot
programs for new and existing employees.
* Research Content: Job Analysis and Pilot Program Planning

» Developed a job framework based on domestic and international job
classifications and standards, structured around the circular economy's
4R (Reduce, Reuse, Recycle, Recover) and role distinctions (Core, Support,
Indirect) (Referenced UK ReLondon report)

» Programs for new hires consist of two components: - A capstone intensive
program covering the entire plastic resource cycle through lectures, field
visits, and team presentations, with understanding assessed via team
competitions. - A talk concert, “Talk Talk Carbon Neutral,” presenting the
outlook for green jobs through diverse Q&A sessions.

» Programs for incumbent workers: Operate training events for

green/climate tech SMEs to enhance overseas expansion capabilities,
implemented through linked meetings with overseas climate tech

cooperation agencies (NDE)

@ Section 4. Conclusion

+ Selected the research field of circular economy/resource circulation,
confirming appropriateness through domestic laws/policies and
awareness surveys

* Specified the main implementation framework for job analysis and pilot
program planning; conducted job analysis based on job framework

¢ Planned the pilot program as training focused on plastic resource

circulation, green jobs, and strengthening overseas expansion capabilities

IV. Job Analysis

@ Section 1. Current Status Analysis

» The global circular economy market is projected to grow rapidly.
» In the EU, jobs in the circular economy sectors are showing a clear upward
trend.
¢ Circular Economy Job Classification

» Elements of the circular economy vary, including 10R, 6R, 5R, and 4R, with



4R(Reduce, Reuse, Recycle, Recover) commonly referenced

> Jobs that directly or indirectly support circular economy strategies are
defined as ‘circular economy jobs,” categorized as CEI (Core, Enabling,
Indirectly)

» Based on 4R and CEI, a 4R x CEI matrix is constructed. This systematically
classifies roles across organizations and industries by intersecting the two

axes: the 4R strategy of the circular economy and the CEI participation

types.

@ Section 2. Job Classification Chart Development and Integration

* Deriving the Job Classification Chart
» Analyzed circular economy materials published by international
organizations, the EU, NGOs, and think tanks, mapped them to roles, and
applied them to the 4R x CEI matrix to construct a circular economy job
classification
* Job Classification Application

» Directly linked the circular economy 4R X CEI job classification with the
detailed sub-classifications of the Korean Standard Industrial
Classification(KSIC)

» The number of circular economy-related businesses is increasing, while
employment shows a gradual rise but appears close to stagnation,
indicating many small-scale business entries and limited expansion
accompanied by large-scale employment

» As of 2023, support accounts for approximately 73%/72% of the number
of businesses/employees, and core activities account for approximately
27%/28%

¢ Circular Economy Startups

» Utilized THE VC's database to map startups/SMEs by circular economy job
type

» Selected and collected data for the following key circular economy sectors:
@ Environment/Energy, @ Construction/Transportation, @ Electronics,
@ Chemicals, ® Fashion, ® Food/Restaurants, @ Mobility (Automobiles,
Bicycles, Motorcycles)



» Mapping companies to the 4R x CEI matrix(Circular Economy Framework)
revealed that circular economy strategies exhibit distinct patterns across
industries, necessitating differentiated support policies for each sector.

» Analysis of corporate R&D status shows reduction (254 cases, 47.7%),
recycling (149 cases, 28.0%), reuse (93 cases, 17.5%), and recovery (37
cases, 6.9%) in that order, with manufacturing and process sectors
strongly supported, particularly in environment and information/

communications.

@ Section 3. Conclusion

¢ Circular economy jobs are increasing in line with global trends
» A significant portion of jobs are concentrated in support areas like
logistics/distribution, platform operation, and education, accounting for
over 70% of total employment; core sector jobs constitute less than 30%
» Employment growth in the recycling sector is moderate; the recovery
sector faces a shortage of participating companies and personnel
+ Improvement measures for workforce supply and demand based on
structural characteristics
» Cultivate professionals with multidisciplinary competencies
» Preemptive investment is needed in sectors with high job creation
potential
* Urgent need to restructure the climate technology workforce system and
develop field-specific talent; requires introducing integrated talent
development programs through industry-academia-research
collaboration
+ Strengthening the international capabilities of existing personnel is also
crucial, as Korea's climate technology industry, including the circular
economy, is connected to the global market
* By exploring policy solutions based on this, workforce development and
utilization in the climate technology sector can be achieved more
effectively, leading to enhanced industrial competitiveness in the

carbon-neutral era



V. Cultivating New Industry—Academia—Research Convergence Talent

@ Section 1. First Pilot Program “Green and Climate Technology Capstone Intensive”

* (Background) The Need for Industry-Academia-Research Convergence
Talent Development Centered on Public Research Institutes
» Public research institutes offer advantages: direct educational linkage to
public R&D outcomes, provision of industry-based problem-solving
experience, and curriculum design reflecting policy demands
» Thus, they can function as a central platform simultaneously addressing
the limitations of universities and companies
* (Theme) Set as ‘Circular Economy, Resource Circulation, and Solving Plastic
Waste Issues’ considering demand and timeliness
> Job analysis revealed a tendency for Korea's circular economy industry
to be skewed toward the recycling sector, confirming the need to reflect
industrial demands
» Among these, the waste plastic issue is a grand challenge intertwining
technology, market, and policy, where single-approach solutions face
significant limitations. This necessitates industry-academia-research
convergence cooperation and systematic workforce development to
implement it
+ (Planning) Conceptualization of the First Pilot Program
» At the research team review meeting, it was agreed to establish this not
as a one-off training event but as a pilot model for a workforce
development project, with public interest, field relevance, and policy
linkage as core elements, led by government-funded research institutes.
» Through expert advisory meetings, a two-day intensive structure of
‘lectures-field visits-capstone design’ was finalized. Targeting primarily
graduate students in STEM fields (master's and doctoral programs), the
direction of this policy-experimental workforce development model was
validated.
* (Operation and Outcomes) Conducted over two days, July 15-16, 2025: 4
lectures, field visit to Samyang EcoTech, and capstone design competition

» Overall program satisfaction scored 4.32 out of 5 points



» Post-program, participants showed increased career interest in the
resource circulation field and diversified career focus areas; however,
participants pointed out insufficient information provision regarding

careers and job roles.

@ Section 2. Second Pilot Program “Talk Talk Carbon Neutrality — Exploring Green
Jobs in the Resource Circulation Field”

* (Background) Need for follow-up measures based on the evaluation results
of the first pilot program.
» Clear information on job structures is essential for new personnel to
practically develop careers in the climate technology field
» Shifted focus from technology competency-centered education to
supporting career world understanding and career design, aiming to
supplement career and job guidance needs
+ (Planning) Second Pilot Program Concept
» To effectively achieve the educational goal of understanding the
professional world, the program format was finalized as a two-way talk
concert, with the ratio of expert lectures to Q&A set at 1:1.5
» Expanded participation from graduate students to include
undergraduates, implementing a user-centered and participatory

learning model

@ Section 3. Conclusion

* Confirmed that government-funded research institutes can function as
industry-academia-research connection platforms

¢ Confirmed that combining problem-solving learning with career
exploration is effective for enhancing the completeness of new workforce

development

VI. Planning and Operation of Pilot Programs for Training Current Employees

@ Section 1. Planning Pilot Programs for Training Current Employees

+ (Background) The Need for Training Current Employees of Climate

Technology Companies



» Despite annually increasing demand for climate technology, domestic
climate tech companies are concentrated in the early startup stages (Seed,
Pre-A/Series A). Due to limited domestic demand, an increasing number
of companies are considering overseas market entry from the initial
stages.

» Consequently, to achieve more immediate results, there is a need to
operate a pilot competency enhancement program for current
employees of climate tech companies, based on a survey of their overseas
expansion needs.

* (Company Status/Demand Survey) Survey barriers to overseas expansion for
climate tech companies, review demand for pilot programs

» While companies demonstrated expertise in their technologies and
proactive market entry attitudes, support is needed to secure expertise
for external funding strategies and developing their own business models

» Furthermore, despite the need for linkage with government support
programs during the initial overseas expansion phase, companies
demonstrated low understanding of these programs and difficulties in
utilizing them.

» The demand survey confirmed the need to share information on support
programs and provide opportunities to secure overseas networks.

¢ (Program Planning) Establishing a pilot program operation plan for
employees of climate technology companies.

» Reviewing overseas expansion support programs by ministry to
investigate the characteristics of each program and the areas where
climate technology companies can be supported.

» Share phased funding acquisition strategies by identifying successful
overseas expansion cases through program linkage

» Plan a pilot program format that provides opportunities to strengthen
company-specific business model development capabilities through

expert consulting and overseas networking opportunities

@ Section 2. Pilot Program Operation for Incumbent Workforce Development

* (Meetup Day Operation) Implementation of the 1st Pilot Program



» Introduction of the full-cycle support system for overseas expansion
projects targeting environmental industries highly relevant to climate
technology companies (Ministry of Environment, as of first half of 2025)
and presentation of key considerations per project

» Sharing case studies on securing overseas greenhouse gas reduction
credits through Cambodia's e-mobility adoption to share phased support
project types and required competencies for employees in this field

» Strengthening overseas expansion capabilities (country-specific market
characteristics, entry strategies, technology-specific approaches, etc.)
through 1:1 mentoring between overseas expansion experts (by region:
Europe, Southeast Asia, Northeast Asia, etc.) and overseas expansion
managers.

» Support for establishing corporate business models and derive
improvement plans for mentoring program operations (mentoring time
allocation, sharing pre-discussed items, etc.) through conducting
satisfaction surveys to discover and share various best practices.

+ (1:1 B2G Matching Day) Provide networking opportunities with officials
from developing countries

» Operate a corporate matching day program linked with the ‘Asia NDE
(National Designated Entity) Forum’ to build cooperative relationships

with local public institutions, essential for entering developing countries

@ Section 3. Conclusion

+ Confirmed the necessity for climate technology companies to expand
overseas and the need for them to establish their own business models and
utilize government support programs through the operation of employee
competency enhancement programs

+ Statistics related to overseas expansion support programs for climate
technology companies are needed, and based on this, the pilot program

requires advancement



VIl. Conclusion

@ Section 1. Summary

* Derived an industry-job linkage structure in the circular economy/resource
circulation field using a 4R (Reduction, Reuse, Recycling, Recovery) x CEI
(Core, Supporting, Indirect) matrix analysis framework, and utilized it to
assess the status of domestic companies

* Planned and operated industry-academia-research convergence education
and overseas expansion support programs for new and existing employees.

¢ This study demonstrates that job segmentation and structuring, field
linkage, and global competency enhancement are core elements of climate
technology workforce development policy.

¢ Meanwhile, it identified structural limitations such as the need to

systematize climate technology workforce development as a national
strategy, the mismatch between industrial demand and workforce supply,

and information dispersion.

@ Section 2. Discussion

* Job analysis suggests the importance of data-based consistency for
industry-job linkage, interconnectivity with international standards, and
periodic updates in response to technological and institutional changes.

¢ Industry-academia-research convergence programs demonstrate the
potential to bridge the demand-supply gap between universities and
companies through the platform role of government-funded research
institutes.

¢+ When cultivating new talent, the integrated approach of developing
technical competencies and exploring career paths was confirmed.
Diverse learning methods, such as problem-solving learning and job
information provision, contributed to actual talent development.

+ Support for climate technology company employees requires strengthening
practical overseas commercialization strategy capabilities, systematizing
support status and performance statistics, and sharing success stories.

¢ Overall, establishing a job-based information system, strengthening

industry-academia-research collaboration, enhancing global linkage and



field applicability are confirmed as the core policies for sustainable climate

technology workforce development

. Climate technology, Workforce, Human resource development,
Main Keywords .
Jobs, Pilot program
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[H1E M2

ANESH M2

HhZE d+12 g H =8

1 EEELE

71399719 71H43HE 719 7]e2 o] ofd =7 A LS E Q1AL Qi
IPCC(Intergovernmental Panel on Climate Change) A|6A} BH7IE 1A= A7t
ZF0 7 QI8 A5+ Fxt7120] 1850~1900d thH] 2011~2020'd°] 1.1C A5t 2H,
o|= QIsf| ojn] FHARN &4 Hsirt AR ottty Fskith” UNEP(UN
Environment Program, 2025)= @3 g3 o] §-A12 A 210097HA] A+t H7]-20]
F3.1C AT Ao=Z FHotHA, 1.5C 51 24 HollA= FA F=9] AAZ Akt
F2 g7t 2 dE AR A2

o|g % H71Y] 71997 e g2 115t AR FHY AAdF R4 g5t
A= 71971& A S duid w21 A H 0 2 ZAshfof| F9-H) ESFAMIFR9
AR At FZ9 AHS AFoZ FHeHA "ot [EA(International Energy
Agency)= 20309714 Ao HA] &okellA <F 1,400%F 7H9] Al A7 &=,
ol gz & 7|2} 5ollA 1,600%t 717t F=71=] 0] & 377t o Alflglo] F sttt
Agstdet. o] T & 65%= AElEo] o Aow BT W, sHHds
FZol A= 2F 90049 7i 9] AR 7F AFetd A0 = of4FSitt. 20308 7HA] <= LA = oF
2,1009k 7H7F S7Fe AgolH (T 1-1), FF 2 e Ag-2 AEQlE S4o = JHd
ot} thit St A s Figo A9 dAtE Aol EVHSIEE, o x| Ag 1o 49
AR - A A (P 2L A¥h)o] Aot

1) IPCC(2023) 7|&#35} 2023 ZEE TN (FER)
2) United Nations Environment Programme (2025), Emissions Gap Report 2024
3) International Energy Agency (2021), Net Zero by 2050: A Roadmap for the Global Energy Sector
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60
'-LS: M Bioenergy
é 50 Electricity
s H Coal

40 M Oil and gas

30
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2019 2030

X EX: |EA (2021)

2011958 wd AAA AgodA] &oke] A Aute] gt HuAE W=
IRENA(International Renewable Energy Agency)? 7F3 Z|Z EIAlo] wh=w,
20239 A AlA AR 2okl A de] 2022 13707 ZHolM 162017 7=
F7FeFAHE Y Fr0] 7409t N2 A AR 9] 46%E AAISFATHLH1-2).

M2 Y O] SAIKE 2, 71 i 50 XIS $48(2023)

0 1,000 2000 3,000 4500 5,000 6,000 7000 8,000

China

Rest of Asia
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tnited States
India

Rest of Americas
Africa

Oceania

X &X: STATISTA(2023)

4) International Renewable Energy Agency (2024), Renewable Energy and Job: Annual Review 2024
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|H1E ] M2

ol= AN A FoF 18- 7 Wol Fgt B g ARG (HAN Q] 2F 44%)°] F=
5= Al At T o] it} o] A" A|AI Al A AES It FAbs Aol A
2OoFS] AR A HEEA] AJAFAI7]1 AL QU

AFEEZ AR QbE, A=, 18 E SotHA], AAA A d5aat s A%
FEAA 4 w5 A AASHE EAS HRIH. =2 AR Ao A o A&7

= 18 S7FE AH Y o= IR PCH2023E 14794 1

Z7F, +4.9%).9 TS}, v]= oYX B & T8 73 AL A (Loan Programs Office, LPO)=

2024"‘1 SF off B2t AR, A A}, g 2 HiE R AR 5 7197 ZREHEA

T 14719 & B35 A BAHA A ik ]%dy\‘:}-s) US Climate

Alliance= 2035A7H4] 1005t g AR G Algl& AASH7, FH Ao A= Q1€
718k AgZ ZFststar iot.

B2 AFAAEF Mnvest 2035014 AiL7]E 1 SEE A4 $SHOE 451019,
A2 "LCREE, BAE B3 201455 Agts 2 A4 0111—1 A] £OKLow carbon and
renewable energy economy)2] At 2 118 SAE A AFC R Feota Ut ZLL2
T8} oA A A2 = 19(2023),2] Mission Transferol] 1 A9 S47 HEYA
S GAIokL, QuBe(H:Y A Q3 214, Qualifikation und Beruf in der Zukunft) &
&l 71583} M5 Hhdet 2158 QlE e A WHste] 0 A A 9] IARRR
g8ttt mgAE TFrance 203000 AT vl 9 AR ZEIH,
CMA(Compétences et Métiers d’Avenir) 2 2 oYX A3} 5 5tf| A5 Hofo| A tj =
QS-S FA5tH, H=MHA 18 9 2 ZYEF AE ONEMEV(L observatoire
national des emplois et métiers de I'économie verte)S A Hslo] ZMAFA Y 1187}
2d 5 EYEHHSH T B2 TGX2040 v]A S 53l 7] T2} Qg eFo] =
7Fs/3E =011, GX g Aksto|A GX AZEZF(GXSS)F GX JARARE *+F5hH,
71€2] 49 8 Ao}t s 85 ATSote] F& AA o wrdgttt.?

JduAE gRY=E 2050 % 2= fle FAE oloikittd 20304714
86%H7H, 2031~200507HA] 1208t 7]9] Al A7 FEE A 0= AR FF=

5) U.S. Department of Energy, U.S. Energy & Employment Jobs Report 2024 (USEER), Washington D.C., 2024

6) DOE Loan Programs Office, Annual Report 2024, Washington D.C., 2024.
https://www.energy.gov/lpo/articles/Ipo-year-review-2024

7) US Climate Alliance, Climate—Ready Workforce Initiative Announcement, 2024.
https://lpdd.org/resources/governors—climate-ready—-workforce-initiative/

8) GOV UK(2024) INVEST 2035: The UK’'s Modern Industrial Strategy

9) Office for National Statistics (ONS), Low Carbon and Renewable Energy Economy (LCREE) 2023, London, 2023.

10) Bundesinstitut fiir Berufsbildung (BIBB), QuBe-Projekt Report, Bonn, 2024.

11) Observatoire National des Emplois et Métiers de I'Economie Verte (ONEMEV), Rapport Annuel 2023, Paris,

2023.
12) Ministry of Economy, Trade and Industry (METI), GX2040 Vision (2025); GX Workforce Survey (2023).
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20219 AR 7IFHSHS le/E S, A9%(2022.1DS S5 7l
R&De} AHAFH WA IS uvpdsiitt. Edh, A1AF 73RS 7
7IEAB(23~'32)F B9 871 HRE $H5AL, 20259 Al@AES 53l
A= —’rLXﬂ&‘ro}?‘iE‘r”’ 53] 202549 2%7,983% o FAHHE diH|

N,

~J
X 0
~ -

de o
=
Mmoo

+
oo

oty 27 A5, 7| FHe A8, A EA 24 AgE FAekAL Qi
71871E2 B2FEE S 71597] dideltke w7 22E EARAIE olFY
ol o] /2 AR, A &E, AJAF oS T LubA < 7l 2o
Elote] A2 2ol A4S si8ske 83} o] A RtE e AFHE 7l 7e=
ojsf=ofor 3ttt o]HF dwigto] H V|Frle ¥ VRIS THAE
= Aoz dutAel Vs

ez B A /A /S
Holg 7R 4 9tk o] oA ATALE
L Aublg AEQlY Rops A9l 71¥7]4 R&D A7 BHgistn wed
shefl |3 QUi S FAATIRIAIG S BT Q1ele] A F7hs BAE} AIIA SFte)

Aol et HE 1 o] o ulgat Afeolct. o]t ol A -upAl
Al o] oyt vk ol oie AA A Bl WRAS A7ska k0 B, A AL
AL S5 AT g oot Met S W A1) Sach A uag Y 37
ZF A Aol o1 w374 5

Jehtn ek @A) Qg B R oju A, 94, 3
e Qlo EaH o= 2831] ofgrt. olof et AR TA1%

7| F S 715711‘?:_ 71 2AE A AR, B, BAE AR Hold 7Rt B A|A
TS YA AR AR Eok TSRS S Ve S, AlTRE /1Y |
AL A vhE, AlldRe ARUE T TS WA 2R 8781 QU
13) J2IA, 32 04X| LRISI0| UX2| BE BT} 24 (2022)

14) HBI0IR DS HRSMD (2023), VIRHSS TNy SRy AN, BARH BS (2029) : BARK BS

(2024), 2026 7|5 IS 7I&7HL A7l
15) 7|2 HSIHSS fleh QAL WetdE TIEAR 7 , 2 JleTEE c3H 1RE R IR I% Qo2 JIFok=
A7t oltfottt. StaE 2t 7|sQHnte] 2! AFEYR QYUY UKE ZR7H UL

16) M1t 7|2 HIHS 71870 7124 =(23~'32)

17) M 4%} 1 fi IS 248 XE 7 |[=A=l(21~25)

18) S|SB SUE (2024), "CIOIE] 7|8t Mfsl7 |2 QURHE 1 =5t FH2HE),
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£ A7E 32 59 48 L S FRE 95 /15714 Bobo] nFele
P AN E BEE Gt FRAY $RE NI 71 AU 7157 AP YL
E25H3L, 0)% Wt 3 vt oheh AR Aol 27 EE 25et o] Bkol
GABHE AL PAA B0 S, Eat, 7157 AAFAo] B] Aol EEA gk
24 oA A48 5 YES AAS heiskng e,

o2 918} 715714 AP 919 WA Hopel 71 2leke uhistel WA, HAIARL,
FATE Sol ek AT S S Sk 0]F JMO.R, A8} glo] Folst w7
A 22 aRe 718 egste] A AR Gyl AY Fs eSS dEsh,
JEju s Saet AAs ALR B ZRIBS 2gstel 7|E AP o] 4E
AABT AR BT ohee] AT T9le] FHEYAAS vlie L ]S TE}sto]

A4} 400 BUSHE QIAFA ke TASkI,
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ol A] ATt £ AT BAol ByhEl e sl IR AoR 94 | EAo|n
29H1 B4 A7 Atz dek BA] 4719 3HL GG olgo] ve) Anw
BAS YL olo] et g Hobri AXE Fof A7) FAS WS, 54 L
A7Ge, AT T3 AT u AT Sl W, =9, B
52 AES 95T 5 AW, A7 19 P4 Y A8 shed] 7)elg 4 ek
o121 olo] st 0] (2 R WA P5NAL HolsaA FT 71U
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ol
ol
r
z
2,
oX, o©
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rie
P
=
o
S
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oX
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L
o
e

LR A AR joll A8t Z7HAE F=7t e agH - =449 71 2A2(24.39) 401
=739 AofE S5 &E v Aot ol9folE =7t BdaFY 411(20.109) °lF,
AA A oz AT S of, 7153 TeE
SZ9(21.49 A, '22.62 R0, 22,128 AF) 0] vHAE I, TA| 12} 7] SHASHH-S
ZIeNE 712A19(23~'32)(22.129) ,0] =7HFe7 a2z 3] o] 4 2E 714 2= AU,

F2 WEor =7t 923 -SA4% 7249, S s7e AT

AEAY =5 d=xsiH 7e/d oA, A8ekE ¥38Y d¥E A&k, 1l

QBRI |

o &

71 F52 AT A 3 VIS8 A dEdere FAET A IAE BES
AT TA|12} 7| & 1ot S 7leEd 712A8(23~'32),2 247k 45 9
7|53} 23S ALY FA A 24 ALoA A R AR wEE AAFE %
8-S FRIAU? AW S 9 A7 3 EEE 5 22 AN A8 4
e Ay A7) A0 19 /el A el

19) gt&X 2l F2YHo= 2X[M|7|(Problem Posing)?l 242 22 S=R0ME H2 XXFE &2 + Ot
Mishra&lyer(2015)0] M2 EMM|7 = X|AS BRI AAZ MHYE HIsto2 0| MHS Jt5617| ofH, X|gk
HIIE OO 525 A& S}, Calabrese(2022)= 2XAI7 = 2Xloid S2HS M5k CHAA ZAnt
Chl ZA6IICE Zhang(2024)2 KREIRO| 252 =0|= ZHE ZAS|INICE

20) HX|IM X0| CH2 HH 0|Y0| LMsk= ZL, =7t H3 U T2ko| st Lalisil, 7|S9)7| tHS 20F Lt 0[2i5h Hat
e SMNo2E H-/ME Y Y ST WakY X S0| HFR0A O|20{RIC 492 =7 St Al ot
CHRlo| Y&/ Mets BMGSH= M= Dof [t &3 =71 HE, Mz, AZe 85t 2QE Tt

21) ZHEX 3H=(2023).

22) HAEH £5(2022).
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F=80]| HYE=A] of Fof tisto] AAG @RS EA 6t WA AAME EE517] HsiAl=
7 meelel 4ROl AZEE 22 Bart Ut Yz} Ae] Alzto] H H2o] gt
242 ) 752 selsl7] e Fviol] FelA 27 FA) Fefalol WA 74 @
&S AP E S B o7t 9l Zlolth

AR HH 52 9 oS TRSe] Yo BN ZE told A B4, Z FANTIY BES
gRlsh= 2ol Ad F a7t vk A ZHAR] AF(Best Practice Approach)o]l
we, FAZIT, R AN oA Eoke AY/AR/AY SO g ATEFL
npotolal 2 e - 2 A " E(Normative/Referential Approach)of] wahA 259

Mol FE YL FAFEE YFe AHuA Fko ol Fo) APl Hi
o A%, 29, 4ol it olSEst A 4 UL Zolek. Shke] X o]
A

A flside =8 SRS 98] 28 4 e
ddshs 9AE 23 5 A W A5, A4,

SAARE ol 444 S HESH

A I A EZE F7HRESZHEZ(NCS, National Competency Standards),
SHEAIA L HFZ(KECO, Korean Employment Classification Occupations),
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o= =559 O*NET(Occupational Information Network)2 ©|= AH9] 2
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3t 5442 dlo|g o] Asleto] HeshH, 7 AP S of= o = a3 X4 (knowledge),

71%(skill), 5 (ability) 5= A ] 71&38th. O*NETY j‘ﬁ‘:‘ﬁ —?—;L‘%ﬂ
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yd I N\

Worker
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Characteristics

Experience
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Experience and Training
Skills — Entry Requirement
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Abilities
Occupational Interasts
Work Values
Work Styles

Skills = Knowledge
Education

Cross
Occupation

Occupation __|
Specific

Occupational
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Occupation-Specific
Information
Workforce

Characteristics

Work Activities:
General » Intermediate « Dotalled

Title = Description
Alternate Titles
Tazks
Tools and Technology

Organizatienal Context
Work Context

Labor Market Information
Occupational Outlook

N | /

Job-oriented
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L}. EU - ESCO®"

EU9] ESCO(European Skills, Competences, Qualifications and Occupations)=
FEE AR5 BRIt} o]= EU gARe] AA4(Occupation)¥ 714/ 9=k (Skill/
Competence)& EE5HE A A= AT ESCOE 20174 1.0 BHo] M= 74 o] %
20224 1.1 Mo & o] EFHFIom, oF 3,0007119] 24 13,50071 032 7]1&/A]4]
NaZ =ttt ESCOS] A 7= FAIEZA YEF(SCO-08)E I & 7‘”5101

7} 1 4ute} ISCO ZE0f w3 =] o Qlet. o5 &3 AP 109 Hlo|A 1E(H&F) oIt
TER, AR, AEF AAZE AA SR
ESCO A}9] 51t9] ‘A A(occupational profile) < g YA} 9] . 25 g3} 517
53 = A9 I 7/ 552 26k A=t ol A Y- 7F TA7A
tﬂ [eelo]Ao] ZEH Ho] EXo|tt. ESCO= A FBUNE AZsto], A
BEEZAA(Occupation pillan)E 7|&- 9% 54| A(Skills/Competences pillar)&

U}—z]_ AAsH}. ZF A G 7l Qo= 11 A Qo] & g Q51 7|4 /A Al (essential skills)a} 21.0H
&3t 71%/A4l(optional skills)o] HAI=]o] QlojA] A5 Q7 S HEo] upotd
4= Sl

ESCO+= =2 A3Hgreen transition)ol] t-3-517] Y8l 21 & F3F FHof| ‘“=(green)
S TAYT FHAAESH/NEAE (European Centre for the Development of
Vocational Training, Cedefop)®] ZAolo] wat ‘@Hgo] digt A7t &5 JFS
HaA7l= d 8T A4, 58, 7H, HE' & 5A9%o s ff4stal, ESCOY AA|
71/A14 NS Y LE o]2fgt 7|&o) Ret=AlE AESt] =402 BREes g9
AR 12FR AE7EeEe] Jid 9] &olet FolE AES w4 oFiE ERlL, 222

7IASRs £57715 283l UHidt iS5 S (green), SH(white), B (brown) 2.8
s 5t §l, HSH o s EUA] FES AHESH 384 = AFH 143 ESCO
v1.100A 591719] 71&/A4] 7ide] =M AFo s el E Yo (7]& 3867H, A4
20571), o] Foll= H-& 5 S/ ZIE| T &, ESCO= A of3gof B3] 2]+
8 AFY WSS AT &= Q= 752 AF1 U= Aot

0

31) European Commission(2025), Green Skills and Knowledge Concepts: Labelling the ESCO classification.
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1APEAE | 2XPEAE | 3XPAR | AXPALE | BAMALRE | 6RPEAE | 7APAR A

‘26 At 3,480 3,616 6,996
27 M4 3,480 3,616 6,996
28 M+t 3,480 3,616 6,996
29 M4 3,480 3,516 6,996
30 At 3,480 3,516 6,996
31 M7t 3,480 3,516 6,996

A 3,480 6,996 6,996 6,996 6,996 6,996 3,616 | 41,976

X EXN: MAL A
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wou], TRt U7k MFEME L Bobt &S BEEE ANT & ot
A7AL e JFER HFEAS AWSHGk ot HRQES ohEbA,
7\t

di-8olA B4Rl 7e £F45 AlSshe 2orlAl, 22 E opdttee] A
A

= A0 o SHr®

T AFES AEEE, 202198 7|[E02 o9t AE] wauE H|Fo] 7zt
55%2F 45%= oUA|9] H|Fo] o, gaFY B4e AsiAe Al it add
YA 45%°] BiEFE TSI ofluA] ok A% ovA e i B e
Uzl Ao wiEdS A= + AN AEFe] BF EFFGAE AlQlstd on
Je wMET A0l T Aot @ AlE olHT ZAIE sidske AAAY
WS Alse «273A4 A= vl 7H F8 A AAAHE, 273, E=kaH
dFuEel AL 4% 205097 HiEFS 40% AT = A AT ALH
e Ae, 22 o HiEF AF5ES 49%°] 2 & Utk ol 5L &3l T

38) 0{BE(2023). £ZH7L 7HME 7|89t EHUbA: MUt ZE7| Maf, =|0[24H7Y, Futures Brief, 23-13.
39) Y2l Mot M=t (Ellen MacArthur Foundation)2| Atz 0| 2 MIHAOILAX| =IO 2 MAAH EtAHIES| 55%S £ 4
QX[ LIHX] 45%= RISAL 2F, A2 S MS Mt AH| 250l LictE2 cetEH22] Met2 SHASE I 2A7HA 7

=0 2401 ZH2 S0l



718712 012 YN 9B MSHN £F U AlY BRI 7|5 o7

o

A o] WiEF2 & A= HiE 3 45% © 7HE 4= ATHLE 3-1).

3235 [EYEEEEED

Ol K| \vs K= =15/20
g - 205044
ST EtAHHE HIF ERAHYZ ZHE
Y, AIE, B2tAE),
U0/, 4F S 45%
fesn

55% 45%

o= HE

% EX: SK ecoplant(2023.01.11.)
X ¥EX: Ellen Macarthur Foundation(2019)

Al A it AZ-Estal Agste] HrleS Faskele BA 2ot
71E BAE AF —~ it —~ &H] - HYI'R oA FAAY 55, & A9PAE
A= ZEs) geh© A9384e € 7Fset 7HA 9 9, w7lE Y, 844

57t A 55, AS7FsE AT Uiy 59 ZA1E b Aok Azt A E9] &
fRtet7lol ZlskEeAel AA A QT SUFE AJY & §lth? EuE
B34 “79] 3HA|(The Limits to the Growth)' & 7, A, A5}, HAXY 4H],
L] oAl A WpE 7He] BAEE AR AAIRE AlA”TO YA BHES
ol AL} IS AW &= Sl WA S w0 EAIE LA AR E A v Qo)

mEkA H7|1E AY T AE7FEAE Aot A BE7](Life cycle)<
TS FAShH o AHAA 247 HAAL, FHZoll= &, AAlL dHA SHoA

o o

10 rlo nok

_

40) Kara et al.(2022), Closed-loop systems to circular economy: A pathway to environmental sustainability?. CIRP
Annals, 71(2), 505-528.

41) Luttenberger(2020), Waste management challenges in transition to circular economy-case of Croatia. Journal
of Cleaner production, 256, 120495.

42) Lieder, Rashid(2016), Towards circular economy implementation: a comprehensive review in context of
manufacturing industry. Journal of cleaner production, 115, 36-51.

43) Meadows et al.(1972), The Limits to Growth. Universe Books.
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T8 4 AR AAAL Stk olfd AFAA ZAE HEs] s
‘T AA 2 o] FEZ W] AFFOY SR AA dARE 35T
A= WS 4 AlA”lolt ‘Y FR'EE Ede B CoE A,
izl e AUA= vy, RAREE Wofshes 3 slehEde HiAIgc
Yo7t A& -AZ-A AT olof 7|¥kst v RYA RES HyshA AAsE H7|E
S AAH 0 R A A= AL HHE T}

o

MEEHLL 2EFH BT

HEZH| =23
Kred ZHE, CHES A |7 |2 AbH Hefnt i8S Sl
O|FXl= Nl AlAH X|& 7lsdgE Fols daE Eh 28

>

X EX:

f 3|7 #121(2022)

(=]

T

AF8A7E At B g gdio] 2382 & IWF E5(Open-loop)el2hd,
EF A= M AE FRE She W4 AL (Closed-loop)oltt. A= 2
H71E #TEo] gEcty, FAE AA-RE-ABA-ARH-Se A gAA &3
WAISRIEHE  3-2). o8 F¥shd <834 A FdF #HUFe $A
SolHA A B9 959 a4 -A&7sde wole /NE 4 AA .

<3 = EF A5 24 HE E84Q HE AFert ol2g BAH
ol AFET 2APVF PHIEA GEF Skl VA RN 7R 4

44) Spreafico, Spreafico(2021), Using text mining to retrieve information about circular economy, Computers in
Industry, 132, 103525.

45) Mahanty et al.(2021), An investigation of academic perspectives on the ‘circular economy’ using text mining and
a Delphi study, Journal of Cleaner Production, 319, 128574.

46) Ellen MacArthur Foundation(2013), Towards the circular economy Vol. 1: An economic and business rationale
for an accelerated transition.
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FAasigtogn M5zt g S0, AFAA AANME SetAE ZAA 44
7F2] & 2F 95%< AZF 8009~1,2009 &7} B2 Xz AR o] Fofl A AAl AA A
AT A © ol AAEE 5= e £AEA AL ol2gt FAH &S
A o] whet AbRLet AR} ol A AFEoleo] Hit

At 353 H2UA Bd W A4, 1E8E A28 22 <334 dF
7390l wet ¢ulgo] ARER FZ £k UTHIY 3-3). L8
H|-go] FTF tCO2% 502 gt = Wfej7ict. o]of v|s) Feta A7 Ao gt
T2 A EL2 v]8o] tCO2Y 10023 E 2T oh= 497t &t

Abatement cost (EUR/t CO,)
200 XpsA- ol
— SR -Syey
— SR - THHIE
HE- IR
7|Et - Lis/+ B8
— S2AE-UA012Y
[ AS-ARMPI2 YL

EelAg - TiAg
- el 2
P ‘— PELE e

150

100

Emissions
Savings

50

(Mt CO, /)
0
150 250 300
L xpSxt- 2
-50 —— B At g st
L AHE - A|HE 2]At0|Z3
o L my-axgsuza
100 77 B0 | EetAE - Biet 2l A0l2
=° AE - MAZ
L ¥R0l5-che0golg 2last — JIE- AR 2t

—Hy-wIE 4y

X EX: H2|=5H 2MXME(2021)
X YEX: Ellen Macarthur Foundation(2019)

S = 20099 o] "id 99 645 AHETY E'r AA5te] £2FA A
84S 4P Y J99] Aded S g FESIAL vk &5 Ae HE
e AT 2371 1980dH7HA = AZ-EEY HrlE Heol HSHUS
19900l Hojew Hieleom A&rhedt WA SAEA 1al 7| FHsids
olft7F FAASHEA 19928 AHUS] Hepd @G Ao B HE AFE Sl
A AZE o] APHA HhLE 3-4). 200795 A5z A AL

olF7t tFEHA WPt HFo] Hul=A Hot
FHARLE 20229 129 7|29 ALeIEW S
AR R AIAA ] Ak ARt Aled 8 v ‘eSAAAE] A S B
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oA 9171, A7) B3} 5 9n
2919] Qe 4540 2 oabEt AAH 02 e v BU Rl A E 27hE WA} 2w,

| =g SHARE <23 A17F EU

0].0 O OoF A~ O
= ¢ 5 Utk

Y 2N 20f2| 1891 - EU

2015 2016 @ 2017 2018 | 2019 @ 2020 2021 2022 | 2023
Total 4,000,546 | 4,110,629 |4,231,674 | 4,319,338 |4,457,089 |4,427,385 | 4,704,650 |4,248,173 |4,368,611
Belgium 62,511 61,608 62,711 64,180 62,497 65,053 70,371 61,965 61,760
Bulgaria 98,645 102,500 |103,685 |102,997 105,923 |101,818 |102,385 | 94,319 95,233
Czechia 130,442 132,914 | 132,856 | 134,088 136,915 | 137,525 | 153,934 | 137,340 |137,827
Denmark 43,678 41,558 42,932 44,698 44,467 44,584 47,132 42,049 41,556
Germany 659,994 688,744 713,449 |757,319 |764,026 |746,870 |783,930 |731,414 771,814
Estonia 21,093 20,034 21,664 24,783 25,189 23,836 27,113 48,923 54,510
Ireland 35,565 36,217 37,937 39,154 40,141 36,671 44,945 27,874 36,056
Greece 68,108 79,014 76,287 83,534 85,5699 82,112 97,477 79,328 76,522
Spain 394,298 | 416,181 426,722 | 433,421 461,948 | 446,859 | 460,871 402,408 | 428,345
France 463,608 | 479,768 |529,0656 |533,783 |535,937 |565,301 597,322 | 533,892 | 537,036
Croatia 58,800 59,052 60,814 65,707 74,249 72,872 75,346 66,553 66,309
Italy 498,660 |507,878 |517,740 |518,324 | 544,191 537,384 578,336 | 515,093 |507,749
Cyprus 9,469 10,585 11,376 12,715 13,175 12,483 13,5614 13,464 13,849
Latvia 39,110 38,887 38,789 37,238 35,545 33,944 33,425 31,373 32,971
Lithuania 54,714 55,566 57,747 57,748 60,238 58,690 63,976 58,707 61,452
Luxembourg | 6,457 11,798 6,721 6,922 7,015 7,980 8,265 19,435 21,482
Hungary 108,794 | 112,368 | 113,782 | 119,335 121,828 120,286 | 130,399 | 108,280 | 109,363
Malta 9,861 6,933 7,432 7,677 8,122 8,348 9,700 7,883 8,145
Netherlands | 101,623 | 104,093 | 100,300 | 112,626 115,548 | 112,792 119,839 | 108,104 | 110,564
Austria 63,840 64,518 66,666 64,285 64,973 64,690 71,734 65,022 65,849
Poland 401,164 | 404,588 | 410,061 412,438 | 422,230 | 417,514 | 435,868 | 401,668 |411,141
Portugal 107,829 | 110,502 117,500 | 123,193 128,372 127,530 | 139,375 | 119,809 117,372
Romania 199,551 202,381 203,222 | 202,654 |206,410 |204,328 | 239,087 |200,489 198,459
Slovenia 20,381 20,411 21,835 21,968 23,605 32,014 30,686 27,241 29,463
Slovakia 62,567 64,903 65,896 68,927 69,339 67,009 67,492 63,216 64,966
Finland 45,487 42,775 41,901 29,797 45,210 44,169 45,675 43,5643 41,773
Sweden 78,620 80,642 83,726 79,887 81,082 79,310 87,963 74,235 79,323
Ei:i;im 545,361 581,270 | 546,121 571,526 | 538,095 |542,918 |549,618 |556,802 |563,692

% &X: Eurostat, 22121 Xt=.
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57) Rood, Kishna(2019), Outline of the Circular Economy 11 Xi4
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58) Kirchherr et al.(2017), Conceptualizing the circular economy: An analysis of 114 definitions.
59) Circle Economy, UNEP(2021), Circular Jobs Methodology.
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60) https://www.circular—jobs.world/
61) ReLondon(2022) The circular economy at work: jobs and skills for London’s Low carbon future
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64) OECD(2021), International trade and circular economy - Policy alignment 211 24
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