Skills for green jobs
In the Republic of Korea

Background
country study

S00 Young Lee
Mi Sug Jin
Chang Yong Song

Korea Research Institute for
Vocational Education and Training

2010

International
Labour
Office

Geneva

iffer rrvgs

ILO Skills and
Employability

Department



Copyright © International Labour Organization 2010
First published 2010

Publications of the International Labour Office enjoy copyright under Protocol 2 of the Universal
Copyright Convention. Nevertheless, short excerpts from them may be reproduced without
authorization, on condition that the source is indicated. For rights of reproduction or translation,
application should be made to ILO Publications (Rights and Permissions), International Labour Office,
CH-1211 Geneva 22, Switzerland, or by email: pubdroit@ilo.org. The International Labour Office
welcomes such applications.

Libraries, institutions and other users registered with reproduction rights organizations may make copies
in accordance with the licences issued to them for this purpose. Visit http://www.ifrro.org to find the
reproduction rights organization in your country.

ILO Cataloguing in Publication Data
Lee, Soo Young; Jin, Mi Sug; Song, Chang Yong

Skills for green jobs in the Republic of Korea : background country study / Soo Young Lee, Mi Sug lin,
Chang Yong Song ; International Labour Office, Skills and Employability Department. - Geneva: ILO, 2010

1v.
ISBN: 9789221239673 (web pdf)
International Labour Office; Skills and Employability Dept

skill / skill requirements / vocational training / training needs / green jobs / employment creation /
climate change / environmental protection / Korea R

13.02.2

The designations employed in ILO publications, which are in conformity with United Nations practice,
and the presentation of material therein do not imply the expression of any opinion whatsoever on the
part of the International Labour Office concerning the legal status of any country, area or territory or of
its authorities, or concerning the delimitation of its frontiers.

The responsibility for opinions expressed in signed articles, studies and other contributions rests solely
with their authors, and publication does not constitute an endorsement by the International Labour
Office of the opinions expressed in them.

Reference to names of firms and commercial products and processes does not imply their endorsement
by the International Labour Office, and any failure to mention a particular firm, commercial product or
process is not a sign of disapproval.

ILO publications and electronic products can be obtained through major booksellers or ILO local offices
in many countries, or direct from ILO Publications, International Labour Office, CH-1211 Geneva 22,
Switzerland. Catalogues or lists of new publications are available free of charge from the above address,
or by email: pubvente@ilo.org

Visit our web site: http://www.ilo.org/publns




Foreword

The world finds itself in a slow recovery after ttheepest recession since
the Great Depression. The world is also coping withost of environmental
problems and the urgent need to reduce carbon iemisA greener future also
promises an enormous potential in a much needediogmpnt growth.
However, without suitable skills, this potentiahoat be realized. Today, skills
gaps are already recognized as a major bottlemeaknumber of sectors, such
as renewable energy, energy and resource efficiegmen building and
retrofitting, environmental services, and green wfacturing. Training
response measures are successful where they amrenbhacross policy
domains, systemic and systematic, and targetesad\vchntaged groups. These
training measures can only be effective if basedtioely identification of
skills needs. Effectiveness of training measuresddsisive not only for the
economic recovery but also for a longer-term suoatzlity agenda.

This report was produced in the framework of thgemt, ‘Skills for green
jobs’. The project was implemented in cooperatie@tween the International
Labour Organization (ILO) and the European Centretiie Development of
Vocational Training (Cedefop). The project idemt#iskills needed for greener
economies with respect to structural shifts, and, remerging and changing
occupational profiles. The ‘Skills for green jobstudy is embedded in the
Green Jobs Initiative, a joint initiative of the itdd Nations Environment
Programme (UNEP), the ILO, the International EmplgyOrganization (IOE)
and the International Trade Union ConfederatiotJ(), to assess, analyze and
promote the creation of decent jobs as a consegquaricthe needed
environmental policies. The global study was jgiritinded by the Skills and
Employability Department of the ILO and the GreebslInitiative.

The following countries have been included in thelg: the ILO covered
Australia, Bangladesh, Brazil, China, Costa Ricgy(, India, Indonesia, the
Republic of Korea, Mali, the Philippines, South i8&, Thailand, Uganda and
the United States. In addition, Cedefop covered Eixopean Union (EU)
member States: Denmark, Estonia, France, Germamgin Sand the United
Kingdom. The ILO global synthesis repbmghich analyzes the situation in all
21 countries involved in the study, and the Eurapggnthesis repoftwhich
covers the six EU countries, as well as all indiald country reports, are
available at: http://www.ilo.org/skills/what/projects/lang--
en/WCMS 115959/index.htm (the ILO website) and
http://www.cedefop.europa.e(Cedefop website; look undeBkills Needs
theme). The unedited background country studie® leen published in the
electronic form in order to make them availablecily. The summaries are
published as part of the synthesis reports.

'Strietska-llina, O.; Hofmann, C.; Duran Haro, Mepd, S. (forthcoming 2010%kills for
green jobs: A global view. Synthesis report base@bcountriegGeneva, ILO Skills and
Employability Department).

2 Cedefop. (forthcoming 20103kills for green jobs: European synthesis report
(Luxembourg, Publications Office of the Europeandniu



The global project in the ILO was coordinated bye tBkills and
Employability Department and, in particular, betefi from comments and
technical guidance by the team under the leadermshiplga Strietska-llina,
Christine Hofmann, Mercedes Duran and Shinyoung n.Jedhe ILO
coordinating team would like to express great tlkattk the Korea Research
Institute for Vocational Education and Training (KMET) for the financial
support to the study and to the authors of the rtep®oo Young Lee,
Mi Sug Jin, and Chang Yong Song of KRIVET, for theackground country
research which contributed to the global study.c&pehanks also go to the
ILO regional and country field offices for the pego} support and the ILO
colleagues who assisted research at national level.

Christine Evans-Klock Dae Bong Kwon
Director President
ILO Skills and Employability Department KRIVET
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Abstract

Since Korea’s Green Growth National Vision annowmeet in August 2008, Korea is
attracting global attention to its comprehensivetiomwide policy measures and
implementation efforts. This report particularhepents the changes in the labour market due to
greening initiatives and skills development stregsdor emerging green jobs.

The objectives of this report are:

1) To explain major policy measures including generalironmental strategy towards a
green growth, green response to the current ecaenonsis, and skills development
strategy in response to greening in Korea,

2) To discuss the green structural change and its dmpa the labour market, and to
outline the plans that Korea has put in place lkdlss response;

3) To present case studies that show actual examp#dslls response to green economy
in various sectors; and

4) To discuss the general issues, challenges andationis of the current approach and
suggest policy recommendations.

This report was prepared in consultation with salveesearchers in government-funded
research institutes and universities, agenciedvedan the formulation and implementation of
Korea’s green growth strategy, and representaifesivil society and the private sector in
Korea. The authors reviewed a wide range of doctsrianluding numerous government issued
reports and documents, legislations and laws, as@&deapers, and news paper articles on green
growth. In addition, the authors conducted sevexakrt panel discussions on issues discussed
in this report.

To carry out case studies, the authors interviemete than 50 people from ten different
agencies or organizations in green sectors; some stedents of a training programme and
others include instructors, directors of HR deparits, current employees, and representatives
of the organizations. Those conversations with fgeegho were actual beneficiaries of the
green policy measures and those who were implengetite policy at the ground level served
as invaluable resources for this report.

The views and opinions expressed in this reportlaesole responsibility of the authors
and do not necessarily reflect those of the in#biig and individuals cited in this document.






Executive summary

At a national address on the 60th anniversary efRlepublic of Korea on
15 August 2008, President Lee Myung-bak proclaineedlow-carbon, green
growth” strategy as a new vision to guide the masialevelopment. Since then,
Korea has been undertaking major restructuring geses across different
ministries and central government offices to immeinthis vision in policies and
practices.

Key challenges and priorities for a green economy

Korea has experienced an unprecedented level abeto growth and is now
the world's 15th largest economy (World Bank, 20Krea’s CQ emissions are
on an upward trend, although the increasing rate leasened since the 1997
financial crisis when Korea’'s economy underwent gam restructuring process.
However, among OECD countries, Korea ranked 6tterms of CQ emission
volume (International Energy Agency, 2009) and atstked high in terms of the
rate of annual increase of G@missions at 2.4 ppm/year (1997-2006) relative to
the global average of 1.9 ppm/year.

Korea’s high CQ@ emissions are due to the economic and socialtateiof
the country, which is very dependent on high energysuming sectors such as
manufacturing and transport. Korea is the 10thedst energy consumer in the
world, with 97 per cent of its energy consumpticgaveh from imported energy
sources. This shows a relatively high energy comsgiom rate with low energy
efficiency (KIET, 2008). In 2006, industries consearb6 per cent of the total final
energy. Transportation has shown the highest argrmoadth rate of final energy
consumption, but due to the increase of oil prease early 2000, this growth rate
has been slowing down (ibid).

While international environmental regulations omeagthouse gases (GHGS)
have been intensified since the 1997 Kyoto Protd¢otea’s efforts to reduce GO
emissions have been poor. Europe’s Climate Actistwidrk (CAN) ranked Korea
as 48th among 56 countries in addressing globalaté change in 2007 (Europe’s
Climate Action Network, http://www.climnet.org/) h€ Low Carbonization Index
(2005) also indicates that Korea needs to takemctigently in order to reduce its
CO, emission in response to global climate change.

General environmental strategy

Korea has established a legal and regulatory framevand various policy
measures in response to continuing and growingnat®nal pressure for the
reduction of GHGs. The National Climate Change Adtpn Master Plan
(Ministry of Environment, 2008a) outlines shortae(2009-2012) and long-term
(2013-2030) visions towards low-carbon green groimttiuding climate change
monitoring and prediction, and impact and vulndigbevaluation and adaptation
programmes.
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In 2009, the government announced Korea’s 2020tarid- GHG mitigation
target and has begun to take national consensigidguprocesses through expert
consultations, public surveys, and public hearingk various stakeholders. Three
mitigation scenarios for 2020 are proposed whicluce emissions by 21, 27, and
30 per cent respectively from the Business As Udial) reference case.

In terms of energy policy, the 1st National EneBpsic Plan - 2008~2030,
sets targets for increasing the percentage ofriditgtgenerated by nuclear power
plants to 40 per cent by 2030, from 24 per cent2008 (Inter-ministerial
Committee, 2008). In addition, the government etptwe percentage of electricity
generated by renewable energy such as wind powtr, snergy, bio energy to
increase from 2.49 per cent in 2008 to 11 per ¢en2030 (Inter-ministerial
Committee, 2008). The current Feed-In Tariff (TWA)l change to the Renewable
Portfolio Standard (RPS) system from 2012. The RP&regulation that requires
electricity supply companies to produce a specifiiadtion of their electricity from
renewable energy sources, such as wind, solar,dssnmand geothermal. RPS is a
stronger policy measure to increase renewable grgggeration by the suppliers
than TIF.

Through energy related policy measures includirgihergy Management by
Objectives System, Expanding Cleaning Energy Sayraed the National Smart
Grid Roadmap implementation, the government expertseduce GHGs by a
cumulative total of 932.9 million tons by 2020. Mowrer, these energy policy
measures are expected to create 149,889 new jabe ienergy related fields by
2020 (Presidential Committee on Green Growth, 2D09c

Green response to the current economic crisis

The Presidential Committee on Green Growth wasdaed in 2009 and has
been coordinating greening policies and strategasss different ministries and
government offices including the 1st National Ewelgasic Plan 2008~2030
(August 2008); the Low Carbon Green Growth Straedi2008); the Climate
Change Response Plan (Sep. 2008); the Green TegynRE&D Plan (2009); and
the New Growth Engine Industries Development Visiod Strategies (2009).

In July 2009, a Five-Year Green Growth Plan (5YGGR)s announced,
articulating a medium-term action plan for implertneg the green growth strategy.
The 5YGGP intends to turn strategy into concrete@uerational policy initiatives
towards achieving ‘green growth’ over the periodnir 2009 to 2013 (UNEP,
2009). The total funding is USD83.6 billion, repesng 2 per cent of GDP.
Furthermore, the Basic Law for Green Growth is enily under review by
Congress.

The vision of Korea Green Growth is to become tiiiegreen nation by 2010
and the 5th by 2050 on the green competitivenateximvhich is composed of the
low carbonization index and the green industrigiiaindex® To meet the vision,
the proposed strategies for implementation inclpdécy measures for climate
change mitigation and adaptation, securing enardgpendence, growing the new
green technology industry, and improving greendpant and quality of life.

%Green Competitiveness Index was developed by SagrSconomy Research Institute
(SERI, 2008).
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The Green New Deal Project is an initiative thahsito combine the green
growth initiative with the strategy to deal withamployment resulting from the
recent financial crisis. The three core fields at:improving green SOC
(establishing a green transportation network, greaational information
infrastructure, and revitalizing the ‘Four Rivers?) low carbon/high efficiency
industrial technology; and 3) initiatives suppogtieco-friendly lifestyles.

The skills development strategy in response to greening

In Korea, initiatives promoting a green economy &gy much government
driven. This has the advantage of creating cegtrafiordinated efforts and
efficient implementation over a short period oféinThe government also invests
large amounts in educating university studentdudiog graduate school students,
as they have been identified as a primary targatgfor skills development and
education policy under green growth initiatives. cdtional and Educational
Training (VET) has not traditionally focused on gmejobs—in fact, only 10 per
cent of the unemployed VET recipients (approximate?,000) were trained in
green industries.

The development of green technologies is expectedeate 481,000 jobs by
2012 and 1.18 million jobs by 2020 (UNEP, 2009). B§12, research and
development investments in climate change mitigatiwill have more than
doubled from the current 2008 level of KRW 700ibill KRW 5 trillion is being
invested over the next five years for Korea to bee@ global leader in green
technology.

Skills in transition to a greener economy

Green structural change and retraining needs

Currently a comprehensive system to identify gr&alts needs in Korea does
not exist yet. To date the main vehicle for idetify emerging skill needs is
through the various Sector Councils Human Resoilreeelopment (SCHRD)
bodies. Starting with three SCHRDs in 2003, a totethber of SCHRDs has grown
to 23 including newly-established green SCHRDs,, egnewable energy and
green finance SCHRDs. Both green SCHRDs will beginadminister skills
surveys to their member enterprises to assesss sfilhnges, skill needs and
resource gaps in the respective industries. Thatsesill be available in late 2010.

Restructuring of higher education is occurring teetthe needs of greening
occupations, particularly for middle level techams. The Korea Polytechnic
College conducted educational needs assessmentestnactured its curricula to
cater for and respond to skills needs of recerdgrgggowth initiatives.

Green restructuring and its impact on the labour market

In the next five years, the growth rate of gredrsj¢6.0 per cent) is expected
to be much higher than the average growth ratdeftatal jobs (1.3 per cent) in
Korea (Presidential Committee on Green Growth, Bp.09

“Social Overhead Capitals (SOC) are capitals spesboial infrastructures such as roads,
rails, transportation, schools, libraries, pubkcks, etc.
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The Korean Presidential Committee on Green Growiticipates labour
market shifts due to the restructuring of industiie response to green growth, as
summarized in the following diagram:

Figure 1: Labour market shifts due to restructuring of industries in response to green

growth

New green Emerging new green occupations

Existing green
industries

industries

Increasing jobs in existing green occupations
Existing green due to the expansion of the industries

industries

A 4

. Change of tasks, knowledge and skills in
Greening non

green industries existing occupations

A 4

Non green
industries

Non green Replacement or redundancy of existing

industries ———» occupations

Source: Presidential Committee on Green Growth (2009b).

Skills response

Vocational Educational and Training (VET) centrazd ainstitutions still
provide traditional training courses and few VETttes are currently retraining
workers affected by green growth. Although manygpaonmes include ‘green’ in
their course titles, their content does not alwagssider green skills. While
diverse policy measures and strategies have bseadst the national level, it will
take a long time to implement the policy at logairting centres and institutions
level.

In 2009, the Ministry of Labour initiated a new gramme called the
Vocational Education and Training Reform Centre,iclvhprovides vocational
education and training based on skills identifisdtlhe SCHRDs. For example,
with support from this programme, the automobileHRD is providing skills
training in the development of eco-friendly autonted

Several government support strategies are propaisaetl at enhancing skills
and competencies of green workers in sectors tteatbacoming greener. The
government will support training costs and incornbsidies for businesses that
provide their workers with training opportunitieshish prepare them for green
skill demands.

Changing and emerging occupations and related skill needs

New and emerging occupations

The Korean Employment Information Service (KEIShblshed a list of 55
“new generation” occupations. Those identified akewant to Future Growth
Engine Project fall under three categories: theemréechnology industry (for
example, solar photovoltaic and wind power devalep&HG auditors, LED
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(Light-Emitting Diode) engineers, fuel cell devedwp for green transport); the
advanced convergence industry (for example, naseéa technology

researcher/developer; robot researcher/develoser, unterface researcher); and
the high value service industry (for example, Hioimatics specialist; food

developer). The green technology industry categerynost relevant to green
growth. Other new occupations expected to emergdalgreening of the economy
include hydrogen cell researchers, geothermal msysémgineers and carbon
brokers.

Green technologies are believed to create moreaisable employment
opportunities for technical and professional woskeFhe development of green
technologies is expected to create 481,000 job20dy and 1.18 million jobs by
2020.

Greening existing occupations

Transportation and construction are the two maintose that require
significant greening because these two sectorsheilinost affected by new energy
and environmental regulations and policy measutest example, in the
construction industry, architects will require mokeowledge in eco-friendly
design and construction, heating engineers williiregtraining in efficient energy
saving and heating system design, and accountatits require a better
understanding of the costs and benefits of envieortai facilities, equipments, and
processes.

While green jobs in manufacturing and services witlrease by 4.5 and
12.1 per cent respectively, green jobs in agriceltfishing and mining industries
will decrease by 3.4 per cent (Presidential Consmithn Green Growth, 2009Db).
The decrease in jobs in these sectors will be dutheé overall decrease in low
skilled jobs. Therefore, education and trainingtetgies for agriculture, fishing and
mining should particularly address upgrading dkillels of current employees in
these sectors. Farmers also need retraining imgopith the impacts of climate
change on crops as well as catering for consumerseasing demands for
sustainable and organic products.

Skills response

The VET Reform Centre (VETRC) was launched in respoto the need for
new green skills. The New and Renewable Energy STHRI the Green Finance
SCHRD have collaborated with the VETRC. The NRE ROHwill provide
currently employed workers with a vocational tramiprogramme for new and
renewable energy related skills. The programme istn®f short-term training
courses (1-2 days) covering solar energy desidar saergy and earth heat pump
implementation as well as renewable energy CDM dfleDevelopment
Mechanism). The Green Finance SCHRD provides adincegreen finance
investment as well as green industry trends, risétlyasis, green financing and
socially responsible investment.

With support from the Ministry of Environment, seake education
programmes for environmental specialists were laedcThere are two examples
of education programmes for college graduates wigrees in environmental
studies. The “waste-to-energy facility design apération education programme”
is for unemployed college graduates to enhance ¢neployability equipping with
new knowledge and skills. The “GHG management sgisti education
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programme” is a government-funded education prograrnto develop specialists
in GHG management and consulting.

The skill needs for new and emerging green occopsthas not yet been
quantified. Based on the Ministry of Labour’s retcegport “Strategies to expand
green jobs”, it is expected that the next round&/Bf skill needs surveys will
have new classifications, including emerging grieelustries.

Anticipation and monitoring of skills needs

The Ministry of Labour and Ministry of Educationci@nce & Technology
both report on work force demand and supply fortogsat a national level every
two years. This national work force forecastinguses on the projected number of
jobs in a field, but provides limited informatiorbaut the types of skills and
knowledge required. The Korean Research Institoté/bcational Education and
Training (KRIVET) has launched a project that wiksign and conduct a new
national survey specifically focused on skills neet@ihe results of this national
survey will be available by the end of 2010. KRIVEhational skills needs survey
will complement the SCHRDs’ skills needs surveys.

Since the national VET needs surveys are baseleohrbad classification of
industry sectors, they give a broad overview oflskieeds across all industries,
but do not reflect the recent changes in greeirsskifeen jobs and green industries
in a specific way. The SCHRDs are planning to idgrdand monitor the skills
changes and TVET needs in selected industries.

Case studies

Case studies for Korea have been provided in thecudiyiral, energy,
automotive and technology sectors.

Case Study 1: Heuksalim Social Enterprise (SE) expanded opportunities for farmers
- Agricultural social enterprises and organic farming

Heuksalim is a non-profit organization establisiiedhe 1990s running an
exemplary social enterprise closely linked to oigdarming. Heuksalim promotes
organic farming through research and developmenbdytction of organic
fertilisers, usage of eco-friendly pesticides, adtadions for organic farming, and
education and training programmes on organic fagmin addition it certifies
organic products through laboratory analyses agld fhonitoring processes. With
government funding, Heuksalim recently launched ogiad enterprise which
employs 60 people in the regions of Goisan, Chegngpnd Cheongwon. The
employees carry out work in the following four aedl) developing organic
farming skills and eco-friendly native crops anddarcing organic seedlings that
can be grown in urban farms; (2) networking withabschools to supply organic
food for school lunches; (3) organizing farmers'rkedis where local farmers can
sell their products directly to consumers and mtevshort training sessions to
those interested in starting their own small far(d$;expanding the organic lunch
catering business to more organizations.

Heuksalim SE demonstrates that social enterprigses @eate jobs and
additional income for farmers as well as provideiedional opportunities to
develop skills and knowledge. Employees will beealb build competencies
through educational initiatives including on-thé-jraining on advanced farming
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and auxiliary high-value business such as sortipgckaging, and direct
distributing.

As Heuksalim has developed through practical eepes, its education
programmes are reported to be more practical apticaple than those provided
by government or universities.

Case Study 2: Forest tending projects: Green New Deal Projects

The Korea Forest Service announced that 66,487jolesvwill be created in
2009 in the areas of cultivating forest resourceaintenance of green space and
forest services, expansion of forest biomass dudlecnational disaster prevention
and research & development. The Forest Tendingrgnage was launched in
2005 and is continuously increasing its budget padicipants. Since the Green
Growth announcement, the budget for the 2009 Fadrestling programme has
doubled. The programme creates jobs for low-incam# unemployed youth. All
the participants are required to attend an intramyceducation and training
course, which covers theories and practices alubbjectives of forest tending,
forest tending techniques, machinery operationnigcies and safety management.
The courses take place over a two-week period lenddurse fees are subsidized by
the government.

Case Study 3: Jobs in environmental industries

Korea’s environmental industry is lagging compateather industries such
as IT and automobile manufacture. Furthermore, rf@sean businesses in the
environmental industry are small, with low levelsexpertise. Nevertheless, the
environmental sector on a national level has groagidly and was expected to
reach more than 31 trillion KWN by 2010 as projecte 2004 (KIET, 2004).
Since 1995, the environmental sector has increbgell.3 per cent annually and
in 2005 contributed to 2.95 per cent of the GDPer€hare 25,018 businesses in
this industry with a total of approximately 184,3&3ployees. However, while the
developed countries are entering the third germraif environmental technology
such as environment restoration technology, Kosestill in the stage of the first
generation (post-processing) and the second gamer§pollution prevention)
(Hwang et al., 2007).

To develop the skilled workforce in environmentaldies, the government
has launched specialized graduate schools in the af climate change. Each
school received 150 million KWN per year for tennsecutive years for
programmes focusing on national GHG emission sieis GHG mitigation
strategies, climate industry management strategadisnate change impact
evaluation and response measures, the carbon naenttenternational agreements.
Currently the supply of graduate level studenternrironmental studies exceeds
future demands. Therefore, for students who stud@dentional environmental
studies, these specialized graduate schools aipraade new opportunities to
expand their knowledge and skills to new areas sSCBHG management, carbon
trading, and environmental consulting.
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Case Study 4: Education and Training Centre for Energy Technology, Seoul National
University of Technology’

The Education and Training Centre for Energy Tetmoat Seoul National
University of Technology (SNUT) is a governmentied national centre that was
established to develop higher level researchers esngineers through graduate
school programmes. It also aims to provide edunatiod vocational training for
employees in the energy field, including supportdio-the-job training. The Centre
at SNUT emphasizes the importance of vocationaitrg for current employees
in addition to initial education. From 2007 to 200890 people received education
and training through this Education Centre Programmith a budget spent of
6,500 million KWN (Education and Training Centrer fRnergy Technology at
SNUT, 2009).

Many new public and private education centres astitutions have emerged
since the government's green growth initiative. ld@er, without a systemic
human resources supply and demand analysis, ahdshott-term and long-term
prospects, the expansion of educational centrespresent problems by causing
unemployment in the future.

Case Study 5: Sustainable Building Technology Education Programme at Korea
Institute of Construction Technology Education

This is a government-funded education programmethumugh the Ministry
of Land, Transport and Maritime Affairs to fostekpertise and sustainable
development in eco-friendly construction. Trainedsthis programme include
university students, graduates who have majorecoirstruction or architecture,
and current workers in the field. The full-time @nsive curriculum takes four
weeks and covers eco-friendly architecture desigmciples and theories,
sustainable building design, sustainable buildingstaans and sustainable
construction technology and resource management.

The students enrolled in this programme becauselidieve the demand for
eco-friendly sustainable buildings is increasirfarticipating students claim they
benefitted from the practical knowledge and skiishe programme, which they
could not have learned in school. Thus, the stwddek that the intensive
programme was more responsive to the rapid chaofjeew technologies and
skills. There were three sessions offered in 2088reby 50 students participated
in each session.

The emphasis on the demand for new technologiassisong aspect of this
programme; however, the students found that suleseéquemployment
opportunities were not well supported. The labmarket for students specialized
in the green building industry must change to eregiportunities for these skilled
workers.

Case Study 6: LED Lighting Technology Education Centre (LTEC)

The government has implemented various policy nreasio expand the LED
market throughout various industries including: LEghting replacement projects
in public buildings, international conference hallsbway stations; LED lighting
appliances in newly developed cities; and LED ieegr houses. For example, as a

*http://www.etec.or.kr
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part of the Green New Deal Project, a project f&DLlighting replacement in
public facilities is expected to create 10,030 jobs implement these projects,
expertise is needed including LED element reseascheED lighting system
specialists and LED heat reduction engineers. Thiaisily of Knowledge
Economy expected that 13,000 LED specialists will ieeded by 2015. The
LTEC®was established to educate and develop lightingntogy expertise in the
field as part of the education centre programmeshieyMinistry of Knowledge
Economy.

LTEC offers various types of long-term and shortriigorogrammes and field
practicum to meet particular needs of participafnte LTEC conducted education
needs assessments and satisfaction surveys dfipatitig industries to determine
the experiences, challenges and needs of the LEisiry. A higher demand for
lighting design and LED application areas is expéct which require
interdisciplinary knowledge and skills.

Case Study 7: Hyundai Hybrid automobile training programmes for maintenance
technicians

In 2009, Hyundai introduced its first hybrid autdsiie to the Korean market.
These vehicles are now on the road and there &ed for educating and training
maintenance technicians in service centres nataewieneral education about
this new hybrid product is offered across Hyundaluding all employees in sales
and marketing departments as well as maintenarateiitgans. At the level of
maintenance technicians, the transition to newraobiles using hybrid or fuel
cells will not necessitate replacement of the egstvorkers as the fundamental
technology remains the same. However, updatingumgplading skills of current
employees is crucial. Moreover, as the technoladyaaces, the most important
competencies for maintenance technicians will mothie ability to repair faults but
to diagnose problems and identify the right modoleeplace. Hyundai utilizes
diverse delivery methods for employee training teechnicians and sales persons
on maintenance and product education, and the aompamphasizes the
importance of on-the-job training.

Hyundai partners with 12 colleges and universiaesl ensures new skills
needs are reflected in their curricula. In exchategehers and professors from
these partner institutions teach current employaesut new technologies and
skills.

In 2009, there were 2,327 maintenance service eeaimd 24,682 technicians
participating in the Hyundai education programm®r{f an unpublished report,
Hyundai Education Centre).

Conclusion

It is predicted that the number of green jobs witlrease more rapidly than
non-green jobs in Korea (Presidential Committeé&soeen Growth, 2009b). Some
industries such as the automobile industry haergited to assess the skills needs
in line with a greening economy. However, in Kord¢here has not been a
comprehensive system to specifically identify grekitls needs.

®http://www.ltec.or.kr
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Since Korea has achieved rapid economic growth theepast four decades,
mostly in manufacturing and heavy chemical indydtmg amount of Korea’s GO
emissions have increased sharply. Korea did net éskvironmental problems into
consideration while embracing rapid economic dgwelent as seriously as it
should have and thus until recently has not agiyelgseacted to the international
efforts for more environmentally sustainable gravidbwever, in 2008, the Korean
government adopted an ambitious national plan feemy growth which targets
harmonious economic growth with environmental dostaility. The Five-Year
National Green Growth Plan and the Presidential @itae on Green Growth are
the representative efforts of Korea’s recent pitshift to green growth.

The Korean government recently announced 12 pgliags in areas that aim
to create a virtuous circle of green growth andegr@b creation (Presidential
Committee on Green Growth, 2009b). These includdécipe focusing on
developing infrastructure for green job creatiorpanding vocational education
and training for green jobs, and development of goeen talents.

Over a very short period, Korea has restructuréatge number of policies
and strategies across different ministries to aklgth centrally focused green
growth initiatives. However, although many new pigls and strategies have been
created, many of them are still too vague to bangatpractice yet. At the time this
report was being prepared, 16 months had passesltbi@ President first announced
green growth initiatives. There have been numersaminars, conferences,
workshops, public hearings, and publications ontdpmc of green growth. Yet,
evidence of green jobs and green skills developmerbrea remains anecdotal.

Nonetheless, we have begun to witness signs ofradigan shift to green
growth and sustainability across our society. Dieedelivery mechanisms are
being utilized for green skills development, ramgifrom short-term training
courses and seminars to formal education systewts as specialized graduate
school programmes, to e-learning or on-the-jomingi.

Recommendations

Korea’s current green growth initiative needs taegnate top-down
environmental policies with the experience and kinmmw from the bottom-up
practice of industries, NGOs and civil organizatidimked to the environmental
movement.

Restructuring and enhancing the national infornmatidrastructure related to
green jobs and green skills is required for idgmd how many, what type and the
demand for ‘green jobs’ as well as building conseren the definition of a ‘green
job’. It is difficult to provide an accurate pretian about the future of green jobs;
however, by mapping green skills and green jobs\tRd programmes can be
developed to better support green growth policeewell as to improve the quality
of green job workers.

For effective skills development, qualified teachand appropriate curricula
are essential for success. Since a great portigresn technologies are new and
interdisciplinary, it is difficult to find expertand it will take some time to prepare
new VET teachers for the field. Along with retraigi programmes for VET
teachers, the government should implement finaneiadl legislative policy
measures to attract qualified practitioners inftbll of green technology and the
green industry, and utilize those competent piaogts as qualified VET teachers
and trainers. The government needs to createsa-sextoral system to support the
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linkage and partnership between different educationstitutions and training
facilities. In addition, the partnership betweemeation and industry at various
levels needs strengthening.

Green career development in Korea is currentlyt dptio highly skilled
engineers and researchers and low skilled congtruot manufacturing workers.
Education and training policy measures and strasegieed to be inclusive to
ensure skills advancement and career developmaeit wbrkers from low-skilled
to high-skilled positions, yet also differentiatem cater for different needs. For
example, 97.6 per cent of the total green jobstedethrough the Green New Deal
(i.e. 934,000 jobs) are mostly manual workers femporary jobs on civil
engineering and green construction public works: Bmg-term sustainability
Korea needs to continue efforts to transform stesrs employment of manual
workers into more sustainable green jobs with heglel skills.
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1.

Introduction

At a national address for the 60th anniversaryhef Republic of Korea on
15 Aug. 2008, President Lee Myung-bak proclaiméldwa-carbon, green growth”
strategy as a new vision to guide the nation’s igwaent. Since then, Korea has
been undertaking major restructuring processessacdifferent ministries and
regional offices as well central government offic@émplement the vision through
policies and practices. Such government-wide effoare synthesized and
articulated in a “Five-Year Green Growth Plan,” ethiwas announced on 6 July
2009. With total funding of USD83.6 billion, repesding 2 per cent of the Gross
Domestic Product (GDP), this five-year plan intetml$urn strategy into concrete
and operational policy initiatives towards achigvigreen growth’ over the period
of 2009 to 2013 (UNEP, 2009).

“Green growth” addresses the transition towardswadarbon economy as a
response to global climate change. This concephiges a paradigm shift from
“quantitative growth” to “qualitative growth.” Meahile, the recent global
economic crisis has spurred response packages my m@untries. Korea also
launched the Green New Deal in January 2009 tealeaé the economy and create
over 960,000 new jobs.

These green growth initiatives and stimulus packamgevitably lead to
restructuring of the economy and industries, whickurn bring about changes in
employment and jobs. Green jobs have been idehtiied emerged across
different sectors. Green jobs require adequatdssaitd call for education and
training strategies to reduce skill gaps that maigteunder the transition to a
sustainable green economy.

However, these changes in industries, employmemdts accupations have
only recently been recognized and close investigatinto these changes are now
underway. All of the necessary data for an in-degpaloly are not yet available. The
current national statistics on employment and jdbsnot reflect all greening
changes. Despite the limitation of available d#tss, is a critical time to understand
emerging green jobs to better prepare for the cgrgneen growth economy. An
understanding of the job characteristics, competeaquirements, and education
and training is needed along with further insightoi the supply and demand
prospects of those jobs for both the short-termraitdterm.

To better understand skills demands for green jabd efficient skills
response strategies, we conducted a national dadg by analyzing existing
gquantitative data along with qualitative data frimterviews. Although this study is
still limited in terms of its scope and coveragélw topic, we hope this study can
provide a starting point to initiate meaningful ldgue among stakeholders in the
country including the government, employers aneusi



2.  Policy context

2.1 Key challenges and priorities for the green economy
Climate change and CO; emissions

During the past 100 ye: from 1912 ta2008, the mean temperature of Ko
has increased appximately 1.5°C as shown in tHégure below, which is much
higher than the global mean temperature increas0.74+0.03°C (1906-2005).
This increases attributed to both global warming atitk urbanization effect in
Korea.

Figure 2. Changes in decadal mean temperature in Korea, 1912-2008
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Source: National Institute of Meteorological Research (2004).

Korea’sCO, concentratia increase rate is 2.4ppm/year (1-2006), which is
also higher than the global average of 1.9ppm/y&arong OECD (Organisatic
for Economic C-operation and Development) countries, Korea rai@itbdn terms
of CO, emission volum and furthermore rankedt the top in terms of annt
increase rate (CO,emissiongInternational Energy Agency, 200

Table 1. CO; emissions of Korea and major OECD countries, 2005

Korea quld OECD country
ranking
Emission volume 590M m/t 6th  1st USA (7.07B m/t), 2nd Japan (1.36B m/t)
Increase rate(1990~2004) 90.1% 1st  2nd Turkey (72.6%), 3rd Spain (49.0%)
Per capita emission 12.28m/y 14th  1st Luxemburg (28.02 m/t/person)
person
Increase rate(1990~2004) 69.5% 1st  2nd Turkey (36.2%), 3rd Spain (35.6%)

Source: Korea Prime Minister’'s Office (2007).



Table 2. GHG emission indicators, 2005

1990-2006
1990 1995 2000 2005 2006  |crease rate
(%)
Total GHG volume (A
otal GHG volume (A) 2981 4532 5310 5044 5995 45
(million tCO2eq)
Population (B)
(1600 429 451 470 481 483 07
GDPW100 billon (C) 320606 467,099 578665 723127 760,251 55
(constant price in 2000)
GHG emission per capita (A/B) 695 1005 1130 1235 1241 37
(tCO2eq/person) ’ ' ' ’ ' '
GHGIGDP (AC)
093 097 092 08 079 10
(tCO2eq/GDP M Won)

Source: Ministry of Knowledge Economy (2009).

Korea’'s CQ emissions are on an upward trend, although theeasing rate
has lessened since the 1997 Financial Crisis whaeas economy underwent a
major restructuring process.

Figure 3. Annual total GHG emission volume and increase rate, 1990-2006
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Source: Ministry of Knowledge Economy (2009).

Korea’s high CQemission is due to the economic and social straafithe
country which is highly dependent on high energgpstonption. In addition, the
percentage of Korea's fossil fuel-based energy ajahenergy sources is about
80 per cent, which is higher than other developmehtries such as Japan (73 per
cent), United States (64 per cent), and France€sZent). Over 84.3 per cent of



the total CQ emissions derive from energy consumption, and imihss are
responsible for 31.3 per cent of gnissions from energy consumption.

Figure 4. CO; emissions by sector, 2005
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Source: Presidential Committee on Green Growth (2009a).

Korea’s industry structure is concentrated with ighhpercentage the
manufacturing sector (i.e. manufacturing vs. sergbare is 28.4: 56.3 in 2005).
This has led to a high energy-dependency and im resulting in a higher CO
emission rate compared to other developed countries

While international environmental regulations opegrhouse gases have been
intensified since the 1997 Kyoto Protocol, Koreeffort to reduce Cgemissions
has been poor. Europe’s Climate Action Network (GABNnked Korea as 48th
among 56 countries in addressing global climate ngea in 2007
(http://www.climnet.org/). The Low Carbonizationdex (2005) also shows that
Korea needs to urgently take action in order taicedts CQemission in response
to global climate change.

Table 3. Low Carbonization Index, 2005

United

Japan  Germany Kingdom USA Korea  China OECD
Renewable 4.2
energy 233.0 428.5 150.2 996.8 “ 5"']) 23.8 2322
production (kWh)
CO: 0.70
(mft/real GDP 0.24 0.41 0.33 0.53 (12.th) 2.68 0.47
USD1,000)

Source: SERI(Oct. 2008).

Note: () is Korea’s world ranking.



Energy consumption

Korea has experienced an unprecedented level abedo growth. Driven by
the chemical industry and the heavy industry in 1960 to 1970s and by the
Information Technology (IT) industry in the 199®&rea is how the world's 15th
largest economy (World Bank, 2010). Many of Koreatanufacturing sectors
including shipbuilding, steel, automotive, semicocirs and mobile handsets
have become global front runners. However, Kor&aditional industries such as
steel, petrochemical, and cement are energy depemtkustries. Korea is the 10th
largest energy consumer in the world, with 97 gt ©f its energy consumption
drawn from imported energy sources. This shows latively high energy
consumption rate with low energy efficiency (KIEZQ08).

From 1981 through to 2006, Korea's total energyscomption increased
6.7 per cent annually. In addition, energy consiumnpper capita increased 5.8 per
cent annually over the same period. Korea's totergy consumption between
1998 and 2006 shows a relatively low growth rategared to previous periods,
which is primarily due to Korea’s 1997 Financials.

Table 4. Major energy indicators, 1981~2006

Annual growth rate

Average

1981 1990 1997 1998 2006 °190 90-97  98~06 g4 og)
GDPW (100 billon; constant 47 5 3507 5930 4872 7603 9.0 72 57 68
price in 2000)
Population (in millions) 387 429 460 463 483 1.1 1.0 0.5 0.9
Total energy consumption
rog) 457 932 1806 1659 2334 82 99 44 67
Energy consumption 118 247 393 358 483 70 88 38 5.8
per capita (TOE/person)
Energy intensity . i i
TOLGDP illon Won) 0310 0291 0345 0341 0307 07 25 13 0.04
Energy intensity 0350 0320 0390 0347 07 07 25 43 004

(TOE/GDP 1,000 US)

Source: Ministry of Knowledge Economy; Korea Energy Economics Institute (2008, p. 25).

Figure 5. Trend of total energy consumption
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The 1997 Financial Crisis instigated significantaches in the energy
consumption structure at the time with a move tasa¥conomic development of
greater energy efficiency. Among Korea’'s sectardustries consumed 56 per cent
of the total final energy in 2006. Transportatioashshown the highest annual
growth rate of final energy consumption, but du¢hi® increase of oil prices since
early 2000, this growth rate has been slowing d(K&T, 2008).

Table 5. Final energy consumption by sector, 1990-2006

Unit: TOE, per cent

2006 Annual growth rate

1990 1997 1998 Volume % 81~90 90~97 98~06 Average

(81~06)
Industry 36,150 77,908 76039 97,235  56.0 8.4 11.6 3.1 7.1
Transport 14,173 30,738 26,184 36527 210 16.0 1.7 4.2 9.6
Household 21971 33071 27418 35986 207 37 6.0 35 3.3
Commercial
Public etc. 2812 2715 2487 383 22 45 -05 5.6 29
Total 75107 144432 132,128 173,584  100.0 76 9.8 35 6.2
Source: Ministry of Knowledge Economy; Korea Energy Economics Institute (2008, p. 26).
If Korea's energy-dependent industry structure icots at the current level,
energy demands will continue to increase in milidrom 236.5 TOE in 2007 to
299.3 TOE in 2012, and to 544.0 TOE in 2030 (Miyistf Knowledge Economy,
2009). Unless the country begins to implement miagorsformative changes in its
economic structure as well as aggressive measaresprove energy efficiency
and reduce GHG emission, than Korea will lose ismantum for further growth.
2.2 The response strategy

2.2.1 General environmental strategy

In response to continuing and growing internatigaralssure on the reduction
of greenhouse gases, such as the Climate Chandggy Poist-2012, Korea has
established a legal and regulatory framework, aribus policy measures. Korea
announced its National Climate Change AdaptationstbfaPlan (Ministry of
Environment, 2008a) which provides national visiansl objectives to respond to
climate change, and action plans toward low-carpa®n growth for both a short
term (2009-2012) and long term (2013-2030). Thepscof this plan includes
climate change monitoring and prediction, and imgaxd vulnerability evaluation
and adaptation programmes.

More recently, on 4 Aug. 2009 the Government anoednKorea’'s 2020
midterm GHG mitigation target and has begun to taional consensus-building
processes through expert consultations, publiceygrvand public hearings with
various stakeholders. Three mitigation scenarigs2fa?0 are set up to reduce
21 per cent, 27 per cent, 30 per cent respectivety Business As Usual (BAU).



Scenario 1: 21 per cent reduction from BAU (=8 per cent increase from 2005 level)

- Can be achieved through implementation of measures with short-term cost (such as green building
construction) but potential long-term benefits.

- Reflecting renewable energy and nuclear energy increase policy included in National Energy Basic Plan
(Aug. 2008).

Scenario 2: 27 per cent reduction from BAU ( = Return to 2005 level, i.e. 594MtCO2¢)

- Can be achieved through implementation of additional measures from scenario 1, which have a mitigation
cost of less than 50,000 KRW per ton of CO..

- Including strategies to eliminate fluorinate gases (e.g., HFCs (Hydrofluorocarbons), PFCs
(Perfluorocarbons), SFe (Sulfur Hexafluoride)) and increase supply of energy-efficient hybrid automobiles
and bio-fuels.

Scenario 3: 30 per cent reduction from BAU (=4 per cent reduction from 2005 level)

- Can be achieved through implementation of aggressive measures with high mitigation cost to meet the
maximum mitigation level demanded by the European Union (EU).

- Require to actively implement next generation green automobiles including electricity or fuel-cell
automobiles, advanced high energy efficiency products, and carbon capture and storage (CCS)
technologies.

These mitigation targets seem to be ambitious densig the current upward
trends of CQ emission in Korea and the short period of timeluhe year 2020
(UNEP, 2009). Before the UN Climate Change Confegein Copenhagen
Conference of Parties (COP) 15/CMP (meeting ofi@atb Kyoto Protocol related
to Clean Development Mechanism) 5 held in DecemdP@p9, the Korean
government announced 30 per cent reduction from BiAdJ Scenario 3), which is
the most reduction plan among the three scenaNesertheless, these targets
represent the vision and will of the President #mel government which have
appeared in prior policy plans sending concreteafgto employers that they need
to take the necessary measures to meet thesestargeactice.

The government is in the process of developing @@eaVisibility Index to
make carbon related information more visible to lygrs and the general public.
A Carbon Labelling System that indicates £€mission throughout the entire
production, consumption, and waste processes wilexpanded to include most
products and services. Residential and commeraildibgs will be equipped with
a carbon gauge that shows carbon emission levelsairtime. More systematic
statistical data on GHG continues to be collecéed, employers’ reporting system
on GHG emission will be reinforced to prepare farbon emission trading system.

In major sectors, specific GHG reduction targetgehbeen established. To
design and construct energy efficient buildingsdities and appliances, reinforced
regulations and standards will be implemented ae design and engineering
technologies need to be developed. To reduce GH@irsportation, the current
public transportation transit system will undergoprovement, promoting bike-
friendly roads and services. In addition, greeromabiles will be encouraged
through a low carbon automobile purchase incentplas and related Research &
Development (R&D) support plans.



Table 6. Major indicators of GHG reduction target level based on Scenario 3

Target level

2009 2010 2011 2012 2013

Construction: Reinforced insulation standard for building windows (per cent) 0 - 20 - 40

Transportation: Per cent of public transportation share in metropolitan areas

50 51 53 55 56

Transportation: Accumulated number of green automobiles (1,000) 30 50 80 130

Energy: Percentage of usable waste to energy 3.1 35 141, 212 33

Source: Presidential Committee on Green Growth (2009a)

In addition, various C@reduction strategies are proposed across a wiggera
of sectors and stakeholders. At the individual legechange of life style (e.g.,
recycling and food waste reduction) that is morgirenmentally conscious is
promoted. At the industry level, Carbon Capture &r&ge (CCS) has been
addressed as an effective measure to reduce GHGsiens. Forest tending
projects are expected to increase forest capazitapture and store carbon from
1,452 million CQ ton in 2009 to 1,613 million CQon in 2013. The wood pallet
will be able to replace fossil-based energy sotocéeating in rural areas.

Table 7. Major indicators of CCS measures

Discharge reduction rate compared to expected food waste (2 per cent
increase/year)

Forest carbon storage (million CO2)

Target Level

2009 2010 2011 2012 2013
- 5 10 15 20

1452 1494 1535 1,575 1,613

Wood pallet production (10,000 ton) 3 11 20 28 40

Development of forest resources in foreign countries (1,000ha)

Development of marine forest (ha)

200 220 245 2710 296
100 900 2,500 3,000 3,000

Source : Presidential Committee on Green Growth (2009a).

Energy related policy measures are another majgergment strategy in
response to climate change. The Energy Managenysiter8 sets a certain target
of energy consumption or efficiency and managesngpiementation plan and
management system to meet the target. By 2012, phaargs of which energy
consumption is more than 20,000 TOE per year (abdyper cent of the total
workplace in Korea) will require the establishmeoft an energy target, and
systematically monitoring and evaluating the precds meet the target.
Workplaces will face penalties if the establishagyét is not met, also monetary
incentives and technical supports will be rewaredorkplaces showing efficient
and effective EMS implementation.

In order to reduce GHG, alternative clean energyrc developments are
strongly encouraged. Nuclear energy is one examplelean energy that emits
almost zero C® Recently, Korea has been awarded a contract vaortbstimated



USD40 billion to build four nuclear power plantstive United Arab Emirates. This
indicates that Korea'’s nuclear energy R&D leveil@bally competitive.

The 1st National Energy Basic Plan set a natiorah go expand the
percentage of nuclear power plants up to 40 perime2030, from 24 per cent in
2008(Inter-ministerial Committee, 2008). In additidghe government expects the
percentage of new renewable energy will increasen f2.49 per cent in 2008 to
11 per cent in 2030. To this end, Feed-In Tariff=jTwill change to Renewable
Portfolio Standard (RPS) system by 2012. TIF oeveble energy payment is a
policy mechanism designed to encourage the adopficenewable energy sources
by supporting price differences between the costeokwable energy generation
and traditional energy generation. On the otherdh&PS is a regulation that
requires electricity supply companies to producepacified fraction of their
electricity from renewable energy sources, suchwasl, solar, biomass, and
geothermal. RPS is a stronger policy measure toe&ése renewable energy
generation by the suppliers than TIF.

At the same time, policy measures that encouragmehi demand for
renewable energy are proposed and being implemet®®D00 Solar Photovoltaic
(SPV) homes and 1 million Green homes supply pragra are examples that will
demand more renewable energy (Korea Energy Manage@wrporation, 2008;
2009).

When a residential home installs a SPV system,giivernment provides
support and this amount is based on an annual dulbsap. This subsidy
programme started from 2004 and a total of 24,000ds received a subsidy
through this programme by 2008(Korea Energy ManagerTorporation, 2009).
The original goal was to cover 100,000 homes by22®@lit this programme has
merged with the green home programme since 2009%chwtargets to equip
1 million homes with a renewable energy system @302

The subsidy provided to residential home ownersewa portion of the
installation cost for a renewable energy system.example the subsidy covers up
to 60 per cent of the equipment cost for the SPY wamd energy systems and
50 per cent of the equipment cost for the solat, hgeothermal, and bio pallet
systems. When the annual subsidy cap is reached,ptbgramme can be
terminated early.



Table 8. Government support for green buildings

Category Size of support Support rate Others
Solar Photovoltaic Fixed Less than 3kW /a Within the maximum  Based on grid-
(SPV) Pursut building of 60 per cent connect type
BIPV
Solar heat Flat Less than 8~30 m¥/ a Within the maximum  Excluding night
Single vacuum tube  building of 50 per cent electricity equipment
Double vacuum
tube
Bio Wood pallets boiler ~ Less than 58.1kW/ a Within the maximum -
building of 50 per cent
(less than 50,000 keal/h)
Small wind Small wind power Less than 3kW/ a Within the maximum  Based on grid-
building of 60 per cent connect type
Geothermal Vertical closed Less than 17.5kW/a Within the maximum  Excluding night
building of 50 per cent electricity equipment
(less than 5RT/ a
building)

Source: Korea Energy Management Corporation (2009); New & Renewable Energy Center (2009).

The obligation of renewable energy use in publiddngs and renewable
energy building certification programme for non-palbuildings are additional
strategies to increase demand for further renewaidddegy generation. To reduce
energy consumption, increasing energy efficiencansther challenge. A smart
grid delivers electricity from suppliers to consumeusing two-way digital
technology to control appliances at consumers' koimesave energy, reduce cost
and increase reliability and transparency. Basedanea’s advanced IT level, the
National Smart Grid Roadmap was established in 20@Bis being implemented.
By implementing the above energy related policy soees, the government
expects to reduce a total of 932.9 million tonsGH{G by 2020. Moreover, these
energy policy measures are expected to create 8398w jobs in the following
energy related field by 2020(Presidential Commitieésreen Growth,2009c).
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Table 9. GHG (CO.) reduction effects

Unit: million ton

2012 2015 2020

Accumulated Accumulated Accumulated
Energy management by 9.7 23.0 13.5 59.4 37.7 190.9
objectives system
Clean Nuclear 213 294 518 156.3 99.0 545.8
energy New renewable 6.4 12.5 13.2 455 29.0 157.5
Smart grid 14 14 3.3 9.4 7.2 38.7
Total 38.8 66.3 81.8 270.6 1729 932.9

Source: Presidential Committee on Green Growth (2009c).

Moreover, these energy policy measures are expécterkate 149,889 new
jobs in the following energy related field.

Table 10. Job creation effects in energy fields

2012 2015 2020
Energy management by 991 1,271 2,538
objectives system
Clean Nuclear 13,109 24177 50,061
i T 16,564 31,692 66,689
Smart grid 4,445 19,265 30,601
Total 35,129 76,305 149,889

Source: Presidential Committee on Green Growth (2009c).
2.2.2 Green response to the current economic crisis

Since the time of President Lee’s national addoesthe importance of green
growth on 15 Aug. 2008, many new greening poli@es strategies have been
developed and implemented. TReesidential Committee on Green Growtlas
launched in February 2009 and has been coordinanegning policies and
strategies across different ministries and govenro#fices, which has followed a
series of new national policy plans and strategielsiding the 1st National Energy
Basic Plan 2008~2030 (Aug. 2008); Low Carbon Gréeowth Strategies (Sep.
2008); Climate Change Response Plan (Sep. 2008grGrechnology R&D Plan
(Jan. 2009); and the New Growth Engine Industrievdlbpment Vision and
Strategies (Jan. 2009). On 6 July 2009, a Five-Y&aen Growth Plan (5YGGP)
was announced articulating a medium-term action fdaimplementing the green
growth strategy. Furthermore, tBasic Law for Green Growtls currently under
review by Congress.

Five-Year Green Growth Basic Plan (5YGGP)
The 5YGGP (‘09~'13) established mid-term (five y@aaction plans based

on in-depth reviews of priority of green growth inatl strategy investment areas
and importance and relevance of green growth pnogies and projects. 5YGGP
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specifies annual investment and support amountsporsible government
ministries and departments, and expected outcos@gh as description of each
programme and project. The vision of Korea Greeom@r is achieving 7th strong
green nation by 2010 and 5th by 20500n the greerpettiveness index which is
composed of the low carbonization index and themiadustrialization indekTo
meet the vision, three strategies and ten polissctions are set forth as below.

Figure 6. Vision and strategies of Korea Green Growth

Vision : Achieving world 7th strong Green Nation by 2010, and world 5th by 2050

T

Three strategies and 10 policy directions

Strategies Policy directions

. 1. Reduce carbon emissions
I. Measures for climate change

and securing energy 2. Decrease energy dependence on oil and enhance energy self-sufficiency

independence 3. Support adaptation to climate change impacts

4. Develop green technologies as future growth engines
II. Creation of new growth 5. Greening of industry
engines 6. Develop cutting-edge industries

7. Set up policy infrastructure for green growth

) ) ) 8. Green city and green transport
[1I. Improving quality of life and

strengthening the status of 9. Green revolution in lifestyle

the countr
y 10. Enhance national status as a global leader in green growth

Source: Presidential Commission on Green Growth(2009a).

To meet the objectives of the national green grosgh in 5YGGP, the
government will employ five policy measures:
1) large scale government investment to estabksiic infrastructures,
2) enhance strong regulations,
3) incentives or penalty,

4) include hidden costs in economy, environmeudtsotial policy (such as
environmental tax), and

5) moral persuasion. The amount of investmeni@policy directions is shown
in Table 11.

'Green Competitiveness Index was developed by SagrSconomy Research Institute
(SERI, 2008).

12



Table 11. Investments plan for green growth in Korea, 2009-13 (in USD billion)

Amount of investments

Category of action plan and policy direction Total 2009 2010-11  2012-13
83.6 13.6 376 324

[1] Measures for climate change and securing energy independence 443 6.7 227 14.9
1. Reduce carbon emissions 4.4 0.8 1.7 1.9

2. Decrease energy dependence on oil and enhance energy

self-sufficiency 11.6 22 4.4 51

3. Support adaptation to climate change impacts 28.3 3.7 16.7 7.9

[2] Creation of new growth engines 223 3.7 8.3 10.2
4. Develop green technologies as future growth engine 8.8 1.6 3.3 3.9

5. Greening of industry 3.6 0.6 1.4 1.6

6. Develop cutting-edge industries 8.5 1.2 3.0 42

7. Set up policy infrastructure for green growth 1.4 0.2 0.5 0.6

[3] Improving quality of life and strengthening the status of the 217 40 8.2 95

country

8. Green city and green transport 19.7 3.7 74 8.6

9. Green revolution in lifestyle 15 0.3 0.6 0.6

10. Enhance national status as a global leader in green growth 05 0.1 0.2 0.2

Note: Currency rate (= Korean Won / U.S. Dollar) = 1284.7 (30 June 2009)

Source: UNEP (2009).
Green New Deal Project

The government announced the Green New Deal Pr@i@ct 2009) that links
green growth initiatives and urgent job creatioadsedue to global economic crisis.
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Figure 7. Overlap between Green New Deal and Korean New Deal and Future Growth

<Green New Deal>
- Forest Biomass * Green living space
* Resource recycling + Green home, green office
* new renewable energy
* Revitalizing the “Four Rivers” + Green technologies
* water environment
* Railroad + Green IT /SW
* LED application

+ Megalopolis economy region development - Advanced convergence industries

* Expand infrastructure to support enterprises M edicalleducationalRanalinancial
© SW

* Road * Habour - Logistics service industries

<Korean New Deal> * Cultural contents and tourism industries

<Future Growth Engines>

Source : Inter-ministerial committee (2009).

The Green New Deal Project includes programmespit@ahote a transition
to green economy and have the potential to creatieer growth and jobs.

Many of the Green New Deal programmes can be foartde 5YGGP that
were discussed in the earlier section, since th&@GF is a more comprehensive
green growth initiative established after the Grémw Deal. Nevertheless, the
Green New Deal specifically addresses the impogtafigovernment programmes
that would results in more job creations. Figur#lustrates the overlap between
the Green New Deal with the previous Korean New |Dal Future Growth
Engine project (which will be discussed in the reedtion).
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The Green New Deal Project is composed of ninentissgorogrammes in
three core fields. The three core fields are gi@@? low carbon/high efficiency
industrial technology, and eco-friendly/green liféere are an additional 27 linked

projects.
Table 12. Green New Deal Project
Core fields Essential programmes
Green SOC Revitalizing the “Four Rivers”
Establishing a Green Transportation Network
Green National Information Infrastructure
Low carbon/High efficiency Alternative Water Resources

industrial technology Green Cars and Clean Energy

Expansion of Resource Recycling

Eco-friendly/Green life Forest Biomass
Green Home and Green Building

Formation of Green Living Spaces

Source : Inter-ministerial Committee (2009).

Table 13. Financial spending and expected green jobs creation scale by Green New Deal Project

Financial spending

(100 million KWN) Jobs (person)

Project
) reﬂ:‘c't’g:"i'x Additional Already  Additional
budget spending Total reflected in job creation Total
2009 (201012 plan (2009)  (2010-12)
Total 43626 456,866 500,492 93,360 863,060 956,420
E.e"”a,','z'”g the “Four 4881 139895 144776 7,000 192,060 199,960
Ivers
Establishing a Green 18349 78187 96,536 25,042 113,025 138,067
Transportation Network
Green National Information 250 3467 3717 816 2304 3120
Essential  Infrastructure , , ) ,
projects )
©) Alternative Water 1845 7577 9422 3,063 13069 16,132
Resources (mid-size dams)
Sree” Cars and Clean 3209 17318 20527 1643 12705 14348
nergy
Expansion of Resource 506 8794 9,300 2377 13819 16,196
Recycling
Forest Biomass 3131 21043 24174 22,498 148,204 170,702

8Social Overhead Capitals (SOC) are capitals spesboial infrastructures such as roads,
rails, transportation, schools, libraries, pubkcks, etc.
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Financial spending

(100 million KWN) Jobs (person)

Project
’ Already - » 4 itional Already ~ Additional
reflected in . A -
budget spending Total reflected in job creation Total
(2009) (2010-12) plan (2009) (2010-12)

Total 43,626 456,866 500,492 93,360 863,060 956,420
Green Home and Green - 80500 80,500 - 133630 133630
Building
Eco river establishment 52 4,786 4,838 393 10,396 10,789
Disaster Hazard Area 5137 19901 25038 8,529 33,038 41,567
Maintenance Project
Clean Korea action plan 437 1,666 2,103 3,236 11,310 14,546
Greening waterfront 331 7669 8,000 827 19,073 19,900
regions
Transit Facilties 1,782 3396 5178 2,959 5630 8598
establishment
Bus Rapid Transit system 200 1,544 1,744 253 1,955 2,208
National Bike Trails i 4,980 4,980 i 8.268 8.268
Network
Bike Express Road (pilot i 3.000 3.000 i 4.980 4.980
programme) ’ ' ) )
Integrated Building Energy i 340 340 i 760 760
Management system

Linked Promoting electronic i 800 800 i 8.430 8.430

projects documents usage

(27) Computerization of road-
based underground 400 2,199 2,599 - 7,767 7,767
facilities
Expansion of International 199 1790 1989 171 1281 1452
Water Industry ’ ' ’ ’
Seawater Desalination 246 878 1,124 1,700 5700 7400
Technology development
Reuse of wastewater 403 3,364 3,767 431 5,570 6,001
Proprietary Technology of 414 152 1936 42 154 196
Green Car ’ '
Bio Ethanol Automobile
Diffusion i 30 &b i 60 el
Bio Ethanol (E5) i i
Diffusion(pilot) 22— STo N
Biomass conversion into 362 10858 11,220 2,853 21519 24372

energy
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Financial spending
(100 million KWN)

Jobs (person)

Project
) Already - » 4 itional Already ~ Additional
reflected in . A .
budget spending Total reflected in job creation Total
(2009) (2010-12) plan (2009) (2010-12)

Total 43,626 456,866 500,492 93,360 863,060 956,420
Biomass production base 546 2262 2,808 582 43432 4,924
building
Closed landl - 5300 5300 : 0230 9,230
redevelopment
Disaster prevention, 786 6541 7,327 8,430 44218 52,648
damaged forest restoration
Forest biomass utilization 65 816 881 420 2,710 3,130
Farming and fishing village 95 755 850 95 755 850
Theme park development
LED lighting replacement - 133% 13356 . 10030 10,030
in public facilities project
Building Green IT
technology test beds - 100 100 - 10,000 10,000
Development of Green - 160 160 - 1332 1332
home doctors
Greening the roof and the - 1,130 1,130 - 2,800 2,800
surface of buildings

o - 310 310 - 920 920
Building Eco-road
Converting small idle . 360 360 532 532

facilities into cultural
spaces

Source : Inter-ministerial Committee (2009).

A majority of the financial spending is concentthtin the civil engineering
and green construction public works and 97.6 pet ckthe total green jobs or the
934,000 jobs created through the Green New Deamasly manual workers for
temporary employment. Therefore, Korea requiregicoaus efforts in order to
transform short term employment of manual workets imore sustainable green
jobs.

Green technologies as future growth engines

Green technologies are believed to create moreaisable employment
opportunities for technical and professional woskeFhe development of green
technologies is expected to create 481,000 job20dy and 1.18 million jobs by
2020 (UNEP, 2009). Green technologies refer to dewiange of technologies
aimed at reducing energy use and minimizing comtants which are essential for
sustainable growth. By 2012, Korea's R&D investrmemt climate change
mitigation will have more than doubled from theremt level of KRW 700 billion
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in 2008. This will take place by investing about WR5 trillion over the next 5
years for Korea to become a global leader in gteelmnology. Green technologies
through convergence among IT (Information Technglo®T (BioTechnology)
and NT (NanoTechnology) will be fostered and exgart Korea's core
technologies have been selected based on thefrlidbhaice and focus” to secure
technologies best suited for its circumstancessé&lgreen IT and IT converged
technologies will create an additional 48,000 jobs.

The government’s strong interests and attentiagréen technologies reflects
the country’s belief that it is crucial to have adeed and original R&D capacity in
order to be globally competitive in the green globeonomy. The people who
develop and implement green technologies are aentsak component in the
advanced and original R&D capacity. The governnpauls a large amount of
investments in the education of university studeintduding graduate school
students, and they have been a primary target gobugkills development or
education policy under green growth initiatives.

Table 14. List of 27 core technologies in Korea green growth national plan

Sector 27 Core technologies

Climate change 1. Monitoring and modeling for climate change (4)
2. Climate change assessment and adaptation 4)
3. Silicon-based solar cells 1
4. Non-silicon based solar cells 4)
5. Bio-energy (4)
6. Light water reactor W)

Energy source technology
7. Next-generation fast reactor (3)
8. Nuclear fusion energy (3)
9. Hydrogen Energy R&D (3)
10. High-efficiency fuel cell (3)
11. Plant-growth-promoting technology (3)
12. Integrated Gasification Combined Cycle (3)
13. Green car (2)
14. Intelligent Infrastructure for transportation and logistics (4)

Efficiency improvement 15. Green city and Urban Renaissance (3)

technologies 16. Green building (3)
17. Green process technology (2)
18. High-efficiency light-emitting diodes/Green IT Q)
19. IT-combined Electric machines (3)
20. Secondary batteries (2)
21. COz capture, storage and processing (3)
22. Non-CO: processing (2)
23. Assessment of water quality and management (2)

End-of-pipe technology
24. Alternative water resources (2)
25. Waste recycling (2)
26. R&D in Monitoring and processing for hazardous substances (3)
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Sector

27 Core technologies

R&D in Virtual Reality 27. Virtual reality (2)

= ==

(1
(2
3
(4

Technologies for short-term intensive investment;
Technologies for mid-term intensive investment;
Technologies for long-term intensive investment; and
Technologies for long-term gradual investment.

Source : UNEP (2009).

2.3 The sKkills development strategy in response to greening
2.3.1 Green jobs skills development
Vocational education and training (VET)
In the past, VET was not focused on green jobs ameK. A total of the
11,991 unemployed received VET in the New GrowtlgiE@ Industries area in
2008, representing only 8 per cent (or 149,000)thef total unemployed who
received VET in 2008. Furthermore, there were dnbp9 VET recipients in green
industries and concentrated in specific sectordh sag renewable energy and
greening industry and space.
Table 15. VET for the unemployed in New Growth Engine Industries, 2008
(unit: person, per cent)
Advanced .
Total Green industries convergence ngh_ va!ue-add_ed
. : service industries
industries
Total 11,991 1,509 1,627 8,855
Polytechnics VET for the 590 (2.6) 180 295 115
unemployed (23,000) ' (0.8) (1.3) (0.5)
Prioritized Occupation VET 1166 (6.4) 539 520 107
for the unemployed (18,000) ’ ’ (3.0) (2.8) (0.6)
VET for the new and between 790 812 8,633
jobs unemployed (108,000) 10,235 (3.9) (0.7) (0.8) (8.0)

Source : Presidential Committee on Green Growth (2009b).

Currently, 796 university courses are identified e either directly or
indirectly related to green jobs, which annuallgguce 78,000 graduates; however,
this is a rough estimation. A more in depth exatmmainto the curricula in
universities is needed in order to gain a bettatemstanding of the skills and
competencies of graduates, and to determine to wk#nt their skills and
competencies are related to the green econong/eltitimated that there are 88,000
researchers in green technology fields in 5,89@itin®ns (69 public research
institutes, 512 large companies, and 5,309 SmdlM@dium Enterprises (SMES)).
Approximately 39.1 per cent of the green reseaschefd a doctoral degree and
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35.9 per cent hold a graduate degree. The govetnrmenounced that the
education programmes for green researchers (sele T#&) will contribute to
112,786 new green researchers by 2013. In pantjcdth 000 (36.4 per cent)
researchers will be in environment conservationrasdurce recycling and 28,165
(25.0 per cent) researchers will be in the renegvahkrgy field.

Table 16. Prospects of green researchers by various fields, 2009-13

2009 2010 2011 2012 2013 Total
Total 29,391 19,919 16,890 25,059 21,527 112,786
Renewable energy 6,971 5,129 4,517 6,091 5,457 28,165
High efficient energy 2,696 2,167 2,025 2,533 2,356 11,778
Greening industry and space 5,812 4,256 3,811 5,312 4,707 23,897
Environment conservation 11,380 7,021 5,653 9,295 7,660 41,009
and resource recycling
Pollution-free economic 2532 1,347 884 1828 1,347 7,037

activities

Source : Presidential Committee on Green Growth (2009b).

The National Qualification Testing Division in theluman Resources
Development (HRD) Services of Korea is conductiagearch to restructure the
National Qualification System to be more respondiwethe current greening
economy. New qualifications will be created andstmg qualifications will be
revised with regards to its scope and coverageaptao the necessary changes to
the green economy.

Table 17. Number of current national qualifications related to green economy, 2008

Number of Number of people
Area qualification ~ Representative qualification obtained qualifications
subjects (2008)

. Energy management engineer - industrial engineer,
2 fields,

Energy 6 subjects Nuclear power generation engineer - professional 469
engineer, etc

Energy efficiency, 6 field Gas engineer - professional engineer - master

Greening industry Qzlzubsjects craftsman, Railroad car industrial 62,073

Space engineer - engineer - professional engineer, etc

Environment Environment craftsman, Soil environment professional

conservation and 2 fields engineer, Natural environment management 4,609
20 subjects professional engineer, Waste disposal professional ’

resource recycling engineer, efc

Source : Presidential Committee on Green Growth (2009b).
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2.3.2 Trade unions and civil society organizations’ response

Historically, the environmental movement and labowvement in Korea
have shared the common interest in democracy aotkqbing capitalism. The
Korean Confederation of Trade Unions (KCTU) showsnaerns for the
government’s green initiatives (Kim et al., 200BCTU is concerned that GO
mitigation measures will cause a reorganizatiothefcurrent structure of Korean
industries and in turn, this will lead to a redantiof jobs in current sectors and
create new jobs in new sectors. However, thereoiclear and reliable data to
forecast these changes. Without concrete foregpslita, it is very difficult for
workers and trade unions to react and preparehi@rchange. The government
announced Korea’s CQOmitigation target by 2020, but did not proposecspe
targets by industry. Therefore, it is still diffitdo estimate the actual impact on
job changes in each industry. KCTU clustered thrmalustries into three groups
based on the number of employees and the amou@Dgfemission. The group
including ground transportation, steels, chemiozdsents, and petroleum process
is identified as the most vulnerable to job chanpesause the number of
employees is high and their @@mission is also high so these industries will be
impacted significantly by the government’s Q@itigation measures. According to
KCTU’s survey on its members’ perspectives on tbkitipal measures on climate
change, 85.3 per cent of the respondents agreédhiaclimate changes would
impact the current job status due to a changedrinidhustrial structure.

Nonetheless, KCTU is not able to provide any sjpesifategies or measures
to respond to the potential changes yet. It sedatstitade unions including KCTU
are just beginning to conduct research on the itnplagreen growth initiatives on
union members’ job security and changes and deveigtegies to prepare and
react to the government measures. However, tradensininvolvement and
interests in skills development and training ofaammembers are not visible at this
point. The main focus of trade unions in Korea basn the promotion of union
members’ rights and job security. Compared to mkoyopean countries, the
unions’ involvement in TVET (Technical and VocatidrEducation and Training)
of its members is very limited in Korea. Most ofuedtion and training
programmes provided by the unions are limited tesorelated to union members’
rights and the legal matters between employeraiaih members. Therefore, it is
not possible to find trade unions’ strategies aispectives on skills development
for greener economy. This implies that the govemmmore actively seeks
employees’ needs and voices in skills developmedt should have a system to
reflect employees’ demands.

Long before the recent government green initiafidSOs in environmental
protection were established and have done theiivitles for environment
protection in Korea. The Korea Federation for Eowinent Movement (KFEM),
the oldest and the largest NGO for environment mwré, was launched in 1984.
Now, the individual members of KFEM consist of ménan 70 thousand members.
During the last three decades, KFEM has engagelivarse activities to protect
the environment such as monitoring air pollutiond awater contamination,
preservation of ecology of wetlands, energy savirmyement, etc. In 2002, the
Korea Environmental Education Center (KEEC), affédid with KFEM, was
established. KEEC has set up their objective asitBnmental Education for All”,
while most of education has focused on the youthvirBnmental education in

°In the beginning, the name of the organization K@san Research Institute of Environmental
Problems.
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KEEC was aimed to mainly foster green competencengnthe youth, including
environmental awareness, positive attitude towattds environment, relative
knowledge and skills, etc. In addition, KEEC hasvted citizens with instructors
and teacher training related to environmental pt@ie such as eco-guide training
class, environmental instructor training class,-experience, etc. Three education
centers under KEEC have launched since 2004. Inobrike education centers,
Nami Eco-school has tried to provide integrative uadion including
environmental education, Lifestyles of Health angt8inability (LOHAS), and
green art, etc. In another education center, Dolirwclass supported jointly by
KEEC and Dobong regional district office, has pd®d short-term mid-term
environment education and eco-experience eductttioiizens in the district.

In addition to NGOs directly related to the envirmnt movement, many
civil organizations including consumer organizatiteachers’ association, and life
cooperatives lead campaigns to save energy andidcitizens about the climate
changes. In addition, more practical movements sisctbike commute,” “public
transportation commute,” “use reusable shoppindgkedias(eco-bags)” are being
implemented through partnerships between local rmrgdons and local
governments. However, civil society organization®dNGOs need to develop more
content knowledge and expertise on climate chandegeeen growth issues to lead
and educate citizens more systematically beyonimple campaign level and
should be able to play a more active role of maimitpof the government policies.

In Korea, the green economy initiatives are maiglgvernment-driven
measures. This has an advantage of centrally cwedi efforts and efficient
implementation over a short period of time. Ondlieer hand, this government-led
approach must include a means to incorporate diagsial dialogue. As discussed
before, NGOs have diverse experiences in enviroteh&sues and environmental
education, and the current green economy poli@e&ladraw practical implication
from the NGOs’ experiences. However, there is & l@ccommunication among
green initiatives led by the government and thgsBlGOs despite the fact that the
policies and activities of both sides must be neleted and somewhat overlapped.
The government must make an effort to cooperath WiGOs and utilize the
expertise and experience of NGOs, and NGOs musgbtparticipate actively in
recent green initiatives.

It takes time for employees and ordinary citizenanderstand the importance
of climate change, political measures to these gésnand potential impacts on
their lives including job changes. The governmdmyudd ensure that there are
places where employees and citizens can develogttar bunderstanding of the
green economy and prepare themselves.

2.3.3  Response to green economy by small and medium enterprises

The Korea Chamber of Commerce and Industry (KCE€IKorea's largest
private economic organization representing 120,008mbers in 71 regional
chambers. KCCI communicates with the Ministry of viEonment through
Enterprise Environment Policy Council and providgdanate change related
education with its members. In particular, at thaefprise Environment Policy
Council conferences in 2009, the Ministry and reprgatives of industries
discussed how the government's GHG mitigation tacgen be actualized at the
workplace level and to what extent businesses atel@ises can do to meet this
target. In addition, the importance of partnerdbgpween the government and the
industries to respond to the climate change washasiped at the Council. KCCI
conducted a survey with 508 members regarding ¢bent government climate
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change policy measures. The industries and secpreferred voluntary
participation in and implementation of mitigatioreasures and strategies rather
than the government directed measures. Of the nesmbs, 65.6 per cent preferred
the lowest GHG mitigation target (i.e. 21 per cesduction from BAU) (Cho and
Han, 2009). Because Korean industrial structureshaavy on manufacturing and
high CQ emission sectors including steels, chemicals, o#snehe industries
seemed to judge that it would be difficult to draicelly reduce the current GO
emission within a short period of time.

The Korea Federation of Small and Medium Businegkész) conducted
another survey with 2,000 small and medium sizesinasses regarding green
growth initiatives (Kbiz, 2009). In general, onérthof the respondents indicated
that the current government’s green growth polgyat directly useful for SMEs.
Out of 2,000 responding businesses, only 10.3 @efris either already working or
planning to work in green economy areas. In padaigc\BMES in advanced level of
technology sectors are tend to work more in gremmemy sectors. One of the
main reasons why SMEs are not advancing to greamoeay sectors was due to a
lack of original technology in the green sectors.Klorea, green industries are
considered advanced technology sectors and SMEsesedo think a new
advancement to green sectors require the develdpmhexdvanced technology so
that only large enterprises not SMEs have enoughanéial and technological
capacity to do so.

The Korea Institute for Industrial Economics andde (KIET) surveyed 300
SMEs in green sectors including manufacturing, isesy and construction (KIET,
2009). Of the respondents, 74.6 per cent rated ol green products very highly
due to a high level of their technology and skils the other hand, marketing was
the biggest obstacles they encountered to competde market. Only a few
respondents indicated a lack of talent as a batriegeneral, more than 40 per cent
of the respondents forecasted that green industilege the main industries that
will lead the economy. The SMEs in green sectoosveld that financial support is
most needed from the government (29.5 per centyvener, their demand for
education and training support was relatively ldvb (per cent).

Figure 8. Most needed areas of support from the government

Financial support

Technology development

Support for a market

Support for tax

Lessening regulations

Management & technology consulting
Providing information

Education & training

Enhancing regulations

Support for restructuring
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Source : KEIT (2009).
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Many SMEs did not have enough information abouhhbaternational and
national environmental regulations and were no¢ &bldevelop response strategies
to the government’s climate change measures (Samall Medium Businesses
Administration, 2009). The government needs to ijoi®vsupport strategies
specifically for SMEs to be better prepared.

3. Anticipation and provision of skills

3.1 Green structural changes and (re)training needs

In this chapter, we will describe (re)training ngedhich derive from:
(a) Major employment shifts within and across sescemd economic activities due
to climate change and demands for greening econamy;(b) Skills, trade and
occupations that become obsolete as a result ehgteuctural changes.

3.1.1 Green restructuring and its impact on the labour market

In the next five years, the growth rate of gredssj(6.0 per cent) is expected
to be much higher than the average growth ratdeftdtal jobs (1.3 per cent) in
Korea (Presidential Committee on Green Growth, BPOB particular, new jobs
will be created by renewable energy and environalemprovement programmes.
In 2006, a total number of employees in environmkeimdustries are 390,406, of
which 178,174 employees (45.6 per cent) are direethted to environment fields.
By 2012, about 8,000 social jobs in environment§evill be created (Kim, 2009),
and 35,000 jobs will be created in the field of dviand solar energy. While the
employment induction coefficient per billion KWN dfe environment industry is
10.3 and 18.8 in wind energy, the employment indactoefficient for solar
energy (102.0) and social jobs (119.0) is muchérghan other fields.

Solar energy has the potential to create a largenber of new jobs than
conventional industries, offering a solution to greblem of "jobless growth." By
2012, 100,000 new jobs in renewable energy, withttear 100,000 in energy
efficiency and 17,000 in waste-to-resources seatidfde created. The renewable
industry alone is expected to generate 950,000jabsvby 2030. By 2012, Korea
will seek to foster 400 green social corporationd generate new employment
opportunities in fields encompassing green andwabg energy sectors, recycling
industry, catering services based on green agui@llproduce and local ecological
environment.

The Ministry of Labour analyzed the current NatioBtandard of Industry
and National Standard of Occupation to identify egreindustries and green
occupations. From a total of 169 industries (3d)git47 industries and 53
occupations out of 139 total occupations (4 digir®) identified as being related to
the green economy. In addition, if those industimesrectly related to sectors are
included, than 73 industries and 114 occupationgddall into the green category.

From the above rough categorization, it is estichdt&t there are 320,000
green jobs and 1,070,000 green-related jobs in.2007
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Table 18. Green jobs and green-related jobs by sector, 2007

(unit: person, per cent)

Agriculture, fishing,

mining Manufacturing Services Total
Total jobs (OES‘07)* 1,913,515 4144775 17,691,353 23,749,643
Green jobs 10,578 114,157 161,647 286,382
per cent 0.55 2.75 1.09 1.21
Green-related jobs 23,948 519,338 523,074 1,066,360
per cent 1.25 12.53 2.96 4.49

* OES : Occupational Employment Statistics
Source: Inter-ministerial Committee. Unpublished report.

The following table shows the number of green jabd green-related jobs by
skill level, i.e. acquired education level. If waok at the green jobs, over 70 per
cent of the people have an advanced level of skiis the other hand, among
green-related jobs, there are 42 per cent withdalimilevel range of skills which is
similar to the 40.4 per cent of those with an adeahlevel of skills. This
difference should be considered when looking air thkills gaps and training
needs for green jobs versus green-related jobsctsgely.

Table 19. Green jobs and green-related jobs by educational level, 2007

(unit: person, per cent)

Basic Middle Advanced Total
Green jobs 45,882 35,569 204,931 286,382
per cent 16.0 12.4 71.6 100.0
Green-related jobs 187,069 448,300 430,991 1,066,360
per cent 17.5 42.0 40.4 100.0

Basic level : ISCED 3A, High school graduates, craftsmen

Middle level : ISCED 5B, 2 or 3 year college graduates, technicians, industrial engineers
Advanced level : ISCED 5A, 4 year university graduates, managers, researchers, engineers,
professional engineers

ISCED : International Standard Classification of Education

Source: Inter-ministerial Committee. Unpublished report.
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Table 20. Green jobs and green-related jobs by industry and educational level, 2007

Level of skills

Industry Basic Middle Advanced Total
Agriculture, fishing, 8187 1,270 1,122 10,578
mining

Green jobs
Manufacturing 17,587 16,628 79,943 114,157
Services 20,109 17,671 123,867 161,647
Total 45,882 35,369 204,931 286,382
Agriculture, fishing, 14,169 4,165 5613 23,948
mining

Green-related jobs Manufacturing 72,969 291,331 155,038 519,338
Services 99,931 152,804 270,339 523,074
Total 187,069 448,300 430,991 1,066,360

Basic level : ISCED 3A, High school graduates, craftsmen

Middle level : ISCED 5B, 2 or 3 year college graduates, technicians, industrial engineers
Advanced level : ISCED 5A, 4 year university graduates, managers, researchers, engineers,
professional engineers

ISCED : International Standard Classification of Education

Source: Inter-ministerial Committee. Unpublished report.

Green jobs demand and supply prospects

Green job prospects by 2013 are proposed baseleorategorization of the
green industry and green occupations. Since thiecésting method uses 2 digit
industry classification and 3 digit occupation slfisation, this is a rough
estimation. Nevertheless, the following prospeatsvide a broad view of the
increasing demand for green and green-related jobthe near future. The
forecasting equation uses:

1) the actual economic growth rate and numbenyfleyees for 2008,

2) the expected economic growth rate of -1.7 pet and decrease of employees
by 100,000 for 2009, and

3) the estimated economic growth rate of 4.0 pet tor 2010-2013.

Between 2009 and 2013, a number of green jobscwiitinually increase by
9.0 per cent (annual average increase rate, appatady 34,000 jobs) and in 2013
an estimated total of 480,000 green jobs. On therdtand, green-related jobs will
increase by 5.0 per cent, with an estimated tdtdl420,000 green-related jobs in
2013. While green jobs in manufacturing and sesvigdl increase by 4.5 per cent
and 12.1 per cent respectively, green jobs in aljuie, fishing and mining
industries will decrease by 3.4 per cent.
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Table 21. Green jobs prospects by industry

(unit: person, per cent)

2009-2013

Annual Annual
Increase/ average average

decrease increase/ increase
2007 2008 2009 2013

decrease rate
Agriculture fishing,
- 10,578 12,690 9,865 10,415 -2,275 -455 -3.4
mining
Green  Manufacturing 114,157 117,293 121,150 145,835 28,542 5,708 45
jobs
Services 169,756 183,965 206,961 325,840 141,875 28,375 121
Total 294,492 313,948 337,976 482,091 168,142 33,628 9.0
Agriculture, fishing,
- 23,948 26,434 24,580 26,216 =217 -43 -0.1
mining
Green- ,
related Manufacturing 519,338 537,774 536,781 606,737 68,963 13,793 2.5
Jobs Services 523,074 551,248 576,236 790,778 239,530 47,906 75
Total 1,066,360 1,115,456 1,137,597 1,423,732 308,276 61,655 5.0

Source : Inter-ministerial Committee. Unpublished report.

In terms of skill level, green jobs that requireddie skill level will increase
at the highest rate at 11.0 per cent, whereas goésrihat require a basic level will
increase by only 6.1 per cent. On the contraryemrelated jobs with middle skill
levels will increase at the lowest rate at 3.4 gant, and green-related jobs with
advanced skill levels will increase at the highragt at 6.5 per cent.
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Table 22. Green jobs prospects by skill level

(unit: person, per cent)

2009-2013

2007 2008 2009 2013 Annual  Annual
Increase/  average  average

decrease increase/ increase

decrease rate
Basic 53,992 56,265 57,570 75,662 19,398 3,880 6.1
Middle 35,569 38,037 43,242 64,037 26,000 5,200 11.0
Green jobs
Advanced 204,931 219,647 237,163 342,392 122,745 24,549 9.3
Total 294,492 313,948 337,976 482,091 168,142 33,628 9.0
Basic 187,069 194,131 199,597 251,205 57,074 11,415 53
Green- Middle 448,300 466,451 468,779 550,063 83,612 16,722 34
related Jobs Advanced 430991 454,874 469,221 622464 167,590 33,518 6.5
Total 1,066,360 1,115,456 1,137,597 1,423,732 308,276 61,655 5.0
Source : Inter-ministerial Committee. Unpublished report.
Further breakdown of prospects by industry and $kilel reveals that the
decrease of green jobs in agriculture, fishing amding is mainly due to a
decrease of jobs with basic skills. Therefore, atlon and training strategies for
agriculture, fishing and mining should particulaalgdress upgrading skill levels of
current employees in these sectors.
Table 23. Green jobs prospects by industry and skill level
(unit: person, per cent)
2009-13
Annual Annual
Increase/  average  average
decrease  increase/  increase
2007 2008 2009 2013 decrease rate
Agricuure, 10578 12690 9865 10415  -2.275 455 34
fishing, mining
Basic 8,187 10,325 7,257 7,564 -2,761 -552 -5.1
Middle 1,270 1,227 1,470 1,658 431 86 6.4
Green
jobs Advanced 1,122 1,138 1,137 1,193 55 1 0.9
Manufacturing 114,157 117,293 121,150 145,835 28,542 5,708 4.5
Basic 17,587 16,672 18,288 22,781 6,109 1,222 6.5
Middle 16,628 16,720 17,258 19,645 2,926 585 3.3
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2009-13

Annual Annual

Increase/ average average

2007 2003 2009 2013 decrease Lneccrreeaasseé increra::

Advanced 79943 83901 85604 103409 19,508 3,902 43

Services 169,756 183,965 206,961 325840 141,875 28,375 12.1

Basic ~ 28218 29267 32024 45317 16,050 3,210 9.1

Middle 17,671 20,090 24515 42733 22,644 4,529 16.3

Advanced 123,867 134608 150421 237,790 103,182 20,636 12.1

Total 204492 313948 337,976 482,091 168,142 33,628 9.0

Agriculture, 23948 26434 24580 26216 217 43 0.1
Fishing, Mining

Basic 14,169 16,586 13592 14,509 -2,077 -415 23

Middle 4165 4056 4613 5,017 960 192 44

Advanced 5613 5,791 6,375 6,691 899 180 3.0

Manufacturing 519,338 537,774 536,781 606,737 68,963 13,793 2.5

Green- Basic 72969 73926 75105 83526 9,600 1,920 25

Sﬂgfd Middle 291331 303623 298418 335633 32,010 6,402 20

Advanced 155038 160225 163,258 187,578 27,353 5,471 32

Services 523,074 551248 576236 790,778 239,530 47,906 75

Basic 99,931 103619 110,900 153,170 49,551 9,910 8.1

Middle 152,804 158772 165748 209,413 50,641 10,128 5.7

Advanced 270,339 288857 299588 428195 139,338 27,868 8.2

Total 1,066,360 1,115,456 1,137,597 1,423,732 308,276 61,655 5.0

Source : Inter-ministerial Committee. Unpublished report.
3.1.2 Identification of (re)training needs

In Korea, there has not been a comprehensive systétentify skills change
and training needs for all industrial fields. Irede the manpower demand and
supply forecasting at the national level has beewacted every two years through
the support of the Ministry of Labour and Ministoy Education. This national
manpower forecasting provides quantitative infoioratat the 2-digit of
occupation or industry classification level. Thesftast can provide information on
a projected number of new employees that will beded in a certain industrial
field based on the current number of employeehénfield, general and specific
changes in the field, and the number of recentfande graduates in the areas of
study relevant to the field. However, this natioma@npower forecasting focuses on
the projected number of jobs in a field and prositimited information about the
project level and/or type of skills and knowledge. this end, the Korea Research
Institute for Vocational Education and Training (KfET) has launched a project
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which will design and conduct a new national skélgvey. The results of this
national survey will be available by the end of @01

At the regional level, there has been a “Vocatidadlcation and Training
Needs Survey” since 2005. This survey consisthrekt parts:

1) Workplace manpower census and VET needs survey,
2) The unemployed VET needs survey, and
3) VET institutions’ VET programme survey.

With the funding from the Ministry of Labour, publresearch institutions
such as KRIVET or Korea Labour Research (KLR) catdioe surveys in the five
regional labour markets and produce aggregatedadl#he national level. Last year,
the “Workplace manpower census and VET needs sursaspled nationally
representative 7,000 workplaces and asked thent éheuype of VET provided
(e.g., on-site training, e-learning, financial sogpfor further education, training
abroad), the number of participants in each VETetye level of participating
employees (e.g., R&D professionals, technicianspuabworkers, etc.) in each
VET type, changes in the number of employees fer past two years, and
recruitment plan including recruit method, fieldjmmber, and experience level of
prospected employees. “The unemployed VET needgegumwas conducted on
approximately 7,000 unemployed participants whoiteds the five regional
Employment Support Centers or Job Centers. Suruegtopns included previous
employment experience and status, type of jobsttieyt were looking for, VET
experiences (area, type, duration, provider, angfileess), future VET needs
(area, type, and duration). “VET institutions’ VEf@rogramme survey” was
conducted with the all 633 VET institutions for theemployed that were funded
by the Vocational Competence Training Fund, a phtihe Employment Insurance
Fund (Ministry of Labour). This survey asked typentent field/area, duration,
cost, number of participants, number of graduatasiber of people who earned
qualification after the programme, number of peopl® are employed after the
programme of each VET programmes that a VET irtgtituprovided. In addition,
the VET institutions were asked to list VET progrmaes that they would like to
offer in following year using the Vocational Comgete Training Fund by the
Ministry of Labour. They had to provide specificfdrmation for those future
programmes including type, content area, duratost per person, and number of
trainees.

Through the above sets of surveys, the MinistriLadfour is able to monitor
general VET status and the needs from both em@oged the unemployed. The
survey results can guide the Ministry to make amcated decision on how to more
efficiently allocate the Vocational Competence itag) Fund across different VET
programmes. Nevertheless, the VET needs surveysbased on the broad
classification of VET as shown in Table 24. Thuee surveys can only provide
limited information regarding specific skills. Uhliast year, the VET classification
did not reflect recent changes in green skillsegii@bs and green industries. Based
on the recent report to the President by the Minist Labour regarding “strategies
to expand green jobs,” we expect that the nextdamVET needs surveys will
have new classifications including emerging greetustries.

As in Table 24, classification is not specific egbuo identify skills needs in

green jobs and green industries. In order to canducommon survey with the
same sets of questions for all industries, theesuitems tend to be general. Also
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detailed classifications can be a burden for redeots to answer. Thus, for the
convenience from the perspective of survey adnmatisn and analysis and to get
a higher response rate, the current level of dleabn is understandable.
However, to provide more helpful information to ipgl makers, VET providers,
employers and the unemployed, more detailed ancifigukclassification of skills
areas should be surveyed.

Table 24. Classification of VET (Ministry of Labour)

Agriculture, fishery, mining  Textile Chemical, ceramic Metals

Agriculture Fabric processing Chemical manufacturing Metal processing
Forestry Clothing Ceramics Others
Fishery Sewing Chemical machinery
Food, drink processing Shoemaking Hazardous materials and
Mining Design gas
Others Textile machinery Others
Others
Machinery, equipment Construction Electricity Electronics

Machine manufacturing and
assembly

Design and drawing
Equipment and maintenance

Civil engineering
Construction

Land development
Others

Machinery, equipment,
control

Assembly, manufacturing
Power production

Equipment, facilities,
control

Processing, assembly,
repair

Operation Electric work Others

Welding, sheet metals Others

Others

Information, Transportation Industry application Craft
communication

Communication equipment Automobiles Printing, publishing Jewelry, metal craft
operation Shipbuilding Design Furniture, wood craft,
Repair system Aviation Optics ceramic craft
Programming Others Embroidery
Database Seal

Information, communication Others

application

Others

Services Office management Finance, insurance Environment

Food services
Tourism and accommodations
Others

Financial management
Human Resources
Production
Management

Sales

Trading

Office clerks

Safety management
Others

Finance Environment management
Stock, insurance Others

Others

Medical VET by Trainees’ level

Medical treatment
Medical assistant
Others

Executive level
Manager level
Staff level

Source : Ra et al. (2006).
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At the national or regional level, it may not besgible to have a
comprehensive survey that asks specific VET needsall industries. Sector
Councils seem to be more appropriate for induspgcsic needs survey and
monitoring. Sector Councils Human Resource Developgm(SCHRD) was
established to identify and monitor the skills ojparand TVET needs in selected
industries. In 2003, with financial support fromrvtry of Education & HRD and
Ministry of Industry & Resources, three SCHRDs tet@drto work: machinery
SCHRD, electronics SCHRD, and e-Biz SCHRD. In 208%/en more SCHRDs
were organized: steels/heavy metals SCHRD, shigingil SCHRD, automobile
SCHRD, textile SCHRD, petrochemical SCHRD, semietamtor SCHRD, and
display SCHRD. In 2009, new SCHRDs were establisheiddustries including
green finance, new renewable energy, global heakhwbiquitous sensors, which
reflect the current national policy priority forelyreen economy.

Most SHRDs have been run by the business assatiafi®ach industry.
SCHRDs are expected to analyze the current situatidHR supply and demand
and to figure out skills needs for each industry. &alyzing the information
collected through SCHRD, SCHRD industries can dgv®ET programmes that
are in need by the industry and strengthen theatjekbetween education and
industry. For example, in 2008, the SCHRD of autbiles administered the
training needs survey and conducted a job anatgtased to the frontline workers
of intelligent eco-friendly automobile productiorlowever, the survey did not
asked about skills needs or skills change direotlyy asked workers shortage or
surplus at 2 or 3 digit occupation codes. From kimsl of survey, it is not easy to
directly utilize the results for VET programme diyament. Green job related
SCHRDs are planning for the skills needs survey\dad needs survey. However,
it is too early to find results for those survefgnetheless, it is promising that
those green sector SCHRDs will be able to provideentdetailed information on
skills and training needs in emerging green indestrin addition, the older
SCHRDs in traditional sectors such as shipbuilding heavy metals also should
pay more attention to the skills change due to green economy and
environmental challenges. The traditional SCHRDsukh play a more active role
in identifying skills changes and helping their déoyees to prepare for these
changes.

Since there has not been a strong culture of thagyahip between industries
for VET and due to a short history of business @ations, most Sector Councils
have a long way to go to provide the comprehenang: concrete information on
skills needs and man power demand and supply sy$terthermore, they have a
challenge to develop effective VET programmes basedhe information they
collect.

3.1.3  Skills response

VET centers and institutions still provide traditad training courses. It is
challenging to locate VET centers to retrain thesgkers affected by the green
growth industry. There are many programmes namedngin its course title, but
the contents do not necessarily reflect greensskilVhile the diverse policy
measures and strategies have been issued at tbeahdével, it will take a long
time to implement the policy at the local trainitgnters and institutions.

In 2009, Ministry of Labour has initiated a new gramme called Vocational
Education and Training Reform Center (VETRC). Tke&/programme is trying to
provide the VET for identified skills by SCHRD. Wisupport from the VETRC
programme, Automobile SCHRD started to develop pmadide the skills training
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in response to green automobiles and eco-frienatiynaobiles. In partnership with
two extinguished engineering colleges in Korea,ofutbile SCHRD created a
plan to develop the future generation automobithrecians training programmes,
certification of skills of future generation autobile skills. However, the output or
outcome of these new programmes is too early tidneissed.

3.1.4 Case studies

Agriculture, fishing, forestry: Redefining and expanding the traditional
boundary of the industry and retraining needs

Climate change and global warming have impactedt@algural practices in
Korea. For example, the best regions for apple avdsh have moved north; the
quality of the best selling apples (e.g., Fuji a&splhas been degrading due to the
increasing temperature; and the cultivation boundar barley has been shifting
farther to the north over the past 40 years. Sieimges force farmers to change
their main crops in order to adapt to the climatange. The change from the
temperate climate to a warm and subtropical clinadfiect the crops in the region
as the crops become more susceptible to diseaseblight or harmful insects and
to the damages from floods and storms, each dewydlde quality of traditionally
grown crops.

The fishing industry faces similar challenges. Th&l water species such as
the codfish and the Alaska Pollack are replacethbywarm water species such as
squids and mackerels. Because those warm wateesgge less expensive in the
market than the cold species, the income of theefiss decreases. In addition,
reports have revealed increasing damages by owengooean microorganisms and
parasites, and the destruction of sea weeds aaé dige to sea desertification. In
an attempt to adapt to the changing environmeatptiean ecosystem is changing,
which in turn causes changes in the fishing ingustr

This change to a warmer climate zone produces tpmtes to create and
implement innovative changes. Due to a change @ diimate zone, double
cropping may be possible. High value subtropicapsrcan bring greater income to
the farmers. Also, farmers can increase saving®tycing the heating cost with a
green house during the colder seasons. New highevigh or shellfish farming
can be an additional income source for the fishindustry. Nevertheless,
adaptation efforts to change require appropriaéissknd knowledge to best
respond to such new changes.

In addition to the climate change, the populatibrstocks in the agriculture
and fishing industry has been decreasing, whicha isignificant obstacle to
overcome when aiming to revive the agriculture fistuing industries.

Due to the increasing aging population of farminguseholds and the
accelerated migration trends from rural to urbagasy the number of farming
households is continually decreasing. In particutee number of full-time farmers
is decreasing at an increasing rate. Female faro@rsumber male farmers; the
number of male farmers is decreasing at a greateitihan that of female farmers.
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Table 25. Number of farm households and farmers, 2006-08

(unit: 1,000 households, 1,000 people, per cent)

Change from the previous year

2006 2007 2008
Change
Increase/decrease

rate

Number of farm 1,245 1.231 1212 19 15
households

Full-time famers 785 (63.0) 755 (61.4) 707 (58.3) -48 -6.4

Part-time farmers 460 (37.0) 476 (38.6) 505 (41.7) 29 6.2

Number of farmers 3,304 3274 3,187 87 27

Male 1,607 (48.6) 1,590 (48.6) 1,542 (48.4) -48 -3.0

Female 1,697 (51.4) 1,684 (51.4) 1,644 (51.6) -40 2.4

Source : Rural Development Administration (2008).

The population structure poses a further problen2008, the number of farm
households with their manager's age over 70 rea@#l000. This number
reflects a 7.1 per cent increase from the year 20017the other hand, the number
of farm households whereby the manager’s age vgasian 40 dropped to 24,000,
a decrease of 20.1 per cent from the previous yeaddition, the change of life
style of consumers presents another challengeeaaghicultural industry. With
people’s increasing interest in Lifestyle of Hea#thd Sustainability (LOHAS),
consumers’ demands for better-quality, foods faer ithprovement of consumers’
well-being have expanded at a fast rate. A growinmber of consumers prefer
eco-friendly organic crops and foods, and expeateinformation be accessible
by the public in particular that relating to theltimation, manufacturing and
distributing processes as well as the safety and@mmental sustainability of the
products.

Table 26. Number of farm households by age of the farm manager

(unit: 1,000 people, per cent)

Total "5 40~49  50-50  60~69 Over70  Over65
than 40
2007 1,231 30 156 291 408 345 572
(100.0) (2.5) (12.6) (23.7) (33.2) (28.0) (46.5)
2008 1,212 24 138 283 397 370 583
(100.0) 20)  (114)  (233) (328 (305  (48.1)
Change Increase/
fromthe  decrease 19 6 1 8 12 25 L
previous
year Change rate -1.5 -20.1 -11.2 -2.9 -2.8 71 1.9

Source : Rural Development Administration (2008).

Farmers need to be prepared to respond to clinfeiege and consumers’
demands. For example, agricultural practices areorhgng more systematic
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incorporating advanced information and engineetieghnologies. The Global

Positioning System (GPS) and the Global Informat8ystem (GIS) have been
introduced to manage precise farming such as logdiarmful insects, estimating
crop yields, and managing appropriate water suppR&ant factories are now being
built to provide the most appropriate artificiabging environment and automate
the whole production process using LED, an enviremntontrol system, as well
as a robot controlled system. Such changes regeineskills and knowledge on
engineering and technologies which traditional farsnare not equipped with. In
turn, this raises the possibility that well edudape=ople in farming areas who
previously migrated to cities for better jobs, nsagy in the farming areas applying
their knowledge to newly advanced agricultural fcags. This implies that

curricula for agricultural high schools and collegsould reflect this demand for
advanced technology uses in agriculture.

Organic farming receives greater attention as temraltive farming method to
conventional farming. Organic farming leads to thheation of new jobs such as
those involving organic farming consultation, ongarproduct certification,
environment impact evaluation, and laboratory asesyof soil, water, atmosphere
and alternative products for fertilizers and pédés.

The agricultural industry is now expanding to irdubroader work profiles.
The creation of new jobs in rural areas is eviddmbugh social enterprise
programmes in agricultural areas. This can crealte for part-time farmers and
families of farmers providing an additional incoseurce while at the same time
providing public and social services to the ruegjions. There was a total number
of 251 social enterprises (SE) certified by the istiy of Labour (July, 2009). Of
these, 44 SEs are making and selling lunch boxdssate dishes using organic
products and four SEs are working to promote oé#ariming. Other SEs in the
agricultural regions are involved in the developtr@friand and reservoirs for eco-
tourism, fostering organic farming and restorat@nnative crops, school lunch
catering projects using organic products, instaitl soperating facilities that
produce energy from livestock excretions, etc.

[Case 1] Heuksalim: Expanded opportunities for farmers - Agricultural social
enterprises and organic farming

Heuksalim'®, a non-profit organization, is running an exemplaocial
enterprise that is closely linked to organic fariince its establishment in the
early 1990s, Heuksalim, which mearevive the earth or sqilpromotes organic
farming through research and development, produatfaorganic fertilizers, usage
of eco-friendly pesticide organisms, consultatioizss organic farming, and
education and training programmes on organic fagmin addition, Heuksalim
certifies organic products through laboratory asedy and field monitoring
processes. More recently, Heuksalim has launclestial enterprise and obtained
financial support from the government. Heuksalistgial enterprise employed 60
people in three regions: Goisan, Cheongju, and g&heon. The employees work
in four areas:

(a) Some works for the organic farm that Hueksai®E runs. Low income
farmers are working in this farm to learn aboutamig farming skills and eco-
friendly native crops, and produce organic prodacid organic seedlings that
can be grown in urban farms;

Yhttp://www.heuk.or.kr/
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(b) Heuksalim’s SE also networks with local schdolsupply organic products
and foods for school lunch, which can be a vergdyéusiness for a long run.
In addition, Heuksalim’s SE also involves sortimglgpackaging organic
products, which can add more value to raw products;

(c) Heuksalim’s SE organizes farmers’ market whecal farmers can directly sell
their products to final consumers without additicshatribution processes.
Farmers’ markets open in different locations ingtgdeven large companies,
governments, or other organizations. At the farhmaesket, they provide a
short education and training session for non fasméro would like to have a
small organic field or garden next to their houseriban areas;

(d) To expand their organic lunch catering busiriesaore organizations such as
Day-care centres, kindergarten, universities, Halikss SE partners with
related institutes and organizations.

The case of Heuksalim’'s SE shows that SEs canmigtaveate jobs for low
income farmers to have additional income but alsovides educational
opportunities whereby employees can develop newisslkind knowledge.
Employees will be able to build competencies thhoweglucational initiatives
including on-the-job training on advanced farmingdaauxiliary high-value
business such as sorting, packaging, and diretiibdisng. Heuksalim also runs
various education programmes on organic farminomfbasic introductory level to
advanced seminars. There are many other educatimgrgmmes provided by
governments or universities, but those programmitenodo not recognize
discrepancies between theories and practices. ©ndhtrary, because Heuksalim
originates from practice, its education programnags reported to be more
practical and applicable.

[Case 2] Forest tending projects: Green New Deal Projects

The Korea Forest Service announced that 66,487jolesvin the five areas
will be created in 2009. The forest tending programwas launched in 2005 and is
continuously increasing its budget and jobs. Sinttee Green Growth
announcement, the budget for the 2009 Forest Tgrnidingramme has doubled
from the previous year. The Forest Tending Progranumeates jobs for low-
income and unemployed youth. If there are manyiegoptis for those jobs, priority
will go to people with relevant qualifications oovk experience. Otherwise, prior
credentials are not required for those jobs cresétedhe public forest tending
programmes. All of the workers in this programme aequired to attend an
introductory education and training course befaagigpating in the programme
and additional training sessions throughout theartipipation. Introductory
education and training courses cover theories aactipes about the purpose and
objectives of forest tending, forest tending teghes, machinery operation
techniques, safety management, etc. The courseplase over a two-week period
and the course fees are subsidized by the govetnirenle 27 illustrates emerging
green jobs programmes related to forestry and tlagommoutcomes of each
programme.
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Table 27. 2009 Green jobs related to forestry

Area Sub programmes Major outcomes Created jobs
(person)
Forest tending 136,000 ha 31,825

i ivati 19,000 ha Afforestation

Cultivating Forest ,:éfgéﬁﬁtastlon, cultivating the . ) 1,030

Resources 9 Produce 36 million seedlings
Forest restoration Beakdog mountain range 11ha 95

restoration
Maintenance of hiking paths Maintained 350km hiking paths 319
Mountam.eco-wllage 99 Villages under construction 402
construction

Maintenance of Arboretum, museum 23 Arboretums and 7 museums are

green space and development either open or under construction 130

forest services P P
Urban forest, eco-forest 270 Urban forest (26km) 730
development
Forest service helper Provided green services 8,502

Expansion of Forest Biomass collectors Collected 300,000 ton 4,246

Biomass collection Biomass utilization Produced wood pallets 1,869 ton 300
Fire prevention and control Spatial di§ tance(234 locations) 46

construction

National Disaster Forest disease and insect .

Prevention extermination 60,000ha Implementation 12,290
Debris barrier foundation 473 debris barrier 6,064
construction Forest road 123km '
Forel|gn resource development Foreign afforestation 6,400km 130
and internship

R&D support
R8&D Advanced human resources 378

development

Source: Korea Forest Service (2009).
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Table 28. Budgets and number of social jobs in forestry

(unit: million KWN, person)

2005 2006 2007 2008 2009

Budget Jobs Budget Jobs Budget Jobs Budget Jobs Budget Jobs

Total 22,412 2,096 37,152 3,595 198,472 14,759 279,253 20,923 506,791 38,266

Forest tending 22,412 2,096 33,454 3,028 155,000 10,069 221,095 14,608 421,237 30,224

- Expert forest tending

programme - - - - 114,799 6,588 167,061 8,958 226,751 12,545

- Public forest tending
programme (social jobs)

22412 2,096 33,454 3,028 40,201 3,481 54,044 5,650 194,486 17,679
Promoting forest services - - 3,698 567 43,472 4,690 58,158 6,315 85,554 8,042
Forest service helpers - - 2,358 437 11,028 895 14,977 1,597 19,198 1,556

- Mountainous district

e . - - - - - - 1,284 107 1,241 113
specialized monitoring

- Mountain eco-village operation i i i i i 531 58 905 90

managers
- Forest commentators - - 327 113 2,29 167 4,195 319 4,888 341
- Forest ecosystem managers - - 507 156 2,110 153 2,684 557 3,154 240

- Forest path examine i . B4 41 4837 399 4065 357 4615 377

managers

- Mountain climbing guide - - - - 269 18 - - 1125 88
- Arboretum coordinator - - 392 32 508 47 631 60 797 72
- Urban green zone managers - - 488 95 1,010 111 1,587 139 2473 235

Forest protection and

. - - 1,340 130 32,444 3,795 43,181 4,718 66,356 6,486
reinforcement

- Forest protection watchman - - 1,340 130 32,444 3,795 43,181 4,718 66,356 6,486

Source: Korea Forest Service (2009).

Compared to the forest tending programme, a mgjofithe education and
training programmes for forest services are shod targeted for people with
related experiences or prior knowledge in the field
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Table 29. Education and training for forest services

Programmes Level Institution Edqcatlon Subjects Nun?b_e rof
periods participants
- Forest ecosystem commentary, forest and human
- Emergency treatment, customer service
Intro 3 days - Climate change and its impact on forest
Institute for - Forest commentating techniques, tree identification
Forest Forest Human and classification 372in 2008;
commentators Resources 183in 2009
Development - Understanding and commentary of forest ecosystem
Advance 3 days - Cc?mmentary and int(?rp'retation of a topic programme
- Climate change and its impact on forest
- Forest commentating techniques
- Mountain climb introduction, accident prevention
- Policy related to mountain climb
Intro , 3 days o . ,
Institute for - GPS utilizing techniques and forest path 328 in 2008
Forest path o .
\ Forest Human examination methods (216 intro;
examine
manaaer Resources 112
gers Development - Mountain climb introduction, accident prevention  advanced)
Advance 3 days - Policy related to mountain climb
- Monitoring methods
. - Mountain climb theories and practices, accident
|nStItUte for prevention
M.ounltam . Intro Forest Human 3 days - Policy related to mountain climb 78in 2009
climbing guide Resources o i i
Development - GPS utilizing techniques and map reading
techniques
- Design and construction of arboretum
- Plant management techniques, plant identification
Institute for and classificgtion ‘
Arboretum Forest Human - Plant collecting theory and practice 57 in 2008,
) Intro 3 days . :
coordinator Resources - Greenhouse p|at|ng management 64 in 2009
Development - Botanical specimen making
- Understanding trees in warm temperate climate
zones
- Policy on urban forest and foreign cases
Urban green Insfitute for - Related laws and green zone management ,
Forest Human lanni 130 in 2008,
Zone Iniro Resources 3 days panning 36 in 2009
managers Development - Understanding and identification of trees and plants
- Urban forest management
- Understanding of mountain eco-village construction
Mountain eco- Institute for programme
village Intro Forest Human , days - Mountain eco-village operation and management 571in 2008,
operation Resources o 75in 2009
managers Development - Role of managers, communication
- Public relations activities, marketing strategies
Mountainous
district Practicum - Field practicum for programme managers
specialized - Safety and customer relations
monitoring
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Education Number of

Programmes Level Institution periods Subjects participants
Forest ) - Field practicum for programme managers
ecosystem - Practicum - ,
managers - Safety and customer relations
Forestry
Forest association - General forest protection issues 1,9101n
protection Intro main office 1 week , , , 2008, 1,579
watchman education - Forest machinery, accident prevention in 2009
departments

Source: Korea Forest Service (2009).
[Case 3] Jobs in environmental industries

Compared to other industries such as IT or autolesbiKorea's
environmental industry is lagging behind compamather developed countries.
Additionally, a majority of Korean businesses ire thnvironmental industry are
small in size with low levels of expertise. Nevetdss, the environmental industry
market on a national level has grown rapidly and expected to reach more than
31 trillion KWN by 2010 as projected in 2004(KIE20Q04). Since 1995, the
environmental industry has increased by 11.3 pett emnually. In 2005, the
environmental industry contributed to 2.95 per aafinthe GDP. There are 25,018
businesses in this industry with a total of appmately 184,333 employees.

While the developed countries are entering the dthigeneration of
environmental technology such as environment rastor technology, Korea is
still in the stage of the first generation (postqessing) and the second generation
(pollution prevention) of environmental technolog§orea’s level of related skills
is relatively low standing at 40-70 per cent of teveloped countries’ skill level
(Hwang et al., 2007).

Table 30. Category of jobs in environmental industries

Job category Job profile

R&D researchers Research and develop technologies at universities or research institutes
Environment managers Qualified engineers and technicians in environment fields

Environment business managers Consulting, environment auditing, environment certifying, and LCA analysis
Other graduates from environment People who took environment related course at 2 year college or universities

related majors

Source: Hwang et al. (2007)

Until recently, the overall supply of manpower e tenvironmental industry
had exceeded the demands. In particular, the gquelssof people with advanced
degrees was serious problem, because many of thmement-related jobs were
low-skilled jobs with poor working environmentsnge the total market size of the
environmental industry was small and environmeataisciousness of employers
had been low, employment opportunities for gradsatas limited.

Table 31 shows supply and demand prospects of gegsoin environment

industry by educational level. This was forecaste?007 before the Green growth
plan was announced. Thus, we can expect some chantigs prospect.
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Table 31. Supply and demand prospects of employees in environment industry by educational

level
(unit: person)
2008 2009 2010 2011 2012
Supply(A) 4,919 4,926 4,907 4,890 4,872
Total Demand (B) 3,278 3,406 3,481 3,375 3,589
A-B 1,641 1,520 1,426 1,515 1,283
Supply 856 811 766 721 676
2-year college
Demand 569 565 548 490 507
Undergraduate level (4-year Supply 2,593 2,628 2,639 2,650 2,660
university) Demand 2,143 2,241 2,308 2,262 2,413
Supply 1,470 1,487 1,503 1,519 1,536
Graduate schools
Demand 566 599 625 623 669

Note: environment, biology and resources related majors were included

Source: Ministry of Environment (2008b).

The number of graduates from environment-relatgghdements was expected
to decrease continually (a decrease of approximdtg€lO0 graduates annually).
This seemed to be due to a low-income and hardimgdondition as well as low
level of the market demands. Approximately 54 mart©f environment specialists
worked in small and medium size companies (10-48l employees). There was a
lack of participation and interest in the enviromtnieom the large companies.

The green growth initiatives called for close diitam to environmental
industries. Demands for new jobs and occupatioaeased and new training and
retraining programmes were initiated. With the sapgrom the Ministry of
Environment, several education programmes for enwiental specialists were
launched. There are two examples of education pmgres for the employed
college graduates of environmental studies. We niigeed students who
participated in the programme and a teacher whamzgd the programme. First,
the “waste-to-energy facility design and operatieducation programme” for
unemployed college graduates, is a special progeatiat launched to provide
opportunities for the unemployed college gradusteirther their education in a
specific area and improve their chances to findba The programme is organized
by a six-week classroom study followed by a onelweecticum with related
companies. For this session of the programme, there 25 students enrolled.
Fifteen students were environmental majors andather students majored in
chemical engineering, civil engineering, etc. OURH students, nine students had
previous working experience and enrolled this progne to find a better job.
Others had no working experience. Students perdeiliat the curriculum this
programme offered was able to provide competitimeviledge and experience.
Moreover the current global and national interesemvironment was one of the
main reasons why the students chose this programhe students expected the
environmental field would have a promising futufdey were interested in this
new field of study, which they were not exposeddhool. However, the students
all agreed that a six-week curriculum was too stmrtover the whole area. They
felt they only scratched the surface of the arehraged further training in the field.
Because this was the first cycle of the prograntime curriculum and a linkage to
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a concrete job opportunity was not clear to thelestts. The programme has room
for further improvement including support for stateto find a job in related fields.

Another example is the “GHG management specialistation programme.”
This is a government funded education programmaete@lop specialists in GHG
management and consulting. The programme condist8® hours (6 hours/day
for 6 weeks) and 30 to 35 students per sessiom @vtbtal of six sessions offered
in 2009). Tuition is free of charge to studentse Tarriculum covers an overview
of climate change, global trends, emission trad®igan Development Mechanism
(CDM), CO, emission analysis, and so on. Classroom lecturdspeacticum are
combined. The instructors for this programme inelydofessors, researchers and
practitioners in the field. Students were partidylaatisfied with the fact that the
curriculum includes not only basic theories buibatgpportunities for hands-on
exercises where students are able to work witlaledaaset. Students also work as
a team to solve authentic problems in the classrdtondents were from various
academic backgrounds and had a chance to learnefachother, because the topic
and contents of the programme were interdiscipfin@mce environmental study is
a very broad area, the graduates of the envirorahstutdy told us they covered so
many topics in a narrow depth. Thus, they felt BlHG management specialists
education programme offered an opportunity for therfocus on one area of the
environmental studies. The students interviewedcatdd that the recent green
growth initiatives increased their awareness altbist topic and they felt there
would be more jobs created in this area.

This programme was intended for unemployed collgrgeluates to be better
prepared for prospective jobs. However, currentleysgal workers were also able
to enroll in the programme. Most of them were iargfe of GHG management or
CDM-related tasks in their workplace and neededhaee more knowledge and
understanding of the field. Those currently emptbyeld us that what they had
learned in school was not specific enough for therapply it in practice. Thus,
they felt they need for further training or retiag in this emerging area, but the
opportunities for further study is limited. Thu$iey were satisfied with this
programme. These two specialist education progranfoe specific areas are
examples that identify areas where people can traimed or further trained in
addition to their conventional study in schoolsthwivhich the students’ job
competitiveness may be limited.

Along with the GHG management specialist educgtimgramme, the Centre
for Employment Consultation is established to pievcustomized employment
advice for students who participated in this edocaprogramme. Although job
openings for graduates of the GHG programme arielinthe students remain
optimistic about the prospects in obtaining GHG agement specialist
occupations. A stronger linkage between the edutaprogrammes and job
opportunity should be enhanced and partnership wéthted businesses with
TVET programmes needs to be expanded.

For the development of the advanced level workforteenvironmental
studies, the government launched five specializediuate schools in the area of
climate change. Each specialized graduate schoelved 150 million KWN per
year for ten consecutive years in the followingfareas.
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Table 32. Education and research contents of specialized graduate schools for climate change

Specialized areas Education and research contents

National GHG emission statistics National GHG emission index development

National GHG inventory development
GHG statistics and database development by industries

GHG mitigation strategies Kyoto mechanism research

GHG emission reduction strategy development
Reduction strategy cost/benefit analysis

Climate industry management strategies Development and evaluation of Enterprise’s competitive climate adaptation

strategies
Climate change impact evaluation and Climate change monitoring and weakness evaluation
response measures Research on characteristics of future climate threats

Climate change response strategy development

Carbon market and global agreement Emission trading, CDM, JI

C02 funds, Climate finance
Global agreements and responses

3.2

Source: Environmental Management Corporation (2009), http://www.emc.or.kr/

The objectives of these specialized graduate sstavelto educate students in
advanced levels who are equipped with knowledgeskills that are required to
better respond to the recent climate change. Adisaissed earlier, the supply of
graduate level students in environmental studieeeds the current and future
demands. Thus, these specialized graduate schamlprovide a new opportunity
for students who studied conventional environmemstaidies to expand their
knowledge and skills to a new area. The crucialés® consider is, however, to
what extent the job market for these graduateseaitiand in the near future. The
recent green economy and response measures ttintaecchanges create more
jobs in such as GHG management, carbon tradingeaacconsulting areas. The
specialized graduate schools and specialist educgtiogrammes will produce
people with relevant knowledge and skills for thewnjobs. However, it is
unknown the estimated size of a prospective mddkghese specialists.

New and changing sKills needs

3.2.1 New green collar occupations

Korea Employment Information Service (KEIS) pubdégha list of 55 new
generation occupations in Korea. These new geparaticcupations, which
correspond to the Future Growth Engine projects,aaganized by the following
three areas: green technology industry, advancadecgence industry, and high
value service industry. The green technology imyusategory is most relevant to
green growth. These new occupations are expectegitoin popularity in the
future. This list of new occupations is not incldden the current National
Standards of Occupations as the statistical datdhese new occupations and
related jobs are not yet available.
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Table 33. Green technology industry

Category Prospective occupations Main job description
Solar photovoltaic researcher & Thin film solar cell material design and development; Solar cell
P module research; Solar cell related production equipment and
developer facility research and development
Improvement of ocean species(such as seaweeds) for mass
New and Marine bio-energy researcher production; Enzyme technology appropriate for seaweeds and

renewable energy

Geothermal system development
Engineer

Wind Power researcher and
developer

refining seaweeds to energy technology research

Design and development of geothermal core technology such as
heat exchanger & heat pump

Research and development of machinery, electricity and control
device for wind power

Carbon Capture and Storage
researcher

In order to mitigate environmental impact, capture and store CO2
gases which are released from fossil fuel combustion using wet
Flue Gas Desulfurization (FGD) process, flue gas plasma
discharge technology, CO- separation technology and developing

Low-carbon
energies related products
Register and manage CDM (Clean Development Mechanism)
Greenhouse Gas Auditor programmes in workplaces; conduct inspection and audit process
to prepare the Kyoto Protocol
Seawater Desalination researcher Design and building plants that desalinize seawater
Water
management

Advanced water treatment
researcher

Treat and clean water with small energy; sustainable water supply
despite climate change

LED applications

LED device engineer

LED lighting system engineer

LED Thermal Protection system
engineer

Research and develop LED elements that emit new wave length
lights by using the characteristic of LED which emits different wave
length lights based on the type and composition of materials(semi
conductor)

When replace existing lights with LED lights, evaluate light
characteristics, replacement appropriateness, effectiveness,
usefulness

Research and develop system that protects the damage of heat
sensitive semiconductor by eliminate heat from the LED’s electricity
to light process

Green
transportation
system

Hybrid Fuel Cell researcher and
developer

Hybrid Power System developer

Maritime environmental regulation
specialist

Developer of Alternative fuels for
ships

Eco-friendly Ship designer

Develop Fuel Cell for hybrid automobiles; research and develop
batteries that store electric energy from Fuel cell.

Develop the power system for hybrid automobiles when operating
by electricity

Monitoring international maritime environmental regulation
standards; consult ship design and ship building engineers about
international maritime environmental regulations

Develop alternative fuel (such as alcohol, Dimethyl ether (DME)
that can be used for ships without air pollution

Design eco-friendly ships by analyzing international maritime
environmental regulation and potential air pollution generated by
ships
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Category Prospective occupations

Main job description

U-city (Ubiquitous City) planner

State-of-the-art
green city

U-city Infrastructure Operator

Building energy consultant

Planning convergence between IT techniques and city functionality
of U-City

Manage U-city infrastructure for stable and continuous U-city
functionality with proper IT infrastructure (communication network,
IT equipment and facilities) operation

Consult construction techniques, building materials, equipment that
enhance energy efficiency

Source : Korean Network for Occupations and Workers (2009), KEIS. http://know.work.go.kr

Table 34. Advanced convergence industry

Category

Prospective occupation

Main job description

Broadcasting and
telecommunication
converging technology
industry

Telecommunications
Engineer

Ul (User Interface)
researcher

HCI (Human Computer
Interaction) consultant

Internet Protocol Television
(IPTV) image processing
specialist

Wired and wireless communication network design, construct, and
manage; Research and operate voice, data and broadcasting related
communication techniques, protocol and equipment

Develop Ul (User Interface) that uses can easily interact with
computer and other devices

Research and develop technologies that create human-centered
environment by designing computers, mobile phones, and digital
TVs

Converting the existing contents of TV and VOD to fit to the IPTV
terminals

IT converging
technology system

System Semiconductor
researcher and developer

RFID systems engineer

RFID Equipment Technician

Embedded technology
engineer

In order to produce system semiconductor (System on Chip, SoC),
construct semiconductor production facilities, analyze defect cause
and treatment, and testing pilot products by applying knowledge of
electron theory and principles of equipment operation

Design and develop a series of the system including tag, reader,
middleware that consist of RFID

Design and develop equipment including tag, reader, middleware
that consist of RFID

Design and develop hardware and embedded systems for home
appliances, automobiles, mobile phones, and wireless network;
programming operating system and command system

Robot applications

Intelligent Robot researcher
and developer

Emotional robot specialist

Robot perception
technology researcher

Research and develop intelligent robots which recognize external
environment by itself and operate autonomously by judging the
situation

Develop robots that operate most effectively and efficiently
according to human intention by researching Human-Robot
Interfacing

Enabling robots to recognize objects or locations that the robots
need to respond to by providing the robots with information on
external environment

New materials & Nano
fusion

Nano project planner

Analyze patent trends related to nano technologies, analyze nano
technology market and information, related project planning and
management, develop strategies for business and research direction
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Category

Prospective occupation Main job description

Nanomaterials researcher  Research and develop nanomaterials such as nano film, nano ink,
and developer nano technology applied fabric, and display core materials

Nanodevices researcher Research and develop nanodevices such as nano chips, D RAM,
and developer land flash, etc.

Research and develop devices and production equipment of nano
measurement such as nano disease technology, industrial ink-jet
printing technology, nano related manufacturing technology

Nano based technology
researcher and developer

Develop nano technology applied products in bioengineering,
environment, energy fields such as bio diagnostic test, cosmetics,
nano-spray, nano-filter, antimicrobial agent, etc.

Nano Products researcher
and developer

Research and develop the systematic collection, management and

Specialist in bioinformatics processing bio-related data and information based on the purpose

Biomedicines/Bio-
resources and medical Develop devices that keep monitoring and diagnosing biological data

devices

Biometric measuring device such as breathing, blood sugar, heart beats of the old and feeble
developer people who are vulnerable to disease and send the analyzed data to
doctors or health service personnel.

High value-added food

industry

Research and develop recipes of the world and develop new menu

Fusion Food developer which can attract foreigners’ taste

Functional Foods Design foods which can control biological rhythm and bio defense
researcher system, disease prevention and recovery

Source: Korean Network for Occupations and Workers (2009), KEIS. http://know.work.go.kr

As listed above, many of the new occupations requair high level of
education and skills. Therefore, the role of ursitexs (in particular for graduate
programmes) and research institutions as educataganizations is critical to
develop human resources for these new occupatidoldeges and universities
must restructure the curricula and department systeorder to adapt to these
changes. Some may choose to revise the currentuarby incorporating green
technologies into existing programmes, and othexg aneate new departments or
programmes to specifically target the emerging detsa

Additionally, continuing education and training fourrent employees are
becoming crucial. New or restructured industriegatg new jobs requiring
different skills and knowledge. However, employeesnot replace all existing
employees because of their change of focus in bssirin general, to educate and
train current employees to adapt to changes i ditéess expensive and more
efficient method in comparison to recruiting, tiagy and hiring new employees
with targeted skills and knowledge on green teabgies.

3.2.2  Greening existing occupations

The Green Growth Committee summarizes the fourstygfelabour market
changes due to the green growth as follow. Finsgsdme occupations in existing
green industries, the required tasks for the odtmps would change but the
number of jobs will increase due to an expansiothefrelated industries; such as
nano materials researchers, agricultural enviromneensultants, environmental
engineers, marine biologists, etc. Second, in soo®upations, required tasks,
knowledge and skills will change. The examples refeging occupations include
architects who require more knowledge and skillsego friendly design and
construction, heating engineers who require skiltsmore efficient energy saving

46



and heating system, and accountants who requiter hetderstanding the costs and
benefits of environmental facilities, equipments)d aprocesses. Third, new
occupations will emerge due to the green economwaniples include hydrogen

cell researchers, solar photovoltaic system deeefyp geothermal system

engineers, carbon brokers, etc. Forth, there wéll dzcupations that will be

replaced or obsolete such as fossil fuel mine wsrke

Figure 9. Change of occupations in labour market due to the restructuring of industries

New Emerging new green occupations
green industries

Existing
green industries

Increasing jobs in existing green

occupations due to the expansion of the
industries

Existing
green industries

A 4

Change of tasks, knowledge and skills in
Greening non

) ] existing occupations
green industries

A 4

Replace or obsolete of existing
occupations

Non

green industries

Non Replace or redundant of existing
green industries occupations

Source : Presidential Committee on Green Growth (2009b).

Transportation and construction seemed to be the rwain sectors that
require most greening the existing occupationstaskis, because these two sectors
will be affected the most by the new energy andirenmental regulations and
policy measures. Transportation is the sector phatluces the most amounts of
CO, emissions. There are many measures to reduce é€fissions from
transportation, such as promoting public transpioria, bike commutes, modal
shift, and green logistics. In particular, reseaasid development eco friendly
automobiles are being accelerated. It is estimé#tad prospective demands for
workers in hybrid automobiles maintenance, chargistgtions, mitigating
automobile pollution specialists will gradually iease. Construction is another
sector that requires extensive retraining for theorkers since many energy
efficient systems will be required and new enegguiations will be enacted.

There are several government support strategigsopea to enhance skills
and competencies of green workers in industries thecome greener. The
government will support training costs and incorabsgdies for businesses which
provide their workers with training opportunities prepare for job changes. The
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retraining programmes for the middle level techarisi and engineers who are
currently working in automobiles, ship buildingtimeum chemicals, and textiles
will be particularly enhanced. For example, by 20ttiere is a plan to provide

specialist training programmes for 500 workersrimak and medium automobile

parts manufacturing businesses.

Green skills alliances between large enterpriséyeusities, and small and
medium businesses are encouraged. If the greels glllances provide green
technology specialized training, financial supgort facilities and equipment for
the training (maximum 1,500 million KWN for threears) and training specialists’
income will be subsidized (maximum 120 million KWbt six years). In addition,
Green Factory Innovation programmes will be expdntie promote CEOs and
HRD specialists’ perceptions on the importancereég workplace innovations.

3.2.3 Identification of skill needs

As described 3.1.2, there is no comprehensive sys$te figure out skills
changes and skills need in Korea. In particulagralexists few means to find out
skills need for new occupations such as green atimns. So far now, SCHRD is
the only official way to determine emerging skilieeds. Since 2009, two more
SCHRD related to green industry were establishedyw NRenewable Energy
SCHRD (NRE SHRD) and Green Finance SCHRD (GF SCHRB)the one of
main missions of SCHRDs is to determine skills gfgaand manpower mismatch,
both two SCHRDs will begin to administer skills geys to their member
enterprises to determine skills changes, skillddaesnd man power mismatch in
the industry. The results will be available in |126£10.

3.2.4  Skills response

As described in 3.1.2, the VET Reform Center (VEJRA&as launched
directly to respond to the new skills needs. NREHBRO and GF SCHRD also
joined VETRC programmes and thus they will soonvigt® the skills training
programmes in NRE and GF. NRE SCHRD will provide turrently employed
workers the vocational training programme for newl aenewable energy related
skills. It announced the programme and starteddt@rise it. The programme is
composed of short-term training courses (1-2 dayeh as solar energy design
courses, solar energy implementation courses, dwdt pump implementation
courses, new and renewable energy CDM coursesGetSHRD provided green
finance investment advising which teach knowledeua green industry trend,
risk analysis, comparison of green finance itents sotial accountable investment
etc. In addition, the social accountable investmemirses are provided. The
courses are composed of introduction of ESG (enwikental, social, governance),
evaluation of sustainability, SRI finance, etc

Restructuring curricula of Korea Polytechnic Colego meet the needs of
middle level technicians is another example of Iskilesponse of greening
occupations. Since 2008, Korea polytechnic colgat through major curricula
restructuring to respond to the recent green grawitiatives and new growth
engine industries.

We conducted an interview with professors who arehiarge of this curricula
restructuring project at the central level to exasnithe overall changes and
anticipated outcomes. In addition, we visited otfighe polytechnical colleges
which made a recent curricula change in the endigd. The change was
implemented since early 2009. Thus, it was tooyetirlevaluate the impact of
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these changes, but at the moment we were ablestogdi the rationales for these
changes. Korea identifies that the demands fomiezns and technologists along
with scientists and engineers will gradually inseaas the national economy
moves towards green growth. In order to developrietans and technologists
who can meet the needs of green economy, restingtaf the polytechnical
colleges seem to be critical. To this end, over nibgt five years (2009-2013),
20 per cent of the existing courses and curricwdr be under restructuring
process and produce approximately 10,000 techricaaal technologists in green
industries.

Table 35. Polytechnical college curricular restructuring plans (2009-13)

(unit: numbers, 1,000,000 KWN)

Total 2009 2010 2011 2012 2012 2013

Number of courses/ Total 65 13 13 13 13 13 13

department under "

restructuring Technicians 50 10 10 10 10 10 10
Craftsman 15 3 3 3 3 3 3

Expected costs Total 65,500 13,100 13,100 13,100 13,100 13,100 13,100

Equipment 59,800 11,960 11,960 11,960 11,960 11,960 11,960
Facilities 5,700 5,700 5,700 5,700 5,700 5,700 5,700

Source: Korea Polytechnics (2009).

Table 36. Partial list of restructuring curricular of Polytechnical colleges (2009-10)

Campus  Applied course/department Related new growth engine area Level
1 Asan Information, communication system  New IT Technician
2 Yeoja Digital design (semi conductors) New IT Technician
3 Mokpo Shipping, marine system Transportation Technician
4 Incheon Solar cells, fuel cells Energy, environment Technician
5 Changwon  CO:2 capture Energy, environment Technician
6 Choongju  Solar cells, fuel cells Energy, environment Craftsman
7 Daegu IT convergence system Convergence new industry Technician
8 Jungsoo Electronics Convergence new industry Technician
9 Kwangju Multimedia Knowledge services Technician
10 Kangseo Media contents Knowledge services Craftsman
11 Jeju Electrical control New renewable energy Craftsman
12 Hongsung  Electrical measurement and control ~ New renewable energy Technician
13 Pusan Automobiles Green transportation Technician
14 Kwangju New materials application New materials, nano convergence Technician
15 Bio Bio culture process Bio pharmaceutical, medical devices Technician

Source : Korea Polytechnics (2009).

In order to apply for the restructuring curriculanéls, polytechnical college
campuses across the country proposed new coursesuarcula based on their
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extensive needs assessment of respective indusiryoaal labour market where
the applicant campus is located in. In particidarce one of the main objectives of
the polytechnical colleges is to provide ready-trkv technicians and
technologists upon the demands of local labour etarkhe needs assessment of
the local labour market must be critical. The pemsive businesses where the
graduates of the polytechnical colleges would waker graduating the
programme are identified in the proposal. In addititasks and job analysis of
prospective workplaces was conducted where grasludtéhe programme can be
hired. After revising the curricula, the overallphipation rate for the polytechnical
colleges increased by 30 per cent.

For example, the Polytechnical Il College Incheampus changed the
electrical measurement and control programme toeleetrical energy system
programme to meet the recent increasing demand®rfergy equipments and
facilities control technicians. The school revisked main curriculum to cover new
renewable energy systems such as solar photov¢8Ri¢), wind power, fuel cells,
etc. Also the curriculum enhanced hands-on pragiicgrammes by providing
new equipments and facilities of new renewable ggneystems. Along with the
newly revised initial education for the future taglians, the department also
provides training programmes for the current emgtbin the field using the same
equipments and facilities. By revising the currigulto meet the current needs of
the labour market, the department expects to reanare students and raise the
employment rate of the graduates.

3.2.5 Case studies on new green collar occupations
New renewable energy

In the next section, we will explore the renewabftergy field to identify
opportunities for new green jobs. In new renewabtergy, we conducted
interviews with managers from major solar photasicltcompanies regarding
employers’ perspectives and a director of VET pmognes for current employees
in energy fields about VET for the current emplagee

Although Korea is not a frontier in the area of r@mewable energy, Korea’'s
global competitiveness of semiconductors and headystry is very high and
these existing technologies can contribute to theaacement of new renewable
energy technologies such as solar photovoltaic §%Rd wind.

In particular, Korea’s technology level for SPVdstimated approximately
90 per cent of the level of technology of the maeveloped countries. The
capacity of SPV power generation facilities in Katakes about 5.0 per cent of the
global market share in 2008.
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Table 37. Global SPV power generation facility capacity in 2008

Rank Country Capacity  Global market share USD million
(Mw) (per cent) (per module)

1 Spain 2,281 413 8,782
2 Germany 1,532 27.8 5,822
3 United States 332 6.0 1,262
4 Korea 274 5.0 986
5 Japan 226 4.1 835
6 ltaly 162 29 583
7 France 95 1.7 352
8 Greece 66 1.2 244
9 China 69 1.3 235
10  Portugal 42 0.8 155
11 India 32 0.6 118
Others 409 74 1,534
Total 5,520 100.0 20,908

Source: Display Bank (2008).

Because there is little geographical restriction dolar photovoltaic power
generation, SPV is considered to be a very prompisimergy source. However, the
production unit price of SPV is still too high te bommonly used. Due to Korea's
technological advancement in semiconductors anpladis, which share similar
base technologies with SPV, Korea's global conipetiess of SPV is quite high at
approximately 80-90 per cent despite its relatiwigrt history.

The government financial support for SPV R&D haséased by 35 per cent
from the previous year although the government stpfor expanding national
markets for SPV appears to have been reduced.i§ piartly due to the fact that
the policy on exporting SPV R&D technologies toastbountries is a priority. The
government support for the national market is etqubto increase after the level of
R&D has climbed up to a certain level.

The Electricity Generation Difference Compensai®a government subsidy
to compensate the difference between the priceenéml electricity and that of
electricity produced by renewable energy sourceckwhs often more costly to
generate. Without this compensation programmeetigelittle reason or incentive
for building SPV generations and installing SPVteyss because their installation
and management cost is still too high. In additgingce 2004, the government has
been subsidizing approximately 60-70 per cent ef ithstallation cost for SPV
systems for household use.

Since 2006, the SPV market in Korea has expanded. ildicates that the
government’s financial burden has expanded as Wék government expected
that the total SPV capacity would reach 100MW by 20but the capacity has
already reached an approximate 280 MW in 2008. Thus number of SPV
businesses has decreased slightly in 2009. Nelesthethe SPV market is still
expanding in Korea. To reduce the government'sifife burden for subsidies and
other support, Renewable Portfolio Standards (Ri#lbpe introduced after 2012
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rather than Electricity Generation Difference Comgation, RPS mandates that a
certain percentage of total electricity productisiould consist of renewable
energy.

Table 38. The number of companies in SPV business

2005 2006 2007 2008 2009 Total

Number of business registration in SPV

- 47 566 914 1,036 969 3,532
specialized area

Source: New & Renewable Energy Center (2009).

Table 39. Electricity generation difference compensation unit price (2010)

Category Capacity Unit price Decrease rate (%) Unit price in 2009
(proposed price)
Buildingsand  Less than 30kW 557.19 5.50 (589.64)
establishments 3oy to 200kW 531.87 (562.84)
200kW to 1000kW 506.54 (536.04)
Field area Less than 30kW 506.64 14.09 589.64
30kW to 200kW 483.51 562.84
200kW to 1000kW 460.49 536.04
1MW to 3MW 437 .47 509.24
More than 3MW 368.39 428.83

Source : New & Renewable Energy Center (2009).

Table 40. SPV market growth prospected by SPV industries

2007 2008 2009(E) 2010(E) 2011(E)
Public mandatory programme 0.8 1.7 23 3.3 4.6
Supply support programme 4 1.8 2 24 3.1
Regional area supply support 47 65 9.1 128 17
programme
1 million Green Home construction 9.2 105 14.4 18 2
programme
Electricity generational difference 2 257 50 70 80
compensation programme
Annual install capacity 47 277 78 106 126
Cumulated total capacity 82 360 437 543 670

Source: Display Bank (2008).
There is a total capacity ceiling that can be sugpoby the government.

Therefore, this support ceiling interferes withtfer building and installing SPV
systems.
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Table 41. Capacity ceiling of electricity generation difference compensation

2009 2010 2011

Capacity ceiling

50 MW 70 MW 80 MW

Source: New & Renewable Energy Center (2009).

Many major companies are still under consideratibmvesting in the SPV
business. SPV technology in other countries i$ stdre advanced than that of
Korea. Thus, if major companies want to launch ltheiness of SPV, they first
need to invest in R&D to close the technology gefoke further investing in the
market. In turn, it will take some years before onajompanies participate in the
SPV business market. Until then, most SPV compareesain as small- and
medium-size companies.

S-Energy is one of the leading SPV companies ireKoits main business
includes SPV module manufacturing and system ilasiah with approximately
290 employees. In general, there are four areaSR¥ related work: R&D,
manufacturing, installation, and marketing. Theeassary skills and expertise for
each area varies. Under R&D, more advanced leveéslocational qualification,
often higher than a graduate school level is nee@adhe other hand, employees
in manufacturing require less advanced level dfssnd knowledge. In the area of
installation, workers with expertise in civil engaring, mechanical engineering,
and electricity engineering are needed. In the afeanarketing, people with
expertise and knowledge in business or foreignetrack expected. Among the
above four areas the demands for system installatiorkers have shown the
fastest increase. Workers for system building amfailling will be in greatest
demand in the beginning of the early implementapbase; however, later in the
process, marketing expertise will be in greater alein There is no systematic
means to identify skills gaps. The company utilidesrse education and training
opportunities such as conferences or invited egpseminars for their employees
to upgrade their skills and knowledge. It is expdcthat the market will further
expand and the demands for manpower will increadk Whus, the field demands
people with necessary skills and knowledge thromghal education and training
as well as retraining programmes for current emgaeyto learn the new skills.

3.2.6 Case studies on greening existing occupations

[Case 4] The Education and Training Center for Energy Technology, Seoul
National University of Technology (SNUT)

The Education and Training Center for Energy Tetbmo at SNUT'is a
national center that was established through gowvenh support to develop higher
level researchers and engineers through graduht®isprogrammes, additionally
to provide education and vocational training forpioyees in the energy field
including support for on-the-job training. Table 4Bows the budget and the
number of people who received education and trginimough this Education
Center programme.

% hitp://www.etec.or.kr
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Table 42. Education Centers for Energy Technology Programme

2007 2008 2009

Budget No. of Budget No. of Budget No. of

(million KWN) participants  (million KWN) participants  (million KWN) participants

2,400 3,387 2,050 2,603 2,050 3,400

Source: SNUT (2009).

Table 43. Education Centers for Energy Technology Programme outcomes

Number of education and training Level of satisfaction for the education
programmes for current employees in the field programme
Planned Accomplished Planned (%) Accomplished (%)
2007 3,558 3,852 75 81
2008 2,831 2,727 75 79

Source: SNUT (2009).

The Center at SNUT focuses on energy efficientneldgy and renewable
energy, which include the development and managenoénnew systems,
appliances and devices. Major topics at the Cemelude renewable energy
engineering, energy environment engineering (respoo climate change), energy
system engineering (intelligence building facilisystem), energy safety (gas
explosion prevention and management), and energgyp(plobal trading and
technology agreements).

Many new public and private education centers astitutions have emerged
since the government’'s strong initiative of greemmwgh economy. However,
without a systemic human resources supply and deraaalysis, and both short-
term and long-term prospects, the expansion of athmal centers may have
pitfalls by causing unemployment in the future. Wawe already seen the difficulty
of the trained people to find jobs in many governtydriven training programmes
in Korea. Therefore, the overall education systaoukl be adaptable based on the
development of the market as well as human resstinctae field. To this end, the
Center at SNUT is emphasizing the importance ofational training for current
employees in addition to initial education. Sinle energy field is very broad and
utilizing a converging technology, it may be neeggdo study more broadly at the
undergraduate level and to specialize one aregi@daate level. Table 44 shows a
representative list of education programmes thatred by the Center at SNUT.
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Table 44. List of education programmes of the SNUT

Topic Nu_m_ber of
participants
ESCO Manager education 57
UK's strategies and research trends on Energy efficiency and introduction of renewable energy 23
Energy utilization and freezing techniques of ancestors 29
Design factors for eco-friendly buildings and renewable energy introduction strategies 22
Utilizing solar energy techniques in buildings 33
Everyday waste automatic collection and recycling and energy conservation 22
Local heating energy heat pipe networks design and system 26
Hydrogen economy prospects and policy directions 25
Bio engineering to solve energy environmental problems 25
Safety management of City gas facilities 37
Reduction techniques of environmental impacts of buildings 19
High productive LED and lighting techniques for solid lighting sources 21
Future technology of energy and environment 102
Semi annual cooperative conference of Energy and Gas 152
Energy boiler and hear exchanger efficiency 30
Transforming organic resources to energy 64
ESCO education for practitioners 24
Practicum of Fire simulation 1, 2 121
Indoor environment control via ventilation and improving energy efficiency 39
CFD techniques for energy equipments 35
Fuel cell system and energy equipments operation system 34
Machinery equipment in construction development direction 34
Energy circulation equipment and system for multi residential housings 33
Problems and solutions of noise from energy equipments 34
Seminar for developing AMP curriculum and materials 20
Environmental pollutant stabilizing Processing techniques 20
Special lectures for CEOs 13
Korea Associations for Energy Engineering 150
LED lighting practicum 20
Lighting simulation practicum 14
Building energy analysis strategies and simulation for architects and designers 23

Source : SNUT(2009).
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[Case 5] Sustainable Building Technology Education Programme at Korea
Institute of Construction Technology Education??

This is a government-funded education programméhbyMinistry of Land,
Transport, and Maritime Affairs to foster expertesed sustainable development in
eco-friendly construction. Trainees of this prognaeninclude university students,
graduates who have majored in construction or tctire, and current workers in
the field. The full-time intensive curriculum spamger four weeks and covers eco-
friendly architecture design principles and thegrisustainable building design,
sustainable environment technology and building iggant, sustainable
construction technology and resources, and so twerel were three sessions
offered in 2009 whereby 50 students participategkich session.

The students applied to this programme becausebibiigve the demands for
eco-friendly sustainable building are increasimgthe interview, the participating
students addressed how they were able to leartigakiknowledge and skills from
the programme, which they could not have learnetnhfischool. Demands for
sustainable building technologies are increasingt the current university
curriculum does not cover these new developmeritsTywis, the students felt that
the intensive programme was more responsive torépgd changes of new
technologies and skills.

Nevertheless, the students thought that the em@oyopportunities could be
better supported. Upon completion the programnuelestts receive a certificate of
the programme, but the certificate is not an ddficjualification that can be valued
in the field. The emphasis on the demand for nehrtelogies is a strong aspect of
this programme, but the labour market for the sttelspecialized in the Green
Building Certification system must change so tttse workers can be formally
recognized for their skills.

[Case 6] Jobs in LED industry and LED Lighting Technology Education Centre

The LED industry is considered to be a promisirdusiry that can be applied
to various other industries to promote energy Efficy.

Yhttp://www.kicte.or.kr/
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Table 45. LED market size, 2008

Category Global market Share (%) National market  Share (%)
(USD100 million) (KWN100 million)
LED optical element 519 239 6,127 251
Mobile phone module 67.2 14,000
LED LED BLU module 3.7 1,000
Applied Automobile module 30.4 59.7 160 67.0
devices | Ep pisplay 26.7 1,115
others 2 60
LED lighting appliances 35.6 164 1,923
Total 217.5 100 24,385 100
Source: Korea Development Bank Research Institute (2009).

The government implemented various policy meastwesxpand the LED
market throughout various industries including: LEdhting replacement projects
in public buildings, international conference hallsbway stations; LED lighting
appliances in newly developed cities; LED in gréeases; and LED for fishery.
For example, as a part of Green New Deal ProJdeD) lighting replacement in
public facilities projectis expected to create 10,030 jobs (see Table 7®).
implement these projects expertise in LED elemasearchers, LED lighting
system specialists, LED heat reduction engineersrademand. The Ministry of
Knowledge Economy expected that 13,000 LED spetsaWill be needed by 2015.

Table 46. Prospects of LED specialists
2003 2005 2006 2008 2011 2015
Demand 1,500 3,000 4,500 5,000 7,000 13,000
Supply 800 1,500 2,000 2,700

Source: Ministry of Knowledge Economy (2007).

Systematic education for LED specialists is neduoigothis is challenging to
develop and implement in higher education since nh&ure of the field is
interdisciplinary. Such a promising education pemgme is offered by the Lighting
Technology Education Centre (LTEC).

LTEC"was established to educate and develop lightingntslogy expertise
in the field as part of the education centre prognes for current employees by
the Ministry of Knowledge Economy. The Korea Ingtt for Lighting Technology
and other research institutions collaborated witfeo institutes to develop this
LED Lighting Technology Education Centre which feea on three areas: Epi chip,
Package/Module, and Lighting application.

13 http://www.ltec.or.kr
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Figure 10. LED / Digital lighting development strategy

Transforming LED lighting industry as high value-added future new growth industry

fg

Technology innovation and industry invigoration of LED Development of human resources with
lighting industry converging technology skills and knowledge
Network with
Customized, practice - Specialized Maximize educational academia-industry-
centred (hands-on) pec R&D research
) curriculum outcome at each level L
curriculum institution; support for
talents
Source: Ministry of Knowledge Economy (2007).
Table 47. Main projects of LTEC
Specialized education Facilities and R Specialized Human
. esources
programme equipments Resources Database
- Specialized programme - Facilities and equipments - References on LED - Human Resources
to meet industrial needs that are not readily available  lighting application and Database for vocational
- Field practice centred in companies other lighting sources education for current
customized programme - Lighting software - Resources on testing employees
- Technology advice and and evaluation devices - Human Resources
solutions for bottleneck - Reliability analysis data ~ Database for science
issues in the industry - Resources on fest researchers and engineers
methods and - Support for LED lighting
standardization expertise

Source : LED Lighting Technology Education Center Homepage (http://www.ltec.or.kr).

LTEC offers various types of programmes such agy-term intensive
programmes, short-term seminars, and field practitt meet particular needs of
participants. LTEC conducted education needs as®ess and satisfaction
surveys of participating industries to determineDLEducation experiences,
challenges and needs. Higher demands are expeamtdighting design and LED
application areas, which require interdisciplinmpwledge and skills.

[Case 7] Hyundai Hybrid automobile training programmes for maintenance
technicians

Hybrid automobile industry of Korea is expectedctmtinuously expand its

national market size and the number of employeethénfield. By 2015, the
employment level will reach 32,923 from 2,012 irl@0
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Table 48. National market prospects of hybrid automobiles industry

National market
size

Production
Value added
Employment
Export
Import

Annual increase rate

2005 2010 2015 2020
2005-2010  2010-2020

8 422 5174 10,705 123.0 38.2

8 402 9,407 32,114 120.9 55.0
2 103 2,408 8,221 120.9 55.0
56 2,012 32,923 80,285 104.8 446
0 0 4,703 22,480 - -
0 20 470 1,070 - 48.8

Source: Hwang et al. (2009).

We interviewed the people responsible for orgagizand implementing the
company-wide education and training programmesaiaiomobile maintenance
technicians in Hyundai. In 2009, Hyundai introdudsdfirst hybrid automobile to
the Korean market. As the hybrid automobiles arming in the road, there needs
an education and training for maintenance techmicia service centers across the
nation. General education about new products, sgcthe hybrid automobile, is
offered across the company including all employéessales and marketing
departments as well as maintenance techniciansaditition, more in-depth
education and training about hybrid automobile medbgies for the maintenance
technicians is offered. At the level of maintenameehnicians, the transition to
new automobiles like hybrid or fuel cells will naplace the existing workers as
the fundamental technology remains the same. Meireoas the technology
advances, the most important competencies for eranice technicians involve
‘diagnosing’ the problem and ‘identifying’ the rigihnodule to be replaced rather
than ‘repairing’ the problems or faults. Therefarpdating and upgrading skills of
current employees are crucial.

Hyundai works 12 partnership schools including aryeolleges and 4-year
universities. Hyundai communicates with these skshabout new skills needs and
the schools incorporate these needs into theifcolum. Teachers and professors
in these partnership schools also teach the newmddogies and skills for current
employees.

Table 49. Number of participants of education programme, 2009

Number of Maintenance Service Centres Number of technicians

Directly Designa- Related Total Directly Designa- Related Total

managed ted centres managed ted centres

centres plants centres plants

Hyundai
Kia
Total

25 391 1,077 1,493 2,816 7,351 4,523 14,690
20 252 562 834 1,870 5,368 2,754 9,991
45 643 1,639 2,327 4,686 12,718 7,277 24,682

Source : Unpublished report. Hyundai Education Center.
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Hyundai utilizes diverse delivery methods for enygle training as shown
below. In particular, the company emphasizes thpmance of on-the-job training
(OJT) and hands-on practice to meet customizedsneed

Table 50. Education programme contents and delivery methods

Maintenance
Education

Product
Education

Recipients of ED Contents
programmes

Delivery methods

HEV(Hybrid Electricity Vehicle)

Technicians system principle and maintenance
(direct managementand ~ 9uide
cooperation centres) emphasizing problem diagnosis

technique training

HEV products and operation
education

emphasizing customer relations
and product sales education

Sales persons

(direct management and
agencies)

» For all technicians, face-to-face
training

Online self study materials *E-
Learning education

(since 2008, 3,450 participated)

* HEV principles and how to operate
HEV

* Online self study materials
(e-salesacademy.com)

Source : Unpublished report. Hyundai Education Center.
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4.

Conclusions

4.1

4.2

Main ‘greening’ shifts in economies and labour markets

As Korea has achieved a rapid economic growth @ast four decades
mostly based on manufacturing and heavy chemichlsiny, amount of Korea’'s
CO, emission increased sharply. Korea did not take renmental problems
seriously into consideration while taking a wideidg to the rapid economic
development and thus until recently had not beerl wesponded to the
international effort for eco-friendly growth. Howay in 2008, the Korean
government adopted the ambitious national plamgfeen growth that will achieve
harmonious economic growth and environmental sustélity. The Five-Year
National Green Growth Plan and Presidential Conemitin Green Growth are the
representative efforts of Korea’s recent politigiaift to green growth.

It is too early to evaluate substantial impactgrelen growth initiatives on the
national economy or labour market. However, as aheain objectives of green
growth plan is to put green technology developmastthe new engine for
economic growth at national government level, adergible amount of money
goes to the R&D area in green technology developnidast green jobs will be
created in higher level skilled R&D field. Highedweeational institutions began to
meet the need for highly skilled human resourcesgiaen technology by
curriculum reform. From the prospect of green johpen-related jobs which
include the medium level of the skills will be irased in the near future. Thus, the
needs for training and retraining for workers rethato green jobs will increase as
well. So far, the green growth initiative has bestrongly driven by national
government level. However, the participation of ustly and employees is
imperative to continue the green growth initiative.

For the impact of greening on the labour markets itmportant to look at
Green New Deal, one of the main projects to provite unemployed with jobs
related to greening initiatives. This project isdeeate almost 1 million green-
related jobs by 2012. However, so far, the jobsited by Green New Deal were
mostly temporary manual workers such as cleaningoostruction and could not
be sustainable without public funding. While Grédégw Deal is a smart initiative
to combine the green growth initiative with theastgy to deal with the
unemployment resulting from the recent financiasisr training and employment
programmes which can have longer effect on workexateers should be
considered.

Skills implications and development

4.2.1 Anticipation and identification of skill needs

While it is a rough estimate using 2-digit indusagd 3-digit occupation
classification, there have been some forecastsaoipmwer demand and supply in
green jobs. It is predicted that green jobs wiltréase more rapidly than none
green jobs. Some industries such as the automioloilestry tried to figure out the
skills need along with greening economy. However, Korea, there is no
comprehensive information system to identify skilleds in general, in particular
green skills needs. Most efforts related to skibeds were limited as they covered
only a selected number of industries or used skibissifications that were too
broad. In addition, some surveys on skills needs VYocational training
programmes were conducted to either trainees araname providers. Therefore,
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it was difficult to collect information from industs. Faced with the problems of
identifying skills needs, the Korean governmenttsthto build infrastructure for
skills needs information.

It is worthwhile to point out the recent effect BCHRD based government
supports for identifying skills needs related greps. For green skills
development, some sector councils started to deteritme skills needs. While
sector councils are not well prepared and expeginig skills surveys, SCHRDs
will play a major role for identifying skills needwesent and the future if some
expert research institutions can cooperate witmthe

4.2.2 Response policies and programmes
Virtuous circle of green growth and green jobs

The Korean government recently announced 12 pgilays in three areas
that will create a virtuous circle of green grow#imd green jobs creation
(Presidential Committee on Green Growth, 2009b).

Area 1. Prepare infrastructure for green job creation

In order to regularly monitor the demand and suppiyhuman resources, the
government will produc®rospect of green human resources demand andysuppl
which focuses on skills demand and shortage inngnegustries. In addition, the
government will introduce thEmployment impact evaluation systémnanalyze
and evaluate the impact of various green industdy economic policies on green
jobs.

The government will also support the employee-eggriopartnership
councils at individual workplace level. The counailill collaborate to create green
work processes, to improve energy efficiency, amstubss human resources
management strategies including vocational edutadiod training and the re-
distribution of employees. At the national levetegn job partnerships among
relevant ministries will be initiated. The Sectooudcils expanded to include
renewable energy, LED, ubiquitous city, and nextagation automobile industries.
The Green labour market information system will dmveloped to collect and
analyze information on new green jobs, trends imegrjob changes, green
occupation, forecast the demand of green skilld,tarprovide this information to
the public. The government will continue to monitew green job creations and
assess the value of these new green jobs. Furtherthe financial and technology
support will be increased in order to improve therkvenvironment through a
conversion to a green workplace for small and neiduite enterprises. The current
Work-net, which is an online employment informati&ystem, will be restructured
to provide employment and training information oreen jobs. Additionally,
offline employment support centres will providedhation on green jobs.

Area 2. Expand vocational education and training for green jobs

Specialized vocational education and training (VE&htres and programmes
will be enhanced to include renewable energy, gnefficient, and eco-friendly
construction areas.

Also, eco-friendly VET for the unemployed will sugp a rapid transition to

green jobs. The current VET centres for the uneygaare primarily in traditional
manufacturing areas, and the number of trainegseien areas is very limited. The
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VET programmes for the unemployed will expand teegr sectors such as
renewable energies, LED, and electricity IT andvgafe. Moreover, the number of
green VET programmes and trainers will be increaseaarepare for the increasing
demands in green skills development.

The government will also provide special finansiapport for employers who
provide VET for their employees to make a bettemgition from traditional
backbone industries (e.g., machinery, textile, dhifding, steels, etc.) to green
industries. When enterprises, employer associgtemd universities form a Green
Skills Alliance, specialized training for green heologies, and financial support
for facilities, equipments, and personnel expengbde supported. Green factory
innovation will be promoted to utilize in-house gneexperts as trainers for its
employees. Green human resources supply that mezgtnal local needs will be
fostered such as eco-friendly agricultural workexining and development of
technicians by local poly techniques. The Koreadwa Qualification system will
also reflect green technologies and greens skdiisne qualifications will be
revised to include green technologies and other gealifications such as solar
energy engineers will be created.

Area 3. Development of core green talents

The government will invest 1.1 trillion KWN to sump the development of
core green talents through green technology R&Dgmarmmes in converging
technology areas such as NT, IT, and BT. Through ithvestment, 100,000
individuals at the advanced graduate and doctexal lin green technologies will
be trained. Various national programmes including World Class University
programme, World Class Institute programme, spieeidl graduate school
programmes, and regional specialized researchecpndgrammes will emphasize
areas such as global climate changes, green ersrsfem, hybrid energy
harvesting, etc. In addition, green service aregh @s green consulting, green
finance, green management, CDM, and Carbon emissemling experts are
receiving more attention. Furthermore, green cage@ance and career education
for K-12 students will be enhanced and new curadat green growth education is
in the process of development.

4.2.3 Effective delivery mechanisms

Diverse delivery mechanisms can be utilized foregrekills developments
including short-term training courses and seminamg] formal education system
such as specialized graduate school programmesti-8hm (e.g., less than a
month) TVET courses have flourished in responsthéogovernment’s initiatives
towards green economy. For some areas, these tghnortcourse are enough to
learn new skills or upgrade existing skills for gmang occupations. On the other
hand, more systematic long term education andingiare needed in other areas.
E-learning is an effective delivery mechanism asait be simultaneously offered
to a large number of trainees. It can be a goaddiictory course for a new topic.
Nonetheless, e-learning would not be suitable amtskills that require hands-on
practice and exercises. Effective delivery mechanier green TVET should be
identified based on the learning objectives andatttaristics of learners and the
contents of learning.
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5.

Recommendations

5.1 Policy recommendations

As described so far, recently the Korean Governrheststarted to develop
and implement concrete policies and strategiesgfeen growth and the green
industry and market, but these are not yet fullgraponal in the field and it is still
too early to discuss any outputs and outcomes., Thasnumber of green jobs and
green-related jobs is marginal. Furthermore, theeis Government has begun to
paying greater attention to skills development; &esvy, there are too few concrete
policies which specifically target to support skitvelopment in green jobs. Based
on our review of green job policies and the cursilts development programmes,
we recommend the following issues to be addressed.

5.1.1 Integrating approach for greening economy and the importance
of educating green competencies for all

In Korea, the recent green growth initiative waerggly driven by national
economic growth motive and by the government. Thénnfocus is on economic
growth by advancing green technology such as tdogpdor renewable energy,
technology for hybrid automobiles, etc. Howeveg titimate goal of the greening
economy is to achieve sustainable development (SD)is the development to
increase the social inclusiveness as well as eciegnowth without destroying the
environment. Green growth initiative focused only green technology must be
very limited considering the comprehensiveness #athnce of sustainable
development and in some cases, it may have comfitbt environmental policies.
In this sense, the current green growth initiatf’/&orea should try to integrate the
experience and knowledge of environmental polieled the practice of NGOs’ or
civil organization related to environment movemeAs can be seen in the
members of the Presidential Committee on Green @romhich includes few
environmental NGOs activists, there is a lack degnation of green growth
initiatives and environment protection as well dack of effort to integrate a top-
down approach and bottom-up approach.

In terms of green jobs creation, coordinating a-dopin and bottom-up
approach becomes more important. As in the examiplaganic farming social
enterprises, Heuksalim shows that the bottom-upcagh can create green jobs in
effective and feasible ways by being able to figomethe demand in a real context.

To pursue sustainable development, it is imperatiwe educate green
competencies for all members of society. Green etemzies include basic
knowledge and skills about environment protectiemyironmental awareness and
respect for environment. Most education and trgifiy environment organization
has focused on the green competencies. Thus, oatirdj with the effort of
environmental movement may provide a ground fdtsskeésponse for the greening
economy.

5.1.2  Strengthening information infrastructure related to green jobs
and green skills

Green jobs and green skills are emerging conc&tékeholders including
policy makers agree on the importance of greenathies as a response to the
global climate change and recent economic crisid,they understand the need for
creating more green jobs. Nevertheless, relevdotnmation and data are very

64



limited at this point. The current information addta system does not reflect
“green” aspects. In order to develop and implenedfféctive policies, we need

strong supportive evidence. We need to restructur@ enhance the national
information infrastructure related to green jobd gneen skills. How many green
jobs will be created? Which industries and sectdgtsbe in need of green jobs?

What is the current state of the skills shortage @mand for green jobs? What
kind of skills will be in demand for green jobs?tlere a need for a systematic
training course for green skills? Would OJT or otheethods of training be more
efficient and effective? Will these green jobs lmnpetitive with other types of

jobs? These are only a few of the questions in nefeédinswers before the

implementation of strategies. Otherwise, VET inegrgobs may simply provide

new training programmes for a few jobs with littheprovement from the existing

VET programmes.

In particular, the term “green jobs” is a relativaelew concept without a clear,
unified definition nor is there specific informatimn the characteristics of green
skills, and so it is urgent to build a consensugléentifying green jobs and green
skills among various stakeholders. The scope, bayndypes and characteristics
of green jobs and green skills need to be furtlxptoeed, discussed, and shared.
To do so, we need to conduct quantitative, systiensétlls surveys in green jobs
along with qualitative job analyses at the natipmagional and sector level. In
Korea, while the Ministry of Labour is in charge tbe national HR demand and
supply surveys, other relevant Ministries are catidg the national HR demand
and supply surveys for their own specific fieldclsuas science and technology,
environment, or public health. Each Ministry focaisin their target population.
Since green jobs and green skills are new anddist@plinary (or inter-ministerial),
it is unclear at this point which Ministry is regmible for the skills demand and
supply survey for this field. A national informatianfrastructure for green jobs
and green skills is a necessity, which can be e#heew system or a revision of
the existing system to collect, analyze and provideaningful data and
information regarding green jobs and green skikssed on the concrete data, we
can develop more feasible policies and more efitbjeand effectively implement
and evaluate the policies.

It is crucial to determine specific skills needex §reen jobs both for the
short and long-term, and to determine plausiblearapaths in green jobs. For
example, the Green Jobs Act in the United Statgshasizes the study of green
skills and green jobs. It is difficult to providen aaccurate prediction about the
future of green jobs; however, by mapping greefisskind green jobs we can
restructure VET programmes to better support gggewth policies as well as to
improve the quality of green job workers.

5.1.3 Integrative utilization of VET system

In Korea, there are diverse education and traimsgjtutions and facilities
that provide VET such as vocational high schootdytpchnics, higher education
institutions, public training centres, and privataining academies. As described
before, there are different types of skills for egrgjobs in terms of skill level,
industrial field, and delivery modes. In order toyde green skilled workers with
the most appropriate VET, it is important to uslizliverse VET systems. The
Korean government should create a meta-ministsystem to support the linkage
and partnership between different educational tutgtns and training facilities.
Since some VET systems fall under the jurisdictiérihe Ministry of Education,
Science and Technology (e.g., high schools andewsiiies) while others fall
under the Ministry of Labour (e.g., Polytechnicsl goublic training centres), it is
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difficult for different VET institutions and facties to collaborate. As the current
knowledge-based society has been demanding lifeleaging for all members
and the emerging green paradigm adds a further feedontinuous skills
development, flexible school-to-work and work-tdisol transitions are in greater
need now. People should be able to choose their edutational opportunities
which are most relevant and appropriate to the#dseHowever, the current VET
systems in Korea are limited and compartmentalaaxbrding to its target students
as well as the levels and content of the VET pnognas. At the national level, the
VET systems across different institutions and faed need better coordination
and management. Students and trainees should &daalulentify their needs and
select the most appropriate VET programme to dwirtneeds. The recently
implemented Individual Training Account (ITA or VEAccount) system in Korea
is an example of how the government is supportiegilfle and active VET
participations of individual workers. However, th@rent ITA system is sponsored
and managed by the Ministry of Labour and elighdi€T programmes are offered
by only those institutions and facilities under tMaistry of Labour. On the other
hand, the Ministry of Education, Science and Tetdmo launched the Lifelong
Learning Account system. The scope and boundatyAfand Lifelong Learning
Account are under debate. This provides anothesoreéo support the need for a
meta-ministerial system in order to support andrdioate the linkages and
partnerships among various VET systems.

Also, the quality of various VET programmes neeadlsbé developed, and
monitored and evaluated by the government, workegs students and trainees),
and employers. In Korea separate ministries evalddferent VET programmes
and institutions according to different standardbe quality control of VET
programmes and institutions are important to enshigh-quality learning
opportunities for participants. However, the prognee and institution should
better incorporate participants’ needs. To whaemxthe educational needs of
students and trainees are met through the VET anogres should be assessed. In
addition, the demands by employers for skills depedent should be accounted for.
Employers’ evaluation on the VET programmes anditirteons should be taken
more seriously. There are skills demand and sugylyeys and employer surveys
in specific sectors. However, the information aratadcollected are not being
applied effectively to contribute to the developmef VET programmes. The
information infrastructure system for green jobsl ayjmeen skills, as previously
recommended, will be able to support integrativkzation of VET systems.

In addition, the partnership between educationiaddstry at various levels
should be strengthened. As green skills and greles are developing at a faster
speed, the linkage between skill suppliers and skémanders becomes more
critical. For highly skilled workers in green teahogy industries, graduate schools
and universities should closely work with industrigvhile the public and private
training centres must immediately respond to therging needs of the industry by
providing short-term training opportunities.

Since 1996, the employment insurance system has ibgeduced in Korea
and it has provided the broad and diverse vocdtitnaiming opportunities to both
the employed and unemployed. The employment insaragstem can specifically
address the importance of green jobs and greels.skile government can utilize
employment insurance funds to support VET programifoegreen jobs and green
skills and support related research including needgeys and skills surveys in the
field of green jobs.
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5.1.4 Diverse and flexible curriculum development and retraining
teachers

The Ministry of Labour reviewed current VET strategand policies and
proposed new VET strategies and programmes to suppEen growth. The new
strategies include changing the traditional trainientres to provide middle level
technicians in non-green manufacturing industrigh wew programmes related to
green growth. While it is theoretically possibleeipand the training opportunities
for green skills workers through this strategyisitnot feasible due to the weak
capacity of private training centres. Thus, a stestep gradual approach should
be considered. To provide skills development foeegr skilled workers it is
important to have the appropriate curricula andified teachers; however, not all
training centres are prepared. At the beginningestthe Polytechnic is an optimal
place to develop new curricula. The Korea Polytaghmhich is under Ministry of
Labour, is a two-year vocational education collagd offers short and mid-term
vocational training for the employed and unemploydtbrea Polytechnic
conducted educational needs assessments and t@sducurricula to reflect the
current changes to green jobs. For example, tharttepnt of electricity and
energy has changed its name to the departmentnefweble energy and has
developed new courses that cover various renewaplergy sources and
applications. Currently, it is a transitional phaseolving the merging of the old
and new curricula, thus it is too early to evalu#te outcome of the new
programmes. Nevertheless, according to positivedotal examples, we were able
to see the potential of these new programmes. Kieobgechnic illustrates a rapid
response to policy change, which in part is du¢gheoclose linkage between the
management and operation of the Korea Polytechmictlae Ministry of Labour.
Policy changes in the central government were #fieeémmediately at the Korea
Polytechnic. Curricula changes in other public govate training centres,
however, will take more time. To facilitate the assary changes, financial support
from the government at the national and regionatlles needed. In addition,
associations of employers and employees shouldgyralemand changes in VET
curricula since they are main consumers of thos€ ptegrammes.

For effective skills development, qualified teach@tong with substantive
curricula are the keys to success. Since a gredbpof green technologies is new
and interdisciplinary, it is difficult to find expes in green technologies and it will
take some time to prepare new VET teachers foffighé. Thus, the new green
VET programmes are experiencing difficulty in findiqualified teachers. Without
qualified trainers and teachers for the green VEdgrammes, VET will not be
successful. It is critical for the current trainensd teachers in the existing VET
programmes to be retrained in order to equip thém tlve skills and knowledge of
green technologies. Along with retraining prograranfer VET teachers, the
government should employ financial and legislatpaicy measures to attract
qualified practitioners in the field of green teology and the green industry and
utilize those competent practitioners as qualifi&T teachers and trainers.

5.1.5 Green skills development in the context of community
development plan

Most green growth strategies are closely relatecotamunity development.
Green technology needed for the green skill ingusich as construction of energy
saving housing, green transportation, and productib alternative energy may
improve the quality of life in the local area byating local jobs. Thus, the central
government should cooperate with the local goventrfar the green growth plan
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and job creation. Regional governments should deti®e development plan
connected to green growth policy. In particulagytimeed to create relevant green
jobs in their regions in terms of their natural korment, population, and industry.
Based on systematic planning, the local governnmems$t organize local VET
facilities in their areas to provide training faegn skills.

In addition to skills training for the workers imet local areas, lifelong
education should be provided for adults in the aegiince public awareness of
green growth and sustainable development are thie Baurces to create green
jobs. As there are many public adult learning @mtin local areas, the local
government should introduce the education prograninéncrease awareness
towards green development by local citizens.

5.1.6  Strategies for career development for green collar workers

While there is a wide range of workers in greersjob green-related jobs in
terms of their required skill levels, skill acqtisn, and development needs, green
jobs supported by the recent green initiatives orga are split into two groups:
first, a large amount of funds support high-skiltedearchers and engineers in the
field of advanced and emergent green technologygrse green jobs which were
created by Green New Deals are for relatively I&illed workers such as road
construction manual workers or LED light bulb asblrs. These low skilled
workers are often employed temporarily and tendddhe manual work through
which they have little opportunity to improve thekisting skills.

It should be recognized how the Korean Governmamediately responded
to the recent financial turmoil under the large vefla of the green growth
initiative, the Green New Deal. However, it is delide as to whether the
temporary manual construction workers are consitieyde qualified green collar
workers. Their work will result in creating a greemvironment. Nonetheless, their
day-to-day tasks and skills are not drasticallffedént from those of any other
construction jobs. Therefore, if we would like toeate truly green jobs that are
more sustainable than the traditional blue coltdusj it is important to develop a
career path to help green collar workers through pihovision of appropriate
training and a qualification system.

Most of the education and training supports areetuly geared towards high-
skilled workers through the increase of researachdevelopment funds, financial
support for graduate students, and the creationewi research and education
programmes at the master's and doctoral degredsleieucation and training
supports for the workers with less advanced qualifon are rare to find. Green
technology will lead the nation into an improvedoeomy; however, without
strong middle skill level technicians and sustaieajreen collar workers, which
are composed of larger portions of the populatibe,success of the nation will be
in jeopardy. Education and training policy measuaesl strategies need to be
inclusive to ensure skills advancement and careeeldpment of all workers from
low-skilled to high-skilled positions, yet differgsted policy measures and
strategies should be developed and implemented éet mifferent needs. The
government should pay more special attention toeithecation and training for
middle-level technicians and green collar workeyshey are often neglected under
the current policy.
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5.2

5.1.7 Enhanced partnership among tripartite

Compared to Europe, the respective role and relstiip among tripartites of
the Korean labour market is culturally and histaltic different. In Korea, the
involvement of employee unions in their membersiadion and training has been
limited to the education of labour relationshipshaémployers’ and workers’ rights.
Education for skills development of their membaerghe relevant field is seldom
provided. Therefore, we cannot find any informatregarding how labour unions
are responding to the need of skills developmedeugreen initiatives.

The most recent report from the Green Growth Cotemibn green jobs
creation and human resources development presetiteigm. The government
addresses the importance of building an employegaemr partnership to support
greening the individual workplace initiatives. Ntimgess, it is unclear at the
operational level as to how these partnerships hball formed, managed, and
sustained. Respective roles and responsibilitiesach party need to be specified
and examples of concrete tasks should be presémtatie collaboration among
each. In addition, a greater number of variousedtakders should all take more
active initiatives in this endeavour including thentral government and local
government, small, medium, and large companiesjratiddual employees.

Recommendations for further research and data
collection

As we described in this report, the responses ilis dkevelopment policies
and programmes to both national and global greemwtdr initiatives are mostly
government initiated and directed in Korea. Thiprapch has an advantage to
yield a fast nation-wide response on the issuer@wery short period, we were
able to restructure a large number of policies atrategies across different
ministries to align with centrally focused greerowth initiatives. This is an
effective way to start a new initiative. Howevehjst approach has pitfalls too.
Many new policies and strategies have been creatmdever, many of them are
too vague to be enacted in practice. In other wdtdsy often remain as rhetoric
phrases. It takes additional effort and time torafienalize the policy measures
and strategies. It has been 16 months since trederg first announced green
growth initiatives. There have been numerous semir@nferences, workshops,
public hearings, and publications on the topicrefeg growth. As we were writing
this report, we were able to get a glimpse of grégslss and green skills
development in Korea. Unfortunately, because mdnghem are still in its early
stage, we could only provide ideas, concepts, dadspand illustrate anecdotal
examples. Many practitioners in the field were @itteluctant or refused to discuss
with us regarding their green jobs and green skilsvelopment and
implementation, because they felt there was noughmaevidence to show their
success to the public.

Many people have heard optimistic and ambitiousegabout green growth,
the green dreams have not yet been actualizedaictipe. Green jobs and green
skills development are not entirely new or différéom previous practices. While
looking for significant signs of change, we may éamissed the smaller but more
important signs. A great portion of the sustainaitlange towards green jobs and
green skills development will occur gradually owene. Also, policies should be
able to support these gradual changes.
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Appendix: List of key resource persons
(interviewees, participants in the focus groups, expert panels etc.)

Heuksalim
Si-young Choi, Director of Heuksalim
Students of Agriculture Meister College
S-energy
Hyukbong Chang, Manager of Planning team

Education and Training Center for Energy Technology, Seoul National University of
Technology

RaeHyun Kim, Director of Energy Technology Education Center
Korea Polytechnics
Minsang Park, Planning Team
Byungchul Min, Manager of Planning Team
Sung-sik Moon, Professor in mechanical design department, Inchoen Polytechnics Il
Hae-choon Lee, Professor in electric measurement and control, Inchoen Polytechnics Il

Waste-to-Energy design and operation education programme for unemployed college
graduates

Sunghyun Cho, Manager ofEcoholdings
Students of Waste-to-Energy design and operation education programme
GHG management specialist education programme, Environment Management Corporation
Students of GHG management specialist education programme
Jihae Yoon, Senior researcher, Ecoeye
Wontak Bae, Senior researcher, Ecoeye

Sustainable Building Technology Education Programme at Korea Institute of Construction
Technology Education

Kyung Hoi Lee, Director, Center for Sustainable Building Technology Education

Si-eok Kim, Manager, Center for Sustainable Building Technology Education
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Students of Sustainable Building Technology Education Programme
LED Lighting Technology Education Centre
Jae-yeop Noh, Research Fellow at Korea Institute for Lighting Technology
Hyundai Hybrid automobile training programmes for maintenance technicians
Hyuk-sung Kwon, General manger of technical training, Hyundai-Kia automobiles

Jungwon Park, Manger of technical training, Hyundai-Kia automobiles

Expert panels

Chanhyuk Park, Senior Researcher, Green Industry Promotion Office, Korea Environment
Industry and Technology Institute

Jinyoung Chung, Senior Researcher, Environment Technology Research Division, Korea
Institute of Science and Technology

Joongjin Kim, Senior Researcher, Korea Employment Information Service
Hyung-dong Kang, Vice chair, Joosung Engineering
Jung-in Kim, Professor, Department of Industry Economics, Chung Ang University

Gayoung Yoo, Professor, Department of Environment Engineering, Kyunghee University
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