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Foreword

The world finds itself in a slow recovery after tikeepest recession since the Great
Depression. The world is also coping with a hostrofironmental problems and the urgent need
to reduce carbon emissions. A greener future atemiges an enormous potential in a much
needed employment growth. However, without suitaés, this potential cannot be realized.
Today, skills gaps are already recognized as ammajlleneck in a number of sectors, such as
renewable energy, energy and resource efficiemggrgbuilding and retrofitting, environmental
services, and green manufacturing. Training responsasures are successful where they are
coherent across policy domains, systemic and swydienand targeted at disadvantaged groups.
These training measures can only be effective setaon timely identification of skills needs.
Effectiveness of training measures is decisiveamy for the economic recovery but also for a
longer-term sustainability agenda.

This report was produced in the framework of thejemt, ‘Skills for green jobs’. The
project was implemented in cooperation betweenltbernational Labour Organization (ILO)
and the European Centre for the Development of Wmtal Training (Cedefop). The project
identifies skills needed for greener economies wapect to structural shifts, and new, emerging
and changing occupational profiles. The ‘Skills fmeen jobs’ study is embedded in the Green
Jobs Initiative, a joint initiative of the Unitedallons Environment Programme (UNEP), the
ILO, the International Employers Organization (IOBhd the International Trade Union
Confederation (ITUC), to assess, analyze and pmnbe creation of decent jobs as a
consequence of the needed environmental policies.global study was jointly funded by the
Skills and Employability Department of the ILO ath@ Green Jobs Initiative.

The following countries have been included in thedg: the ILO covered Australia,
Bangladesh, Brazil, China, Costa Rica, Egypt, Intlidonesia, the Republic of Korea, Mali, the
Philippines, South Africa, Thailand, Uganda andtimted States. In addition, Cedefop covered
six European Union (EU) member States: Denmarkorist France, Germany, Spain and the
United Kingdom. The ILO global synthesis repbmyhich analyzes the situation in all 21
countries involved in the study, and the Europeamhesis report,which covers the six EU
countries, as well as all individual country report are available at:
http://www.ilo.org/skills/what/projects/lang--en/VWCS _115959/index.htm(the ILO website)
and http://www.cedefop.europa.e(Cedefop website; look undeBkills Needstheme). The
unedited background country studies have beenghddliin the electronic form in order to make
them available quickly. The summaries are publisigedart of the synthesis reports.

The global project in the ILO was coordinated by 8kills and Employability Department
and, in particular, benefited from comments anchrtié@l guidance by the team under the
leadership of Olga Strietska-llina, Christine HofmaMercedes Duran and Shinyoung Jeon. The
ILO coordinating team would like to express grdeiniks to the China Academy of Labour and
Social Security of the Ministry of Human Resouresesl Social Security for their background
country research which contributed to the globaldgt Special thanks also go to the ILO
regional and country field offices for the projettpport and the ILO colleagues who assisted
research at national level.

Christine Evans-Klock
Director
Skills and Employability Department, ILO

! Strietska-llina, O.; Hofmann, C.; Duran Haro, Nepn, S. (forthcoming 201G5kills for green jobs: A
global view. Synthesis report based on 21 counf{Ganeva, ILO Skills and Employability Department).

2 Cedefop. (forthcoming 20105kills for green jobs: European synthesis reghtxembourg,
Publications Office of the European Union).
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Abstract

China has committed to a low-carbon developmentepatwhich has many challenges
ahead, and the skills strategy arising from thasiteon to a low carbon economy is necessary,
but inadequate skill response is a problem here.skills needs in China’s industries, which are
rapidly changing due to new green jobs or exisjolgs turning green, have been growing.
China’s skill response should be swift and effegtiwith coordination between various
government departments, which should play a moteeacole by anticipating the changing
green skills needs by surveys of employers and &mepk. And China’s tripartite mechanism
among government, employers and employees infekiflation and delivery is necessary.






Executive summary

Introduction

China’s shift towards a low carbon economy and ghmwving importance of sustainable
development will bring about an urgent need for rekills and the creation of green jobs.
China’s priorities for attacking climate changeadhwe the need to analyze industry to identify
greening opportunities and invest in new greenneldyy while ensuring that the green jobs
generated are decent.

Key challenges

China will face a number of employment and skiiiated challenges in preparing for the
shift towards a greener economy. Greening of then@wmy requires workers in many
occupations to have new green skills, and the ssldiévelopment strategies and training
programmes need to be adjusted to meet this nevamtnVocational training, recognized
nationally and developed by industry, plays a aaitirole in provision of green skills, as
vocational training programmes are responsible gooviding training for 80 per cent of
occupations. Whilst there are a growing number etiary qualifications in the field of
sustainability, university qualifications will onfprm part of the solution to addressing China’s
environmental challenges. As the majority of warlgteen enterprise and industry is expected to
be carried out by non-University educated workeogational training will be critical in skilling
a labour force geared towards green jobs, inclutdiging to meet immediate business needs, as
well as providing pathways to higher level quaétions.

With green occupations a new concept in China, eely few professional qualification
standards have been adopted for green occupalionsder to anticipate the future green skills
demands in the labour market more extensive raseard data collection need to be conducted
and existing skills anticipation mechanisms needetstrengthened

Managing the skillsimpacts of the green transition
= Green restructuring and needsfor reskilling

The impacts of greening on the labour force varyaty and are felt the most among
energy-intensive industry. Unemployment is incnegsin the coal and cement industries as
plants, previously responsible for employing thawsaof workers, are downsizing. In some
sectors, such as forestry, wind power, solar pamer recycling, green restructuring is expected
to have a positive effect on employment. Workerddwnsizing sectors need to be provided with
new skills to help them find re-employment.

= Greening existing jobs and skills sets

Greening existing jobs is necessary to lessenhi#anmental impact of energy-intensive
industry. Building and construction, transport agficulture are among high-impact industries
that account for around 70-80 per cent of oveesburce use and emissions. The building sector
in China is an industry which is expected to grow dbper cent annually. Energy-efficient
measures in the construction industry lead to tirgwirect, and induced jobs. Scope for
greening also extends to the automotive industhgre growth can be directed towards making
more efficient models using cleaner engine techgie®) and the recycling industry, where
greening opportunities exist in the management-wfste, of which 70 per cent of the global
total is estimated to be borne by China. Greeninthese industries will impact the skills sets

Xi



required in different occupations throughout thet@e Many good company level initiatives to
set up training programmes exist, but green sk#iiming has not yet been included in the regular
training curricula.

= New green occupations

Investment to tackle the effects of climate chaisggeeing new job opportunities emerge in
sectors related to clean technology; renewableggnsuch as solar and wind power; recycling;
urban and rural renovation and nature conservalibie. 2007 China Solar PV Report projects
that employment in China’s PV industry could red€9,000 by 2020 and as many as 5 million
by 2050. Employment in the wind power industry wasund 120,000 in 2008 and is also
expected to grow significantly. New job opportuedtiin some sectors are contrasted by
bottlenecks caused by a shortage of green skili;maCwill need a thoughtful green strategy to
better match the supply and demand for green jobdsaddress the skills gap.

Conclusion and recommendations

With a significant share of China’'s economic stiosulpackage directed at low-carbon
investment, the indirect impact on the green econisnexpected to be great. A green economy
requires green jobs but there are skills gaps dmitages in each sector of the economy.
Recommendations for addressing the challenges iatstavith China’s greening economy are
to:

= Set up tripartite dialogue and between governmemployers and employees to discuss
the transformation of the education and trainingg@e emphasizing shared responsibility
amongst stakeholders for investment in education.

= Ensure that the changes to the education systenriges and lead by the State. National
qualification standards for all green collar ocdigres are needed and existing levels of
government investment in vocational education aaiding needs to be increased.

= Facilitated through consultation with industry, dayers and trade unions, develop a
green curriculum that meets the needs of indu¥egchers and trainers should mostly be
industry experts as well as academics. Flexiblmieg delivery methods will make green
training more accessible to workers and encouraggcipation across the sub sections of
the community.

= Build business awareness of specific measuresdaeytake to reduce the environmental
impact of their activities and their compliancewitlevant state and national legislation.
As sustainability remains a relatively low priorityr businesses that are not large emitters,
the government will need to encourage investmegteen skills training.

= Raise the profile of the employment opportunitiasgreen and sustainability sectors
through communication of accurate career adviegitrg and the creation of employment
pathways.

= Conduct further research on professional qualificastandards for green jobs and skills.
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1.

Introduction

In the past thirty years, China has experiencedragagglented economic growth and
development. Recently, however, growing threatsxfadimate change are challenging China to
take urgent action. The growing importance of snatde development and the shift to a low-
carbon economy will require new skills and quadifions, offering great potential for the
creation of green jobs. The objective of this ré®to identify the strategic skills development
responses in light of environmental degradatiomatie change and the global call for greening
economies. It will outline the major challenges amibrities for climate change adaptation and
subsequent greening policies and strategies. $gbif the report will address the skills
implications and responses of greening existingusiries, as well as the potential for job
creation in new industries.

It is urgent for China to create more green joldsn& faces challenges which require urgent
action to sustain growth and guard against thesregkcatastrophic climate change. Currently,
China is the world’s second biggest emitter of gherise gases, with the United States in first
place. China’s greenhouse gases, mostly producédifoyng fossil fuels, make up 17.9 per cent
of the global total. And according to the Internall Energy Agency, China’s emissions will
exceed those of the United States by 2010. Moredeina’s carbon emissions per capita are
also approaching the global average, and loolosexdeed it before 2010.

Climate change may indeed have a serious impa@hona’s environment and economy.
The warming winters and China’s increasingly sevextiral disasters could only be the start of
negative impacts of global warming. The effectshuinking glaciers and rising snowlines could
also have a disastrous effect on China’s northwesth relies on snowmelts for agriculture and
stock-raising. We do need to take climate changewssly and reduce our emissions.

China has signed up to the Kyoto Protocol on acppia of “common but differentiated
responsibilities”, and also signed the Copenhagjerate accord on 9 March 2010. But the target
of maintaining atmospheric concentrations of carbmxide at around 0.055 per cent is clearly
at odds with China’s current phase of rapid indaktation. It would severely restrict the
country’s legitimate future development if there aio appropriate green job strategies. China’s
current process of industrial growth and urbanirativill continue until at least 2030, and it will
be impossible to prevent an increase in greenhgaseemissions between now and 2050. If
China was now to begin the transition to a low-ocarleconomy, the cost of cutting emissions
would be far greater than previously imagined. Example, making buildings more energy-
efficient would require an additional 15 per ceftimvestment, while funding for renewable
energies would need to increase by at least 3@g@r Where would this money come from? In
the short term, the costs of technology for carbapture and storage are also too high, and the
process is energy-intensive, making it of dubicaisie as a method to reduce emissions.

China established in 2007 a National Leading Grioudddress Climate Change, headed by
Premier Wen Jiabao. It has set the aims of cuttiregenergy consumption per unit of gross
domestic product by 40 to 45 per cent from 20056202

China’s strategy for green economy starts withwise use of energy as China has a target
of being able to generate energy from coal withafreero” greenhouse gas emissions, within the
next decade. There are several hundred years bfesiaurces, which will continue to be used
for energy security reasons. China’s research anmgtcarbon dioxide underground, monitoring
and verifying it — with a target for a pilot schewieinjecting 100,000 tons of CO2 — will provide
confidence that it is technically feasible. But,Ghina, energy diversification is happening. For



instance, China has 11 nuclear reactors in operatiod a further 22 are under construction.
Nuclear power only contributes 2 per cent of curg@wer generation, but this is projected to
rise to as much as 16 per cent by 2030. Gas is affeedable energy source with less
environmental impact than coal. But it is becomiragder to recover, since China is going to
have to look further in more remote locations, @eper reservoirs, in more complex geological
structures, to recover oil and gas.

According to the United Nations Environment Progneen(UNEP et al. 2008), “green jobs”
are: work in agricultural, manufacturing, reseaattd development (R&D),administrative, and
service activities that contribute substantiallypteserving or restoring environmental quality ...
this includes jobs that help to protect ecosystantsbiodiversity; reduce energy, materials, and
water consumption through high efficiency strategie-carbonize the economy; and minimize
or altogether avoid generation of all forms of weaestd pollution.

The China Academy of Labour and Social Securitgjvasion of the Ministry of Human
Resources and Social Security, was commissionethéylnternational Labour Organization
(ILO) to coordinate and prepare the China contiisutof the ‘Skills for Green Jobs’ global
report. This report is part of a wider ‘Green Job8ative’ jointly sponsored project by ILO, the
United Nations Environment Programme (UNEP), thterimtional Employers Organization
(IOE) and the International Trade Union Confederat{ITUC). The Green Jobs Initiative is
intended to support efforts by governments, empbyand trade unions to promote
environmentally sustainable jobs and developmengsdlimate challenged world.

The major objective of the Skills for Green Jobsegrch project is to identify the major
challenges and priorities for skills developmentater to climate change and the strategic
development responses currently in place, as vgellhase being contemplated. Specifically,
these challenges and priorities relate to:

= Arrangement of laid-off employees due to closurealfuting enterprises;
= Supporting the emergence of new, green jobs; and
= The ‘greening’ of established jobs.

The paper is structured as follows. Section 2 plesian economic and policy context for
the current debate on climate change, and thes slitilategy arising from the transition to a low
carbon economy. Section 3 identifies the skillsdsem China’s industries, which are rapidly
changing due to new green jobs or existing jobsitgr green. Section 4 recaps the key
conclusions, and Section 5 provides a set of pdding research recommendations to move
forward with. The research method we used are dhebmation of galitative and quantitative
approaches, and we firstly did literature reviemd #hen acquired information through visits
to various enterprises, government departmentaeademic institutions

In China, there have been many new green initiatagopted, however, they are all still in
their initial phase. Therefore, there are many thiivns on the research concerning training
mechanisms and standards. China has not yet haigjthetrategic skills development responses
of the country in the light of environmental degafidn, climate change and the global call for
greening economies. However, it is necessary te baright skills for the green economies.



2.

Policy context

2.1 Key challenges and priorities for the green economy

There are a number of major environmental issuegndrChina’s green policy response.
Currently, China is the world’s second biggest &nibf greenhouse gases, with the United
States in first place. China’s greenhouse gasestlynaroduced by burning fossil fuels, make up
17.9 per cent of the global total. And accordingthe International Energy Agency (IEA),
China’s emissions will exceed those of the Unit¢ates by 2010. Moreover, China’s carbon
emissions per capita are also approaching the lglolsaage, and look set to exceed it before
2010.

There are many challenges for mitigating and adgptd climate change in a number of
China’s key industries. China’s steel productios Barged to account for 38 per cent of global
output in 2007, but despite improvements the cgismimills are still lagging behind those of
Japan, South Korea, and Western Europe in termgnefgy efficiency, carbon emission
reductions, and waste avoidan€dina is also the leading producer of cement witlr d. billion
tons, almost half of the total global productioron@prised of mainly small and medium-sized
production facilities, on average China’s cementlifies generate more CO2 emissions per ton
than those in Japan, Australia, New Zealand, aadetiropean Union. This critically relates to
climate change as cement is responsible for 5 @et af greenhouse gases emitted worldwide
(UNEP et al., 2008).

China’s main priorities should be to analyze curiedustries for greening opportunities, as
well as invest in new green technologies. Therenaary employment green job opportunities in
existing occupations. Non-wood pulp and paper pctdn is a shrinking proportion of paper
production yetemains a major source of income and employme6@hina. However, upgrading
non-wood pulp and paper mills could be a major eaf green employment, with the potential
to maintain employment for as many as 1 milliongle@nd income levels for 8 million farmers.
Furthermore, there are a number of employment dappities in new industries, like energy
supply alternatives. More than 600,000 people argl@yed in the solar thermal sector - by far
most of them in China (UNEP et al., 200#dditionally, renewable technologies are an
important opportunity for continued economic anthtelogical development.

Climate change may indeed have a serious impa€&hina’s environment and economy.
The warming winters and China’s increasingly sevextural disasters could only be the start of
global warming’s negative impacts. The effectshoirking glaciers and rising snowlines could
also have a disastrous effect on the country’s hmast, which relies on snowmelts for
agriculture. It is important to take climate charsgeiously and actively work to reduce China’s
emissions.

Furthermore, China’s other priority is that greebg need to be decent work, i.e. good jobs
which offer adequate wages, safe working conditigois security, reasonable career prospects,
and worker rightsChina, which has the largest amount of waste, hasixaof formal and
informal collectors. About 1.3 million people anm@oyed in the formal waste collection system
and an additional 2.5 million informal workers arap collectors. But beyond waste and scrap
collection activities, China has a far larger numtiepeople involved in all aspects of recycling,
reuse, and remanufacturing—as many as 10 millicording to one estimate. A recent report by
Recycling Magazine stated tha per cent of these workers are in very small slooks. Some
of the poorest people are employed to sort andctedlie plastic scrap. Furthermore, more often
than not, it is not ‘responsible recycling’ that being done: it is reprocessing with mostly
rudimentary methods, in which there are few envimental standards (Recycling Magazine,
2009).



2.2

People’s livelihoods and sense of dignity are boupdightly with their jobs. A job that is
exploitative, harmful, fails to pay a living wagend thus condemns workers to a life of poverty
can hardly be hailed as green. There are todayonsllof jobs in sectors that are nominally in
support of environmental goals—such as the eleictsaiecycling industry in China—but whose
day-to-day reality is characterized by extremelprmppractices, exposing workers to hazardous
substances or denying them the freedom of assmtiati

The response strategy

2.2.1 General environmental strategy

China signed the UN Framework Convention on Clin2tenge in 1992 and a signatory of
the Kyoto Protocol on a principle of “common buffelientiated responsibilities” and is eligible
for CDM participation in competition with other daweping countries. China’s pursuit of
sustainable development has in many respects bmesistent with climate protection and has
taken an active role in international and domestiivities regarding global climate change. The
Chinese State Council announced that China is gmimgduce the intensity of carbon dioxide
emissions per unit of GDP in 2020 by 40 to 45 matcompared with the level of 2005. This is
a "voluntary action" taken by the Chinese governmieased on our own national conditions"
and "is a major contribution to the global effont tackling climate change(Xinhua News
Agency, 2009). There are over 300 pieces of enwiemial legislation affecting Chinese
business and utility costs are rapidly rising.

China’s Clean Development Mechanism (CDM) Fund wilbvide technical assistance to
central ministries and local government, and witirease public awareness of climate change. It
will help develop policy through research and dijale® with government agencies, and also
invest in some clean coal projects. Furthermoren&lstablished in 2007 a National Leading
Group to Address Climate Change, headed by Prémgr Jiabao. It has set the aims of cutting
the energy consumption per unit of gross domestdyrct by 20 per cent from 2005-2010; to
increase the use of renewable energy to 10 perafeiatal energy consumption by 2010, and
increasing forest cover to 20 per cent by then.

Sustainable development is a national strategyhima; and under this umbrella strategy,
many policies, plans and measures on energy efligierenewable energy, reforestation, etc.
generate climate benefits. During the past two diesar so, China has promulgated dozens of
laws and regulations that promote sustainable dpwatnt, with positive impacts on climate
change, including laws on environmental protectiemergy conservation, development of new
and renewable energy, reforestation, soil and weterservation, and the like. From 1998
through 2008, a total of 980 billion Yuan, accongtfor 1.29 per cent of GDP, was invested in
improvement of the environment and preservatioranfsystems. Efforts are now under way to
prepare regulations or detailed policies to implentke China Energy Conservation Law. Forest
cover has increased from 13 per cent in 1988 té A€r cent today, which contributes to carbon
sequestration.

The Chinese government, in accordance with natisustainable development strategy and
the national conditions, has enacted and promulgatseries of climate change-related policies
and legislative measures, the most important ofclwhs energy-saving emission reduction
policies, which are the priority areas to reduaeghouse gas emissions and promote low carbon
development of internal consistency. China’s enaffigiency has been increasing. From 1990
to 2005, China's energy consumption of unit GDR@neonsumption reduced by 46.6 per cent,
reduce carbon dioxide emissions equivalent to Wllidrbtons. The current target is to be able to
generate energy from coal with “near-zero” greeskogas emissions, within the next decade.
There are several hundred years of coal resound@sh will continue to be used for energy
security reasons. However, measures have been fakaemergy diversification. The Chinese
government attaches great importance to climatagshand is creating a series of policies and



measures to address the issue. One of the govet'mmmsitiatives to reduce the country's
contribution to climate change was to establislaonal target to decrease energy intensity by
20 per cent by 2010. In a move to help China aehtbis target, and to facilitate national and
international low carbon development, World WildliFund (WWF) - with the support of local
and global partners - will implement a Low CarbaityQnitiative (LCCI) in China in the next
five years.

For instance, China has 11 nuclear reactors inatipa; and a further 22 are under
construction. Nuclear power only contributes 2 gemt of current power generation, but this is
projected to rise to as much as 16 per cent by.2836 is another affordable energy source with
less environmental impact than coal. However, lidsoming a scarcer resource, requiring China
to look further in more remote locations, in deepeservoirs, in more complex geological
structures, to recover oil and gas. China hastaem exploring the clean and renewable energy.

China’'s renewable energy accounts for 7 per cemriofiary energy, and China is actively
developing wind, solar, nuclear, hydroelectric ggethrough optimizing the energy structure.

In the Eleventh Five-Year Plan from 2006 to 2018jn@ has explicitly put forward the
guantification of energy-saving emission reductitargets, which will push forward the
development of the green jobs and skills, and befidal to sustainable development strategies.
In 2006, the Chinese government adopted the "Nailti@imate Change Program", "long-term
renewable energy development plan” and "Elevenik-Fear Renewable Energy Development
Planning”, promulgated the "Energy Conservation 'LdRenewable Energy Law", "Cleaner
Production Promotion Law" and other related legisita In August 2008, China adopted the
"Circular Economy Promotion Law", in order to reduemissions and the construction of
energy-saving environment-friendly society systeas Haid a foundation, Jiangsu, Beijing,
Liaoning, Zhejiang, Guangdong and other provincesraunicipalities have already developed a
circle of the region's economic development theraglanning, Shanghai, Baoding, Jilin and
other cities to carry out a pilot low-carbon cityill further the development of energy-saving
and low-carbon emission reduction into the locatle

Box 1: Low-carbon city example

China is in the process of rapid urbanization. The number of cities in China has increased from 193 in 1978
to 661 in 2007, among which 54 are so-called mega-cities and 84 are large cities, compared to,
respectively, 13 and 27 in 1978. By the end of 2006, the urbanization rate in China was about 43.6 per cent
of the population. This rate is rapidly increasing, with 75 per cent of the population estimated to live in cities
by 2050.

Energy consumption in heavy industries - such as iron and steel, chemicals and energy - accounts for
70 per cent of the total in the industrial sector, and is still growing at a fast pace. Industries themselves
represent 70 per cent of China's total energy consumption. Heavy industry provides the goods and products
which are increasingly consumed in cities.

The energy consumption increase in China's cities does not only result from rapid industrialization, but also
from the buildings and transportation sectors. There are 17 billion m2 of buildings in China's urban areas,
with 1 billion m2 added each year. China's vehicle population is also growing quickly, having surpassed 150
million by June 2007. In addition, urban energy consumption per capita is estimated to be three times higher
than that of rural areas. The annual migration of approximately 10 million people from rural areas to urban
centers projects a scenario of continued and rapid increase in urban energy consumption.

Vehicle emissions remain the biggest source of air pollution in cities. The pollution is the result of factors
such as inappropriate urban planning, insufficient public transportation investment, growing vehicle numbers
and low gas emission control standards.

Therefore, many Chinese cities have the challenges such as heavy polluting energy consumption, low
energy efficiency and growing CO2 emission. In order to deal with these challenges, many Chinese cities
have set clear vision on urban functions in light with the city's capacity for environmental sustainability. The




areas for a low-carbon city also include the use of energy-saving technologies, spread of environment-
friendly life styles, efforts to combat pollution, etc.

A low-carbon city has the following objective, strategy and outcomes:
Objective

Contribute to the national target of a 20 per cent reduction in energy density by attempting to decouple
economic development and CO2 emissions.

Strategy

Promote climate friendly solutions for key sectors in target cities to showcase and promote the positive
effects of using clean and sustainable technology.

Outcomes

1. A portfolio of best practice models for the implementation of low carbon projects so as to promote and
facilitate the practice of similar techniques and technology throughout China.

2. A large network of partners, funding and expertise.

3. Improvement of energy efficiency on both supply and demand sides.

4. High efficiency infrastructure on housing and transporting.

5. Enhancement of the monitoring and enforcement capability at city level.
6. 10 per cent Reduction of Major Environmental Pollutants.

7. Forest Covering Rate Increasing from 18.2 per cent to 20 per cent.

In order to achieve these targets, the city governments will promote best practice on regulation and policy,
low emission technology cooperation and diffusion, low emission business expansion, and capacity building
and awareness raising in the public. Besides, integrated public transport systems, green building technology
and clean production technology are among options to promote low-carbon cities. They also use fiscal
stimulation to local governments in the development of clean energy programs. Up to now, many Chinese
cities such as Beijing, Shanghai, Baoding, Zhuhai, Shenzhen, Hangzhou, Guiyang, Jilin, Nanchang,
Guangyuan, Ganzhou and Wuxi have started a pilot low-carbon development road. With the goal of setting
up low-carbon cities and through establishment and implementation of policies promoting low-carbon
economy, governments are guiding enterprises to develop green industries, improve resource and energy
efficiency to achieve win-win situation of environmental protection and economic growth, while reducing

resource consumption and pollutant emissions. For example , Shanghai has focused on Energy efficiency

of large commercial buildings. The municipal government has done energy consumption survey, established
databases, and set up models for renovation and management in office buildings and hotels; The
government of Shanghai also disseminates new technologies for design, renovation and construction of
eco-buildings. The city of Baoding has mapped out the low-carbon development plan. As the growth rate of
industrial increase value and finance revenue in Baoding climbed to first place in Hebei province, the growth
rate of low-carbon industry amounted to 40 per cent of the total. In 2008, Baoding's China Power Valley
construction project sold 500 MW of solar products and 5089 MW of wind power products, the equivalent of
10.64 million tons of carbon dioxide emissions. Baoding has the network on sustainable energy info
exchange and tech cooperation, and encourages the investment and export of sustainable energy product.
Besides, Baoding government intends to include the concept of low-carbon into the city planning and
industrial park construction. Therefore, Baoding has become a solar energy demonstration city in China,
and has established an industrial park of wind and solar technology. Baoding released in December 2008
low-carbon urban construction paper, hoping to develop the urban industrial economy dominated by low-
carbon model for the public to the concept of low-carbon living and behavioural characteristics.




2.2.2 Green response to the current economic crisis

As a result of the economic crisis of 2008-09 theaee been sharp reductions in industrial
production. For the past year, the Chinese econlasysuffered through a serious economic
slowdown caused by the collapse of the stock angsihg market bubbles, the destabilizing
effects of the housing implosion on financial maskend the sharp drop in export volume. The
stimulus package, while its main purpose is GDPwto included investment in measures
towards a green economy. In November 2008, Chiselatied a 4-trillion-yuan (US$585 billion)
package that designates at least 350 billion YWs8$61 billion) for biological conservation and
environmental protection. Moreover, China’s Minystf Environmental Protection (MEP) has
announced that the stimulus will not be spent enéhergy and resource-intensive industries or
high-pollution industries and will benefit the revable energy and pollution-control industries.
The announced 4,000 billion Yuan economic stimydaskage in China is gaining benefits.
According to HSBC's Climate Change Center, 34 pet of the package is "green" investment.
This Chinese Green stimulus plan was joined eaittisr year by similar government initiatives
elsewhere in Asia. Some have interpreted this aferege that the United Nations 'Green New
Deal'is gaining momentum.

As part of the stimulus package, the governmentemadoromise to address measures
towards a green economy. During the Chinese regquecess, the government has focused on
the following areas: energy efficiency; expandingsmtransit and freight rail; constructing smart
electrical grid transmission systems; wind powestals power; and biofuels. Most of the
government spending will be in the form of publdrastructure investments, public building
retrofits, public transportation, and building singrid systems, because the money to support
these activities can be delivered relatively quidsy the government, and through the central
government to local governments. Investments ireweble energy and energy efficiency are
also central to this proposal, and would be fundedugh a combination of public funds, tax
credits, and loan guarantees to spur private-s@otestment.

This 4,000 billion Yuan fiscal expansion, if respiirty deployed, would frontload spending
to launch a green energy economic development pnugie based on all of the renewable
energy and energy efficiency proposals. This ihki@ost in direct government spending would
be financed as part of the low-carbon transitiohictv calls for a balanced mix of private and
public funding, the latter financed with revenuenfra carbon cap-and-trade programme.

Investments in these green economy areas will me@mployment opportunities across a
broad range of familiar occupations—roofers, weddedectricians, truck drivers, accountants,
and research scientists. It will also strengtheeeraladders by providing pathways for workers
to move up from lower-paying to higher-paying gregbs that can be created on a
geographically equitable basis throughout all regiof the country. If this green economic
recovery programme was fully implemented in 2009auld reduce the number of unemployed
people.

All regions of China can gain significantly fromigtgreen economic recovery program. Of
course, due to climate and geography, not all agfathe country are equally capable of
capturing the benefits of specific technologies—dgample, solar or wind power. They are all,
however, equally capable of making investments ramatically improve energy efficiency
through retrofitting buildings, expanding publicatisportation systems, and increasing the
efficiency and stability of the electric grid. Slanly, all areas of the country have significant
renewable energy resources or the ability to ppete in the work of producing the goods and
services that will be demanded by a transitioriearc energy.



2.3 The skills development strategy in response to greening
2.3.1  Existing skills strategy

Vocational education and training (VET) in China psovided at three levels: junior
secondary, senior secondary and tertiary. Moshefskilled workers needed by the green jobs
are provided by vocational education and trainiysjem.

About half of all secondary school students atteochtional and technical (VTE) schools,
making this a highly important part of China's eatignal system. These schools were aimed at
equipping about half of all secondary school gréelmawith practical job skills, and the
remaining half, who attend general secondary sehdot general employment and for further
education. In addition to enroliments in full-timeurses of two, three and four years' duration,
the VTE secondary schools have substantial enralinmeshort courses for in service training
and for specialist pre-employment training.

VET in China is provided by both the Ministry of &zhtion (MOE), in charge of Secondary
Technical Schools and Vocational Schools (STSsSW8s) and Technical Colleges (TCs) that
provide mainly pre-service training, and the Minisbf Human Resources and Social Security
(MOHRSS), which oversees Skilled Workers SchooM/$$, providing training at secondary
level. The STSs are largely engineering trade dehoesponsible to the relevant technical
bureaus. The SVSs are for the most part managefirersted by local education bureaus. SVS
graduates find their own employment in the emerd¢mbgur market. Finally, SWSs are managed
by local labor bureaus, technical bureaus and pmges. The labor market is not fully developed
as that of the developed countries, and althoughcémtral assignment of graduates from STSs
and SWSs to jobs in SOEs is being abolished, stadeho are sponsored by SOEs and local
governments are committed to employment under tefragreements that are often between the
school and the enterprise or local governmens teported, however, that most graduates have
to find employment by themselves now. There are high proportions of fee-paying students in
STSs and SVSs who are not committed to any employer

Vocational training will play a critical role in pporting China’s successful transition to a
carbon-neutral economy. Vocational training cov@dsper cent of occupations in China and
provides nationally recognized training developgdrgustry, for industry. Vocational training
is competency based, delivered and audited agaatisinal standards and recognized in all areas.

Whilst there are a growing number of tertiary dfidiions in the field of sustainability, it
must be acknowledged that university qualificatiomd form only part of the solution to
addressing China’s environmental challenges. Thenta of changes to daily operational
practice will be enacted by people who are not ensity educated climate change professionals.
As a result, providers of vocational and tertiamjirting in sustainability need to demonstrate a
strong connection between sustainability trainimgl avorkplace implementation and provide
opportunities for students to apply these skillpriactice.

Emerging training in sustainability will need tccinde both full qualifications and targeted
skill sets to meet immediate business needs, dsawegiroviding pathways into full and higher
level qualifications.

Sustainability skills need to be included in vooatl qualifications at a range of levels,
including for Chinese vocation appraisal, standraloourses undertaken prior to employment or
as part of ongoing professional development.

In China, the national training packages provide ideal framework to integrate
sustainability skills and knowledge into a pradtieacational framework. As with other broad
ranging skills such as occupational health andsaied employability skills, sustainability skills



specific to sectors and occupations have the cgptaciorm an important component of all skills,
or units of competency, within national TrainingcRage qualifications. However, there are no
green jobs skills standards in China since greecupmation is a very new concept. China
Enterprises Federation supports the Chinese Indsigtosition on a new model for Training

Packages that recommends the inclusion of envirotaheonsiderations into every unit of

competency.

Within industries, there is a shift towards intdim@ally competitive, high-quality and
technologically advanced products, reflecting iased exposure to international markets. A
significant factor in the increased competitivene§she economy has been the sharp rise in
foreign direct investment inflows, principally tbet manufacturing and real estate sectors. Gross
foreign direct investment inflows grew fast and naecount for almost half of all such flows to
developing countries. In China, many low-carbonustdes or enterprises are booming. For
example, China rapidly has moved along the patheotwable energy development. About
16 per cent of China's electricity came from rerf@eaources in 2006, led by the world's largest
number of hydroelectric generators. Total instateg of hydropower reached 145,000 MW in
2007. China has set a target of 190,000 MW for 20Bghnology development and increased
amounts of investment in renewable energy techmedognd installations has increased
markedly throughout the 2000s in China, and investmn renewable energy is now part of
China’'s economic stimulus strategy. Researchers fitarvard University and Tsinghua
University have found that China could meet alltledir electricity demands from wind power
through 2030. With the booming of these low-carlemterprises, the need for skills of green
occupations is huge, and some enterprises, suBNRgBi Ya Di Auto Corporation), have their
training programmes targeting green jobs. Howetamrhnical schools, vocational schools and
colleges and universities do not have specific sesirfor green jobs skill training. Although
government has noticed the need for green jobls sthiere are no national initiatives for training
curricula for green occupations.

2.3.2 Need for green skills strategy

Sustainability will become central to China devehemt strategy. It is essential to integrate
sustainability into all aspects of development toithe products businesses make, into the
operations and processes of enterprises, and aatmuating practices, China will increasingly
demand green skills and knowledge.

In preparing for a greener economy today and inftlgre, China faces three major skills
challengesThe lack of skilled professionals and the abseri@ng benchmark to define what a
sustainability specialist is constitute a signifitaisk to business uptake. There are no Chinese
standards to indicate what skill sets are requioede qualified to provide advice or implement
sustainability business strategies.

The first challenge is to green existing jobs. &egrer, more sustainable economy does not
mean that we just train up some new workers inrgsidls and they clean up after the rest of us.
Greening existing jobs is crucial to meet curreatnednd for retrofitting and the re-tooling of
industry so vital to ensure our existing industgestinue to grow. It is particularly important in
sectors with a high environmental impact — inclgdiilding and construction, energy, transport
and agriculture. Activities in these high-impacatas account for around 70-80 per cent of overall
resource use and emissions. As these industripsrrégo the demands of a greener economy
and policy environment, jobs will require new skilWorkers in these industries need training
and upgrade-skill so that they can adapt to netwni@ogy and new ways of working. And it has
already been said that we need to up-skill existimogkers so that we can respond to the present
and ever-growing demand for retrofitting.

The second is to train new workers in the appropséills, so we can meet the demand for
employees with the right skills in renewable indiest and new green technology as they



develop. Demand for energy efficient alternativeslready outstripping the number of workers
who can do this kind of work. A good example is timrernment subsidy to encourage the
conversion of cars from petrol to LP@&iquefied Petroleum Gas). People who were keenke t
up this opportunity found themselves waiting irad line, because there simply weren’t enough
mechanics with the skills to do this work. Theraisimilar story on the take-up of solar energy.
And, as we have noted, we don’t have nearly ensldled workers in the range of occupations
needed to retrofit buildings.

Our third skills challenge will be in anticipatirtge future demands for green skills in
emerging industries. China’s current approachegréen skills are grossly inadequate. No-one
collects systematic data on the skills and knowdelgse of the workforce necessary to sustain
the shift to a low carbon economy. Yet a good ustdeding of green skill requirements in a
range of industries is a precondition to takingicect China also needs much better data on
consumer demand for green products and servicesyesgan anticipate future demand and
ensure we train an adequate number of workerseangskills. Unlike nations like Germany or
the UK, China does not have a green skills jobgetarChina should rectify this to drive
ambition, investment, planning and skills demand.

According to the state sustainability stratedgyhina has selected six areas for future green
investment in accordance with the strategy and etar&eds. It is expected that those sectors and
jobs will increase to change the China labour ntaskeicture in the near future, although the
skills for these occupations will change with tlerelopment of the sectors.

Table 1. Employment effect analysis of low-carbon development (Unit: 10,000 people)

. Indirect and induced
Direct employment

Sector Sub-sector employment
2005~2020 2009~2020
Forestry plantation and replantation 760 1,108.8
Forestry Management on sustainable forest 16.69 ~ 20.86 54~6.75
Forest tourism 3154 361.6
Thermoelectricity -23.0 78.25
Electricity Wind power 50.08 ~73.45 142.51 ~ 206.62
Solar power 18.64 62.35

-24.86
Infrastructure Steel Industry (2005 ~ 2011) -
Total 1,112.95 ~ 1,140.49 1,758.91 ~ 1,824.37
Green 56.7 151.7 151.7
investment 92.0 141.9 141.9
(2008-2010) 263 6.36 6.36
Total 151.3 300.0

Source: ILO (2009).

3 Survey by the research group of CALSS, 2009.
* Report on China Sustainability Strategy, Chinesad®my of Sciences, 2005.
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Table 2 outlines these areas as well as a numbgreeh employment opportunities. Many
of these jobs are already Chinese worker’s occopsititherefore they only require a “green”
upgrading of training and skills.

Table 2. Six areas for green investment and green jobs

Green Investments and Jobs

Strategies for green economic Representative jobs
investment
Building Retrofitting Electricians, Heating/Air Conditioning Installers, Carpenters, Construction

Equipment Operators, Roofers, Insulation Workers, Carpenter Helpers,
Industrial Truck Drivers, Construction Managers, Building Inspectors

Mass Transit/Freight Rail Civil Engineers, Rail Track Layers, Electricians, Welders, Metal Fabricators,
Engine Assemblers, Bus Drivers, Dispatchers, Locomotive Engineers, Railroad
Conductors

Smart Grid Computer Software Engineers, Electrical Engineers, Electrical Equipment

Assemblers, Electrical Equipment Technicians, Machinists, Team Assemblers,
Construction Laborers, Operating Engineers, Electrical Power Line Installers
and Repairers

Wind Power Environmental Engineers, Iron and Steel Workers, Millwrights, Sheet Metal
Workers, Machinists, Electrical Equipment Assemblers, Construction Equipment
Operators, Industrial Truck Drivers, Industrial Production Managers, First-Line
Production Supervisors

Solar Power Electrical Engineers, Electricians, Industrial Machinery Mechanics, Welders,
Metal Fabricators, Electrical Equipment Assemblers, Construction Equipment
Operators, Installation Helpers, Laborers, Construction Managers

Advanced iofuels Chemical Engineers, Chemists, Chemical Equipment Operators, Chemical
Technicians, Mixing and Blending Machine Operators, Agricultural Workers,
Industrial Truck Drivers, Farm Product Purchasers, Agricultural and Forestry
Supervisors, Agricultural Inspectors

3.  Anticipation and provision of sKills

3.1 Green structural change and (re)training needs

3.1.1 Green restructuring and its impact on the labour market

Green restructuring has its huge impacts on theulalmarket. In some sectors, the
employment implication is rather positive. Thesetses are forestry, wind power, solar power
and recycling industries, etc.

Forestry has made great positive contribution faigating global climate change. In order
to mitigate and adapt to global climate changeedtsy mainly adopts three channels, including
carbon sinks, carbon reserve and carbon substitfuéind series of action. According to the
research, we can see that a series of activesre$tfg dealing with climate change, such as
afforestation, forest management and developmeiatre$t tourism, can create a large number of
green jobs. It has an important strategic sigmifteafor the response to global climate change
and to ease the employment problem in the confditancial crisis.
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In fact, implementation of conversion cropland twekt, in addition to afforestation, has
also created many new jobs, such as pre-surveyebfiplementation of the project, engineering
planning and design, training of engineering imm@atation, engineering assessments and
monitoring, etc. If we consider a variety of inditemployment effects of afforestation activities,
such as forest management and protection, foressto, forestry and other sideline, the impact
of conversion cropland to forests on employmentukhbe fairly positive. In addition, the fields
for afforestation are mainly barren hills and wkstd in China, even conversed lands were
mostly lower in terms of farming output. After 2Q0& order to protect food production,
conversion cropland to forest areas have signifigareduced, turning to consolidate the
preliminary results of conversion cropland to fore forest management and protection. In the
project implementation process, the central andllgovernments and the forestry-related
functional departments have attached great impcetdo development of alternative industries
and labour force training, and the surplus laboucd in most regions after conversion cropland
to forests has generally been a good transfer setttement, therefore, negative impact on
employment of afforestation projects is not sigrafit as a whole.

The research results show that, from 2005 to 20@8amm 2009 to 2020, the total number
of short-term standard direct employment (based3@® days of work per person per year)
created by afforestation are approximately 5.77188 million respectively; the number of new
forest resources management jobs are 11.16 anchiBign respectively; the number of direct
employment created by forest tourism industry a6&.33 and 1,751.46 million respectively
(Table 3).

Table 3. Employment creation of the forestry industry in China

Index Direct employment effects Indirect employment effects
(10,000 people) (10,000 people)
Year 2005-2008 2009-2020 2005-2008 2009-2020
Afforestation and 577 183 8416 266.9
reforestation

Forestry Sustainable forest _ _ _ _
management 8.93~11.16 7.76 ~9.70 2.89 ~ 3.61 2.51~3.14
Forest tourism 46.6 268.8 53.3 308.3

Source: ILO (2009).

The new energy industries are booming in Chinakbéo the government support and
business innovation. Both wind power and solar poimdustries in China have very huge
potentials for employment creation. (See Tablesd5).
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Table 4. Employment creation of the wind power industry

Installed capacity

vear o windpover (100 persone
2005 126.3 19~25
2006 2599 39~52
2007 590.3 89~118
2008 12153 182~243
2009 2,115.35 31.7~423
2010 2,5008 375~500
2011~2020 12,0007 111.6 ~ 148.88

Source: ILO (2009).

Table 5. Indirectly created and induced jobs of solar power generation industry (unit: 1,000 persons)

Sector Year Indirect employment Induced employment Total
2005 11.1 29.4 40.5
Solar PV Industry 2006 329 89.1 122.0
2007 74.0 203.3 2773

Source: ILO (2009).

There are significant employment impacts of greaosjin many of China’s declining
industries. For example, on a country basis, Chamthe largest number of cement plants and
workers. In 2000, there were between 8,000 andd9%8énent production plants of various sizes
in China. Chinese cement plants remain very labdansive. Based on the above, the number of
job lost aroused by closed small Chinese coal-fir@der plants is shown as figure in table 6:

® Estimation based on data from Jan. to June 2009.
® It is the high target data published by Wind PoReport 2008.
"It is the high target data published by Wind PoReport 2008.

8 It is achieved based on the assumption that tlaéemployment per 10,000 KW will decrease 38 per
cent.

13



Table 6. Employees reduced aroused by closed small Chinese coal-fired power plants (2003~2020)

Year Closed capacity of small Affected employees

coal-fired power plants (1,000 persons)

(Mw)*

2003 1,800 11.16
2004 1,840 11.41
2005 240 1.49
2006 3,140 19.47
2007 14,380 89.16
2008 16,690 103.48
2009 1,300 80.60
2010 1,000 62.00
2011 8,000 49.60
2012-2020 28,800 178.56
Total 97,890 606.93

Source: ILO (2009). *MW = megawatts

Consequently, during 2005 to 2020, the number gbleyees reduced is expected to be
about 584,400. If more plants with large capadgtych as 125 MW or 200 MW) are closed in the
future, the total number of employees reducedinditease.

A report conducted by Battelle and commissionedthy World Business Council for
Sustainable Development states that in some irssartbey require 10 times the amount of
workers in developed countries (UNEP et al., 2008)order to have a cleaner environment,
China has developing the desulfurization indusagd the overall employment created by
Desulfurization industry from 2005 to 2020 wouldh880.5 thousand persons. (ILO, 2%)09

As a result of the green economy movement, manysunea taken in the cement industry,
including he relocation of polluting enterprises, will impeovhe urban environment. For
example, Miyun County in Beijing was to speed up #itological quality, and shut down
polluting enterprises to improve the urban envirenmThe county takes the closure, removal,
replacement and other measures to gradually makecdlinty cleaner, and achieve marked
results after continuing efforts such as the clesurd relocation of the polluting enterprises. The
closure of Sangyong Cement Plant, the largest safrpollution in Miyun is a step forward for
green development.

The coal industry has also experienced employmapacts of green jobs. China - the
world’s largest coal producer - cut some 870,00k jin the second half of the 1990he
growth of production has slowed in recent yeamnfil5 per cent to 8 per cent. Employment in
China’s quarrying and mining sectors has falleraditg as well, with a total loss in jobs of
31 per cent between 1997 and 20B2t China continues to add huge capacities in fioed-
power plants - 209,000 MW in 2006 and 2007 aloned&tn plants employ very few workers:
one in southern China near the Vietnamese bordedsn@ist 270 workers for a 1,200 MW
facility, compared with older plants that employ tap1,000 people in a 50 or 100 MW facility
(UNEP et al., 2008). As China moves toward a greeonomy, industries like coal, a major
source of greenhouse gases, will become obsoleteth@se industries employ millions of
workers, vocational training and skill upgradingloése workers will be required.

® China Energy Industry Analysis Report, Pan Jiahu@, 2009.
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3.1.2 Identification of training needs

The development of new techniques and green irdastias high demands for technical
staffs, but as a developing country, China has nhessreducated and low-skilled labour forces.
It is a disadvantage for China’s labour transforamatand would reduce the employment
opportunities for many low-tech labourers. ManyG#fina’s declining industries, in response to
the measures towards green economy, will havesskilplications. In the cement industtie
Chinese government has released new energy standargd at a 15 per cent reduction in
energy use by 2010. This shift toward energy-edfitiplants, both newly constructed and
retrofitted, is likely to produce some constructjobs in the short term, but will require fewer
workers in the long run. Jobs remaining in this enefficient industry will require higher levels
of skills and enhanced training programs for waske@mnd could be considered a light shade of
green, but this industry is not expected to be pinsource of new green employment (UNEP et
al., 2008).

If many of these declining, dirty industries becooi#solete as a result of the movement
towards a green economy, millions of unemployed kexs will require new green skills.
Additionally, China has reported shortages of eHlilvorkers. To remedy such shortages requires
not only adaptations in training new workers, bisbaetraining efforts for those workers who
transition from older, polluting industries to newes (UNEP et al., 2008).

Right skills for green jobs are the prerequisitenake the transition to a greener economy
happen. Today, skills gaps are already recognizgea major bottleneck in a number of sectors,
such as renewable energy, energy and resourceerffyc renovation of buildings, construction,
environmental services, manufacturing (MOHRSS, 200%e adoption and dissemination of
clean technologies requires skills in technologpligation, adaptation and maintenance. Skills
are also crucial for economies and businesses,amr&nd entrepreneurs, to rapidly adapt to
changes as a consequence of environmental palicidsnate change.

3.1.3  Skills responses

Skills response should be taken by all the stakkhsl of governments at all levels,
businesses, trade unions, individuals, and NGOs-gowvernmental organizations). It is
businesses’ responsibility to work with the Goveemtnand other agencies to have appropriate
skill responses in order to minimize the ecologfcaltprint of their activities and comply with
relevant state and national legislation. Curresthgtainability is a relatively low priority for
businesses that are not large emitters.

As a result, business commitment to changing pmrestito reduce the impact on the
environment needs to be developed through educttianhieve incremental change in business
operations. Over time, businesses will be bettacqd to respond to supply chain requirements
from the larger organizations with which they iaiglr Exclusive reliance on legislation as the
skills response may achieve base level compligdmoegver this strategy is unlikely to support
the innovative business responses required inahger term. Green jobs skills response is an
ongoing process that cannot be achieved overnlghiequires greater internal support and
motivation by a business than could be achievedesstully through legislation. If publicly
funded training for existing staff is not availabiiewill be incumbent on government to provide
strong incentives and case studies to support gmqdoto achieve this attitudinal and
behavioural change.

To cope with changes in the economy's skill requéets, the educational system was
transformed in several ways. To prepare workersiéw occupations, schools added courses in
practical subjects to the traditional academic iculum. While there is a role for classroom
modes of delivery, these are less likely to appeamployers due to the loss of productive staff
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time on the job. Consequently flexible learningivily models, including online, workbook or
CD-ROM based resources, will play a critical ralesupporting greater business uptake.

3.14 Case studies

Case study 1: Forrester

In the structural adjustment, some occupations are booming. In the past 20-odd years, four million hectares
of trees have been planted annually on average with the continuously increasing investment from the
central government. Meanwhile, the country also encourages citizens at the right age to take part in tree
planting. By the end of 2007, 10.98 billion person-time in total had joined voluntarily and planted 51.54
billion trees all over China. In recent years, through the measures like collective forest property reform,
farmers' enthusiasm for tree planting and forest protection has been aroused. At present, China has 54
million hectares of man-made forest, its stock volume reaching 1.505 billion m3, with the country's forest
coverage increased from 12 % in the early 1980s to 18.21 % now. In 2006, total area of green belt and park
in urban area in China reached 1.32 million hectares with 35.1% green coverage. It is estimated that from
1980 to 2005, a total accumulated net sequestration of 3.06 billion tCO2 was achieved by afforestation, and
1.62 billion tCO2 by forest management respectively, and 430 million tCO2 from deforestation were
avoided. All this has further enhanced the capability of forest as the sinks of greenhouse gas. For example,
the forester occupation is rather promising for greening the economy. A Forester is a person who inspects
the forest, cares the forest to prevent fire and protect the forest resources. There are three levels in this
forester occupation: primary (National Qualification Level or NQL 5), middle (NQL 4), advanced (NQL 3). A
forester should have the abilities of field care, understanding the information from outside, communications,
judgement, expression and ideation, and should be healthy. The state has set up the occupational
standards:

a. Minimum educational level:
Junior middle school
b. Training requirement:

The purpose and syllabus could be determined by the relevant full-time vocational schools. However, the
minimum training requirements for reaching each level are as the following:

- Primary: 120 hours of standard training;
- Middle:100 hours of standard training;
- Advanced: 80 hours of standard training;
c. Trainers
The requirements for trainers are as follows:

The trainers teaching the trainees for primary level should have the minimum requirement of advanced level
of NQL; The trainers teaching the trainees for middle level and advanced level should have the minimum
requirement of technician level of NQL; The trainers teaching the trainees for technician and advanced
technician level should have the minimum requirement of advanced technician level of NQL.

Up to date, many areas have training programs for foresters, and many foresters were lumberjacks before.
With China’s efforts for forestation, more and more foresters are needed. It is estimated that there will be
2.5 million foresters in 2010. The training is mainly provided by vocational schools or technical schools, and
sometimes supported by the local forestry bureaus of the local governments.
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Case study 2: Energy industry in China

China is optimizing the energy consumption structure through vigorously developing renewable energy,
boosting nuclear power plant construction and speeding up the development and utilization of coal-bed
methane. The target by 2010 is to raise the proportion of renewable energy (including large-scale
hydropower) in the primary energy consumption up to 10 per cent, and the extraction of coal-bed mine
methane up to 10 billion m3. Through building up its independent innovation capacity, and promoting
international cooperation and technology transfer, China will work hard to achieve big breakthroughs in
R&D (Research & Development) on energy development, energy conservation and clean energy
technology, to quicken the commercialization of advanced technologies; to enhance the technological
capacity of agriculture, water conservancy and forestry sectors to adapt to climate change; and to provide
strong scientific and technological support for efforts to address climate change by 2010. In order to have
high efficiency in energy consumption, China is accelerating the pace of phasing out of backward
production capacity. In 2007, the government announced a timetable for different areas to phase out of
their backward production facilities in 13 industries during the latest Five-year Plan period. In 2006, China
saw the shutdown of 14.38 GW (gigawatts) installed capacity of small thermal power generation units,
and the elimination of 46.59 million tons of iron-smelting obsolete capacity, 37.47 million tons of
steelmaking capacity and 52 million tons of cement production capacity. More than 2,000 heavily polluting
papermaking plants, chemical plants, and printing and dyeing mills were ordered to close down, as were
11,200 small coal mines. In addition, China is limiting the excessively rapid expansion of high energy
intensive and emission intensive industries. Relevant policies have been promulgated to control new
projects. Standards of market entry for high energy intensive industries have been promulgated. By
raising the entry standard of energy-saving and environment protection and by adjusting tax rebates for
exports and customs duties, the government is working to restrain the export of high energy-intensive,
pollution-intensive and resource-intensive products. The expansion of high energy intensive industries is
being slowed. More high-efficiency, energy-conservation equipments are used in the power-generation
and coal-producing sectors, and the government has quickened its pace to phase out small thermal
power stations and coal mines. In 2007, the coal consumption of power generation with capacity 6MW or
above dropped from 448 gce/kWh in 1980 to 370 gce/kWh. Energy and electricity consumption per unit
production of raw coal in 2007 dropped by 5.9 per cent and 5.1 per cent, respectively, as compared with
the previous year. The Renewable Energy Law was enacted in 2005 to give the obligation for grid
companies to purchase all the electricity generated from renewable energies; renewable electricity has a
privilege to be fed into the grid with a favourable price; and the incremental feed-in tariff of renewable
electricity to the grid is shared by all the society. A dedicated fund was established for developing
renewable energy to support the evaluation and investigation of renewable energy resources, related
technological research and development, construction of pilot and demonstration projects, and the
development and utilization of renewable energy in the countryside. By the end of 2007, the total installed
capacity of hydropower in China was 145 GW, and the corresponding annual power generation was
482.9 TWh, ranking first in the world in both installed capacity and power generation. An average of 26
GW of installed capacity was added in 2006 and 2007, with an average increase of 12 per cent each
year. The scale of wind power increased several-fold. Currently, with installed capacity of more than 6
GW, China ranks fifth in the world. In 2006 and 2007, some 3.05 GW was added, an average annual
increase of 148 per cent. Heat collecting area of existing solar water heaters has reached 110 million m2,
keeping China the world leader in this field for many years. The installed capacity of biomass power
generation is 3 GW, and the annual production capacity of ethanol fuel is more than 1.2 million tons. The
installed capacity of nuclear power is 9.06 GW, an increase of 30.5 per cent over 2006. The share of coal
in the primary energy consumption dropped from 72.2 per cent in 1980 to 69.4 per cent in 2007. The
share of hydropower, wind power and nuclear power combined was raised from 4 per cent to 7.2 per cent
in the same period. The total utilization of renewable energy equals to approximately 220 million tce
(including large hydropower). According to the Mid- and Long-term Plan for the Development of
Renewable Energy and Mid- and Long-term Plan for the Development of Nuclear Power, China will
continue to promote the comprehensive hydropower cascading development of river basin. It will quicken
the pace of constructing large hydropower stations on the precondition of environmental protection and
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proper migrant’s relocation. Medium and small scale hydropower stations will also be developed where
local conditions permit. China is determined to accelerate the development of wind power, to achieve
industrialization by scaling up exploitation. It will raise its capacity for R&D and manufacturing wind-power
equipment and make every effort to construct several wind-power farms at scale of GW and wind-power
bases at scale of 10 GW. China will vigorously promote biomass energy development and utilization by
attaching significant importance to bio-energy based power generation, biogas, biomass briquette and
biofuel. China will actively develop solar power and solar heating while strengthening the research,
development and utilization of new energy and alternative energy. It will make better use of coal-bed
methane and coal-mine methane, and develop small scale distributed power fueled by coal-bed methane.
China enthusiastically develops nuclear power. It is working hard to reform the nuclear power system and
spur mechanism innovation in an attempt to establish a market-oriented nuclear power development
mechanism. It will strengthen its capacity for R&D and manufacturing nuclear power equipment, and raise
its ability to absorb imported technology and make innovations on this basis. It will strengthen the related
technical services system for nuclear power operation, as well as the training of professionals. It will
implement preferential policies on taxation and investment that will promote the development of nuclear
power, improve nuclear power safety system and quicken the enactment of laws and regulations in this
field. Finally, China will push forward clean coal utilization and develop efficient and clean power
generating technology, such as large-scale combined cycle units and poly-generation, and promote R&D
on the technology for carbon capture and storage.

The energy sectors in China have lots of training activities, and some sectors have national standards of
the occupation, such as workers in solar energy and small wind power. The main problem is that some
most advanced technologies are too expensive for a developing country like China, therefore, some
training contents could not be fully used in reality. According to the statistics, generally speaking there are
following training contents:

= Energy planning: Socio-economic analysis, surveying methodology, resource assessment, renewable
technology characteristics, data collection and analysis,

=  Project design and management: Detailed knowledge of renewable technology characteristics, needs
assessments, budgeting, scheduling, economic and financial analysis, finance, human resource management,
computer tools for project management,

=  System design :Performance estimation methods, component characteristics, operating efficiencies, resource
availability, potential problem areas, failure modes and risks,

=  Specification and purchasing of components: Fitting specifications to needs and environmental constraints,
purchasing methodology, tender preparation and evaluation, critical and non-critical specifications, warranty
needs, information needs, standards and certifications,

= Installation services: Guidelines for installation of the target technology, Critical points for proper installation.
Alternate methods for unusual circumstances,

=  Maintenance services: Troubleshooting and maintenance procedures, use of test equipment, identification of
incorrect operation, user interaction,

=  Business skills for renewable energy implementation: Market assessment, product pricing, after sales
support, record keeping and analysis, marketing of the product or service, obtaining and efficiently using
finance, forecasting of cash flows, development of service businesses, and

=  Finance of renewable energy systems: Sources of finance, incentives and special conditions for renewable
energy, CDM and its effect, accessing grant funds, preparing financial applications. The training courses are
targeting all customers, from officials, engineers to workers, and the providers of the training courses are the
relevant government ministries, bureaus, and the industry associations, and some courses are provided by
universities, colleges and technical schools.
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3.2 New and changing skills needs

3.2.1 New green collar occupations

The employment impact of green jobs is also sigaift in new industries. The following
table outlines the global employment in the rendevabctor.

Table 7. Estimated employment in the renewable sector, selected countries and world, 2006

Renewable energy source World*  Selected countries
Wind 300,000 Germany 82,100
United States 36,800
Spain 35,000
China 22,200
Denmark 21,000
India 10,000
Solar PV 170,000  China 55,000
Germany 35,000
Spain 26,449
United States 15,700
Solar thermal 624,000-plus  China 600,000
Germany 13,300
Spain 9,142
United States 1,900
Biomass 1,174,000 Brazil 500,000
United States 312,200
China 266,000
Germany 95,400
Spain 10,349
Hydropower 39,000-plus  Europe 20,000
United States 19,000
Geothermal 25,000 United States 21,000
Germany 4,200
Renewables, combined 2,332,000-plus

*Countries for which information is available.
**Under the assumption that Japan’s PV industry employs roughly as many people as Germany’s PV industry

Source: UNEP et al. (2008).

It is interesting to note that China employs ov@pgr cent of the estimated employment in
the renewables sector. In particullamgre than 600,000 people are employed in the sodamal
sector - by far most of them in China.
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Table 8. Employment in China’s renewable sector, 2007

Wind power SolarPV  Solar thermal Biomass Total
Generati 6,000 2,000 1,000 9,000
on
Manufac 15,000 38,000 400,000 15,000 468,000
turing
Service 1,200 15,000 200,000 250,000 466,200
Total 22,200 55,000 600,000 266,000 943,200
Output 25 50 40 10 125
Value*

*Output value expressed in billion Yuan (1 billion Yuan = $135 million).

In China, more than 15 major solar cell manufactuveere thought to employ over 20,000
people in 2006, though comparison with data in @&@bsuggests this figure to be on the low side
(and installation and maintenance add more jobg)diRtion and employment look set to
continue their steep rise. The China Solar PV Reffom 2007 projects that employment in
China’s PV industry could reach 100,000 by 2020 pathaps as many as 5 million by 2050
(UNEP et al., 2008).

Another increasingly important green industry isnavipower. China’s wind power
developed so fast in the past 20 years. In 2006ealthe growth rate was 104.55 per cent,
reaching a total installed capacity of 2,589,400. Iduring the period from 1997 to 2006
installed capacity of wind power experienced amaase of nearly 17 times. China’s wind power
in 2006 reached the volume of 2.7 billion kwh, e®&sing 67.4 per cent compared with the
previous year. In 2008, the total installed cayaached 12,210,000 kw, five times of that in
2006. The total employment in China’s wind powedustry is about 120,000 in 2008reen
collar occupations in industries like the renewabsector and clean energy have enormous
potential for high job creation.

3.2.2  Greening existing occupations

Additionally, there are a number of existing ocdigrzs that can be upgraded for the
purposes of promoting a greener economy. For ex@mpthe auto industry, China accounts for
a large chunk of the world’s vehicle production @amaployment with 1.6 million employees. To
create large numbers of greener jobs in the adligsiiny, a concerted international fuel-efficiency
strategy is needed—with mandatory targets, acdelktachnology diffusion mechanisms so that
the most efficient and cleanest engine designsraireduced in timely fashion, incentives for
consumers to purchase the most efficient modeld, lange-scale investment to generate
additional breakthroughs in cleaner engine teclgietoand fuels (UNEP et al., 2008).

Another opportunity to green an existing indussyiri construction, by introducing retro-
fitting and energy efficiency measures. More tharpér cent of all new building construction is
now taking place in Asia, mainly in China. In thexhtwo decades, 300 million Chinese are
projected to move into urban centers, and Chinaealeill add 2 billion square meters (21.5
billion square feet) of new construction each yemubling its building stock by 2020. The
building sector in China is expected to grow byef gent annually. Energy-efficient measures in
the construction industry leads to direct, indireantd induced jobs (UNEP et al., 2008). The
wastewater treatment industry is also becomingrgnedue to technological advancement. For
example, the Dagqing Oilfield Co., Ltd did not hakigh efficient and effective wastewater
treatment methods, but in recent years, it adhrdde enterprise tenet of “devoting energy to
create harmony”. It comprehensively implemented strategy of establishing a green and
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ecological oilfield and actively propelled cleanoguction. With regard to problems of oily
wastewater treatment, it explored and applied neehriique of biochemical treatment and
established Changyuan Biochemical Treatment Staifo@ily Wastewater. This station was
established in August 2006, and put into operatioril6 Nov. 2007, with total investment of
RMB 0.171 billion Yuan, occupation area of 3.71agumeters and daily wastewater treatment
capacity of 30,000 cubic meters.

This station adopted treatment process which plagehemical treatment first and physic-
chemical treatment second, and increased the bhiadakility of wastewater through air
flotation, anaerobic hydrolysis tank and contaddation tank. Under the action of biological
fertilizer, the oil, long chain polymer, etc. comged in the wastewater were degraded after chain
scission and the wastewater achieved to natioaatlards after treatment. The whole production
system adopted PLC remote automatic control, aalizesl computer automatic management.
Therefore, the Changyuan Station of Biochemicabiment of Oily Wastewater was a station
with high degree of automation and high treatmeagacity in China. The establishment and
operation of Changyuan station has resolved prablefrbiochemical treatment of wastewater
containing oil and polymer in cold areas with higdtitude. Through the comprehensive
regulation of its regional wastewater, the stati@s realized the goal of reducing chemical
oxygen demand greatly, and played an obvious nmolenission reduction. It has made an
important step in protecting the water environmehtSonghua River, establishing charming
Daging and creating “Green and Ecological” Oilfiedshd played an important role in creating a
harmonious enterprise. Within one year after pgttitto operation, the station has treated 7.52
million cubic meters of wastewater containing ailtétal. In 2007 and 2008, it was honored as a
“green and environmental protection station” by tingther Group Company.

Non-wood pulp and paper production remains a nm&jarce of income and employment in
many areas. The shift away from non-wood pulp aaqgep manufacturing will result in the loss
of income for farmers as well as actual job los&ssimates for the number of jobs lost in China
are as high as 1 million. If these non-wood puld paper mills were upgraded and made more
efficient, they would be a major source of greemplyment. A 2006 study by the International
Finance Corporation, funded by the Finnish Ministfy Trade, and Industry, analyzed the
potential for a more sustainable non-wood pulp @aqekr industry in China. The study concluded
that by modernizing pulping and chemical recovamycpsses, China could significantly reduce
pollution, energy consumption, and water consumptishile maintaining employment for 8
million people in the industry (UNEP et al., 2008).

Finally, many opportunities exist to create greesgupations in the recycling industig.
recent years, China has become a major destinatigiobal e-waste. The State Environmental
Protection Administration — China’s top environnardauthority — estimates that 70 per cent of
e-waste generated worldwide has been sent to Cl@hathe over 5,000 metal recycling
enterprises in China, only 1-2 per cent are lamgmiddle sized firms. In Guiyu, there are more
than 300 e-waste dismantling firms and more th@®family recycling workshops dispersed
across its 21 villages. Nearly 60,000 workers digieaover 1.5 million tonnes of e-waste
annually. The e-waste industry has become Guiya@nemic pillar, generating almost 1.2
billion RMB (approx. US$152 million) in 2006 alonagcounting for over 90 per cent of the
local fiscal income.

The whole industry is cramped by small companie$aatily workshops, which seldom
have any measures to protect the labourers or nkizoement (Recycling Magazine, 2009).
Greening in this industry would not only involve gupding technology and skills, but also
contribute to better decent work opportunitiestfa workers.
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3.2.3 Identification of skill needs

It is a nationwide movement to refresh the tradgiotrades with training in 21st century
knowledge and skills, which also means green jolkssk large part. As a result of investments
to mitigate and tackle the effects of climate, nelw opportunities will emerge in sectors related
to environmental services, clean technologies, wabte energies, recycling, urban and rural
renovation or nature conservation. The green-catlavement in China advances new, more
environmental technologies by training the worlcéthat can manufacture, install and maintain
them. It seeks energy security and climate changeeption through an emphasis on non-fossil
fuels and energy efficiency. The government halzexhthe importance of technical skills for
economic development and industrial structure adjest. In 1998, the Chinese government
drafted the Mid and Long-term National Plan for ¥bonal Skills Development, which has the
mechanism for matching the demands and supplyills gk accordance with the state economic
development strategies. The technical schools andtiwnal schools will adjust the majors with
the market needs, and the majors related with lasgan economy are increasing since the
government has decided to develop the low-carbotorse The central and local governments,
especially the educational departments and hunmsourees departments, have also guided the
development of these schools, and the majors Wwi#hpromising sectors, such as solar energy
and electricity car, are promoted.

New technologies create new training demands. O«wampgle is that information and
communication technologies (ICT) has changed sldthands in many ways, and many green
occupations also need ICT. The use of ICT is véignoassociated with cognitive and analytical
tasks. Since demand for problem-solving and comaatioin skills has risen, the high-skilled
workforces are needed in many areas. A narrow egijfsn of the green-collar concept focuses
on jobs in new energy technologies. In West Chmany installers of geothermal heating
systems and workers provide energy for homes asihésses across China. So it is necessary to
training the installer with green technologies. leer, much of the skills demands are identified
by the enterprises.

Retrofitting Chinese cities, for example, requivesrkers with construction skills who also
have up-to-date training on energy-efficient camdion, and the new energy economy will
create some brand new industries and many brandjoizsy But even more of it will involve
transforming the industries and jobs we alreadyeh@he government realized that it is a must to
have energy-efficient houses, so the Ministry ofuslng and Urban-rural Development
identified the priority of retrofitting as a way tmmbat climate change.

For these skills demands, the Chinese governmesd ssme surveys to identify, and
sometimes the research organs affiliated to themonent will apply quantitative projections of
employment based on econometric model, and thimate some results on future skill needs.
Besides, the public employment service could atkmtify the skill needs in labour market.
China has its country-wide public employment sexvgystem, which could help match the
supply and demand in the labour market by providsegvices to both employers and job-
seekers. Nowadays, the public employment servic€hina provides job seekers with job
guidance and placement service, and can assistdhers in meeting skills and training needs.
The public employment service also provides trajn@nd retraining to the job seekers.
Therefore, it could play a very important role ietecting and address the skill shifts and
demands.
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3.2.4  Skills responses

The Ministry of Human Resources and Social SecUM¥DHRSS) and the Ministry of
Education have begun to respond to the growing f@edET to accommodate green skills and
knowledge. Coherent accompanying skills developnmeaasures in making by the MOHRSS
include:

1. Construction of basic training system for skilfgreen jobs:

= Developing green jobs by all means;
= Establishing standards for skills of green jobs qualification for workers;
= Training for trainers on green job skills.

2. Entrepreneurship training on skills for greeips;:

= In business start-up training, skills for greensjelll be included;

= Encouraging people with entrepreneurial spiritdbig green enterprises and development
of skills for green jobs;

= |n the database of entrepreneurship training lestd, green enterprises skills category.

3. Improvement of infrastructure for training fdils of green jobs:

= Establish courses and training projects on skiliggreen jobs;
= Textbooks and related guidance books and matenmalsaining for green jobs;
= Publicity and research on skills for green jobs.

4. Support systems by the government:

= Subsidies for the workers who participated in tA@ing for skills of green jobs;

= Micro credits and taxation breaks for those whoetgdart in green entrepreneurship
training.

There are no specific, industry-based competeranydsirds for sustainability and guideline
competency standards that can be taken up in auogtiry sector. However, some industries have
begun to think about competency standards. Greenpations exist in a range of industries,
including in construction and manufacturing. A n@nlof provinces have provided funding to
industry associations to develop green plumbingaitives, which assist plumbers to become
trained and accredited in household water and greffigiency. There is also great demand for
‘eco-smart’ electricians.

In the e-waste recycling industryzere have been attempts to undergo various meatsures
make greener desigrnBhe government, which is short of both resourcesexpertise, has been
struggling to do the work. Seven central governnagpartments and administrations jointly
issued the Management Regulation on Pollution @braf Electronic Information Products,
which took effect on 1 March 2007 which will gratlygphase out the use of several hazardous
materials in electronic products to control pobhati from the source, forcing domestic
manufacturers to use ‘greener’ designs (Recyclirrgézine, 2009). These greener designs will
consequently require skills upgrading for the woske
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3.2.5 Case studies on new green collar occupations

Case study 3: Small Wind Power Worker
China’'s MOHRSS has established the occupational standard for Small Wind Power Worker.

In China, the Small Wind Power Worker is the person who does installation, adjustment, operation
management and maintenance of the small wind power of less than 10 KW per turbine. This occupation
has 5 levels: primary (National Qualification Level or NQL 5), Middle (NQL 4), Advanced (NQL 3),
Technician (NQL 2), Advanced Technician (NQL 1). A small wind power worker should have the abilities
of observation, understanding, judgement, expression and ideation, and could have the capabilities of
computation and map reading, and has agile fingers and arms and good coordination. The state has the
following requirements for a Small Wind Power Worker, which was developed in 2007 after intensive
consultation with the Ministry of Agriculture:

a. Minimum educational level
Junior middle school
b. Training requirement

The purpose and syllabus could be determined by the relevant full-time vocational schools. However, the
minimum training requirements for reaching each level are as the following:

Primary: 220 hours of standard training;

Middle: 180 hours of standard training;

Advanced: 140 hours of standard training;

Technician: 100 hours of standard training;

Advanced Technician: 80 hours of standard training.

The basic technical skills taught in the above-mentioned vocational levels of training include:

1. Basic knowledge on wind power generation. E.g. the knowledge about wind power utilization, the
components of the small wind power generation system and its application, and the basic manufacturing
methods of the small wind power generation system;

2. Knowledge on reading and drawing graphics. E.g. basic knowledge on reading and drawing graphics,
basic knowledge on floor plan, basic knowledge on electric wiring diagram and basic knowledge on
equipment assembly graphics;

3. Basic knowledge on theories. E.g. basic knowledge on electric applications, basic knowledge on
mechanical transmission, and knowledge on common legal units of measurement and their conversion;

4. Safety knowledge, including common knowledge on fire, electricity, work safety and first aids;
5. Relevant laws and regulations.

Besides, the trainees will receive training on work ethics.

c. Trainers

The requirements for trainers are as follows:

The trainers teaching the trainees for primary level should have the minimum requirement of advanced
level of NQL; The trainers teaching the trainees for middle level and advanced level should have the
minimum requirement of technician level of NQL; The trainers teaching the trainees for technician and
advanced technician level should have the minimum requirement of advanced technician level of NQL.

The number of small wind power workers is, according to estimation, 120,000 at the end of 2008. The
government has programs to train the workers for this occupation is 5,000 in 2008, but the trainees will
increase dramatically with the government support for clean energy development. However, this is a new
occupation, and the government has just set up a standard. Therefore, the number of workers who
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passed the examination and got the certificates is only 200. According to the experts, the technical
workers with certificates will increase significantly as the country has committed to clean energy
development strategy. The providers of such training are mainly the vocational and technical schools and
colleges, and the government would like to support such training courses. Some universities, such as
Tsinghua, also have majors on electricity, and wind power is also their specialty.

Case study 4: Solarteur
China’'s MOHRSS has established the occupational standard for solarteur in 2003.

Solarteur is the occupation which install, construct, adjust, maintenance and management of solar and
PV equipment.

In China, the solarteur occupation has 5 levels: primary (NQL 5), Middle (NQL 4), Advanced (NQL 3),
Technician (NQL 2), Advanced Technician (NQL 1).

A solarteur should have the abilities of observation, understanding, judgement, expression and ideation,
and could have the capabilities of computation and map reading, and has agile fingers and arms and
good coordination. The state has the following requirements for a solarteur:

a. Minimum educational level

Junior middle school

b. Training requirement

The purpose and syllabus could be determined by the relevant full-time vocational schools. However, the
minimum training requirements for reaching each level are as the following:

Primary: 240 hours of standard training;

Middle:200 hours of standard training;

Advanced: 160 hours of standard training;

Technician: 120 hours of standard training;

Advanced Technician: 100 hours of standard training.

The basic technical skills taught in all the above-mentioned five levels training period include:

1. Basic knowledge on solar energy utilization. E.g. basic knowledge about solar radiation, the
components, types and operational principles of solar water heater and solar cooker, the basic
knowledge about solar radiation, the components, types and operational principles of solar house and
greenhouse, and the basic knowledge about solar radiation, the components, types and operational
principles of solar photovoltaic system;

2. Knowledge on reading and drawing graphics. E.g. basic knowledge on reading and drawing graphics,
basic knowledge on principle sketch of the system, Schematic Piping Diagram and building structure,
basic knowledge on floor plan, basic knowledge on electric wiring diagram and basic knowledge on
equipment assembly graphics;

3. Basic knowledge on theories. E.g. basic knowledge on engineering heat transfer, basic knowledge on
electric application, and basic knowledge on mechanical transmission;

4. Knowledge on materials. E.g. nature of the commonly used materials, metal materials, nonmetallic
materials, and anti-corrosion and insulation materials;

5. Safety knowledge, including common knowledge on fire, electricity, work safety and first aids;

6. Relevant laws and regulations.
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Besides, the trainees will receive training on work ethics.
c. Trainers
The requirements for trainers are as follows:

The trainers teaching the trainees for primary level should have the minimum requirement of advanced
level of NQL; The trainers teaching the trainees for middle level and advanced level should have the
minimum requirement of technician level of NQL; The trainers teaching the trainees for technician and
advanced technician level should have the minimum requirement of advanced technician level of NQL.

According to estimation, the number of solarteur is 2,000,000 at the end of 2008. The government has
programs to train the workers for this occupation is 12,000 in 2008, but the trainees will increase
dramatically with the government support for clean energy development. However, this is a new
occupation, and the government has just set up a standard. Therefore, the number of workers who
passed the examination and got the certificates is only 2,000 in 2008 since this is a new qualification. The
providers of such training are mainly the vocational and technical schools and colleges, and the
government would like to support such training courses.

Case study 5: The recycling occupations

Recycling is booming in China. It is hard to have an accurate statistics of number of the employed in this
sector. However, there are 160,000 garbage collectors in Beijing who make a living from the detritus of
urban life - plastic sheeting, office printouts, bottles, radiators and scraps of cardboard. Recycling has
become a global industry and China is the largest importer of the world’s waste materials. Great efforts in
developing the recycling industry can effectively relieve China's problem of resource shortage. China is a
country in which the per capita resources are comparatively short of.

Great efforts to develop the recycling industry can increase employment posts. As a whole, the recycling
industry is a labour-intensive industry; so, great efforts to develop the recycling industry can both
effectively make use of China's comparative advantages and increase employment posts so as to relieve
the pressures on employment. The investigation shows that with every import of 10,000 tons of waste
material, there will be an increment of 1000 employment!0,

For the moment, there have existed nearly 10 million dismantling enterprises in the Changjiang River
Delta and the Pearl River Delta, thus shaping up the industrial chain of “imports of waste and used
products. Exports of new products regenerated -- imports of waste and used products” and processing
areas, which have not only promoted the rapid development of the local economies but also have created
the employment of tens of millions people. In addition, the network of reclaiming waste and used
materials, which spreads all over the middle and large cities in China, has become an important channel
to solve the employment issues for migrant workers from the countryside. The training of these garbage
collectors are mainly carried out by the garbage companies, which have some initiative standards for
rubbish classification, generally recyclables and unrecyclables, and some companies have further training
of identification of useful materials. The training term is about one week, but there are standard courses.

Relevant laws and regulations as well as policies are distempered. In order to make the best use of
recycled resources, some developed countries in the west have put forth laws and regulations as well as
policies to encourage the development of the recycle economy successively, which have greatly driven
the development of the recycling industry. But in China, laws and regulations as well as policies that
promote the development of the recycling industry are insufficient, thus making people and enterprises
doubtful about the development of the industry and less confident so as to dare not invest too many funds
to enlarge the operational scale and improve the technological level.

The resource recycle technologies lag comparatively far behind. Due to insufficient emphasis and

19 Survey by the research team of the CALSS, 2009.
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comparatively less investment, China's R&D capabilities in resource recycle are rather weak, which leads
to the behind-lagging techniques in processing waste and used materials and the comparatively low level
of technologies and equipment. Thus, there exists a rather huge gap between the reality and the
requirements on the integrated utilization of resources and environmental protection. Especially, the
reclaiming and utilization technologies in such waste and used materials like storage batteries, dry
batteries, computers, TV sets, and refrigerators still lag behind comparatively, which has led to a failure to
make effective use of a great deal of electronic "garbage". In recent years, it is still difficult to spread and
apply some of the applicable advanced technologies due to the lack of funds although the state has
reinforced the research and development of relevant technologies and has made some achievements.

Table 9. Recycling employment

Stages Formal employment Informal employment Total employment
Collection 440,000 440,000
Disassembly 400 125,000 125,400
Material recovery 15,000 125,000 140,000
Final disposal 600 600

Source: Survey by the MOHRSS (2009).

Employment in reuse stage, China has 2,000 reuse market, employing 5 million people, including
1 million laid-offs, and 98 per cent of them are in informal employment, 1 per cent of over 5000 metal
recycling enterprises are large and middle sized firms.

Although there is no national standard for the occupation in recycling, the government has the
expectation to establish certain norms. The existing training programme is targeting for both the public
and some garbage collectors. The contents of the training are garbage classification----generally just for
the recyclables and unrecyclables. The main problem is that the training just covers part of the garbage
collectors and the training courses are not in full details.

The providers of such training activities are mainly the local governments, and sometimes the local
communities would like to provide these training too.

3.2.6 Case studies on greening existing occupations

Case study 6: Jobs in wastewater treatment

The existing occupations could be made greener by technological improvement. The wastewater
treatment is one example.

By the end of 2008, of the 661 cities in the country, there were 383 cities which established 892
wastewater treatment plants, wastewater treatment rate increased from 34 per cent in 2000 to 62 per
cent, and formed wastewater treatment technology route and management mechanism adjusting to the
situation of the country. Of which, wastewater treatment rate in 135 cities got to or was close to 70 per
cent, treatment scale per plant was to 1 million cubic meters per day. Because of the increasing
attention of governments at all levels on the environmental protection, China wastewater treatment
industry is growing rapidly, total volume of wastewater treatment increases year by year, town
wastewater treatment rate increases continuously, but at present, China wastewater treatment industry
is still in the primary development stage. On the one hand, capacity of China wastewater treatment
can't catch up with the rapid expansion of the water using scale, and construction of the matching
equipments such as pipe network, sludge treatment, etc. lags behind seriously. On the other hand,
there is an obvious gap between China wastewater treatment rate and the one in developed countries,
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and the load rate of treatment facilities is low.

So, China should perfect the policies and regulations of wastewater treatment, establish supervision
system, create rational wastewater treatment charge system, support the development of domestic
environmental protection industry, and promote industrialization and marketization of wastewater
treatment industry. Wastewater treatment industry is a sunrise industry, and the development prospect
is very broad. China will invest 300 billion Yuan to promote urban wastewater treatment and utilization
during the “11th Five Years Plan Period”, and China wastewater treatment industry will have a rapid
development period since then.

Urban sewage is a leading contributor to water pollution in China, but the country runs starkly short of
treatment facilities. Treatment of sewage is essential to ensure that the effluent in the receiving water is
ultimately discharged or is not significantly polluted. However, the degree of treatment required will vary
according to the type of receiving water. A lower level of treatment may be acceptable for discharges to
coastal waters where there is rapid dilution and dispersion. Sewage treatment involves:

1. The removal of solids by physical screening or sedimentation;
2. The removal of soluble and fine suspended organic pollutants by a biological oxidation process.

To achieve the ambitious target of raising the sewage treatment rate to over 60 per cent in all urban
areas by 2010, China will need to embark on an all-out construction effort. Some 10,000 new treatment
plants will be needed just to achieve a treatment rate of 50 per cent at the current rate of discharge.
Sewage treatment produces sludge as by-products and these have to be treated and disposed of
separately in an economical and environmentally acceptable way. Every day, an estimated 3.7 billion
tons of sewage is discharged in China. With a current treatment rate of just 45.6 per cent, more than
half of that sewage runs freely into rivers or lakes, seriously degrading water systems and harming
biodiversity. China has only one treatment facility for every 1.5 million urban and suburban dwellers,
compared to one for every 10,000 people in the United States.

For better treatment purpose, China used some new technologies and equipment. The main equipment
for sewage treatment; Flocculation reactor, reactor flotation, activated carbon adsorption column, ozone
generator and the flow monitoring device, the return sludge pump, Roots Blower, pipeline booster pump
submersible sewage pump, self-priming pump.

Besides, some new ways are also used, such as the advanced molecule treatment.

Case study 7: Biogas jobs in rural areas

For recycling economy, China has been making efforts to create more green jobs. For example, the
biogas industry is developing well. From the government side, a complete and efficient network has
been formed: Under Department of Science, Education and Rural Environment, Ministry of Agriculture,
Division of Renewable Energy has been established; There are 34 administrative departments and
technical extension institutes at provincial level; about 200,000 people work for China’s rural energy
industry; 46,000 people for management and dissemination; 36,000 for enterprises and industrial
services; 170,000 rural technicians. The rapid development has attracted hundreds of companies to
develop biogas products and equipments and some of them have won national biddings. There are
nearly 22 million households with digesters and how to provide good service has become a big
problem. Some service associations and energy companies have emerged and the formation of service
system is no longer dominated by government but participated by NGOs and industrial bodies.

According to the national plan, by the end of 2010, there will be 40 million households using biogas
digesters and the annual biogas output shall reach 15.5 billion m3. Among the 146 million households
that are suitable for biogas development, the dissemination rate shall reach 30 per cent and in 2020,
the rate shall be 70 per cent. According to the national, by the end of 2010, 4,000 large biogas plants
shall be built on husbandry farms and the total number of large biogas plants shall be 4700, accounting
for 52 per cent of the total number of large scale husbandry farms. The potential pollutants shall be
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utilized as precious resources.

Firstly, the employment admittance requires the technician to get a national-acknowledged certificate to
guide or build digester. But the total number of certified technicians cannot meet the huge demand for
building new digesters, leading to poor-quality digesters with a short life.

Secondly, the significance and contributions of rural biogas technology have not been fully recognized.
Biogas projects have effectively increased farmers’ income and improved their living standards and
treated industrial and agricultural wastes, but most social, environmental benefits and contributions to
community development and to global climatic changes alleviations are external. It cannot benefit
farmers in terms of cash income. Thirdly, the majority of poor farmers and small farms cannot afford
building a digester because of financial shortage.

Rural biogas has developed steadily. By the end of 2007, there are 26.5 million households built biogas
digesters, producing 10.2 billion m3 biogas every year. Farmers’ increased income and reduced
expenditure reached 13 billion Yuan and 90 million farmers have been directly benefited. There are
18,000 small biogas plants with total volume 700,000m® and 8576 large biogas plants built on
husbandry farms. Central government has invested in Eco-campus building in Hebei, Fujian, Shanxi,
Hubei, Guangxi, Hainan, Chongging, Sichuan, Yunnan and Shaanxi provinces. The total investment
was 800 million RMB Yuan in 2007 and 800 million in 2008. In China, the occupation of methane using
workers has 500,000 people, and the annual training number is 1.35 million.

Investment in biogas development has increased dramatically. During the Ninth Five-Year plan period,
Chinese government has invested 6 billion Yuan for biogas development. Since 2003, the annual
investment has been over 1 billion Yuan and in 2006 over 2 billion and 2.5 billion in 2007. The financial
support has accelerated biogas development. Besides, the private sector has been attracted by the
rapid development and the private investment has increased. External funds from World Bank and CDM
projects have also become a major source.

Rural energy and ecology development cooperation project has got a US$33.119 million loan from
Asian Development Bank and Global Environmental Facility (GEF) grant US$6.361 million, and 16,005
household biogas digesters have been built, accounting for 82 per cent of the planned number; GEF
Project of Livestock waste management in East Asia has aimed to reduce and prevent the pollution of
the international waters, namely South China Sea (SCS) from rapidly increasing livestock production. A
World Bank loan project of New Countryside and Eco-household Programme shall be finalized this year
with WB loan of US$120 million. This programme has very positive impact on the development of skills
in the biogas industry since the training of staff members as well as workers.

Case study 8: Car manufacturing — Occupations to become greener

Some occupations are becoming greener. For example, the car manufacturers are producing more
environment friendly vehicles. The National Commission of Reform and Development has publicized
supporting policies for new energy vehicles and launched a pilot programme in 13 cities that will
subsidize the use of new energy cars in the public transport system. China's endeavour toward the
mass use of electric vehicles is getting momentum, although there are still many barriers that may
hinder the development of electric cars in China.

Additionally, China is to set standards and rules that are closely related to the manufacturing and use of
electric vehicles. China is set to become the world's largest producer of environment-friendly cars within
10 years, largely due to the central government's backing and the domestic car makers' ambitions to
push electric vehicles. The country is set to dominate the battery-powered car segment as the
government has aggressively pushed for technology development, which in turn will breed more early
adopters. China's environmental watchdog has adopted an auto emission standard equivalent to Euro
Il nationwide in 2008. The State Council issued a plan in March 2007 aimed at turning China into a
global leader in new energy cars, including electric ones, by 2011 with an annual production capacity of
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500,000 units.

A number of Chinese carmakers have scheduled to introduce electric vehicle models in recent years.
Prominent among them are market leader BYD's E6 with a price tag of 250,000 Yuan. Chery's S18 is
also likely to debut with a tag of 70,000 Yuan. The skills for these car-related jobs are in strong demand,
since many workers have to shift or upgrade their skills as issues like battery technology and support
infrastructure still need to be strengthened before electric vehicles take off. Besides, China's Ministry of
Environmental Protection (MEP) is setting up National Emission Standard IV and V on new cars and
petrol and diesels fuels. China introduced Standards |, Il and Il respectively in 2000, 2005, and 2007.
Beijing became the first Chinese city to enforce Standard IV on newly bought and produced cars on
March 1, 2008. Other cities, including Shanghai and Guangzhou, are also moving to lower car exhaust
emissions in attempts to address growing pollution concerns. The rule is more likely to affect older
vehicles because stringent emission standards are already applied to new cars.

China’s intention, in addition to creating a world-leading industry that will produce jobs and exports, is to
reduce urban pollution and decrease its dependence on oil. Replacing a gasoline-powered car with a
similar-size electric car in China would reduce greenhouse emissions by only 19 per cent. Beyond
manufacturing, subsidies of up to $8,800 are being offered to taxi fleets and local government agencies
in 13 Chinese cities for each hybrid or all-electric vehicle they purchase. The state electricity grid has
been ordered to set up electric car charging stations in Beijing, Shanghai and Tianjin.

Using electricity as a transportation energy source means that emissions per kilometer travelled are
related only to the emissions produced at electricity generating power plants. Electric vehicles tend to
have lower overall primary energy requirements per kilometer than gasoline cars of the same size,
depending on primary energy sources (WRI, 2005). In China's eleventh five-year plan, electric vehicles
are one of the research areas pinpointed for development. Universities, research institutes, and car
manufactures are encouraged to carry out pilot projects and in-depth researches. This research
includes not only opportunities for four-wheeled EVs, but also electric powered bicycles.

China has also introduced alternative fuels which can replace petroleum-based fossil-fuels as the
feedstock used for on-road transportation and reduce net carbon dioxide emissions. Three alternative
fuels are:

1. Compressed Natural Gas (CNG)
2. Ethanol

3. Bio-diesel

Compressed Natural Gas (CNG)

CNG as a transportation fuel is appealing because it is a more efficient fuel than gasoline, is less
carbon intensive, and burns much cleaner. Estimates of the performance of CNG vehicles are a 25 per
cent reduction in carbon dioxide, 90-97 per cent reduction in carbon monoxide, and 35-60 per cent
reduction in nitrogen dioxide as compared to a gasoline equivalent (WRI, 2005). In China, CNG is
currently used to power about 110,000 public vehicles, mainly buses and taxis, in about 11 major cities
(WRI, 2005).

Ethanol

In China, ethanol production from corn is approximately 2 million tons per year with production
supported by a subsidy of about 2,000 RMB/ton (Zhu, 2006). This is the only alternative fuel to be
supported currently by Chinese fiscal policies. This subsidy is aimed at helping reduce dependence on
foreign oil; however, ethanol production is currently displacing crop land and effects on food security are
constraining further expansion.

Bio-Diesel

Bio-diesel is a generic name given to any diesel fuel created from high lipid-content biomass and
designed to function in existing diesel engines. Bio-diesel is different from ethanol in that it can be
produced not only from virgin crop feedstock, but also from waste oil and grease. Bio-diesel is
estimated to reduce greenhouse gas emissions by as much as 90 per cent as compared to regular
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diesel (GTZ, 2006). Depending on quality, bio-diesel can be blended with regular diesel in amounts
ranging up to 20 per cent without requiring engine modifications.

Currently, China’s bio-diesel production is quite small. By the end of 2007, though, it is estimated that
there are 42 plants in China producing about 200,000 tons/year of bio-diesel, mostly from waste oil.
This production is still well below the potential for waste oil recovery which is estimated in China to be
approximately 2 million tons of bio-diesel per year from a total annual waste oil feedstock of 3 million
tons. This market would be expanded greatly if government support for diesel vehicles were
implemented.

China wants to raise its annual production capacity to 500,000 hybrid or all-electric cars and buses by
the end of 2011. Premier Wen Jiabao highlighted the importance of electric cars three years ago.

With the greening of car manufacturers, training is booming. For example, the BYD has 5,000 auto
engineers and 30,000 employees in China. It has its own technical schools in each of its locations and
also established training cooperation with local vocational schools and universities. Every year, about
113 of its employees receives training for new technologies, plus entry training for new employees since
most of them have to change their skills. The BYD has its pre-employment training for the new
employees. The duration is one month, and the contents of the pre-employment training are the
regulations of the company, basic knowledge about work safety, car and electricity car and mechanical
principle. After admitted to the company, the new workers will work a certain period of time, and then be
trained for 3-6 months. For the workers transferred to electricity car section, they should have about 3
months of retraining in order to suit for the new jobs. The vocational schools in BYD will provide most of
the training courses, but sometimes, the BYD will send their key employees and engineers to relevant
universities for further training or study, and such a training or study could be rather flexible in
accordance with the actual requirements of their future jobs.

Case study 9: Energy-saving lamps and building retrofitting

Another example is the building retrofitting. For environment purposes, the National Development and
Reform Commission of China (NDRC) and the United Nations Development Programme (UNDP)
signed a joint agreement on a project to promote the use of energy-saving lamps (ESLs) in China. The
four-year "Green Lights Project” will get US$14 million from the Global Environment Facility (GEF) to
phase out high-energy consuming incandescent lamps and promote ESLs in China. China is expected
to save 160 billion to 216 billion kwh of electricity in 10 years after the project is completed by 2012, and
that will reduce carbon dioxide emissions by 175 million to 237 million tonnes, according to the NDRC.

Voices for using more ESLs have become louder around China in recent years, and some cities have
announced their plans to phase out incandescent lamps. Last year, China promoted the use of 62
million ESLs, and the goal for this year is 120 million. China's production of incandescent lamps fell
23 per cent to 3.4 billion in 2008 from a year ago, while the output of energy-saving fluorescent lamps
rose by 14 per cent to 4.8 billion in the same period. Therefore, the energy saving lamp industry
becoming greener and this existing occupation is green too. For training purpose, the way is almost the
same as those for ordinary lamp making.

The third example is the retrofitting of the buildings. In many big cities, the governments provide funds
for renovation of the building so as to make them more energy efficient. The workers who do these jobs
are the same as before, but have the green effects.
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Case study 10: Agricultural Technical Instructor

The agriculture is becoming greener, and the occupation of Agricultural Technical Instructors is an
existing one, but they are using greener technologies in many areas of work. Biological pesticides are
agricultural biological preparations which accords with China's current policy. Biological pesticides are
derived from the nature with good compatibility with environments. In China, biological pesticides are
expected to replace some chemical pesticides, and the market share of biological pesticides is likely to
increase significantly. In 2008, the total production of pesticide is 298,200 tons in China. The pesticide
varieties with more than 10,000 tons demand amount all over China will include dichlorvos, acetochlor,
copper sulfate, glyphosate, trichlorfon, disosultap etc, 5,000 to 10,000 tons varieties include phoxim,
carbendazim, monosultap, butachlor, atrazine, omethoate, triophanate-methyl, chlorpyrifos, 4-D butyl
ester, dimethoate, acephate etc. In addition, the provinces with more than 20,000 tons of pesticide
demand amount are Heilongjiang and Hunan, and the following provinces are ranging from 10,000 tons
and 20,000 tons, like Guangdong, Yunnan, Shandong, Henan, Anhui, Hubei, Hebei, Jiangsu, Liaoning,
Guangxi, Fujian, Jiangxi, and Zhejiang. These pesticides have serious effects on environment, and the
government has decided to reduce the usage of environment-destructive pesticides.

Guided by a series of policies concerning construction new rural areas, the bio pesticide industry in
China will have good opportunity in the following years. Seen from the policy environment, the
documents, like Central Government's proposals on making the 12th Five-year Plan, National Guideline
on Medium and Long-Term Programme for Science and Technology, CPC Central Committee and
State Council on further construction of a new socialist countryside etc, all show that bio pesticide
industry has become a booming sector for greening jobs. The adjustment policies of national pesticide
industry structure will have crucial influence on the future trend of job market, so the bio pesticide
companies complying with national industry policies and adjusting the product structure in time will gain
more profit in the future industry integration. In addition, China has not only enlarged the independent
research and development on bio pesticide, but also improved industry concentration through industry
integration and controlled sales channel pesticide companies. By the end of 2008, there are about
300,000 workers in the occupation as Agricultural Technical Instructors. Every year there are 75,000
trainees as potential agricultural technical instructors who receive training on new agriculture
technologies, including bio pesticide use and other environment-friendly methods. However, the
qualified technicians for agriculture are still inadequate, there are only 31,500 qualified Agricultural
Technical Instructors. But the instructors will increase significantly with the government and business
support, and the training institutions will have more training programmes on that subject.

32




4.

Conclusions

4.1

4.2

Main ‘greening’ shifts in economies and labour markets

China is planning a vast increase in its use ofdvand solar power over the next decade
and believes it can match Europe by 2020, produaififth of its energy needs from renewable
sources. China would easily surpass current 202@tsfor the use of wind and solar power and
was now contemplating targets that were more thegettimes higher. The goal for wind energy
is 100 GW by 2020. Similarly, by 2020 the totaltalled capacity for solar power will be at least
three times that of the original target of 3GW. iighgenerates only 120 MW of its electricity
from solar power, so the goal represents a 75dgfthnsion in just over a decade. Some experts
have cast doubt on whether Britain will be ableeach 20 per cent. On another front, China has
the ambitious plan of installing 100 million energfficient lamps this year alone. Beijing seeks
to achieve these goals by directing a significdreire of China's 40,000 billion Yuan economic
stimulus package to low-carbon investment. Of th&dl, more than $30 billion will be spent
directly on environmental projects and the reductad greenhouse gas emissions. But the
indirect green share in the stimulus, in the forfnin@estment in carbon-efficient transport and
electricity transmission systems, would be fardéarddSBC Global Research estimated the total
green share could be over a third of the total pgekChina also believes that its economic
recovery programme will lead to more efficient uderesources and an increased demand for
renewable energy. Due to the impact of global faf@rcrisis, people are all talking about green
and sustainable development. Enterprises and goesnat all levels are showing more
enthusiasm for the development of clean energy asddolar power generation, and the Chinese
government is now considering rolling out more stims policies for the development of solar
power. The government would also plough money theexpansion of solar heating systems.
China is already a world leader, with 130 millicquare metres of solar heating arrays already
installed, and is planning to invest more. Chin@lésying a constructive and a positive role in
negotiations aimed at agreeing a deal in Copenhddengovernment realized that China would
have to pursue “a sustainable development pathl’,Gtrina is open to the idea of limits on the
carbon intensity of its economy (the emissionsyet of output). In addition, China has taken
note of some expert suggestions on carbon intengitya view to have some quantified targets
in this regard. China's stimulus package was ajrsadwing signs of re-energizing the Chinese
economy. The economy grew by 6.1 per cent and ét.@@nt in the first and second quarter of
this year. It is predicted that China would mesettdrget of 8 per cent growth this year and
structural readjustment is under way for a greemenomy since China has promised to reduce
its unit GDP energy consumption by 40-45 per cgn2@20. With these economic changes, the
jobs in green sectors will grow, while the oppoities in the polluting economy are diminishing,
and higher skills are needed for the green jobs.aAshole, the employment effects of the
greening shift are positive, although some sectursh as traditionally polluting industries, will
lose jobs significantly.

Skills implications and development
4.2.1 Anticipation and identification of skill needs

Green jobs will require new skills among workers particular, China will be required to
focus on training workers in environmental managemaed protection skills and in eco-friendly
technologies, including training which supportsaeable energy sectors, energy efficiency and

recycling. The good approaches to access greels sldeds are the following three: First,
surveys of employees and employers on green sldi;ond, quantitative projections of
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employment based on appropriate econometric modelisgl, foresight qualitative analysis of
green skills.

Sustainable development and green jobs are alss-crdting themes, so the skill needs are
multiple. It is necessary to improve workers’ knedde and skills base in order to achieve a
major shift in resource efficiency and the delivexfynew products and services with lower
environmental impacts.

The focus is now on sustainable economic developrternable people to satisfy their
basic needs, and enjoy a better quality of lifeh@aut compromising that of future generations.
Strategic programmes of environmental investmemgtegtion and innovation are being
developed to ensure continued economic growth. ffable this to succeed the behaviour of
people and businesses will need to change. Asudt the environment is now firmly on the
business agenda, which will impact on the workfostdls needed as new processes are
developed to deal with:

= renewable energy;

= carbon emission reduction/working towards a lowoareconomy;

= intelligent energy;

= increasing energy efficiency;

= waste minimization and recycling;

= energy-saving construction;

= green production;

= development of green and sustainable communities;

= nuclear decommissioning/new nuclear power;

= timber and forestry/rebuilding;

= biodiversity; and

= environmental protection and enhancement (e.gameation of derelict and underused
land).

Other areas of employment development are:

= Green and sustainable procurement (from office lsgpo building products). There will
be increased opportunities for procurement probesds within the development of green
supply chains;

= the development of R&D and technology commercititira and

= the development of green businesses especiallrvieconmental technologies sector.

There are strategic skills gaps and shortagesan sector of the economy. These are more
acute in some than in others. There is also a teeeliver generic skills for green jobs in all
sectors, at all levels, including in managementlaadership, in order to bring about the culture
change required to manage the transition to a rescefficient economy successfully. Sector-
specific and cross-sector efforts for green jolesreeded.

The blue-collar jobs that have long supported angtrChinese middle class -- jobs for
electricians, plumbers and transportation and neartufing workers of all kinds -- are getting a
green update. It's a nationwide movement to refthehtraditional trades with training in 21st
century knowledge and skills. The green-collar rmeet advances new, more environmental
technologies by training the work force that camuofacture, install and maintain them. It seeks
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energy security and climate change prevention tiittoan emphasis on non-fossil fuels and
energy efficiency.

But more than any of that, it promotes jobs. Greelfar advocates point out that these jobs
are inherently local: Upgrades to a building's gpefficiency, for example, cannot be installed
overseas. And what is especially hopeful aboutiibeement is that it insists at its foundation on
family-sustaining wages and upward mobility.

4.2.2 Response policies and programmes
First, China should have right energy policy.

In the next quarter-century, about $3.7 trillionllvide needed for China’s investment in
energy supply infrastructure. The shape of thiestment will help determine the energy use
patterns and CO2 emissions for a generation. Ipoheer sector China’s reliance on coal is well
known, as is the rate of expansion. Estimates siggat 1,260 GW of new power stations will
be built by 2030, 70 per cent of which will be cfiedd. In the first instance, policy should focus
directly on decarbonization rather than on emissiand on causes instead of consequences.

Second, China should upgrade workers’ skills. Widid, a broad range of new and
different skills at the vocational, technical andrragerial levels are needed to reduce greenhouse
gas emissions and facilitate the transition to tasbon economies. Renewable energy and
energy-efficient (RE&EE) technologies, as well adigles and institutions advocating a shift
from carbon-intensive to low-carbon activities @mereasing the demand for new and different
skills for green jobs. At the same time, the skibked in so-called “brown” jobs will be in decline.
Generally speaking, “green” skills and competeneiesstill largely missing in universities and
TVET (Technical and Vocational Education and Tnad)iinstitutions, and in the business and
public sectors.

Improved knowledge of the employment and skills actpof climate change is needed so
that governments and the social partners can agréee joint solutions to face the challenges of
climate change at the national, industry and compeavels.

Third, China should have new technologies. Vargtuslies have estimated the potential net
employment effect of green gas mitigation policiasd most of these studies demonstrate that
the overall impact is positive for employment cieat However, as in the case of technology and
trade, if the potential is to be realized, econ@mequire new, diversified, and greater skills.
These include high-level skills for research angettspment in new technologies, technical skills
related to the installation, operation, and maiatee of energy-efficient buildings, and the core
skills required to support the implementation dbrms and changes.

The building sector in China is in the midst of assive boom. China’s existing building
codes, if effectively enforced, would deliver sigant energy efficiency gains. China could
work to mainstream and massively expand the usexidting close-to-zero-energy housing
technology, and cooperate to develop better andpehetechnologies in this sector. The growth
in fuel use for transport in China is acceleratamgl in the medium term will outstrip emissions
growth from all other sources. Increased demangleduwith declining domestic resources adds
to the climate incentive for reduced oil use. W8thper cent of Chinese vehicles manufactured
by joint venture companies, many with EU partn#iere are opportunities for collaboration on
joint roll-out of higher emissions standards acr$aige combined market. Similarly, the search
for low-carbon and sustainable liquid transporiduysesents opportunities for joint development
and deployment — for example, around new-generimioels.

In China, the Government adopted the 2003-201®hatRural Biogas Construction Plan,
providing new employment opportunities for many mpéoyed farmers in rural areas. In order
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to meet the shortage of technical capacity for dperation and maintenance of digesters in
Shanxi Province, 40 training courses were heldm@n2005 over 4,000 people had been awarded
the National Biogas Professional Technician Cedti. Further research continues, not only on
skills and markets for biofuels, but also on theirg-term environmental costs and benefits.

The above examples emphasize that appropriates skéi’elopment can offer proactive
support for the creation of new jobs through miiga and adaptation measures, thereby
fostering sustainable development. However, thdllealgo be a growing need to help re-train
the workers who are affected and build the capecitf the most vulnerable workers in China so
that they can respond more effectively to the lecsisequences of climatic changes.

4.2.3 Effective delivery mechanisms

Effective delivery mechanisms should be createdhaysynergy of various stakeholders.
Supportive policies can at the same time promoteeryrdevelopment. Promoting the
development of green jobs skills is about strengtigethe institutions and governance systems
which nurture enterprises — strong and efficientkeis need strong and effective institutions. It
is also about ensuring that human, financial artdrabhresources are combined equitably and
efficiently in order to achieve green technologpdwmation and enhanced efficiency. This calls
for new forms of cooperation between governmensirimss, labour and society at large to
ensure that the quality of present and future Bigd employment is maximized whilst
safeguarding the sustainability.

In order to develop skills for green jobs, theh®mdd be coordinated efforts made by
government departments, trade unions and employerganizations to integrate skills
development issues and strategies into the dedigmolicies on trade, technology and the
environment. Coordination with the ministries argkrcies responsible for policy design and
implementation in these areas is therefore requfradtional education and skills development
systems are to be able to:

1. equip workers, employers and young women andwikirnthe skills required by emerging
green industries and jobs;

2. build national capabilities to manage the tridmsibetween declining and growing sectors
and occupations.

Without such measures, the result will be skill gapgh individual and social adjustment
costs, and missed opportunities to boost produigtisiccelerate employment growth and expand
development.

An effective delivery mechanism also needs thevagbarticipation of NGOs, which are
becoming more and more important in China’s cieiisty development.

Besides, a delivery system should have the follgvi@atures for effective purpose:

= Cost-effectiveness—A more cost-effective approach would reduce emissat lower cost.

= Equity—Agreement is more likely to be reached, and tiniggemented, if it is perceived
by all parties to be sufficiently equitable—ortla least, not demonstrably unfair.

= Dynamic flexibility—Commitments that can be scaled up or down, omaike modified,
will allow easier reassessment and revision intligh new scientific and economic
information.

= Complementarity—In the event of multiple regimes or approachespmementarity of
designs would facilitate linkages among them.
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= Environmental effectiveness—In addition to stringency, important factors thatlp
determine environmental effectiveness include: rdimg leakage, or the movement of
emissions-generating activities with weaker or nontmls; stimulating long-term
technological change; and ensuring adequate emfigte

5. Recommendations

5.1

China needs to close the skills gaps for greenijoladl sectors. In construction areas, China
should provide sufficient skills to apply new stards towards low-carbon buildings. Emphasis
on high end of skills would be misplaced —In famlucation and training should be equal to all
workers, no matter high or low skilled. All skillge necessary, and entrepreneurial skills are as
important as technical know-how, and training stawach rural areas and the urban poor. To
tackle the gaps between green jobs demands, Chéedsnto strengthen basic education,
vocational training, the job market, and lifelomguining. The incentives for skills providers and
employers are necessary for the smooth runningp@triaining programmes, which emphasize
the skills development and industrial, investméaije, technology and environmental policies.

Policy recommendations

In order to have better responses to climate chandegreen jobs, china should adopt the
following measures for the education and trainiystem:

1. Social dialogue and tripartite structure on training are needed for China

Skills for green jobs could be developed more &fity through the cooperation of
governments, employers and employees. A majorrieatueducation and training reform should
be sharing responsibilities for investing in edigratand training and, in particular, lifelong
learning, through various forms of partnershipsveein the State, the social partners, individuals
and other stakeholders. In particular, strong @bration or collective action amongst employers
shall lead to the building of both knowledge aslves trust over time. Strong employers’
associations and industry-level bargaining can ceduoaching of skills and help diffusion of
best practice to cope with skill requirements foeeg jobs. Trade unions in China should be
more independent and represent the interests ofvtinkers, and put pressure on employers to
invest more in training.

There is an urgent need to involve the social pastmore closely in discussions on training
policy and skills development at the national anavmcial levels, if the desired reforms and
increased investment are to a green economy. Alaming and skills upgrading and change
should become an important part of collective biaigg at the enterprise level for shaping the
skill structure for green purposes. The most swgfakdraining systems in the world are
underpinned by a strong social dialogue procesd) as German training system. China should
learn from Germany for quick response to green jeltils. Responsibility should be shared
between the government (primary responsibility)tegorises, the social partners, and the
individuals. There is a great need for increasedat® sector investment and new, innovative
methods of financing training for green occupations

2. The state should have more active role in vocational training issues

China’s market mechanism is not well developedtduéeshort history of market economy.
The alternative solution to market failure probleimssfor the state to play a role in the
development of training for skills of green collaltsis justified to ensure individuals have equal
access to this important determinant of future ssgcto increase the societal stock of skills in
order to foster low-carbon economic growth. Thenébe government has to play an active role.
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5.2

As an authorized testing of vocational skills anplaas in the job market, the occupational
gualification certificates have been widely recagdi among employers and employees. Further
steps will be taken to coordinate the work of oatigmal qualification certification and the labor
preparatory training system. National qualificatistandards for all green collar occupations
should be fully established. It is necessary far #stablishment of the occupational labour
market and the smooth flow of skilled workers céeyn jobs.

There is a critical need for significantly incraapiexisting levels of investment in
vocational education and training in China for adlople (including women and groups with
special needs, such as people with disabilitieducktion and training investments should be
closely linked to China’s low-carbon economic anthéoyment growth strategies.

The state has to assume primary responsibilitybmic education and to promote equal
opportunities in training by developing speciabgt&ted training programmes for women, young
people, older workers, people with disabilitiesd aotherwise contributing to overcoming
discrimination. The private sector needs to taker @ greater share of the burden of financing
the workplace and lifelong learning needs of tls@ff. New incentives to stimulate increased
private sector involvement in training need to beedoped.

Recommendations for education and training

For education and training, the link between edanaand the economy is a must, and
training should match the needs of the labour marke

The major forces driving changes in green jobshsag efficient ways of work, energy-
saving measures and rapid advances in technolaggréen purposes have several important
implications for skill demand and human resouraagetbpment and training. Firstly, the use of
new technologies, new manufacturing processes ewdmodes of work for green economy have
led to skills intensification of the national ecompand an increase in the demand for skills. In
particular, there is a huge shortage of skillediatat management and technician level, which is
felt most acutely by those operating in internasiomarkets. But the education and training
system, which is still geared mostly to the traxtitil industries, is struggling to keep up. This
constantly changing situation means a continudts gjap.

Teachers should have relevant knowledge of grdetrgales and most of them should come
from industry sectors rather than being acaderhickistry and employers, and unions should be
consulted on the curriculum of green collar occigpest to be taught since currently the effective
and regular consultation mechanism has been fuliiabished, although sometimes the
government will seek opinions from the workers #mlemployers.

The training system will need to become much mignglfle in the courses offered and how
these are delivered. There will need to be muainger linkages with enterprises to ensure that
workers develop both the theoretical knowledge wmakplace-based skills. All in all, the
Chinese training system should have a more ragjgbrese to green job skills.

China faces significant challenges in respondingnmerging skill needs resulting from
climate change and sustainability challenges, @ddily as we approach the introduction of the
Low Carbon Development Scheme. The need for sp&cimhining in green jobs skills is
required as a first priority in the areas mentiobetbre. However, China needs to have a more
broad view and areas for green jobs and trainihg. Key sectors of Manufacturing, Mining and
Energy, Utilities, Construction, Agriculture andahisport should all be included.
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The issues for both large and small business ieclud
Building business awareness of organization-speciieasures required to reduce the
environmental impact of the business.

Appropriate public funding mechanisms to develog dmoaden the existing suite of
national training packages should include green gMills.

Creating training that is responsive to current ametrging business needs. Limited access
to climate change resources — professionals, legrmaterials and infrastructure —may
create barriers to accessing structured sustaityatbéining.

Creating appropriate auditing standards for suahdlity professionals as well as currently
qualified individuals in areas of energy, water gogver.

It is important to raise the profile of the emplamh opportunities in green and

sustainability sectors through communication ofuaate career advice, training and employment
pathways in the following:

Define vocational skills and knowledge needed tdrask climate change according to
qualifications, skill sets and units of competefaynd within national Training Packages.

Support business uptake of training in sustaingbgkills through strong marketing of
economic and business benefits, innovative casiesttand good practice solutions to
sustainability challenges.

Support participation and upgrade of green joblssly business and existing employees
by prioritizing flexible learning delivery modes.

Prioritize integration of climate change contenibiwvocational training delivery in key
targeted sectors as soon as practicable.

Address the shortage of qualified educational msitmals with climate change industry
experience by permitting MOHRSS to map trainingiviebd by a qualified industry
expert against national competencies and providedefd skills recognition services.

Leverage existing career advice programmes to stpptake of careers in sustainability
by new entrants and people already in the workforce

5.3 Recommendations for further research and data collection

The green industries could significantly improveir@'s energy security and economic

sustainability It is said that China's carbon emissions willtstarfall by 2050, but China still
needs to expand its economy to pull people oubwégy, it was is too soon to discuss emissions
caps.

It is suggested that the further research shouwdsfmn the national qualification standards

for green jobs and skills. For this reason, datar@evant green jobs, such as number of
employees, skill levels and future needs, shoulflitiber collected.
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