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Foreword

Climate change and environmental degradation are jeopardizing the sustainability of many kinds
of economic activity around the globe. At the same time, moving towards a greener economy is
creating opportunities for new technologies, investment and jobs.

This is the message of the Green jobs report (2008), which estimated that efforts to tackle
climate change could result in the creation of millions of new “green jobs” in the coming decades.!
This assessment was made as part of the Green Jobs Initiative, a joint effort launched by the
International Labour Organization (ILO), the United Nations Environmental Programme (UNEP),
the International Organization of Employers (IOE) and the International Trade Union Confederation
(ITUC) to help governments and social partners turn this potential for decent work into reality
by aligning environment and employment objectives.

As part of this Green Jobs Initiative, the ILO Skills and Employability Department defined
a global research project to investigate skill needs for greener economies. A series of 21 country
studies was conducted in partnership with the European Centre for the Development of Vocational
Training (Cedefop), a European Union agency located in Thessaloniki, Greece.? The global syn-
thesis of these countries’ experience was prepared by the ILO. Cedefop conducted the research
on the six EU countries included in the study, and also published a separate summary of their
findings.’

The analysis of countries’ experience revealed that skill shortages already constrain the tran-
sition to a greener economy -— in terms of preparing for some new occupations and in terms of
changing the skill profile of a large number of occupations. The research also documented the
need to provide opportunities for acquiring new skills to those who are at risk of losing jobs in
high-emissions industries. Countries’ experiences in adapting training provision to meet all of
these needs vary. Some countries are developing innovative strategies and policies to proactively
anticipate and address emerging skill needs; others adjust existing mechanisms and systems on
a more ad hoc basis. The report has assembled case studies across a wide spectrum of challenges,
documenting a broad array of approaches to promote the transition to greener workplaces with
sustainable, productive and decent employment.

A number of examples of good practices demonstrate that public policy together with private
initiatives can foster the green transformation and job growth. These policies focus on equipping
young people entering the labour market and older workers mid-way through their careers with
the ability to learn the skills required for adopting new technologies, meeting new environmental
regulations and shifting to renewable sources of energy. National efforts are placing increasing
emphasis on the core skills that enable workers to adapt to changing technologies, and are also

! UNEP, ILO, IOE, ITUC: Green jobs: Towards decent work in a sustainable, low-carbon world (Geneva, 2008), available
at: http://www.ilo.org/wcmsp5/groups/public/---dgreports/---dcomm/documents/publication/wems_098504.pdf

The background country reports are available at http://www.ilo.org/skills/what/projects/lang--en/WCMS_144268/index.htm
Cedefop: Skills for green jobs: European synthesis report (Luxembourg, Publications Office of the European Union, 2010).
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focusing on building up competencies in mathematics, engineering, technologies and science.
Many countries and communities target training and employment measures to disadvantaged
groups out of concern that the green transformation also be a socially just one.

This research project on skills for green jobs builds on earlier ILO research on how skills
development can improve productivity, employment growth and development.* Skills development
systems need to go beyond matching training to labour market needs; they need to play a catalytic
role in future economic growth and resilience by enabling enterprises and entrepreneurs to adapt
technologies, compete in new markets, diversify economies and thus accelerate job growth. The
broad availability of good quality education and training means having the capability to take
advantage of opportunities and to mitigate the negative impact of change.

Propelling the transition to the green economy is a case in point. Environmental and climate
change policies bring enormous employment opportunities but also the risks associated with struc-
tural changes. Countries need coherent strategies that bring together energy, environment, education
and skills development objectives, policies and responsible ministries in order to adapt to climate
change and shift to clean and sustainable production and consumption in ways that maximize
creation of decent work and make it available to all. Countries that are succeeding in such a chal-
lenging task are placing a high premium on effective social dialogue, coordination among ministries
and communication between employers and training providers. Labour market information sys-
tems, institutions for social dialogue and labour market mediation services are prerequisites for
being able to anticipate future skill needs and to adapt skills development systems accordingly.

Every job can potentially become greener. Integration of sustainable development and
environmental awareness into education and training at all levels, starting from early childhood
education, is an important task. It will contribute to changing consumer behaviour and triggering
market forces to push the greening agenda ahead.

The availability of workers and enterprises with the right skills for green jobs plays a critical
role in triggering the green transformation and in facilitating transitions that are fair as well as
efficient. Employers investing in new technologies need to be able to find workers with the right
skills. Workers and communities that lose jobs in “brown” industries need opportunities for
acquiring new skills and employment. This report documents both these needs and provides cause
for optimism that the opportunity for job growth inherent in the green transformation will be
seized, that it will not be lost for want of right-skilled workforces and that environmental sus-
tainability will be well served by workers, employers and communities, who with confidence
stake their future on new, cleaner economic activities.

Christine Evans-Klock Christian F. Lettmayr
Director Acting Director
Skills and Employability Department Cedefop

International Labour Olffice

4 ILC: Conclusions on skills for improved productivity, employment growth and development (Geneva, 2008).
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Executive summary

The growing importance of sustainable development and the shift to a low-carbon economy are
increasing the pace of change in labour markets and skill needs. Economies moving towards
greener production can seize this potential for job creation — which is particularly relevant for
recovery from the current economic crisis — if they can deal effectively with the coming structural
change and transformation of existing jobs.

In 2008, the ILO, the United Nations Environment Programme (UNEP), the International
Organization of Employers (IOE) and the International Trade Union Confederation (ITUC) jointly
launched the Green Jobs Initiative to help governments and social partners turn this potential for
decent work into reality by aligning environment and employment objectives and policies.

Skills development is one of the keys to unlocking this job potential. The timely supply of
relevant and quality skills is indispensable for successful transformations that boost productivity,
employment growth and development.

Thus the ILO’s Skills and Employability Department, in cooperation with the European
Centre for the Development of Vocational Training (Cedefop), launched a global investigation
of skill needs for greener economies. Investigations were carried out in 21 countries that represent
60 per cent of the world population, 59 per cent of global GDP and 49 per cent of global CO,
emissions: Australia, Bangladesh, Brazil, China, Costa Rica, Denmark, Egypt, Estonia, France,
Germany, India, Indonesia, Mali, the Philippines, the Republic of Korea, South Africa, Spain,
Thailand, Uganda, the United Kingdom and the United States. These 21 country studies form
the core evidence base of this report.

In each country study, analysts started by identifying the drivers of transformation to a
greener economy — changes in the physical environment itself and changes induced by government
regulations, more efficient technologies and changes in consumer demand. Then they assessed
the effect of these changes on employment, identifying areas of job growth and of job loss. Only
then could researchers start to understand how skill requirements are changing and are expected
to change in the future, and to examine how well national training systems are anticipating and
responding to these new needs.

The transformation wrought by greening economies affects skill needs in three ways. First,
the green transformation shifts activities in the economy, for example from those that are less
energy efficient and generate higher CO, emissions towards those that are more efficient and less
polluting. This type of transformation occurs at industry level, causing structural shifts in economic
activity, and thus in employment, between and within industries. This is called green restructuring.
Structural changes in turn decrease demand for some occupations and skill profiles and increase
demand for others. An example of this source of change in skill requirements would be the growth
of alternative and renewable energy sources, such as wind or solar power, and the relative decline
in the production and use of fossil fuels. It calls for training to enable workers and enterprises to
move from declining to growing sectors and occupations.

Second, structural changes, the introduction of new regulations and the development of new
technologies and practices result in the emergence of some entirely new occupations. This process
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is very much country specific. For example, a solar technician is often mentioned as a new
occupation in those countries where solar energy is a new technology. Emerging occupations
call for the provision of relevant training courses and the adjustment of qualification and training
systems.

Third, new skills will be needed by workers in many existing occupations and industries
in the process of greening existing jobs. For example, within the automotive industry, workers
across a range of jobs from engineering design to the assembly line will have to work with new
fuel efficient technologies. In another example, farmers in many parts of the world will have to
adjust to more severe drought conditions, requiring them to learn how to grow new crops or
new methods for producing the same crops. This source of change in skill requirements is the
most widespread: in fact, it will be pervasive, and calls for a major effort to revise existing cur-
ricula, qualification standards and training programmes at all levels of education and training.

All three sources of change — shifts between industries, development of new occupations
and changing skill profiles within occupations — alter the skill profiles of occupations and thus
affect training needs and delivery. The scale and extent of these changes depend in turn on the
speed and breadth of technological and market changes in the green transformation. Preparation
for new occupations, or for growth in demand for some occupations at the expense of others,
is particularly important in preparing young men and women entering the labour market. Workers
already in the labour market, midway through their careers or older, will need access to retraining
to enable them, and enterprises, not only to move from declining industries and occupations
into growing ones, but also to keep their skills up to date with new technologies, market demand,
government regulations etc. in their existing fields of work and business.

Thus the country studies undertaken for this report were intended to reveal whether the
potential for new and better jobs in greener industries is being realized, and, if so, how countries
have succeeded in adjusting their training provision to meet new demand; or whether skill gaps
are delaying the green transformation and in turn causing economies to miss out on new sources
of job creation.

Drivers of change: How skill needs shift as economies go green

Within the country studies, changes in employment, and hence in skills, were found to be the
result of four drivers of change:

e physical change in the environment;
*  policies and regulation;
e technology and innovation; and

*  markets for greener products and services, and consumer habits.

Changes in the physical environment — global warming, changing weather patterns, more
extreme droughts, rising sea levels etc. — require adaptation measures. To the extent that these
changes are already happening, humankind is obliged to adjust our consumption and production
patterns to cope with them. These measures aim at reducing the social costs of adjustment and
avoiding their being borne disproportionately by those already at economic and social disad-
vantage. In particular, the need for effective adaptation measures is becoming increasingly urgent
in developing countries.
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On the other hand, scientists give us encouragement that there is much that can be done
to limit further environmental degradation. Changes in human activities can mitigate, or limit
further, change. Reducing carbon emissions and expanding recycling efforts are examples of
mitigation efforts.

The four drivers of change are interrelated. Physical change in the environment is the basis
for policy decisions on environmental regulation. Regulation, in turn, can affect the development,
availability and dissemination of technology. Regulation and also the availability of technology
affect national and global markets. Consumer habits, and thus the demand for greener products,
can affect the way companies do business and encourage them to adopt new technologies that
allow them to meet new consumer needs.

In spite of the growing influence of globalization, skill changes resulting from the transition
to a greener and low-carbon economy remain very much country specific, largely determined
by specific environmental challenges, national policy and politics, and thus the regulatory frame-
work, which can include credits, tax exemptions and other incentives. However, international
policy and legislation are playing a greater role and are driving further change at the national
policy level. This activity will eventually further bolster already vibrant global markets and busi-
ness-driven technology transfer. As a result, patterns in skill changes may become more similar
across countries and regions.

In this context, sharing information from these 21 country studies on the identification of
skills for green jobs, on changes within existing occupations and the emergence of new ones,
and on effective skills development strategies provides a relevant resource to other countries
seeking to prepare themselves better for the changes ahead.

Policy context

The transition to a greener economy has enormous employment potential in the long run, creating
millions of jobs both directly, and indirectly through supply chains. The challenge for environ-
mental policy is to choose policy options that maximize productive and decent work, and the
challenge for skills development policy is to integrate environmental awareness and the right
technical training for green jobs into education and training provision. Thus policy objectives
in the two areas are mutually supportive: without a suitably trained workforce the transformation
to a greener economy will stall, and without the imperative of meeting environmental challenges
the need for accelerated job growth may go unmet.

The country studies revealed that skill shortages already pose a major barrier to transitions
to green economies and the creation of green jobs, a trend which is likely to be exacerbated in
the future. Skill shortages for green jobs stem from a number of factors, including underestimated
growth of certain green sectors, for example in energy efficiency in buildings; a general shortage
of scientists and engineers — a problem shared by economies at all development levels; the low
reputation and attractiveness of some sectors, such as waste management; and the general structure
of the national skill base. Shortages of teachers and trainers in environmental awareness subjects
and in fast-growing green sectors (e.g. renewable energy, energy efficiency) are reported in many
countries, especially in developing economies.

However, in this important area of policy coordination, comparison across the countries
studied revealed that coordination between environmental and skills policies ranges from com-
prehensive and well coordinated to fragmented or virtually non-existent:

»  The skills response component in most of the documentation for adaptation and mitigation
measures, policies, strategies, action plans and programmes initiated in response to climate
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change and environmental degradation is either limited or non-existent. Lack of human
and financial resources, unclear mandates of institutions involved and lack of awareness
of training issues among environmental policy-makers are among the obstacles that hamper
the integration of human resource development into environmental strategies.

*  Moreover, mechanisms for identifying, monitoring, anticipating and providing skills do not
usually include representation from environment ministries. Similarly, ministries, agencies
and institutions concerned with education and training are typically not involved in devel-
oping environmental policies. And even where coordination mechanisms exist for policy
design, coordination for implementation is weak.

The conclusion from the cross-country comparison is that sustained inclusion of skills
development in strategies to speed the greening of national economies remains limited to isolated
initiatives.

In addition to this specific problem of lack of policy coordination, many of the case studies
also revealed a lack of enforcement of environmental regulations already adopted. This diminishes
the incentive to invest in new skills, which in turn detracts from compliance capabilities and,
in a downward spiral, further exacerbates the difficulty of implementing regulations.

Finally, policy rightly focuses on the quality, as well as the quantity, of the potential new
jobs. Many jobs in waste management, recycling and agriculture, especially subsistence agri-
culture, are characterized by extremely poor working conditions. However, the limited information
gathered on the quality of green jobs indicates that efforts to upgrade skills can be accompanied
by efforts to improve working conditions in respect of safety and health in the work environment,
working time, work organization and employment contracts. This is another important area of
policy coordination: job creation and skills upgrading in greening the economy can benefit from
active labour market policies, labour inspection and social dialogue in order to promote work
that is green and decent. Indeed, the ILO’s promotion of green jobs fully integrates the core
elements of decent work: labour law compliance, access to social protection measures and par-
ticipation in social dialogue.

Green structural change and implications for skills development

In countries whose economies are energy and emissions intensive, the transition to a greener
and low-carbon future may incur potentially severe adjustment costs, both economic and social.
Significant regulatory reforms and emissions targets can be expected to lead to restructuring and
downsizing in emissions-intensive industries. The same regulatory changes will stimulate growth
in renewable energies and activities to improve energy efficiency, for example. In addition, the
transition from carbon-intensive to energy-saving and cleaner production and service patterns
will cause restructuring and downsizing in some parts of manufacturing and construction.

Different estimates and scenarios generate various opinions on the medium- to longer-
term employment effects of green restructuring, although most of them agree that the net effect
will be positive. However, the prospects for achieving this positive net effect, and the duration
and pain of the transition, are materially affected by the extent of comprehensive planning and
coordinated policy implementation. Retraining and skills upgrading measures feature promi-
nently in well-coordinated and proactive approaches.

The country studies highlighted many sectors where extensive restructuring is anticipated,
and thus where training and other active labour market policies are most needed in order to
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avoid long-term displacement. Agricultural production will be affected by growth of biofuels
and organic farming. Fossil fuel energy generation will decline relative to growth in renewable
energy sources and in consequence of new green technologies in, for example, carbon capture
and storage. Emissions-intensive manufacturing, in particular the automotive sector and related
supply chains, will shift focus to eco-friendly vehicles (hybrid, electric and hydrogen). In marine
engineering and extractive industries, offshore oil production may decline relative to off- or
onshore renewable energy, including the construction, supply and maintenance of off-/onshore
wind turbines and wave and tidal energy infrastructure.

Although new job opportunities arising from greener production are estimated to offset
job losses, those who will get “green” jobs are not necessarily those who will have lost their
jobs in so-called “brown” industries. Retraining workers and upgrading skills are matters of
urgency in facilitating a smooth and just transition to the low-carbon and green economy.
Disadvantaged groups in the labour market need targeted assistance and preferential treatment
to ensure their access to new and good quality green jobs. Low-skilled workers are especially
vulnerable as it will be difficult for them to compete for new jobs.

Short and tailor-made courses, directly linked to specific job openings, have been found
to be the most useful approach to retraining workers and upgrading skills in the context of
restructuring measures. The ability of workers to take advantage of such training opportunities
hinges on how prepared they are to learn new skills. Core skills for employability are of broad
relevance rather than linked to specific occupations or technologies. They include competencies
in literacy, numeracy, decision-making, teamwork, communication etc. Competencies in these
areas affect the ability to learn, and thus materially affect the adaptability of workers and their
occupational mobility. Opportunities to gain competence in these areas can be provided through
both initial and continuing training. Such basic competencies as literacy and numeracy are
acquired through early education, and many societies find a need to provide remedial education
to adults who did not have the opportunity to go to school when they were young and who are
faced with the challenge of learning new technical skills later in life.

Successful restructuring with efficient retraining measures can divert workers from long-
term displacement and speed redeployment into new, greener industries and occupations. The
key to success in such measures is shared responsibility by the government at all levels (national,
regional, local), trade unions and employers. Organizing social dialogue at industry level is
therefore an important prerequisite for efficiency in restructuring. Public employment services
are an important delivery mechanism for active labour market policy measures, including
retraining jobseekers and assisting enterprises in their restructuring.

Training activities, then, are not all that is needed to smooth transitions in the face of
structural adjustments: labour market information systems, social dialogue and employment
services are likewise critical assets. Ideally, mechanisms for workforce restructuring are incor-
porated in the overall system of active labour market measures, are informed by a
well-functioning labour market information system, are delivered through efficient public
employment services and are bolstered by social protection mechanisms and institutional
mechanisms for social dialogue.

How occupations change as economies go green

The change in occupational skill needs is both quantitative and qualitative. Increased investments
in a green sector and increased demand for certain occupations may not affect the skills composition
of the occupation: for example, demand for railway workers may increase due to greater investment
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in public transportation, but the skills needed to perform the job do not change. In such cases it
is the number of jobs, and hence the quantity of training required, that may change. The level of
occupational change depends on the degree of skills change: from none (the example of the
railway worker) to high, when new occupations emerge (for example, that of solar energy tech-
nician). In the middle of this range are numerous established occupations whose content is altered
with the adoption of new green technologies or of new green methods of production. These
include engineers, managers, craftspersons or technicians who install and maintain new technolo-
gies or implement new energy efficiency standards. This type of skills change — greening existing
occupations — is the most widespread and concerns the largest number of jobs.

Occupational change is taking place in both blue- and white-collar jobs. New and emerging
occupations more often require higher-level qualifications, while changes in existing occupations
happen more often at the low and medium-skill levels.

Taking as the starting point the principle that every job can become greener, not all of the
new skill needs are technical. Skill needs also pertain to knowledge about regulation and the
ability to adopt, adapt, implement and maintain skills. Innovation and new markets require man-
agement, design, planning and leadership skills. Clearly some sectors are more affected by
occupational change than others, but all sectors generally need certain environmental competency
levels in their workforce, such as skills in energy and resource efficiency, in compliance with
environmental legislation and in the reduction of environmental pollution and waste. Core skills
such as entrepreneurship, risk assessment or communication skills among many others are indis-
pensable as economies move to greener solutions.

The country studies reveal some general trends on the gender implications of changing and
emerging occupations. Most evident is a generally low representation of women in science and
technologies related to green jobs. In developing countries in particular there is a disproportionate
representation of women in low-end green jobs such as waste collection and recycling occupations.
On the other hand, green jobs present a particular opportunity to break gender barriers as gender
segregation is not yet deep-rooted in new occupations.

Having identified changes in skill requirements generated by changes across industries and
within occupations, we ask: What responses are proving effective in meeting this current and
future demand?

«  Enterprise-level responses are the fastest and most effective in developing skills matched to
current, company-specific needs. They are, however, rarely coordinated and have somewhat
limited impact on the overall greening of the economy and no influence on the regular skills

supply.

e Industry-level responses, through such bodies as industry skills councils or chambers of
commerce, have already achieved considerable results in several countries. In France, for
example, the main federations and business associations in the construction sector launched
Qualit’ENR, a programme to develop training standards for the installation of renewable
energy equipment. Since the creation of the scheme in 2006, training provision has consid-
erably improved.

e At government level, training programmes may be delivered through the formal education
and training system, involving ministries of education, manpower or labour and the univer-
sities or training centres related to the system. Responses can be designed under relevant
line ministries — energy, agriculture, construction etc. — to address national, regional or local
demand.
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*  Public—private partnerships, matching government resources to business’s hands-on knowl-
edge of skill relevance and quality, have proven effective in many cases. The involvement
of trade unions and employers’ associations in education and training through public—
private partnerships can deliver effective training responses and trigger green transforma-
tion on a larger scale. Tripartite governance structures in vocational training in Denmark
and Germany ensure that updated and new curricula take economic, social and environ-
mental dimensions into account. In Spain, a public—private skills initiative in Navarre
created a training centre for renewable energy (CENIFER) that contributed to the increase
in electricity production from renewables from zero to 65 per cent in 15 years.

Countries with well-developed and responsive skills development systems are incorporating
environmental considerations as cross-cutting issues in training programmes at all levels. In
countries with less responsive education and training systems, companies usually account for
the biggest share of skill provision. The principal deficiency reported in public systems is
unresponsiveness to industry needs. This is variously attributed to poor communication channels
between the training system and industry, or between the system and agencies responsible for
implementing policies or programmes on greening; or to a lack of sufficient or sufficiently
skilled teachers and trainers; or to institutions’ slow and cumbersome procedures to develop
new skill programmes. By default, then, training takes place mostly at the enterprise level, or
through NGOs, and although it may meet needs, its overall outreach and thus impact on the
greening of industries and the economy remains limited.

Coherent multi-level skills development responses are seen as the most effective approach
to greening economies, as they address both consumption and production patterns. They influ-
ence consumption by raising environmental awareness through general schooling or mass media;
and they help production move to more environmentally conscious practices through training
programmes, vocational, technical and higher education and training, and lifelong learning at
enterprise level.

For effective and targeted responses, the close involvement of all stakeholders concerned
is key. Where this is achieved, there is most likely to be a sustained and just transition to a
greener economy. In any case, investment in skills without matching investment in related job
creation is not productive, and vice versa.

Anticipation and monitoring of skill needs

It is broadly acknowledged that there is a paucity of data on the classification and incidence
of green jobs. Most countries rely on qualitative methods for anticipating and monitoring skill
needs, such as enterprise surveys, sectoral analyses, occupational research and job analyses,
sometimes in combination with quantitative analysis. A more standardized and rigorous approach
to identifying and monitoring green occupations and related skills would be very helpful.
Widespread agreement was reported in the country studies on the need for more standardized
and rigorous approaches for the preparation of taxonomies of green jobs and related occupations
and for quantitative methods of analysis.

When it comes to anticipation and monitoring of skill needs, most developed countries
enjoy well-established systems which they have been able to utilize for the analysis of skills
for green jobs. These systems have previously reflected changes in environmentally driven
competencies, leading to new qualifications and courses, and changes to established curricula.
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To the extent that the pace of change allows, these systems might be expected to continue to
reflect and animate responses to emerging skill needs.

Identification of current and future skill needs as the basis of skill development responses
remains very challenging in most developing countries, both with a view to market relevance
in general and with a particular focus on environmentally motivated change. Here the first pri-
ority is establishing social dialogue mechanisms in a systematic way to transfer labour market
signals to mechanisms for updating training programmes.

Although sector-level analyses have proved very relevant and are widely used across
developed, emerging and developing economies, in contexts where green activities cannot be
categorized neatly into traditional sectors there is a great need for better coordination of labour
market analysis and monitoring across sectors and occupations.

Ways forward

It is important to remember that skills are not a poor servant of the economy, expected merely
to react and adjust to any change. The availability of a suitably trained workforce capable of
further learning inspires confidence that in turn encourages investment, technical innovation,
economic diversification and job creation.

Policies need to be informed, coherent and coordinated

When policies to green the economy and policies to develop skills are not well connected, skill
bottlenecks will slow the green transformation, and potential new jobs will be lost. Strategic,
leadership and management skills that enable policy-makers in governments, employers’
associations and trade unions to set the right incentives and create enabling conditions for
cleaner production and services are an absolute priority.

Environmental awareness as an integral part of education and training at all levels,
introduced as a core skill from early childhood education onwards, will eventually push con-
sumer behaviour and preferences and the market itself.

Labour market information for anticipating and monitoring skill needs for green jobs
is the critical starting point for effective policy cycles. This enables governments and businesses
to anticipate changes in the labour market, identify the impact on skill requirements, incorporate
changes into the system by revising training programmes and introducing new ones, and monitor
the impact of training on the labour market.

The country studies that told the most successful stories prove the value of effective
coordination among line ministries and social partners, achieved by creating task forces for
human resource development for a greening economy, or by incorporating training and skills
issues into a council for environmental development. It is important that the platform for this
dialogue has decision-making authority, can establish clear commitments among all those partners
involved and allocate human and financial resources to them, and has agreed responsibilities not
only for planning but for implementation. A win—win situation can only be achieved if environment,
jobs and skills are discussed, planned and implemented in conjunction with each other.

Decentralized approaches can actually promote policy coordination and coherence at
sectoral and local levels. Direct dialogue between national and regional governments and social
partners can be translated into action when commitments and resource allocation occur at a
smaller scale and where immediate dividends are obvious for all partners involved. A good
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combination of top-down coordinated policy-making with bottom-up sectoral or local initiatives
can support effective training-intensive green transitions.

Policies need to be targeted

The transformation to greener economies provides an opportunity to reduce social inequalities.
Social justice dictates that training initiatives target those who lose jobs during the transition,
especially those who are typically at a disadvantage in the labour market and may require
special assistance. The growth dividend from greening the economy will be attained only if
access to new training provided as part of green measures is made accessible to disadvantaged
youth, persons with disabilities, rural communities and other vulnerable groups. Incentives to
increase women’s participation in technical training programmes will not only increase their
participation in technology-driven occupations but also help solve the skill shortage problem
in this segment of the labour market.

Green transitions affect the entire training system

Taking into account all three types of skills change — that resulting from employment shifts
within and across sectors as the consequence of green restructuring, that associated with new
and emerging occupations, and the massive change in the content of established occupations
— it becomes clear that the whole training system must be mobilized. Adjusting training pro-
grammes to green changes in the labour market is a transversal task across levels and types of
education and training.

So far, compulsory level and tertiary education have been catching up rather well,
whereas technical and vocational education and training has been lagging behind in adapting
to the needs of the green economy. Improving adjustment here can give new impetus to
employment-centred and fair green transitions and requires the following key challenges to
be met:

*  putting basic skills high on the policy agenda, as a foundation of flexibility and employ-
ability throughout the life cycle;

e matching classroom and practical training through apprenticeships, internships, job place-
ments, projects on the job etc.;

e adjusting the length and breadth of training provision according to different types of
skills change;

°  equipping teachers and trainers with up to date knowledge on environmental issues and
on green technologies — education and training which deals with preparation of teachers
and trainers should be one of the first priorities in skills response strategies;

*  enabling active labour market policy measures (ALMPs) to take into account green struc-
tural change and to provide access to relevant training and other employment activation
measures; and

o deploying public employment services (PES), as important players in job matching and
training, to raise awareness about green business opportunities and related skill needs.
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The linchpin of effective skills development for greening the economy is coordination.
The degree of coordination between public and private stakeholders and the degree of involve-
ment of social partners are decisive. Concerted measures need to be undertaken by governments
at different levels, including the community level, employers and workers, through institutional
mechanisms of social dialogue, such as national or regional tripartite councils, sector or industry
skills councils, public—private partnerships and the like.

Developing countries need special measures

Developing countries, and the workers and employers in them, have the least responsibility for
climate change and environmental degradation but suffer their economic and social consequences
disproportionately. Special measures that can speed their employment-centred green transfor-
mations include:

e capacity building for employers in the informal economy and micro and small enterprises
to enter green markets in localities where they are most needed;

«  entrepreneurship training and business coaching for young people and adults to start up
green businesses in conjunction with microfinance projects;

. environmental awareness among decision-makers, business leaders and administrators as
well as institutions of formal and non-formal training systems;

e capacity building of tripartite constituents to strengthen social dialogue mechanisms and
to apply these to dialogue about accessibility of training for green jobs; and

e increased capacity of formal education and training systems and institutions to provide
basic skills for all and to raise the skills base of the national workforce; this includes
improving apprenticeship systems and building synergies with NGOs that provide education
and training.

These measures can only be taken if resources are available. It is therefore recommended
that not only national governments but also international partnerships in developing countries
take these recommendations into account both in environment programmes and in skills
development programmes.
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1. Introduction

The transition to a greener economy depends crucially on having the right skills available. The
growing importance attached to sustainable development and the shift to a low-carbon economy
is increasing the pace of change in labour markets and skill needs. Economies moving towards
greener production have great potential for job creation — a benefit of particular significance
as countries attempt to recover from economic crisis — but also face structural change and
transformation of existing jobs. The timely supply of relevant and good-quality skills is indis-
pensable for a successful transition that safeguards productivity, employment growth and
development.

1.1 The origins of the project

In this context, in 2009 the ILO launched, in cooperation with the European Centre for the
Development of Vocational Training (Cedefop), a global research project to investigate the skill
needs of greener economies, focusing on structural economic changes, new and changing occu-
pational profiles, and major constraints on the acquisition and development of relevant skills. The
research also analysed responses to these needs, including both training and the systems and tools
created to anticipate and monitor the skills needed for green jobs.

The research project has been part of the Green Jobs Initiative, a joint initiative of the United
Nations Environment Programme (UNEP), the ILO, the International Organization of Employers
(IOE) and the International Trade Union Confederation (ITUC), which analyses and promotes
green and decent jobs as a consequence of policies developed to reconcile economic development
with the protection of the environment. An earlier report produced in the framework of the
initiative, entitled Green jobs: Towards decent work in a sustainable, low-carbon world, identified
the lack of available relevant skills as a bottleneck in transition to the green economy.! The current
research project has taken this work further, both by identifying skills needed for green jobs and
by setting out to collect more evidence on the situation in different countries and to gather examples
of good practice in responding effectively to these new skill needs.

The International Labour Conference (ILC) has identified climate change as one of the major
global drivers of change, alongside technology and trade. Its Conclusions on skills for improved
productivity, employment growth and development recognized skills development as part of an
effective response to changing conditions, helping employers and workers alike to take advantage
of new opportunities and helping to mitigate the negative impacts of change. It also specified
identification and forecasting of skill needs, and the design of effective skills development mech-
anisms within national development strategies, as critically important in preparing workers and
enterprises for new opportunities and adopting a forward-looking approach to dealing with change.?
The current project was developed in line with these findings, collecting further evidence relating
to the role of skills in taking opportunities and mitigating negative consequences of climate and
environmental change.

' UNEP, ILO, IOE, ITUC: Green jobs: Towards decent work in a sustainable, low-carbon world (Geneva, 2008).

2 ILC: Conclusions on skills for improved productivity, employment growth and development, Report to International Labour
Conference (Geneva, 2008).
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1.2  What are “green johs”?

“Green jobs” are defined as jobs that reduce the environmental impact of enterprises and economic
sectors, ultimately to levels that are sustainable. This definition covers work in agriculture, industry,
services and administration that contributes to preserving or restoring the quality of the environment
while also meeting the criteria for decent work — adequate wages, safe conditions, workers’ rights,
social dialogue and social protection.® It also covers activities related to both mitigation of and
adaptation to climate change. This is a working definition. It implies in its inclusivity and breadth
that every job can potentially become greener. As time goes on and the transition to a green
economy intensifies, what is considered a green job today might not continue to be so regarded.
The understanding of green jobs also varies from one country to another. Ultimately, countries
will need to compose their own national definitions and set thresholds for practices considered
green or non-green.

1.3  Hypothesis and methodology

The main hypothesis of the research project is that there are three main types of change relating
to skills in the context of greening the economy:

e ‘“green structural change” as a result of environmental changes, application of new green
technologies and regulations, and new market opportunities, giving rise to displaced workers
in need of retraining for employment in other sectors;

»  the emergence of new occupations; and

«  change in existing jobs as a consequence of the greening of many established occupations.

At the core of the research are 21 country studies (see figure 1.1), 15 conducted by the ILO
(in Australia, Bangladesh, Brazil, China, Costa Rica, Egypt, India, Indonesia, Mali, the Philippines,
the Republic of Korea, South Africa, Thailand, Uganda and the United States) and six by Cedefop
(in the European Union Member States of Denmark, Estonia, France, Germany, Spain and the
United Kingdom).

The initial selection of countries was made in a consultation process with green jobs specialists
and ILO field offices. The subject attracted substantial interest at the national level and additional
countries were welcomed on board. The final group of 21 represents 60 per cent of the world
population, 59 per cent of global GDP (2008 figures) and 64 per cent of global CO, emissions
(2006 figures). The available literature was also reviewed, broadening the scope of the report
beyond coverage of these 21 countries.

All the country studies applied a standard methodology with a uniform template and research
guidelines (see Annex 3). Consultants were asked to combine qualitative and quantitative research
in proportions appropriate to the availability of data. Quantitative analysis was limited to national
statistics already formulated, not requiring any major primary data collection. Qualitative analysis
included a large variety of techniques ranging from structured interviewing and focus groups to
workshops and small-scale questionnaire surveys. The study targeted national experts, policy-
makers at various levels, trade unions, business associations, training authorities, sectoral
organizations, public—private partnerships, enterprises and academic institutions. Country experts
were asked to collect case studies which could shed light on how the three types of change

3 UNEP, ILO, IOE, ITUC: Green jobs.
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Figure 1.1. Country coverage in the research project “Skills for green jobhs”

identified in the project hypothesis were playing out and to present examples of good practice in
response strategies. Accordingly, within the countries studied 148 case studies were collected
(107 by the ILO and 41 by Cedefop). These focused on the skill needs specific to particular
sectors and occupations, and on the strategies being adopted by countries in response to those
needs.

A thorough validation process was undertaken to subject the draft report to expert review
and comment. This included a validation workshop held in Geneva in May 2010 which brought
together all the authors of the country studies, researchers, skills and labour market experts,
environmental experts and policy-makers, along with representatives of international and
European employers’ and workers’ organizations, other international organizations and European
Institutions.

1.4  The structure of the report

The structure of Part 1 of the report, the global synthesis report, is as follows. This introduction
is followed by a second chapter which discusses the factors driving changes in skill needs in the
transition to a green economy. The third chapter sets out the policy context of these changes,
identifying key challenges for a green economy, including skill shortages, and reviewing policy
responses to date from both the environmental and the skills perspective. The fourth chapter looks
at green structural change, that is employment shifts within and across sectors, and its implications
for retraining. The fifth chapter discusses change in skills requirements within occupations, pro-
viding an overview of both changing and newly emerging occupations, and reviewing the training
responses being put in place, including the methods used, to provide the necessary skills. The
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sixth chapter provides an insight into countries’ approaches to anticipating and monitoring the
skills they will need as their economies go green. Finally, the seventh chapter presents key findings
and proposes ways forward.

Part 2 of the report comprises summaries of the background reports for all 21 countries,
including brief description of case studies. The full versions of the country reports were published
electronically and can be found at http://www.ilo.org/skills/what/projects/lang--en/WCMS _144268/
index.htm.

This report is a first snapshot of current trends, shortcomings and good practices in skills
for green jobs, based on 21 country studies. It makes no claim to draw an exhaustive picture of
skills change in the green transition. Indeed, it has revealed many areas in which further work is
required, among them green jobs statistics and monitoring and in-depth sectoral analysis.
Nevertheless, as the first global research project of this kind, it has generated unique findings,
marshalled valuable evidence of successful efforts to meet environmental and employment chal-
lenges simultaneously, and indicated the major role played by skills development in facilitating
the transition to a green economy in parallel with the quest for decent work for all.



2. Drivers of change: How skill needs shift as
economies go green

[

his research has identified four main drivers of change in skills requirements: physical changes in\
the environment itself; environmental policy and regulation; technology and innovation; and changes
in prices, markets and consumer habits. These drivers, or forces of change, are interrelated but their
relative importance differs among countries. In developed countries consumer behaviour and hence
market forces have become a major driver of change, whereas in developing countries environmental
changes and policy and regulation remain more important. Better-informed policy-making and more
effective incentives for appropriate investment, business development and technology transfer may
trigger the green transition in developing countries through a process similar to that which occurred
in the earlier days of environmentalism in some industrialized countries.

A\ /

The environmental movement did not start yesterday. In many developed countries these concerns,
and attempts to make production and consumption patterns cleaner and more environmentally
friendly, have been around for three or four decades. These processes have changed the skills
requirements of both consumers (e.g. environmental awareness, knowledge about production
patterns, labelling etc.) and producers, eventually affecting entire societies. What have been the
main drivers of these developments? What can we learn from the past and from current trends?
What are the skills implications for countries at different stages of economic development? This
chapter attempts to answer these questions and to provide a framework for further analysis.

It is clear from the country reports that in the early days of environmentalism, in the 1970s
and 1980s, changes in skill needs related to the environment were mainly driven by legislation.
Nowadays, with evidence growing of damaging trends such as climate change, desertification,
pollution and increasing scarcity of resources, concern for the environment has triggered numerous
technological solutions and innovations and has generated a vibrant global market. Consequently,
recent developments are driven by a combination of factors. Market pull is an important element,
stimulating and stimulated by research and development, innovation and investment. Investments
in turn are made both for enterprise creation and for R&D and innovation purposes.!

Thus the research has identified four drivers of change currently at work. These are:

. changes in the natural or built environments;
e policy and regulation;
*  technology and innovation; and

*  markets for green industries and new consumer habits.
2.1 The changing environment

Changes in the natural and built environment directly influence economic processes affecting the
very basis of production. Therefore the changing natural and built environment is at the heart of

I See e.g. Research2015 catalogue (2009), available at: http://research2015.fi.dk/ (accessed 1 Apr. 2011).
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environmental concerns. At the forefront of current environmental debates is climate change,
which already affects farmers around the world and is likely to have profound impacts on people
living in low-lying coastal areas and those in arid and semi-arid regions suffering from water
scarcity. Increasing climate variability is responsible for natural disasters such as droughts and
floods, and also affects biodiversity and the availability of natural resources. Agriculturists and
pastoralists need the skills to enable them to adapt to changing weather patterns, to diversify in
their choice of crops or livestock, and to prepare for and deal with the increasing risks associated
with the climate. Policy-makers too need new skills to design appropriate policy responses to
damage and disaster: for example, in flood-devastated areas such as parts of the Philippines, urban
and rural developers need to consider what investment is necessary in preparing communities to
withstand future such events.

Other disasters, such as earthquakes, have similarly severe and devastating effects on
economies and will result in short- to medium-term changes in skill needs. Reconstruction of
buildings will demand not only increased labour in the construction sector, but professionals with
increased knowledge on statics and construction materials in order to design and erect buildings
capable of withstanding future earthquakes.

The scarcity and depletion of resources needed for production such as fertile soils is another
critical driver affecting economic patterns and skill needs at global, national and local levels. In
this area both adaptation skills and mitigation skills come into play. The implementation of
alternative energy solutions to avoid the damaging effects of fossil fuel use require not only
installation and maintenance skills but also research and development skills, both to make the
new technologies affordable and accessible for all and to replace scarce resources, such as the
rare earth metals used for photovoltaic solar cells and many other electronic appliances. Increased
emphasis on the re-use of materials adds to the importance of the recycling industry, with impli-
cations for a wide range of technical and managerial occupations both within and outside that
industry. Depletion of marine resources affects occupations in the fishing industry.

Another type of change in natural environments is pollution caused by toxic substances,
which affects a wide variety of occupations. To name just a few: pollution of waters concerns
the fishing industry and increases the demand for skills in water treatment, in the form of both
greater numbers of qualified technicians and higher levels of expertise; air pollution that causes
respiratory diseases affects many who live in cities and/or near industrial sites and also those
involved in medical treatments; and pollution of soils has impacts on farmers and foresters.
Pollution is usually tackled through regulation: policy-makers ban certain products or resources,
impose standards or thresholds, or introduce incentive-based instruments such as taxes or tradable
permits, as in the case of CO, emissions trading. To be effective, this response requires, first, re-
searchers such as biologists, chemists and economists with the skills to identify harmful substances
and recommend appropriate measures to mitigate their effects; and second, policy-makers with
the skills to evaluate research results and design and implement effective policy responses.

The changing natural and built environment will be discussed in more detail in Chapter 3,
in the context of setting out the key challenges for a green economy.

2.2 Policy and regulation

The field of regulation encompasses all government policies that affect the environmental per-
formance of a country’s economy. These include on the one hand measures to reduce or prevent
environmental damage, for example by restricting the use of certain materials, products or pro-
duction processes, be it through trade barriers, bans or increased costs, and on the other hand
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measures to promote and foster cleaner production. Cleaner production can be promoted through
targets for reduction of CO, emissions or the dissemination of green technologies; incentive struc-
tures such as taxes, subsidies, rebates, emissions trading mechanisms or feed-in tariffs for renewable
energy; industrial and technology policies to support green practices and sectors; and policies to
promote research and development in pursuit of green innovation.

Governments thus play a crucial role in driving behavioural change on the part of both busi-
ness and consumers, not only through legislative prohibitions but by providing both incentives
and disincentives. In order to do so they require new skills first and foremost on the part of policy-
makers and regulators, who need to be able to assess the environmental and policy impacts of
various options and select the most appropriate policy instrument for prevailing circumstances.
The policies adopted will in turn have widespread effects on skill needs across a broad spectrum
of industries. Far-reaching policy directives alter the content of existing occupations and may
also call into being entirely new occupations — not only in the production of environmental goods
and services, but within other industries such as construction, tourism and transport, among others.
This topic is explored in more detail in Chapter 5 of this report. Lack of enforcement of envi-
ronmental regulation, which is often deplored by developing countries, can retard the necessary
change and adaptation of the workforce; it can even damage the employability of those who have
equipped themselves with new skills in response to the regulations.

Every country covered in the research provides numerous instances of national legislation
necessitating skills changes in certain occupations. A good example comes from China, where
seven central government departments and administrations jointly issued a Management Regulation
on Pollution Control of Electronic Information Products. The regulation will gradually phase out
the use of several hazardous materials in electronic products in order to control pollution at the
source, forcing managers, engineers and product developers in domestic manufacturing firms to
use greener designs.’

Changes in national skill needs can be brought about by international agreements as well
as by national regulation. In Europe, EU directives take priority over much national legislation,
frequently forcing skills change in the construction, manufacturing and transport sectors. The
country report from the Philippines pinpoints new skills required of seafarers with responsibility
for managing ship-based pollution to comply with the International Convention for the Prevention
of Pollution for Ships.

By setting the right incentives, regulation can also influence the development and uptake of
new green technologies.

2.3 Green technology and innovation

Technology is the knowledge of instructions or “recipes” on how to make things or supply a
service.’ Technology includes all tools, machines, instruments and devices, and the skills by which
we produce and use them.* Technological innovation and change have always been drivers of
skills change. Yet not every technological innovation contributes to the greening of economies.

2 Recycling Magazine, 2009, cited in Chinese country report.

3 J. Mokyr: Thinking about technology and institutions, Paper presented at the Macalester International College Roundtable,
“Prometheus’s bequest: Technology and change”, Departments of Economics and History, Northwestern University, 2002,
available at: http://faculty.wcas.northwestern.edu/~jmokyr/macalester3.PDF (accessed 1 Apr. 2011).

4 R. Bain: “Technology and state government”, in American Sociological Review (1937), Vol. 2, Dec., p. 860.
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Technologies that enhance productivity but increase carbon emissions do not contribute to green-
house gas mitigation; improvements in agro-industry that yield better harvests at the cost of
decreased resilience of soil or plants to climate shocks do not contribute to sustainable agriculture.’
Green technology is that which improves the resource or energy efficiency of production, ultimately
to sustainable levels, reduces waste, and/or increases the use of non-polluting, renewable
resources.

Green innovation is understood as improvements in products, processes, marketing methods,
organizations or institutions that yield higher environmental benefit. Such innovation can be tech-
nological or non-technological.® Skill needs triggered by innovation include demand for research
and development skills, but also for entrepreneurship skills to commercialize and diffuse innovation
as well as management and operational-level skills to translate it into practice.

New technology can be developed through innovation or it can be acquired and adopted.
The appropriate skills and competencies for the development, dissemination and adoption of tech-
nology are crucial for the transfer of technology, either from firm to firm or from one country to
another. While developed countries at the forefront of technological development need the skills
to research and innovate, developing countries more often require the skills to adopt and adapt
technologies. The first challenge developing countries face in seeking access to new technologies
is often their protection through intellectual property rights.” However, this is by no means the
only challenge: successful green technology transfer also hinges on the process of adoption and
the absorptive capacity of enterprises or countries.® This capacity in turn depends on the acquisition
within companies of the necessary skills to assess, select, apply and adapt new technologies, and
within the national administration of the skills required to set up and manage institutions that
support the uptake of technology.” When new technologies are in place, in both developed and
developing countries, further major skill needs arise to ensure their dissemination, implementation
and maintenance: for instance, craftspeople need to be trained to market greener products and
services, so that they can advise on, for example, energy-saving measures in houses.! Such skills
may be required in a wide variety of occupations, ranging from managers to developers, purchasing
officers to engineers, salespeople to technicians.

Green technology and innovation are independent drivers of change in skill needs. They can
influence demand for skills without necessarily being affected by regulation, consumer demand
or changes in the natural environment.

As an example, several districts in India are benefiting from a technological improvement
related to brickmaking. The vertical shaft brick kiln introduced in a World Bank project is much
more energy and resource efficient than the traditional kiln, which involves high consumption of

5 J. Park and N. Roome: “Atom to bits: E-sustainability in the global economy”, in J. Park and N. Roome (eds.): The ecology
of the new economy (Sheftield, Greenleave Publishing, 2002), pp. 10-19.

6 See also C. Martinez-Fernandez, C. Hinojosa and G. Miranda: Green jobs and skills: The local labour market implications
of addressing climate change (Paris, OECD, 2010).

7 J. H. Barton: Intellectual property and access to clean energy technologies in developing countries: An analysis of solar
photovoltaic, biofuel and wind technologies (Geneva, ICTSD, 2007).

8 Wesley M. Cohen and Daniel A. Levinthal: “Absorptive capacity: A new perspective on learning and innovation”, in
Administrative Science Quarterly (1990), Vol. 35, pp. 128-52.

9 UN Department of Economic and Social Affairs: World Economic and Social Survey 2009: Promoting development, saving
the planet (New York, 2009).

10 K. Hahne: Skills and occupations in the area of sustainable use of energy and renewable energies (Bundesinstitut fiir
Berufsbildung, 2005), available at: http://www.bibb.de/veroeffentlichungen/en/publication/show/id/2209 (accessed 1 Apr. 2011).
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coal, firewood and other biomass fuels and generates high carbon emissions. The technicians
who run the kiln need new skills to operate and maintain it. This example, as well as many others
from the country reports, highlights the importance of collaboration between industry, government
and other non-state actors in fostering both the development and commercialization of technologies
and the related skills development.

The level of green technology is also determined by demand. Consumers’ attitudes towards
clean technologies influence their willingness to buy green products, such as low-fuel cars or
other energy-efficient devices, and thereby both to support and to disseminate new technologies.
The following section will discuss the relationship between green technology and markets, and
the implications for skill needs, in more detail.

2.4 Green markets: Industrial and consumer demand

The market for greener products and services is itself driving change in skill needs. Devices to
enhance energy efficiency sell on the market; regulations to promote renewable energies in various
countries create market opportunities for producers of renewable energy technology worldwide.
Making the most of these market openings requires staff with appropriate skills to develop busi-
nesses.!! Companies also undertake initiatives that take their green performance beyond simple
compliance with regulation, giving them a competitive advantage over others in conditions where
climate change and other environmental risks impose costs on businesses.!? International market
linkages increasingly demand that supplying companies in developing countries comply with the
environmental requirements of purchasing companies in developed countries.

New markets and business opportunities are often opened up by special incentives, such as
those provided by green stimulus packages, and investment opportunities in countries with abun-
dant and cheap labour. Outsourcing of supply in clean technologies and other green production
and services, both onshore and offshore, has been on the rise over recent decades. The decisive
factors in choosing where to invest or to seek suppliers include not only the cost of production
but also the availability of relevant skills.

A thriving market for cleaner production provides opportunities for new business operations
and models that require green managers and entrepreneurs. In Indonesia, where there is no legal
requirement for individual consumers to manage their waste, the recycling industry emerged
purely because it offered business opportunities. In an example of an innovative business model,
companies move from selling products to leasing them, which enables them to reduce their
material inputs by recycling used parts.!

Markets are driven by consumer demand and thus develop new skill needs in the wake of
changing consumer preferences. Growing awareness of commercial practices that harm the
environment has changed consumption patterns among certain consumer groups. Emerging
preferences for good-quality organic food free of chemical fertilizers, or for “ecotourism” that
does not harm ecosystems, have created entirely new industries requiring specific skills that

" World Business Council for Sustainable Development (WBCSD): Annual Review 2009: The green race is on (Geneva,
2010). In 2009 the WBCSD broadened the focus on capacity building to look strategically at issues around talent, skills and
sustainability.

12 HSBC Global Research: Building a green recovery (2009a).

13 W. McDonough and M. Braungart: Cradle to cradle: Remaking the way we make things (New York, North Point Press,
2002).
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workers in the conventional food and tourism sectors do not possess. The organic farming sector
in Uganda developed to meet demand from European and North American consumers for socially
and ecologically responsible products. In Costa Rica, the occupational profile of corporate social
responsibility (CSR) managers in companies has evolved in response to growing concerns about
responsible business practices.

Alongside increasing demand for greener products and services in some consumer groups
there has also been a degree of sceptical backlash (against, for example, the enthusiasm for organic
food and ecotourism), while many consumers simply want more information. These circumstances
create a strong demand for green advocacy work and awareness-raising. Workers in environmental
education and the environmental information sector have a key role in disseminating knowledge
about the environmental impacts of human activity, and thus in shifting consumer behaviour.'

2.5 Conclusions

Whereas in the early days of the environmental movement changes in skill needs were driven
largely by policy and legislation, in recent years other drivers have become equally important.
Increasingly urgent and more widely felt concern about the effects of human activity on the
environment has triggered technological innovation and created vibrant markets. These drivers
do not have equal force in all contexts. In the developed countries business opportunities and
consumer preferences have become major drivers of changing skill needs, whereas in developing
countries the chief drivers remain the changing environment and policy and regulation. Even so,
it is clear that if policy and regulation continue to promote the green transition strongly with
smart incentives for green and greening businesses, sooner or later the market will be sparked
into action. It is therefore essential that policy-making and legislation in these countries are well
informed and thoughtfully conducted in such a way as to foster this process.

Green technology is an important driver of change in skill needs in its own right, in both
developed and developing countries. In the former, the highest demand seems to be for skills in
research and development; in the latter, the emphasis is rather on skills in the adoption, imple-
mentation and maintenance of new technologies. However, these skills can come into play only
after successful technology transfer and diffusion have been achieved, and here again the avail-
ability of relevant skills is decisive.

All four drivers discussed in this chapter imply a need for skills related to both adaptation
to and mitigation of climate change, but the changing natural and built environment creates a
particularly strong demand for adaptation skills. As the changing environment tends to loom
largest in developing countries, the relative importance of adaptation skills is correspondingly
greater there than in the developed world.

All the drivers of change discussed here are interrelated. A changing natural or built envi-
ronment is the basis for policy decisions on environmental regulation. Regulation, in turn, can
affect the development, availability and dissemination of technology. Regulation and also the
availability of technology affect national and global markets. Consumer attitudes and preferences,
and thus the demand for greener products, can affect the way companies do business and implement
new technologies that allow them to meet new consumer needs.

14 See e.g. UNESCO: Education for sustainable development, available at:
http://www.unesco.org/new/en/education/themes/leading-the-international-agenda/education-for-sustainable-development/
(accessed 1 Apr. 2011).
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Eventually, these drivers of change will lead to changing mindsets among policy-makers,
businesses and consumers. Changed ways of thinking and the changed patterns of behaviour that
follow will then further stimulate green economic activities. This is why raising environmental
awareness is crucial to encouraging a green transition, and why some countries have already
placed it high on the national agenda. In Costa Rica, the government’s stated objective to become
carbon neutral prompted several enterprises to initiate voluntary programmes to reduce their emis-
sions; in Thailand, the country’s sustainable development strategy is based on the king’s Sufficiency
Economy Philosophy, which calls for environmental awareness in all circumstances as an integral
part of the national way of life.

Although globalization is exerting a growing influence on all four drivers identified here,
three of them — the changing environment, policy and regulation, and green technology — remain
primarily influenced by the national context. Therefore the requirements for new skills in the
context of transition to a greener economy remain very much country specific, depending above
all on the particular environmental challenges faced by each country and on its national political
and policy framework, including its system of rebates, feed-in tariffs, credits, tax exemptions and
other incentives. This situation is, however, changing as more and more countries come to realize
that the planet Earth is our common home, and that an environmental disaster in one country is
a matter of global concern. International and supranational policy and legislation are already
playing a greater role and are coming to drive change at national policy level. This trend will
eventually accelerate the already vibrant global market and intensify business-driven technology
transfer.

As aresult of all these factors, the need for new and augmented skills will become increasingly
widespread and increasingly pressing across countries and regions. Identifying the particular skills
needed for green jobs in particular locations and sectors, pinpointing where occupations will
change and where new ones will come into being, and working out effective strategies for
developing skills in collaboration with other nations can all help countries across the world and
across the development spectrum to prepare for the change ahead.



3. Challenge and response: The policy context

-~

The key priority for a green economy is to combat climate change and environmental degradation
and remove their negative environmental, economic and social impacts. The transition to a green
economy depends crucially on coordination and policy coherence. Many countries, however, in
spite of having formulated environmental policies, fall short in establishing skills development
strategies that meet the green employment demand. The same deficiency often hampers the green
components of economic recovery packages: few countries have allocated investment to
complementary training measures. Coherence hbetween environment and skills policies is not simply
correlated with level of economic development: it depends on a complex combination of factors
including institutional capacity, education and training systems, technological competitiveness
and attitudes to innovation. Integration of the skills agenda into an overall development strategy,
including technological, industrial, employment, trade and environmental policies, will help to
promote policy coherence in general and that in the field of environment and skills in particular.

/

Human life depends on natural resources; natural resources depend on human behaviour. This
reciprocity should inform countries’ strategies in striving for economic growth, employment gen-
eration and decent work in healthy environments. In facing the challenges of climate change and
environmental degradation, environmental policies will need to be bold and ambitious. It is
important also to recognize in turn that these policies can only be implemented by people, and
that those people have to be equipped with the necessary skills, knowledge and environmental
awareness. Transition to a low-carbon, green economy will bring about large-scale change in the
skills required of workers. It is therefore vital, in the common pursuit of a better life, to seek
coherence between environmental and skills policies.

This chapter sets the scene for further analysis. Section 3.1 discusses the key challenges and
priorities for a green economy identified by the 21 countries that participated in the research:
namely, climate change and environmental degradation and their impact on economy and society;
the challenge of providing decent work; and skills shortages. Section 3.2 reviews the range and
coherence of environmental and skills policies countries have put in place to date, including both
long-term policies and crisis response measures prompted by the recession and jobs crisis affecting
many countries since 2008.

3.1 Key challenges and priorities for a green economy

3.1.1 Climate change, environmental degradation, and related economic and social
impacts

Unsustainable consumption and production patterns such as overexploitation of resources in the
developed world and rapid and high-carbon growth in the developing world are having damaging
and dramatic effects on the environment. Above all, they are responsible for global warming.
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They also cause scarcity and depletion of resources, destroy habitats, cause biodiversity loss and
the degradation and loss of arable land, increase the numbers of threatened species, change the
migratory paths of animals and pollute the air, earth and water.

Global energy demand is expected to rise in the coming years, mainly due to an exponential
increase in the world population. In addition, the price of oil is expected to rise, which will make
it difficult for countries to ensure both electricity supply and food security. At the same time, the
International Energy Agency (IEA) is warning that if the global economy is not made less
dependent on carbon-based fuels the atmospheric concentration of greenhouse gases (GHG) could

double by the end of the twenty-first century, leading to an eventual global average temperature
increase of up to 6°C.!

Sectors with the highest greenhouse gas emissions

The highest GHG emitting sector worldwide is energy generation, which releases 25.9 per cent
of total emissions, followed by manufacturing at 19.4 per cent (see figure 3.1).
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Source: IPCC: Climate Change: Synthesis report. Contribution of Working Groups I, Il and Il to the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change, Figure 2.1 (Geneva, IPCC, 2007). © IPCC. Reproduced with permission.

International Energy Agency: World Energy Outlook 2008-2030 (Paris, 2008). Following the findings of the

Intergovernmental Panel on Climate Change (IPCC), experts and policy-makers believe that the increase in global average
temperature should be limited to a maximum of 2°C to avoid irreversible negative impacts.
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The forestry sector is responsible for 17.4 per cent of CO, emissions; these result from both
timber harvesting and low forest regrowth rates, inhibiting CO, absorption. In the Philippines,
the proportion of land covered by forest has fallen from 70 per cent around 1900 to only 6 per
cent today. In Bangladesh, Mali and Uganda, the use of charcoal and firewood creates immense
pressure on forests, especially in the vicinity of towns. Because the forestry sector is an absorber
(sink) of CO, as well as an emitter, the sector has a high climate change mitigation potential.
Some countries, such as India, have implemented national forestry policies that aim to increase
the proportion of national territory covered by forest as a way to offer environmental protection
to the nation’s society at large.

Agriculture is the largest employer in the world.> Worldwide, the sector is responsible for
13.5 per cent of GHG emissions, and the figure is considerably higher for emerging economies.
In China, the agricultural sector emits 21 per cent of national GHGs, mostly as a result of rice
cultivation, and in Brazil, agriculture emissions account for 57 per cent of the national total.?
Reducing these emissions will require the adoption of sustainable agricultural practices. Adaptation
measures are already taking place in this sector, including training strategies for farmers all over
the world.

Transport accounts for a rapidly increasing proportion of GHG emissions, reaching 13.1 per
cent by 2007. For example, Costa Rica saw a 315 per cent increase in emissions from transportation
between 1997 and 2006, compared to a 75 per cent increase in emissions from manufacturing
for the same period. Greening the sector will involve an increased demand for low-carbon vehicles
and the new technical skills required to design, assemble, repair and maintain them.

Residential and commercial buildings are responsible for 7.9 per cent of GHG emissions.
Building is one of the sectors with the highest technical and economic potential to reduce emissions
and create jobs in the process. High-performance buildings using technology already available,
such as energy-efficient heating systems, renewable energy sources and insulation technology,
can boast energy costs at least 80 per cent lower than those built using traditional practices.*
Many countries, such as the UK, have already introduced important policy measures for greening
the building sector but have identified skill shortages in architecture, engineering and carbon con-
sultancy as a major bottleneck in implementing them.

All these sectors, and others, will undergo significant structural changes as a result of policy
interventions to reduce emissions. These will have substantial impacts on labour markets, setting
in motion employment shifts within and across sectors and generating new retraining needs. These
topics will be discussed in Chapter 4.

Food security in jeopardy

In some African countries, declining precipitation could reduce yields from rain-fed agriculture
by up to 50 per cent by 2020. For this reason and others connected to climate change, agricultural
production and access to food are likely to be severely compromised in many areas of the continent,
endangering food security and exacerbating malnutrition.’

2 UNEP, ILO, IOE, ITUC: Green jobs: Towards decent work in a sustainable, low-carbon world (Geneva, 2008).
3 http://unfcce.int (accessed 1 Apr. 2011).

4+ UNEP, ILO, IOE, ITUC: Green jobs.

5 IPCC: Climate Change 2007: Fourth assessment report (Geneva, 2007).
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The gravity of these effects is amplified by the high reliance of many countries on agricultural
production, for both food and trade. In Mali, agriculture accounts for 40 per cent of GDP and
provides the primary means of living for more than 80 per cent of the population. In India, where
60 per cent of the working population is engaged in agriculture, increases in global temperature
are likely to change the patterns of the monsoon, with detrimental effects on agriculture. Countries
such as Australia, Egypt and Spain are also likely to suffer from decreasing precipitation, reducing
already limited water resources and inhibiting agricultural production. In addition, growing com-
petition between land use for food and for biofuel production is likely to further jeopardize food
security.

Endangered coastal areas
In Europe, North America, Australasia and small islands across the globe, coastal communities
and habitats will be increasingly stressed by climate change impacts. Sea-level rise is expected
to exacerbate flooding, erosion and other coastal hazards, thus threatening vital infrastructure,
settlements and facilities that support the livelihood of people living and working in coastal areas.

In Egypt, the delta region already faces problems of possible flooding because of rising sea
levels. Here and in other areas similarly threatened, skills in the installation and maintenance of
innovative facilities more resistant to weather conditions will be required. Such skills have already
been employed in the US city of New Orleans, where reconstruction after the devastation caused
by Hurricane Katrina in 2005 has incorporated “smart” houses that would float if the city were
to be flooded again.®

In Asia the areas at greatest risk will be the heavily populated megadelta regions of the south
and east, with Bangladesh in particular peril.

Scarcity of resources, excess of waste

Rapid urbanization, industrialization and unsustainable economic development have led to rapid
depletion of many natural resources, to the point where biodiversity is threatened and many sub-
stances needed to support economic production are severely depleted. In China in 1978 there
were 193 cities, according to the national definition. In 2007 there were 661. Habitat destruction
and loss of biodiversity, worrying trends in their own right, also have major impacts on the avail-
ability of resources. Traditional economic activities, such as woodcrafts, fishing and farming,
may become impossible to pursue in their traditional forms or locations, forcing people to migrate
in search of alternative employment.

At the same time as human activity across the world is consuming vast amounts of resources,
so it is also generating vast amounts of waste. Some countries, such as Egypt, Thailand and
Uganda, consider their waste management systems to be inefficient, acknowledging the scope
for improvement in dealing with these unwanted outputs. In this context, the recycling industry
has an increasingly important role to play. However, though it generates jobs that are green in
the sense that their purpose is environmental protection, many of them are in the informal economy
and of questionable quality. We shall return to this point when considering the interface between
green jobs and decent work.

6 http://www.makeitrightnola.org/ (accessed 1 Apr. 2011).
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Risks to human health

Climate change and environmental degradation are likely to have damaging effects of varying
severity on the health of millions of people. These include increased incidence of malnutrition;
increases in deaths, diseases (diarrhoea, malaria etc.) and injury caused by extreme weather con-
ditions; increased frequency of cardio-respiratory diseases as a result of higher concentrations of
ground-level ozone in urban areas; increased vulnerability in some areas to certain infectious
diseases; and illness, injury and death as a result of more frequent heatwaves and wildfires.” In
these circumstances initiatives directly related to population health, in fields such as education
and public awareness, health care, public health, and infrastructure and economic development,
will be of critical importance.

Water and air pollution also cause serious health problems. As noted in Chapter 2, efforts
to combat pollution usually take the form of regulation, through prohibitions, thresholds, standards
or incentive-based instruments.

Air quality is deteriorating in many parts of the world — to the point where most of India’s
metropolitan centres fall into the category of “polluted cities” according to standards set by the
World Health Organization (WHO). The main causes of poor air quality are solid waste dumps,
congested roads and obsolete transport infrastructure, dust and seasonal sandstorms, and emissions
from heavy metallurgical industries, refineries, and cement and power plants.

Water shortages

In Africa and Asia, climate change is likely to increase water scarcity for millions of people. By
2050 water shortages are expected to be affecting 1 billion people in Asia alone, while changes
in precipitation patterns and the disappearance of glaciers are projected to reduce significantly
the amounts of water available for human consumption, agriculture and energy generation all
over the world.® In some places the trend is exacerbated by human activity: in Egypt, for example,
per capita water share is expected to decline because of the unsustainable usage of the River Nile
(in particular to dispose of solid and liquid waste from municipal and industrial sources).

In southern Europe, climate change is projected to lead to higher temperatures and greater
incidence of drought in a region already vulnerable to climate variability. Reduced water availability
here will affect hydropower potential, summer tourism and, in general, crop productivity.” Spain,
in the most southerly part of Europe, faces a particularly acute challenge, with higher temperature,
lower rainfall and rising sea level all likely to diminish water resources. These challenges have
given rise to a clear policy focus on the management of the country’s energy and water resources.

Mountainous areas of Europe, meanwhile, will face glacier retreat, and the consequent
reduced snow cover will affect winter tourism and threaten flora and fauna with habitat loss.

Displacement and other consequences of natural disasters

Floods, droughts and other weather-related disasters are growing more severe and more frequent
as climate variability increases (see figure 3.2), with pronounced effects on biodiversity and the
availability of natural resources. Every year between 2000 and 2004, 262 million people were
affected by such events,'” and in 2009 alone nearly 9,000 people died or were missing as a result

7 IPCC: Climate Change 2007 .

8 Ibid.

o Ibid.

10 UNEP, ILO, IOE, ITUC: Green jobs.
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Figure 3.2. Frequency of weather-related disasters
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Source: J. Lash and F. Wellington: “Competitive advantage on a warming planet”, in Harvard Business Review (March, 2007), based on data
from Swiss Re. Reproduced with permission from Harvard Business Publishing.

of natural catastrophes. The hardest-hit region was Asia.!! Particularly alarming is the case of the
Philippines, 43 per cent of whose territory is likely to be affected by climate change induced
droughts, floods and landslides in the years ahead.'? These disasters, with their devastating effects
on economies, will inevitably cause population displacements; countries affected will need people
skilled in designing and implementing adaptation measures.

Many countries have adopted policies and passed environmental laws in response to these
pressing issues, and many are now looking at implementation of such measures with a view to
improving levels of compliance. Skills development plays a crucial role in improving enforcement
mechanisms and so helping to implement strategies for greening.

The economic and social imperative

It is clear from this review of the major consequences of climate change and environmental degra-
dation that these processes do not only damage the environment itself. The associated negative
social and economic impacts are immense, posing huge and pressing challenges for policy-makers.
The Stern Review estimated that climate change could reduce global GDP by at least 5 per cent
and as much as 20 per cent by 2050."3 As noted above, the number of people forced to abandon
their homes and livelihoods by floods, droughts and other weather-related events will increase
over the next few years, while water shortages and malnutrition threaten to affect 600 million
people by 2080.'

1 Swiss Re: Natural catastrophes and man-made disasters (Zurich, 2009).

12 Estimate by Dr Esteban Godilano (2009), who composed a climate change map for the Department of Agriculture in the
Philippines. Information extracted from the Philippines country report.

13 Nicholas Stern: The economics of climate change (The Stern Review) (Cambridge and New York, Cambridge University
Press, 2006).

4 UNEP, ILO, IOE, ITUC: Green jobs.
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All the consequences of climate change and environmental degradation discussed in this
chapter so far have potentially grave implications for employment and income generation (see
table 3.1). Nor are the socio-economic impacts likely to be felt evenly. Climate change hits the
poor hardest: countries and populations already struggling against poverty have less capacity to
react and adapt to the effects of changes in their environments, so that malnutrition and health
problems are likely to get worse, exacerbating joblessness and poverty and setting up a vicious
circle of environmental and socio-economic decline. Many people will have to learn new ways
of working simply in order to make a living. It is therefore imperative for policy-makers to include
targeted skills development strategies in their policies for greening at all levels of education and
for all types of employment (including vulnerable employment).'3

Table 3.1. Environmental challenges and their socio-economic impact

Environmental Major features Major areas of impact Possible impacts  Possible impacts
challenges on employment on income
Climate change Rising average Health, food security, v \

temperature water, resources

Higher climate variability Food security, water v

High incidence of Food security, population v v

droughts and floods displacement, resources

Melting of glaciers Food security, water v N

Rising of sea levels Coastal areas N \/

Loss of biodiversity Food security, resources v v
Environmental degradation Degradation and loss Food security v v

of arable land

Habitat destruction Resources, food security N N

Loss of biodiversity, Resources, food security N

deforestation

Pollution of water, air, Food security, water, N N

soil and organisms resources, health

Overfishing Food security, coastal areas v v

Source: Authors.

For all these reasons, the economic and social policy agenda should have the transition from
an unsustainable fossil-fuel economy to a green economy as its overriding aim.

3.1.2 Decent work and the labour market challenge

For many, the notion of a “green economy” carries high expectations. It is expected not only to
help mitigate the pace of climate change and to stop environmental degradation but also help, by
boosting inclusive green growth, to create more and better jobs in developing countries and thus
fight unemployment and poverty.

15 Self-employed workers and contributing family workers have a lower likelihood of having formal work arrangements, and
are therefore more likely to lack elements associated with decent employment, such as adequate social security and a voice at
work. The two statuses together, therefore, are summed to create a classification of “vulnerable employment” (ILO: Key Indicators
of the Labour Market).
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The transition to a greener economy has enormous employment potential in the long run, with
capacity to create millions of jobs directly, indirectly and through induced effects.!® In realizing
this potential for substantial job creation, the ILO is clear that the aspirations for decent work
must be met. Green jobs can form part of strategies to put the brake on the race to the bottom in
wages and working conditions, and halt the downward spiral in social cohesion. There is an
important role in achieving this tough task for the development and upgrading of the skills re-
quired.

The promotion of green jobs is part of the ILO’s Decent Work Agenda. Jobs are considered
green only if they provide adequate wages, ensure safe working conditions and basic social
protection, respect workers’ rights, and are part of a process of social dialogue.'” Green jobs are
also a critical requirement for economic recovery, inclusive growth and long-term sustainable
development.

The Green jobs report of 2008 pointed out that there are millions of jobs that nominally
support environmental goals — in, for example, the electronics recycling industry, waste manage-
ment and agriculture — but whose day-to-day reality is characterized by extremely poor practices,
exposing workers to hazardous substances that endanger their health and lives, and falling short
with regard to freedom of association, social protection and other key aspects of decent work.'
The challenge here is to transform these environmentally constructive jobs into truly decent work.

According to arecent study in Spain, 99.7 per cent of green jobs in the country are permanent,
compared to only 72 per cent in the whole Spanish economy (see figure 3.3). This contrast can
serve as an indirect indicator of the improved quality of “greened” jobs.

Figure 3.3. The employment status of green jobs vs all jobs in Spain
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Source: Fundacion Biodiversidad and Observatorio de la Sostenibilidad en Espaiia: Informe Empleo verde en una economia sostenible (2010).
Reproduced with permission.

16 Jobs are created directly through increased demand and output induced by environment-related expenditures, and indirectly
through employment effects arising in supplier industries; induced job effects occur as wage incomes are spent generating demand
in additional industries (UNEP, ILO, IOE, ITUC: Green jobs).

17 UNEP, ILO, IOE, ITUC: Green jobs.
18 Ibid.
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A survey on job quality and skills conducted among companies in selected industries in
Austria, Germany, the Netherlands, Spain and Sweden found that adoption of environmental pro-
tection measures as an integral part of work processes improved job quality in terms of working
environment, working time, work organization and work contracts. Environmental legislation
proved to have a positive impact on most industries, although job quality was particularly poor
in waste management. The study also found out that in 75 per cent of companies “greening” gen-
erated a need for higher-skilled workers. These enterprises had to increase training provision,
both internal (68 per cent of companies) and external (11 per cent of companies), to meet new
skill requirements in operations and maintenance, organization, engineering and development,
ICT and marketing."

Greening jobs goes hand in hand with enhancing skills. The 2008 conclusions of the ILC
on “skills for improved productivity, employment growth and development” identified skills
development as a key factor both in stimulating a sustainable development process and in
facilitating workers’ and enterprises’ transition from the informal to the formal economy.® A
vicious circle of low-skill, low-productivity, low-wage and poor-quality jobs traps the working
poor, excludes workers from productive employment and inhibits the competitiveness of enter-
prises. Improved quality and availability of training can stimulate a virtuous circle in which skills
development fuels innovation, increased productivity and enterprise development, technological
change, investment, diversification of the economy, and competitiveness — all factors that in turn
sustain and accelerate the creation of more and better jobs.?!

Figure 3.4. Green and decent jobs: Do skills matter? A schematic overview
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Source: Adapted by authors from UNEP, ILO, IOE, ITUC: Green jobs: Towards decent work in a sustainable, low-carbon world (Geneva, 2008).

19 0. Fritz, M. Getzner, H. Mahringer and T. Ritt: Umwelt und Beschdftigung: Strategien fiir eine nachhaltige Entwicklung
und deren Auswirkungen auf die Beschdftigung, Informationen zur Umweltpolitik 144 (Vienna, Bundeskammer fiir Arbeiter
und Angestellte, 2001).

20 ILC: Conclusions on skills for improved productivity, employment growth and development, Report to International Labour
Conference (Geneva, 2008).

2t Ibid.
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Skills do play an important role in the environment/decent work matrix (see figure 3.4).
However, it is important to bear in mind that workers, enterprises and societies can only benefit
from skills development and productivity gains if these are translated into decent work. Provision
of skills will not solve the problem by itself. Targeted policies, including training, that focus on
local development, the informal economy, micro and small enterprises, and disadvantaged groups
such as the young, unemployed, low-skilled and poor, are needed if the twin challenges of decent
work and the labour market are to be met.

From 2008 the world was confronted by a global recession that turned out to be the worst
since the Great Depression of the 1930s. In this context, the greening agenda attracted increasing
policy attention owing to its promise of new job opportunities. A slow economic recovery,
beginning in 2010, was even slower in restoring job growth. Three years after the start of the
crisis, high rates and long-term unemployment persist. Developing and emerging economies’
labour markets are recovering somewhat faster than those of advanced economies, where em-
ployment is not expected to return to pre-crisis levels before 2015.22 The ILO estimates in the
Global Employment Trends report of January 2011 show an increase in unemployment of some
32 million between 2007 and 2010 (see figure 3.5) and an increase in the number of unemployed
youth worldwide of 10.2 million by 2009.%

Figure 3.5. Global unemployment trends, 2000-10
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2 ILO International Institute for Labour Studies (IILS): World of Work Report 2010: From one crisis to the next? (Geneva,
2010).

2 Ibid.
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Figure 3.6. Unemployment rate by level of educational attainment in the EU, 2000-09
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Over half the world’s labour force is estimated to be in vulnerable employment.?* As a result
of the crisis, there were in 2009 around 40 million more working poor living on less than US$1.25
a day than would have been expected on the basis of pre-crisis trends.”

The crisis has affected each country differently, but across all countries those most affected
by the job crisis have been young people, low-skilled workers, migrant workers and other vul-
nerable groups: for example, as figure 3.6 shows, the highest unemployment rate in the EU-27
throughout the past decade has been for the low-skilled. Growing poverty and unemployment
tend to mean decreasing levels of private investment in education and skills, with detrimental
long-term effects on any country’s development potential. Growing unemployment leads to
underutilization of existing available skills, and, if recession persists, to declining skill levels in
the population as skills are not practised.”

These effects of economic crisis have occurred against the background of longer-term labour
market challenges. In developed countries, labour shortages associated with population ageing
are expected in the years ahead; in developing countries, on the other hand, the economically
active population is expected to increase over the coming years (see figure 3.7), which is a cause
of anxiety when coupled with falling employment rates: new labour market entrants competing
for scarce jobs will have a hard time finding work.

2 ILO: Global Employment Trends, 2010a. See: http://www.ilo.org/wcmsp5/groups/public/---ed_emp/---emp_elm/---
trends/documents/publication/wems_120471.pdf (accessed 1 Apr. 2011).

25 ILO: Global Employment Trends, 2011.
2 ILO: Global Employment Trends, 2010a.
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Figure 3.7. Economically active population, 1980-2020 (millions)
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3.1.3 Skill shortages

According to the Solar Energy Society of Canada,

One of the reasons why Solar (Thermal) got a bad reputation is that during the last
Solar boom of the 1970s and early 1980s, too many unqualified installers put up solar
systems that never worked properly. While it is important that high-quality, certified
equipment be installed, the best equipment may not operate if the installer has not been
properly trained and demonstrated that he/she has the necessary competencies.”’

Many studies on green jobs highlight the risk that the large job creation potential of green
industries might go unfulfilled because of prevalent skills shortages. The present research confirms
that skills shortages do indeed exist in several occupations and sectors. These shortages already
pose a major barrier to the transition to a green economy and the creation of green jobs, and this
barrier is likely to become more pronounced in the future. In addition, the implementation of green
policies relies directly on the skilled workforce available to enact change, and will be retarded if
those skills are lacking. However, not all the country studies were able to obtain enough information
to assess imbalances between the supply of and demand for green jobs and qualifications.

The term “skill shortage” refers to both quantitative (labour shortages) and qualitative (skill
gaps) lack of skills.?®

27 Solar Energy Society of Canada: Report on ten features of successful solar policies, Spring 2007.

28 “Skill shortage” is defined as “a genuine lack of adequately skilled individuals available in the accessible labour market
with the type of skill being sought and which leads to a difficulty in recruitment. A skill shortage characterizes the situation
where employers are unable to recruit staff with the skills they are looking for at the going rate of pay. This could result from
basic lack of people (when unemployment levels are very low), significant geographical imbalances in supply (sufficient skilled
people in the labour market but not easily accessible to available jobs), or a genuine shortfall in the number of appropriately
skilled individuals — either at new entrant level, or for higher level skilled occupations.” O. Strietska-Ilina: “Skill shortages”,
in Cedefop: Modernising vocational education and training. Fourth report on vocational training research in Europe: Background
report, Vol. 1 (Luxembourg, Office for Official Publications of the European Communities, 2008).
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Some countries have established a system to assess skill shortages regularly. South Africa
issues a yearly National Scarce Skills List, highlighting skill shortages across industries (see also
Chapter 6). The Sector Education and Training Authorities (SETAs) — industry bodies convened
by the Minister of Labour — undertake intensive consultation and research to develop sector-
specific skills plans describing the skills development priorities for each sector over the next three
to five years, which are then published. The sectoral scarce skills lists from each SETA are then
amalgamated into the National Scarce Skills List. Skill shortages for green jobs become apparent
through this process, although they do not receive particular attention, and consequently some of
the emerging occupations are not yet captured. The list identifies national skill shortages in the
following areas: environmental managers, urban and regional planners, civil engineers and tech-
nologists and quantity surveyors, environmental scientists, and occupational and environmental
health professionals.

Other countries assess skill shortages for certain sectors on a more ad hoc basis when they
begin to become apparent. An example is a study conducted on qualifications and employment
estimates in the German renewable energy sector.?’ The study, based on surveys and interviews
among enterprises and experts, identified expected skill shortages for each renewable energy sub-
sector: wind, solar, hydro, geothermal and bioenergy. While industry representatives in the wind,
solar and geothermal subsectors stressed skill needs for staff in research and development, those
in the hydro and bioenergy subsectors expected shortages in plant engineering and maintenance.

Skill shortages for emerging green occupations and others that are going green are caused
by various factors. In the first place, growth in some sectors, such as in the area of green technology,
is underestimated, so that training systems are not able to respond quickly enough; second, a
general lack of scientists and engineers hits technology-driven green sectors particularly hard;
third, existing national skill structures do not always reflect the pattern of skill demand; and
fourth, some sectors, such as waste management, fail to attract enough skilled candidates for
further training owing to the sector’s low reputation. These four factors are considered in more
detail below.

Poor working conditions — low pay, unsocial working hours, hazardous health and safety
conditions, and other features of poor-quality jobs — can also lead to labour shortage, rendering
jobs unattractive to people with the appropriate skills.

The economic downturn that began in 2008, resulting in business closures and declining
demand for skilled workers, is easing skills shortages in certain sectors such as construction and
manufacturing. But even as unemployment rates remain high, skill shortages persist in many
economies, pointing to structural imbalances in labour markets. Once economic recovery oils the
wheels of employment growth, these skill shortages will intensify.

Underestimated growth rates in demand for environmental technologies, for example in the
renewable energy sector, have led to skill shortages in these industries. The wind energy industry
across Europe® and the wind, wave and tidal power industry in the United Kingdom face shortages
in qualified electrical engineers, turbine technicians and project managers.’! In the United States,

2 T. Biihler, H. Klemisch and K. Ostenrath: Ausbildung und Arbeit fiir Erneuerbare Energien (Wissenschaftsladen Bonn e.v.,
2007), available at: http://www.jobmotor-erneuerbare.de/download/Statusbericht-A A-EE.pdf (accessed 1 Apr. 2011).

30 European Wind Energy Association: Wind at work: Wind energy and job creation in the EU (2009), available at:
http://www.ewea.org/fileadmin/ewea_documents/documents/publications/Wind_at_work_FINAL.pdf (accessed 1 Apr. 2011).
31 M. Boettcher, N. Peder Nielsen and K. Petrick: A closer look at the development of wind, wave and tidal energy in the UK :
Employment opportunities and challenges in the context of rapid industry growth (London, Bain & Co., 2009).
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skill shortages related to renewable energy are reported in manufacturing, construction and
installation.*> Developing countries such as Uganda are experiencing skill shortages in assembling
solar panels and skills for biofuel production.

The general lack of scientists and engineers in most developed, emerging and developing
economies has detrimental effects on the design, development, deployment and delivery of green
technologies. Shortage of skills in science, technology, engineering and mathematics (STEM) is
particularly severe in some EU countries, which are failing to attract more students to these
subjects. This skill shortage is particularly relevant for technical occupations. A lack of skilled
technicians, managers and operators is reported, for example, in the biofuels industry in Brazil,
in the renewable energy and environmental industry in Germany and the United States, and in
the construction sector in Australia, China, Europe and South Africa.*

The development paths of countries are determined in large part by their national skill struc-
tures. An unbalanced skill structure can give rise to skill shortages when economies become more
environmentally conscious. In developing countries, for example, the number of university grad-
uates is very small compared to the overall workforce. Therefore the specialized higher-level
leadership skills required to manage processes of change in government or businesses are generally
scarcer than in more developed countries.

The low reputation of certain industries relevant for the transition to a green economy deters
students from acquiring qualifications in these fields. For example, there is a lack of skilled per-
sonnel in the waste management and recycling sector to fill technical, engineering and management
positions in both commercial enterprises and the public sector. There is a similar recruiting problem
in the areas of waste, sewage and sanitary, heat and air conditioning, whose poor image has led
to a dearth of apprentices. Likewise, the chemistry sector faces skill shortages, in particular in
toxicology and eco-toxicology. The environmental industries in the Republic of Korea suffer from
a general perception of entailing hard working conditions and low pay. However, in some countries
the opposite trend can be identified. The growing demand for energy-efficient and climate-friendly
solutions in Denmark, for example, has changed the occupational profile for those working at
waste treatment plants, and has increased the attractiveness of these jobs.*

Apart from these four sources of skill shortages, a number of particular core skills appear
to be lacking. Good and broad core skills are also central in coping with changing economies.
These include knowing how to learn, how to work in teams and how to communicate effectively,
and need to be learned at a young age. (For more on core skills see Chapter 5, section 5.3.)
Language skills are critically important in accessing knowledge related to environmental change.
In Mali, for example, most tools to improve the climate change resilience of rural populations
are available in only French or English, which most people do not understand. In Costa Rica, a
lack of English-language skills is reported to be hampering uptake of new green technologies
such as precision agriculture.

Multiskilling requirements seem to be particularly prominent in greener economies. Workers
in the construction industry in France, for example, are increasingly required to be competent in
interdisciplinary approaches and networking, as companies need to work across traditional trade

32 Apollo Alliance: Green-collar jobs in American cities (San Francisco, 2008).

3 C. Hofmann, M. Duran and O. Strietska-Ilina: “Skills for the low-carbon economy”, Paper prepared for the European
Commission’s workshop, “Emerging stronger from the recession to tackle the challenges of social cohesion and sustainable
development”, Brussels, 9 Sep. 2009 (unpublished).

3 http://www.teknologisk.dk/_root/media/16060_629258_628597_Jobprofiler%200g%?20kvalifikationskrav%20endelig %20
udgave.pdf (accessed 1 Apr. 2011).
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Figure 3.8. Projected gaps between labour supply and demand, selected countries, 2020
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boundaries, with simultaneous interventions by several trades; those working on non-domestic
buildings also need to be well informed about the various challenges posed by poor fabric, poor
environmental controls and low levels of energy awareness on the part of occupants. This finding
is confirmed by an Irish study that calls for multidisciplinary apprenticeships in construction as
skill needs cut across traditional craft boundaries.*> People at supervisory level need technical
skills related to the environment in addition to traditional management skills, so that, for example,
fast-food store managers can tackle pollution control tasks. An OECD report has found that eco-
innovations are becoming increasingly complex as they move towards systems incorporating
processes on several levels that all need to be understood and managed as parts of a coherent

35 Combhar Sustainable Development Council: Skills and training for a green new deal (Dublin, 2010).
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whole.’® Whether the need for multiskilling can be seen as a general feature of green jobs or
whether it only applies to a certain number of jobs in converging sectors is an area for further
research.

Some countries report specific national skill shortages. These include skills for biological pest
control, organic farming and carbon auditing in forestry in Uganda; for trainers and teachers on
sustainability-related issues in agriculture and the built environment in France; and for “eco-smart”
electricians (electricians with skills in installation and maintenance of energy-efficiency and
renewable energy systems) in China. Environmental consulting and auditing services seem to be
in higher demand in emerging economies, whereas in developed countries this market was reported
to be saturated. An EU report highlights the overall shortage of highly skilled and experienced
green professionals in a number of European countries, including the Czech Republic, France,
Ireland, Italy, Portugal, Turkey and the United Kingdom. By contrast, previous sustained investment
in the green sector in Denmark has ensured that relatively little upskilling will be required.?’

When considering labour shortages in the medium to long term, demographic factors must
be taken into account. Industrialized countries are faced with ageing and shrinking populations
and are therefore likely to see skill shortages becoming more acute (see figure 3.8).® At the same
time, many developing countries will continue to be confronted with oversupply of labour. Labour,
skills and industrial policies will therefore need to respond appropriately. In developed countries,
activation measures should be considered to increase the share of the population in productive
work. In developing countries, policies should aim at enhancing labour mobility across borders,
including fostering the core skills which stimulate labour mobility, and reaping the employment
creation potential of green jobs. All countries will need to encourage investment in relevant and
quality skills.

3.2 The policy response: In pursuit of coherence of environmental and skills
policies

The 2008 ILC Conclusions on skills for improved productivity, employment growth and devel-
opment call for policy coherence: that is, for governments, working with the social partners, to
integrate education and skills development within broader growth, employment and development
strategies, creating and sustaining links with labour markets and with the technology, investment,
trade and macroeconomic policies that generate future employment growth. This imperative places
a high premium on strong social dialogue, effective coordination among ministries, and improved
communication between employers and training providers.* The next two sections of the chapter
focus respectively on the interface between environmental and skill policies in general terms (sec-
tion 3.2.1) and on responses to the current economic crisis with implications for skills and green
jobs (section 3.2.2).

3% OECD: Eco-innovation in industry: Enabling green growth (Paris, OECD, 2009).
37 European Commission: European Employment Observatory review, The employment dimension of economic greening
(2009), available at: http://ec.europa.eu/social/main.jsp?catld=101&langld=en&publd=541&type=2&furtherPubs=yes (accessed
1 Apr. 2011).

3 See e.g. World Economic Forum: Stimulating economies through fostering talent mobility (Cologne/Geneva, 2010).

3% ILo: Conclusions on skills for improved productivity, employment growth and development.
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3.2.1 Environmental and skills development strategies for greening: An overview

The international context

The UN Climate Change Conference in Copenhagen in 2009 brought together 115 Heads of State
and Government. Never before has climate change featured so prominently on the international
agenda. The parties to the Copenhagen Accord agreed that global mean temperature should not
be allowed to rise by more than 2°C; other key provisions included pledges from developed coun-
tries to assist developing countries financially in their efforts to mitigate and adapt to climate
change.*

Overall, however, the Copenhagen Accord was rather disappointing, not least because the
developed economies did not commit themselves to legally binding emissions reductions. Many
of them made their GHG emissions reduction targets conditional on others taking similar action,
while many developing countries made their pledges of action conditional on receiving further
international financial or technical support. This conditionality adds to uncertainty over whether
the decisions will be implemented.*' Some countries still seem to fear that the transition to a low-
carbon economy will reduce jobs and growth prospects in certain economic sectors, even though
others, among them Brazil, China and Germany, have already experienced employment growth
as a result of investment in emissions reduction mechanisms. The present research demonstrates
how timely, relevant and quality skills provision can help mitigate job losses and speed job gains
in the transition to greener economies.

Besides the UN Framework Convention on Climate Change and the Kyoto Protocol, there
are more than 200 multilateral environmental agreements that affect national environmental poli-
cies, of which the best known are the Montreal Protocol on substances that deplete the ozone
layer, the UN Convention on Biodiversity and the UN Convention to Combat Desertification.

Apart from these, measurement of GHG emissions, the reporting and verification of country
actions, and the Clean Development Mechanism (CDM) introduced in the Kyoto Protocol will
have impacts on national actions and skills requirements. Some €20 billion is expected to be
transferred from developed countries to developing countries by 2012 through CDM projects.*
Much of this activity will involve technology transfer, with a consequent impact on skill needs.
Indeed, skill shortages have been already identified in the preparation of various CDM projects.

National policies

Countries are setting ambitious targets to cut their GHG emissions, reduce energy consumption
and increase the use of alternative energy sources. For example, the Republic of Korea and South
Africa are introducing energy-saving initiatives based on energy efficiency measures; Denmark,
Germany and Spain are providing incentives for businesses and consumers to use energy from
renewable sources. However, while much of the attention is focused on technology, the hard fact
remains that without qualified entrepreneurs and skilled workers the available technology and
investment resources cannot be used.

40 International Institute for Sustainable Development: A brief analysis of the Copenhagen Climate Change Conference,
available at: http://www.iisd.org/pdf/2009/enb_copenhagen_commentary.pdf (accessed 1 Apr. 2011).

4 http://europa.eu/rapid/pressReleasesAction.do?reference=MEMO/10/215&language=EN (accessed 1 Apr. 2011).
4 See Karan Capoor and Philippe Ambrosi: State and trends of the carbon market (Washington DC, World Bank, May 2007).
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The coordination of skills policies and environmental policies is therefore a key factor in
any successful transition to a low-carbon economy. Many countries have implemented sound
environmental policies but have fallen short of developing the necessary associated skills
policies.

There is no formal definition of coherence in policy, and indeed it is difficult to provide a
definition valid for all countries given the wide variety in country-specific conditions and
requirements. With this caveat in mind, in this study, and for the purpose of the analysis of the
policy response to the greening imperative, the following criteria are used:

*  One policy should not contradict another. Coordination among policies is essential to avoid
contradictions.

»  Policies should have good coverage and be complementary. Policies should capture industry
needs, both those of business enterprises and those of workers. The involvement of social
partners in the decision-making process constitutes the basis of a successful policy in this
respect.

. Policies should correspond to the needs of the (labour) market and take into account current
and future challenges. Therefore policies should be informed by thorough research and
(Iabour) market monitoring.

»  There should be a clear link from policy pronouncements to actions, including finance. Lack
of implementation and enforcement has been reported by countries as one of the most
frequent hindrances to the greening process.

e There should be a monitoring and evaluation mechanism to follow policy implementation.

A mapping exercise was undertaken to assess the degree of coherence in governments’
policy response to the greening imperative. The findings, based on information provided in the
background country reports, were discussed at the validation workshop in Geneva in May 2010
and the exercise was followed by a round of comment from participants and observers.

In the course of this exercise, countries’ policy responses were grouped into three broad
categories:

»  sound and comprehensive policies in countries where policies for the environment and/or
skills are internally sound and comprehensive but not always well aligned;

»  fragmented policies in countries where policies for the environment and skills are somewhat
weaker and generally not well aligned; and

*  policies under development in countries that do not have either a well-developed environmental
policy or skills development policy for a greener economy.

The intention behind this mapping exercise was nof to rank countries on their performance
of environmental and skills policies for greening, but rather to arrive at an idea of what it takes
to achieve policy coherence. To arrive at that point, represented by a position in the top right-
hand corner of figure 3.9, countries will need to incorporate the key features of policy coherence
set out above into new or existing environmental and skills policies for greening.

We can see from a glance at figure 3.9 that the top right-hand quadrant is dominated by the
EU countries, with France in the lead: these are countries that enjoy sound environmental policies
and comprehensive skills development policies for greening. Europe has long been at the forefront
of the environmental policy agenda, while Australia and the United States perform especially
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Figure 3.9. Coherence bhetween skills and environmental policies
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well in relation to training responses related to greening. It is important to note that whereas all
countries do have environmental policies (of varying degrees of soundness), there are countries
where environmental policies do not intersect effectively with skills policies.

Sound and comprehensive policies

Sound, comprehensive and well-coordinated policies

These combine a sound environmental policy and a comprehensive skills policy for greening that
together build an effective green strategy consciously designed to avoid skill gaps in achieving
environmental goals, and seeing in the transit to the low-carbon economies opportunities for new
jobs and new skills.

The key to achieving policy coherence lies in designing the right institutional apparatus to
ensure that policies are coordinated between different line ministries, and between ministries,
social partners and other stakeholders. The French strategy for sustainable development, with its
Environment Round Table and Mobilization Plan for Green Jobs, provides an illustrative example
of how this coordination can be achieved, and is therefore outlined below. However, it remains
to be seen how successfully the strategy is implemented. Therefore even the unique position of
France in this group is conditional.
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The French strategy for sustainable development

France has established a comprehensive policy framework fostering cross-agency collaboration
and bringing together networks of stakeholders to address skill development for a green economy
holistically, and in coordination with the national environmental strategy.

The new National Strategy for Sustainable Development 2009—12 aims at providing a struc-
ture to ensure consistency across the range of actions and measures implemented in France. The
consultation process that underlay its formulation involved various stakeholders, including min-
istries and social partners, NGOs and civil society. The Interministerial Committee on Sustainable
Development bore responsibility for the final approval of the strategy.

The strategy is organized around challenges in nine key areas, following the EU’s Sustainable
Development Strategy:

»  Climate change and energy: observing patterns of consumption, development of renewable
energy sources, adaptation of territories to the changing climate, and mitigating its effect on
vulnerable people and activities.

*  Sustainable transport and mobility: working towards complementarity between public
and private means of transport, encouraging less polluting means of transport, and developing
innovative systems.

»  Sustainable consumption and production: acting on the entire lifecycle of products and
services.

e Sustainable management of biodiversity and natural resources, based on a better under-
standing of their contribution to human life and the health of the planet, and drawing on
eco-innovation in the economy, urbanization and organizations.

e Public health, and the prevention and management of risks to it, paying attention to the
quality of the social environment and potential social inequalities.

e Demography, immigration, poverty and social inclusion: fighting against exclusions as
a result of, for example, age, poverty, lack of education etc.

« International challenges: supporting sustainable development and the reduction of poverty
across the world within the framework of international governance.

»  Knowledge society: the development of information, training, lifelong learning and access
to culture.

e Governance, conducted in such a way as to make adaptation to change easier and support
the evolution of society, while cooperating with stakeholders.

The orientation of the strategy reflects the conclusions reached and undertakings made during
the deliberations of the Environment Round Table (Grenelle de I’environnement) from 2007
onwards, including economic and social dimensions.

The Environment Round Table brought together for the first time Government, unions,
employers, NGOs and local authorities to discuss France’s environmental policy. Among the first
measures adopted as a result of its work was a skills development strategy for greening called
the Mobilization Plan for Green Jobs, launched in 2009 (see box 3.1).43

4 Plan de mobilisation des territoires et des filieres sur le développement des métiers de la croissance verte.
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Box 3.1. France’s Mobilization Plan for Green Jobs

The Mobilization Plan is an illustration of collaborative work between stakeholders at all levels: ministries,
regional authorities, training providers, advisory bodies, social partners and employment agencies. The steering
group includes stakeholder representatives from bodies concerned with training and employment (Péle emploi,
Alliances villes emploi, Conseil national des missions locales, AFPA, Agence de I'Environnement et de la
Maitrise de I’Energie). It also includes representatives of local authorities (Association des régions de France),
social partners, economic actors, relevant ministries (Sustainable Development, Education, Higher Education
and Research, Employment) and the Centre d’analyse stratégique (CAS).

The objective of the Mobilization Plan is to update existing training programmes and qualifications in the
light of environmental challenges and create new qualifications where necessary. This process is intended
to support the creation of 600,000 green jobs by 2020, as announced by the Environment Round Table
(Grenelle de I'environnement). These jobs should include employment accessible to those with all levels of
qualifications.

The plan is structured around four themes:

¢ |dentification of relevant professions. This includes setting up a national observatory to gather information
about relevant fields and new professions and assess their size and scope.

e Definition of training needs and establishment of training and qualification pathways. On the basis of the
professions identified, the plan aims to describe pathways to complement training currently available so
that it meets the skills needs expressed by employers. This will also mean introducing new training courses.

e Matching sustainable development jobs and skills. This includes actions to help jobseekers meet the
requirements of the numerous jobs which are currently on offer but cannot be taken up due to lack of
skills.

e Promotion and development of professions for green growth. In early 2010 a national event on green
professions was organized, announced by the French President. During this event green growth was
explained and the national observatory on green employment and occupations was created.

Eleven sectoral committees (comités de filieres) were set up, representing the sectors considered most promising
in terms of green jobs creation: these included the automobile industry, building, tourism and renewable
energy sectors. Their mission is to carry out a quantitative and qualitative analysis of each sector’'s needs in
terms of skills needs, training and employment policy.

Following publication of the findings of the sectoral committees set up under the Mobilization
Plan, the Ministry of Ecology, Energy, Sustainable and Maritime Development, Green Technologies
and Negotiations on Climate Change (MEEDDM), created in 2007 by fusing the functions of
several ministries, announced the next step of the plan, namely adopting the necessary measures
to ensure that the education and training system adequately responds to the needs identified.

Sound environmental policy but somewhat fragmented skills policy for greening
A number of countries have been quite successful in developing sound environmental policies,
but without fully coordinated skills policy measures to accompany them. Thus overall a coherent
and holistic approach is lacking.

Denmark, Germany, the Republic of Korea, Spain and the United Kingdom belong to this
category. In Germany and Spain, for example, the National Sustainable Development Strategy
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acts as an umbrella for plans and initiatives involving the three main pillars of sustainable
development — social, economic and environmental — including a National Climate Change
Strategy as well as other environmental strategies. The German Federal Ministry for the
Environment, Nature Conservation and Nuclear Safety calls for an “ecological industrial policy”
for innovation, growth and employment that cuts across different sectors. Specifically, this means
strengthening the leading green markets of the future, fostering technological innovation, progress
and uptake, helping industries to adjust to resource scarcity, and changing the material base of
the economy to renewable resources.

In Denmark and the United Kingdom a broad response to environmental challenges has
been under way for many years. Both countries have in place a sound environmental strategy,
addressing not only climate change but also other environmental degradation issues.

At the same time, in Denmark, Germany, Spain and the United Kingdom several skills de-
velopment strategies for greening the economy coexist. Despite the fact that these programmes
are interrelated and some of them are coordinated, they are not fully aligned and embedded in
an overall policy framework.

An example is the “Environment creates perspectives” programme in Germany, which brings
together the Ministry of Environment and the Ministry of Education and Research, the Chamber
of Commerce (DIHK) and the Federal Institute for Vocational Training (BIBB). This programme
exists in parallel with other initiatives such as the research and development project conceived
by the Ministry of Education.

In Spain, the Renewable Energy Plan 2005-10 identifies new skill needs for renewable
energy installers and maintenance workers. At regional level, government training initiatives are
targeting unemployed people with a view to drawing them into the green building sector. In
parallel, the Spanish Public Employment Service, through its Observatory of Occupations
(Observatorio de las ocupaciones), has been conducting research on environmental occupational
profiles and how these are reflected in the labour market, focusing in particular on the renewable
energy sector. Environment-related programmes in higher education are also progressively being
developed. However, there is no explicit national skills development strategy for a green economy.

In the Republic of Korea, the Green New Deal links green growth initiatives with the urgent
need for new jobs triggered by the global economic crisis. The government focus has been on
the development of green technologies and the highest impact on skills is in this area. The country
enjoys an otherwise comprehensive skills development system at all levels of education and
training, but so far this system has not been adjusted to accommodate the green growth agenda.
However, government agencies are conducting research on skill needs for a green economy, and
the Government has announced support for research into green technologies.

Comprehensive skills policy for greening but somewhat fragmented environmental policy

The Australian and US governments have launched interesting initiatives. Australia has put in
place a number of policies and programmes at both state and national level with a view to
establishing a long-term skills strategy, involving civil society, that will contribute significantly
to the country’s endeavour to move towards a low-carbon economy. At national level, the
Government pursues strategic activities to build up appropriate institutions, industry-based part-
nerships, skills and competencies for a greener economy. Regional initiatives (in New South
Wales and Queensland) provide funding for training providers to increase the delivery of green
training, facilitate online resources, and explore business opportunities, skills gaps and training
solutions in green markets (see box 3.2).
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Box 3.2. Devising skills strategies for green jobs in Australia

At national level, the Government is pursuing strategic activities on three fronts to build up institutions, skills
and competencies for a greener economy:

e First, it passed two national action plans: an Action Plan for Education for Sustainability, which reorients
the education system to sustainability, fosters sustainability in business and industry, and harnesses com-
munity spirit to act; and a National Vocational Education and Training Sector Sustainability Policy and
Action Plan (2009-12), which includes measures ranging from embedding sustainability topics in all
training products and building the capacity of trainers and assessors to developing standards of certification
of registered training organizations and articulating paths between the education and training sectors.

e Second, it created national “education for sustainability” structures to undertake more systematic knowledge
creation, to oversee knowledge sharing and to provide expert advice. These are the National Advisory
Council; the National Education for Sustainability Network Initiative; the Australian Sustainable Schools
Initiative; and the National Education for Sustainability Research Programme, which aims to recommend
new approaches to achieve enduring, system-wide change.

e Third, it set up an Education for Sustainability Grants Program which provides funding for sustainability
education and training projects; for activities that enhance national coordination of existing education for
sustainability programmes, policies or institutions; and for new and innovative education and training
approaches.

As part of the broader skills strategy for green jobs, the Prime Minister of Australia announced in 2009 that
50,000 new green jobs and training opportunities for young people, in particular the long-term unemployed
and apprentices, would be created. This implies reforming Australia’s training system to produce high-quality
“green” skills to meet the growing demand for energy-efficient homes and buildings, and to power the industries
of the future.

In addition to these strategic activities, in 2008 the Government launched an open civil society dialogue, the
Australia 2020 Summit, to help shape a long-term strategy for the nation’s future. The final report of the
summit called for the introduction of “a world-class climate change education program that includes developing
applied science capacity, green economy skills and training, a clean energy corps, and ‘eco-education’
embedded in school curricula”. The Government’s response endorsed the critical importance of skills for the
transition to a low-carbon economy.

At the regional level, the NSW Green Skills Strategy was adopted in New South Wales in 2008. It provides
funding for training institutions to increase the delivery of green training courses (including, for example,
courses to encourage green small business and energy efficiency training for tradespeople and professionals
as well as training in green skills) and to provide online resources such as a Green Business Guide for small
and medium enterprises (SMEs) and an online green course finder to help businesses to access suitable
training courses for their staff. The strategy also funds and collects demonstration projects to explore business
opportunities, skills gaps and training solutions in green markets. One example is the EnviroPainter Training
Program, which trains painting and decorating contractors in environmentally friendly products and practices,
including how to reduce trade waste, water consumption and exposure to levels of volatile organic compounds,
and how to minimize the environmental impacts of the materials used. New courses were developed and
piloted, including learner and trainer resources, a national qualification and an industry accreditation scheme.
The programme is implemented by the industry association, Master Painters Australia NSW Association Inc.

Sources:

http://www.environment.gov.au/education/publications/pubs/national-action-plan.pdf (accessed 1 Apr. 2011).
http://training.qld.gov.au/information/vet-sustainability/policy-action-plan.html (accessed 1 Apr. 2011).
http://www.environment.gov.au/education/programs/index.html (accessed 1 Apr. 2011).
http://www.australia2020.gov.au/docs/government_response/2020_summit_response_full.pdf (accessed 1 Apr. 2011).
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In the United States, a Green Jobs Framework for Action* launched in 2007 has since
assumed more importance in the context of the subsequent economic crisis. Significant steps
regarding skill development have been undertaken in response to the crisis with, for example,
the creation of regional forums on green jobs and the introduction of education grants for green
careers. Taking a longer-term perspective, the Department of Labor conducted research on iden-
tifying and anticipating skill needs for new green-collar jobs and greening existing occupations
in collaboration with the occupational information network O*NET.

As far as environmental policies are concerned, the Bush—Cheney administration was heavily
criticized for insufficient regulation. Nevertheless, states have adopted a very large number of
complementary regulatory and financial incentive policies. The 2008 Energy Improvement and
Extension Act and 2009 American Recovery and Reinvestment Act provided for the extension
and creation of significant federal outlays which have since flowed into numerous direct and
indirect investments in renewable energy, energy efficiency, and green production and technology.

Fragmented policies

The countries that belong to this group have successfully developed a number of environmental
and skill policy initiatives, but in the absence of a general coordinating framework have not
achieved policy coherence between the two.

Brazil, Costa Rica, Egypt, Estonia, India, Indonesia, the Philippines and Thailand belong to
this category. Estonia launched a National Strategy for Sustainable Development — Sustainable
Estonia 21 — in 2005, but this is still considered in its initial stages. It runs in parallel with the
Estonian Environmental Strategy 2030 and further initiatives to protect the environment and
mitigate climate change. The Action Plan for Environmental Education 2008—13 had not been
approved by the Government at the time the country report was prepared.

Costa Rica has a long record of environmental policies. With the aim of becoming a carbon-
neutral country by 2021 it has developed several important initiatives, including skills development
strategies. The Peace with Nature initiative proposes the inclusion of environmental education
for sustainable development in the public education curriculum. The Strategic Framework for
Environmental Education, developed by the Ministry of Education, is the main structure for
implementing skills development strategies for greening. However, most programmes are linked
to higher and graduate-level education, with very few targeting vocational training. So far, Costa
Rica’s National Climate Change Strategy sets out only general principles to be considered on the
educational level, and although interministerial coordination exists, there is no real coordination
mechanism between academia as a whole and the public and private business sectors which could
facilitate a better adaptation of curricula to the demands of sustainable development.

Although Brazil has no formal obligations to limit or reduce its GHG emissions, a National
Plan on Climate Change containing mitigation and adaptation measures has been issued by the
Inter-Ministerial Committee on Climate Change, which includes among its members representa-
tives of the Ministries of Environment and Education, as well as of civil society.* According to

4“4 http://www.doleta.gov/pdf/No_Workers_Frame_0306.pdf (accessed 1 Apr. 2011).

4 The membership of the Inter-Ministerial Committee on Climate Change is drawn from: The House of the Presidency of
the Republic; Secretariat of Strategic Affairs; Ministry of Agriculture, Livestock and Food Supply; Ministry of Science and
Technology; Ministry of Defense; Ministry of Education; Ministry of Finance; Ministry of National Integration; Ministry of
Health; Ministry of Cities; Ministry of Foreign Affairs; Ministry of Mines and Energy; Ministry of Agrarian Development;
Ministry of Development, Industry and Foreign Trade; Ministry of Environment; Ministry of Planning, Budget and Management;
Ministry of Transportation; the Brazilian Forum on Climate Change; and civil society.
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the World Resources Institute, the plan is “fairly comprehensive but still falls short of identifying
specific action-steps and implementation strategies”.*® According to the country report, imple-
mentation strategies are in place in relation to cleaner energy production, energy efficiency and
biofuels. The Brazilian Ministries of Environment and Education established the National Program
for Environmental Education in 2003. Several initiatives have been undertaken aimed at raising
environmental awareness, upgrading teachers’ environmental skills and introducing climate change
into educational curricula at all levels.

India has a comprehensive research and development programme on climate change. It is
also on the path to launching its own satellite to monitor GHGs in the atmosphere. In 2008 the
country released its National Action Plan on Climate Change, developed by a special council
with stakeholder involvement. The plan identified eight missions: solar power, energy efficiency,
sustainable habitat, water, the Himalayan ecosystem, green India, sustainable agriculture and
strategic knowledge. Under the last heading it suggests strategic skill development actions that
have not yet been taken. As in the case of Brazil, in India other skill development activities related
to greening the economy already exist but are not embedded in an overall policy framework.

In general, the national climate change strategies of emerging economies such as Brazil,
India and China (which is covered in the next subsection) indicate national adaptation needs and
priorities, but fall short of providing concrete procedures and strategies for meeting adaptation
needs and mitigation goals.*’

In Egypt, the National Environmental Action Plan covers the period 2002—-17 and addresses
key environmental issues, such as water quality, air quality, management of land resources,
desertification, protection of the marine environment, solid waste management, biodiversity and
biological safety. The plan includes activities addressing training needs, such as integrating
environmental and development issues, as promoted by educational institutions, into existing
training curricula and promoting the exchange of methodologies and evaluations; and supporting
training programmes to help businesses, especially SMEs, to build capacity/skills pertaining to
environmental auditing, technology, best practices and environmental services markets. However,
to date none of these activities has been implemented. A National Committee on Climate Change
has been created in Egypt, aiming at the elaboration of a national strategy on climate change.

In the Philippines and Thailand and the some isolated environmental programmes have been
implemented, for example to restore forests and soil, and promote the sustainable use of natural
resources and renewable energies. In Thailand, the Government’s policy on natural
resources, environment and energy includes a 15-year Alternative Energy Development Plan
(2008-22) which promotes electricity generation using renewable energy, especially biofuel. In
the Philippines, a Climate Change Commission has been created, but is not yet operational. In
both countries there is no specific strategy on skill development for greening, but several formal
and informal initiatives exist, set up by public and private organizations for different educational
levels and target groups. In the Philippines a national environmental education initiative was
launched in 1992, but its success was reportedly limited by resource constraints.

In Indonesia, the Government has developed programmes for greening the economy, but
none is broadly implemented. The country has also established the Climate Project initiative under
the Climate Change National Body to address issues of adaptation and mitigation. The Indonesia

4 World Resources Institute: National climate change strategies: Comparative analysis of developing country plans (June
2009).

47 Ibid.
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Climate Project is one of the most active and advanced in the country in terms of providing
education related to climate change issues.

Policies under development

The countries that fall into this group (Bangladesh, China, Mali, South Africa and Uganda) have
benefited from important initiatives in the environmental field at strategic level but lack imple-
mentation mechanisms, including implementation of training responses to improve skills for
greening the economy. Their policy has yet to develop a comprehensive and coordinated
approach.

In South Africa, the National Climate Change Strategy dates back to 2004, yet no plan has
been set up for its implementation. The strategy recommends that activities related to climate
change should be incorporated into education at all levels to increase public awareness of the
issue, and also that industries should produce their own in-house training programmes which
could then be shared through industry bodies and associations. This has happened in certain
industries but the practice is by no means widespread throughout the country. The Long-term
Mitigation Scenarios Plan (2008) contains an ambitious mitigation strategy but lacks an adaptation
supplement. South Africa is now in the process of developing a national response to climate
change including adaptation measures.

Sustainable development is a national strategy in China, and many policies and measures
introduced under this umbrella — on energy efficiency, renewable energy, reforestation, and soil
and water conservation — yield benefits in respect of climate change. China’s Action Plan on
Climate Change addresses mitigation and adaptation, science and technology, public awareness,
institutional reform, coordination across agencies and international cooperation. Yet China still
lacks a national skill development strategy for greening the economy.

Box 3.3 shows the relative prevalence of conditions needed to create green jobs in 13 Asian
countries, including the availability of skilled labour. The results obtained by the Asia Business
Council confirm our country grouping — except for the case of China. According to the Asia
Business Council, “China possesses the most favorable conditions overall for green job creation.”
The size of many green industry sectors, such as renewables (solar for China), the potential for
carbon reduction and the number of university graduates provide great market opportunities for
green jobs in China. However, no skill development strategy for greening the economy was
reported.

Bangladesh, Mali and Uganda fall into the category of least developed countries and qualify
for support under the National Adaptation Programmes of Action (NAPAs) introduced by the
United Nations Framework Convention on Climate Change (UNFCCC). NAPAs are policy doc-
uments designed to help prioritize urgent and immediate climate change adaptation needs.

Bangladesh has seen more strategies and plans from the NAPA implemented than Mali or
Uganda. In the case of Mali, so far, only one project (concerning food security) identified in
the NAPA is being considered by the Global Environmental Facility (GEF) for financing. In
Uganda, the NAPA has not yet been implemented due to lack of resources.

The NAPAs include skills-related measures in water resource management, techniques for
sustainable land management and restoring soil fertility, and extending hydro-agro-meteorological
services to crop and livestock farmers. For example, in Mali, the development of an adaptation
training package for rural communities is included. However, a major obstacle to progress is
the lack of involvement by ministries of labour in developing these plans, which cannot be put
into practice without considering the labour force required to bring them to fruition. Further
obstacles to successful implementation of the plans are posed by lack of capacity and resources.
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Box 3.3. The Asia green jobs index

To examine the conditions in Asia that are needed to create green jobs, the Asia Business Council compiled a green
jobs index that compares 13 Asian economies where the Council has members or conducts activities in several
dimensions crucial to green job creation. The index is composed of four equally weighted dimensions. Two of them
measure green job market demand: green job postings, indicating current employment needs; and green market
potential, identifying the main industry segments that can create green jobs. The other two dimensions measure
green job enablers: green labour availability, gauging the number of environmental programmes offered by top
universities, as well as the number of science and engineering graduates and managers in private and public
enterprises with potentially transferable skills; and environmental performance according to key international standards,
along with government policies to prepare the economy for green jobs.

Index scores range from O to 4; a higher score means more favourable conditions for green jobs.

China
Japan
India

Korea, Rep. of

Singapore

Hong Kong, China

Philippines
Taiwan, China
Malaysia
Indonesia
Thailand [0 Green job postings
[l Green market potential
Viet Nam W Green labour availability
[ Green job policies
Saudi Arabia |

0 1 2 3 4

The results suggest that China possesses the most favourable conditions overall for green job creation, followed by
Japan and India. In the cases of China and India, the sheer size of many green industry sectors, such as renewables
(e.g. wind for India and solar for China), and the scale of potential for carbon reduction, as well as the number of
university-educated job candidates, provide market opportunities and human capital that can enable green devel-
opment. Japan’s high rank in areas including university environmental programmes and national environmental
performance reflects the economy’s longstanding focus on developing green expertise and policies, dating from well
before environmental concerns gained widespread global attention.

In terms of green job policies, China lags slightly behind Japan and the Republic of Korea. China and India have
room for improvement in terms of green job enablers relative to green job market demand, whereas the Republic of
Korea has more proactive enablers than it has demand. Out of all the economies measured, Japan has struck the
best balance.

Source: Asia Business Council, report on Addressing Asia’s new green jobs challenge, 2009. Reproduced with permission.
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Further exploration of coherence between skills and environmental policies

The previous section looked at the information in the country case studies to see to what extent
countries are including issues on skills development in their environment policy planning and
implementation. The countries with such evidence are indicated in the top right-hand quadrant
of figure 3.9. The relative ease of building policy coherence may be affected by the environmental
context, productivity and competitiveness, and other development factors.

This section looks for associations between policy coherence and a number of indicators.*3
Policy coherence in countries presented in figure 3.9 (captured on a metric scale from 0 to 10)
was correlated with GDP per capita, the Human Development Index (HDI), the Global
Competitiveness Index and the Environment Performance Index (EPI).* Looking for statistical
correlation between policy coherence and these indicators does not address the question of
causality, nor does this analysis extrapolate the empirical findings to a wider set of countries.
It simply provides an interesting extension of the investigation of coherence between environ-
ment and skills policies in the 21 studied countries (see figure 3.10).

It comes as no surprise that economic development (measured by GDP per capita at pur-
chasing power parity) correlates positively with coherent environmental and skills policies for
greening: the more advanced the economy, the higher the policy coherence, which is in accord
with the findings depicted in figure 3.9. Interestingly, the correlation of policy coherence with
the HDI is somewhat stronger than one with GDP per capita. HDI, in addition to including an
indicator of per capita income, also includes indicators on education and health and thus captures
not only some indication of economic but also of social development.

The Competitiveness Index, which also correlates positively with policy coherence, com-
prises a range of indicators not only on productivity but also social performance, including
access to and quality of education, local availability of research and training services, legal
and administrative frameworks of the institutional environment, technology availability and
firms’ technology absorption.

4 See Annex 2 for the data on the indicators described below.

4 The Human Development Index (HDI) is a composite statistic used to rank countries by level of “human development” as a

frame of reference for both social and economic development. The index is composed from national data on health (life expectancy
at birth), education (mean and expected years of schooling) and standard of living (GNI, Gross National Income per capita). It is
collected by the UNDP. See http://hdr.undp.org/en/statistics/hdi/ (accessed 1 Apr. 2011).

The Global Competitiveness Index compiled by the World Economic Forum is a way of measuring competitiveness defined as “the
set of institutions, policies, and factors that determine the level of productivity of a country”. The competitiveness index includes,
among others, indicators on institutions, macroeconomics, education, health, labour markets, financial markets and business
sophistication, technological readiness and innovation. See http://www.weforum.org/pdf/GCR09/GCR20092010fullreport.pdf
(accessed 1 Apr. 2011).

The Environmental Performance Index (EPI) is a method of quantifying and numerically benchmarking the environmental
performance of a country. It is prepared by Yale University and Columbia University. See http://sedac.ciesin.columbia.edu/es/epi/
downloads.html (accessed 1 Apr. 2011).

The soundness of environmental policy and the comprehensiveness of skills policy for greening were each classified on a scale
of 03 in respect of extent (0 = no policy, 1 = little policy, 2 = some policy and 3 = fully developed policy) and alignment between
the two, and coherence was likewise classified on a scale of 0—3 (0 = no coherence, 1 = little coherence, 2 = some coherence,
3 = fully coherent). The three scores were summed to yield a composite score for each country that does not differentiate between
environmental and skills policies and converted into a position on a scale from 1 to 10.
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Figure 3.10. Correlation of coherence hetween environmental and skills policies with selected indicators
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Source: Authors’ analysis and relevant country indicators (see Annex 2).

The EPI, which measures 25 performance indicators across ten policy categories covering
environmental public health and ecosystem vitality, demonstrates positive correlation with
coherent environmental and skills policies for greening. Although we cannot state any direction
of causality, this evidence is consistent with the findings from the country studies that paying
attention to skills development is important for meeting the objectives of environment policies.

The institutional structures of advanced countries and the financial capacity to develop,
implement and monitor coherent policies seem to facilitate the adoption of coordinated policies
for greening. Also, strong international competition in the field of technology, including in
renewable energies and energy efficiency, helps drive investment in research and environmental
technologies, which in turn increases investment in skills development. Effective education
and training systems at all levels — from primary to tertiary — provide the foundation for
technological development and innovation.

In developing and emerging economies, the lack of financial resources and institutional
capacity hinders the successful implementation of skills development strategies in general; a
problem which is then manifested in the relatively little attention paid to skills development
within national environmental and climate change policy agendas in particular. Some companies
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within global value chains may gain access to training in new technologies through their head-
quarters, and this may lead to the adoption, and then adaptation, of innovations. But in general,
the transition to the green economy will require developing the capacity of national training
institutions, investment in education and training at all levels, and integration of the skills
agenda into the overall development strategy, including technological, industrial, employment,
trade and environmental policies.

3.2.2 The green response to economic crisis

The recent recession and the deep jobs crisis that followed it posed a major challenge to the
policy agenda. Faced with the prospect of a prolonged global increase in unemployment, poverty
and inequality, and the continuing collapse of enterprises, the ILO adopted a Global Jobs Pact
(GJP) designed to guide national and international policies aimed at stimulating economic recovery,
generating jobs, and providing protection to working people and their families (see box 3.4). The
GJP calls for action to boost economic recovery and job creation while at the same time preparing
for a greener, more balanced, fairer and sustainable global economy. It offers a wide range of
crisis response measures that countries can adapt to their specific needs and situations.>® Such
measures are complex and integrated, combining skills development with job creation, social
security, employment protection, support to vulnerable groups, an enhanced role for employment
services and improved social dialogue. So complex a mix of policy measures presumes a high
degree of policy coherence at national and international levels.

At the national level, many governments designed crisis response packages to stimulate eco-
nomic recovery, restore employment growth, and increase social protection and employment
services to help workers and enterprises. Some have included green policies aiming to mitigate
and offset the immediate impact of the crisis by creating new jobs and new markets while also
working towards the longer-term goal of promoting the transition to a low-carbon economy. This
approach calls for strong coherence between employment, skills, economic, climate change and
environmental policies. This section will therefore analyse policy coherence using the example
of green components of economic stimulus packages.

Investment in job creation through green components of economic stimulus packages is
aimed at helping to generate employment in green sectors: for example, jobs in infrastructure and
carbon-neutral building, retrofitting, renewable energies and energy efficiency.’! As a result, labour
markets will require different skill profiles from job applicants. Measures to stimulate activity in
new energy sectors, water and waste management, and energy efficiency, including green building
and retrofitting, will also have major implications for employment and skills.

0 “ILO adopts ‘Global Jobs Pact’ aimed at creating jobs, protecting workers and stimulating economic recovery”, press release,
19 June 2009b.

3t ILO: The financial and economic crisis: A decent work response, Governing Body, 304th Session, Geneva, March 2009c,
GB.304/ESP/2; R. Kyloh and C. Saget: A common economic crisis but contradictory responses: The European experience
2008-2009, Working paper no. 93, Policy Integration Department (Geneva, ILO, 2009), available at: http://www.ilo.org/
wemsp5/groups/public/---dgreports/---integration/documents/publication/wems_108647.pdf (accessed 1 Apr. 2011).
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Box 3.4. The Global Jobs Pact: Key extracts

At the 98th session of the International Labour Conference in June 2009, a Global Jobs Pact was agreed by
representatives of governments, employers’ associations and trade unions to guide national and international
policies aimed at stimulating economic recovery, generating jobs, and providing protection to working people
and their families. The Global Jobs Pact underlines the important contribution of skills provision and of green
jobs to an effective recovery strategy implemented through active labour market policies and employment
services. The text includes the following key passages:

7. Our response should contribute to a fair globalization, a greener economy and development that more
effectively creates jobs and sustainable enterprises, respects workers’ rights, promotes gender equality,
protects vulnerable people, assists countries in the provision of quality public services and enables coun-
tries to achieve the Millennium Development Goals. . . .

9. Action . . . involves the following principles: . . .

(2) enhancing support to vulnerable women and men hit hard by the crisis including youth at risk, low-
wage, low-skilled, informal economy and migrant workers;

(5) increasing equal access and opportunities for skills development, quality training and education to
prepare for recovery; . . .

11. ... we agree to put the aim of full and productive employment and decent work at the heart of the
crisis responses. These responses may include: . . .

(2) helping jobseekers by . . . (iii) implementing vocational and entrepreneurial skills programmes for paid
and self-employment;

(3) investing in workers’ skills development, skills upgrading and re-skilling to improve employability, in par-
ticular for those having lost or at risk of losing their job and vulnerable groups;

(10) increasing investment in infrastructure, research and development, public services and “green” production
and services as important tools for creating jobs and stimulating sustained economic activity.

12. Sustainable social protection systems . . . address social hardship, while also helping to stabilize the
economy and maintain and promote employability. . . .

(1) Countries should give consideration, as appropriate, to the following: . . . (iv) ensuring that the long-
term unemployed stay connected to the labour market through, for example, skills development for
employability;

(2) All countries should, through a combination of income support, skills development and enforcement of
rights to equality and non-discrimination, help vulnerable groups most hard hit by the crisis. . . .

22. For many developing countries, especially the least developed, the global recession exacerbates large-
scale structural unemployment, underemployment and poverty. We recognize the need to: . . .

(3) provide vocational and technical training and entrepreneurial skills development especially for unemployed
youth.

Source: ILO: Recovering from the crisis: A Global Jobs Pact, International Labour Conference 2009a (Geneva, 2009), available at:
http://www.ilo.org/public/libdoc/ilo/2009/109B09_101_engl.pdf (accessed 1 Apr. 2011).

Green components of economic stimulus packages at a glance

According to a Hong Kong and Shanghai Banking Corporation (HSBC) study on green stimulus
packages, around 16 per cent of the US$3,100 billion in fiscal measures disbursed globally since
the beginning of the financial crisis in 2007-08 can be associated with climate change investment
themes. This includes more than US$512 billion with expected multiplier effects, as total spending
now tops US$1,000 billion.
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According to the HSBC research, China and the United States dominate the green stimulus
landscape in absolute terms. The Republic of Korea, however, has allocated the highest proportion
of its stimulus package to environment-related themes, followed by the EU and China (see
figure 3.11).

Figure 3.11. Green stimulus packages ranked by size and proportion

Green stimulus ranking (US$bn) Green stimulus ranking as % of total stimulus
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* Includes the EU central recovery plan; EU Member States listed separately.
Source: HSBC Global Research: A global green recovery? Yes, but in 2010 (2009¢c). Reproduced with permission.

Geographically, Asia is at the forefront of green stimulus spending, led by China, Japan and
the Republic of Korea: over the region as a whole, more than 20 per cent of stimulus spending
is dedicated to environment-related areas. In Europe, the stimulus in general, and the green
stimulus in particular, is smaller than in other regions, a discrepancy partly explained by the
existence of automatic fiscal stabilizers such as social security systems.>

In terms of timing, most of the green stimulus spending entered the economy in 2010.
China’s stimulus plan is already starting to have an effect, and the first clean energy projects in
the United States have been agreed.

Thematically, the largest proportion of the green stimulus is allocated to energy efficiency,
with large-scale infrastructure investments in rail, power distribution grids and energy-efficient
building (see figure 3.12). Water and waste come next, followed by renewable energy and other
low-carbon power sources — largely carbon capture and storage.>

Timely identification of skill needs in the targeted sectors is important in order that training
can be provided for workers in renewable energy, water/waste management, infrastructure, energy
efficiency, grid expansion, building efficiency (weatherproofing of housing, retrofitting), rail trans-
portation, low-carbon vehicles and other low-carbon power sources. Well-timed and well-aligned
training provision will help to avoid skills shortages, gaps and mismatches, delays in implemen-
tation of recovery packages, or even failure in achieving the packages’ goals.

2 HSBC: A climate for recovery: The colour of stimulus goes green (2009b).
5 Ibid.
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Figure 3.12. Thematic allocation of green stimulus (US$512bn)
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Source: HSBC Global Research: A global green recovery? Yes, but in 2010 (2009¢c). Reproduced with permission.

Also, getting the most out of the recovery packages for the economy and society without
compromising the environment will smooth the path towards the longer-term goal of a greener
economy.

Research demonstrates that even in those countries where there is no systematic shortage
of skills for a low-carbon economy, shortfalls have been identified and are expected to widen in
fast-growing markets such as renewable energy and building refurbishment. Green recovery meas-
ures have revealed hidden skills deficiencies and systemic failure to react to the new demand in
a fast and flexible way.

Jobs and skills in green stimulus packages

Well-tailored green components of recovery packages create jobs and stimulate the economy
while achieving the wider objectives of cleaner production and energy savings. The United States
estimates that, on average, for every US$1 billion invested in green recovery, 30,000 jobs could
be created and savings made of up to US$450 million per year on energy costs.>*

Legislative developments in the United States include the proposed Waxman—Markey
American Clean Energy and Security Act of 2009, which includes a cap-and-trade GHG reduction
plan. Combined with the American Recovery and Reinvestment Act of 2009 (ARRA), this could
create an estimated 1.7 million new jobs.”

3 Peterson Institute for International Economics, World Resources Institute, policy brief 09-3, Feb. 2009.

% R. Pollin and Heidi Garrett-Peltier: Building the green economy: Employment effects of green energy investments in Ontario
(Ambherst, MA, Political Economy Research Institute (PERI), 2009). Reported figures from 2009 and 2010 show that PERI
estimates are quite accurate.
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Experts in China estimate that for every US$100 billion of green investment, GDP would
grow by US$143 billion, tax revenues by US$1 billion and household consumption by US$60
billion, and 600,000 new jobs would be created.

In addition to the stimulus package in France, the commitments of the Grenelle de I’envi-
ronnement strategy up to 2020 represent over US$600 billion in further green measures. It is
expected that this investment will generate more than 500,000 jobs and an annual return of about
US$30 billion.

In Germany, an estimated 13 per cent of the total stimulus package of US$105 billion was
expected to create 25,000 jobs in manufacturing and construction for retrofitting buildings to
improve energy efficiency. Renewable energy accounted for 280,000 jobs in 2008, and planned
investments, some of which will be financed out of the stimulus package, are expected to create
more. This will include 30,000 jobs in the construction of offshore wind parks.

The energy conservation and green building investments that form part of the Republic of
Korea’s Green New Deal amount to 0.5 per cent of 2009 GDP, and the full low-carbon strategy
accounts for 1.2 per cent of GDP. These strategies are expected to create 181,000 and 334,000
jobs, respectively.

It is important to note that green technologies tend to generate proportionately more jobs
than their CO,-intensive counterparts.®® A green stimulus, however, is not a replacement for a
sound policy to fight environmental degradation and climate change. The most successful pro-
grammes complement rather than replace longer-term climate and energy policy. Such
complementary policies aim at comprehensive coverage of the social and economic dimensions,
including human resource development measures to ensure the skills supply is adequate for their
implementation. Skills development measures also help disadvantaged groups to gain access to
and benefit from green recovery.

An overview of some green stimulus packages is presented in table 3.2.

While the overall pattern of green responses to the crisis has been analysed by HSBC, the
focus of the present research has been on the role of skills development as an integral component
of this response, an aspect which merits particular attention. The majority of countries have
allocated little or no funding to human resource measures to identify what skills are needed to
implement the stimulus plan and ensure they are available — a gap that sounds a loud note of
warning. This is the case even in respect of such large green packages as those drawn up by
China and the Republic of Korea.

In the United States, skills measures accounted for 0.6 per cent of the funding allocated
under the ARRA, in the form of US$600 million for training green-collar workers. The range of
jobs that will benefit from the ARRA stimulus include occupations in the construction industry
and the renewable energy industry, specifically solar energy and wind. Energy auditors will play
an important role in distributing the US$12 billion that is to be spent supporting energy efficiency
initiatives and green construction. A significant portion of the stimulus is also related to supporting
job creation and growth among America’s youth and the economically disadvantaged — a highly
diverse group. For example, in the construction industry, training will be given both in construction
skills and how to work with new, greener and more efficient construction materials and methods.

In Germany a matching package to the value of €6.5 billion, supporting the stimulus although
not part of it, promotes education and educational infrastructure, with particular emphasis on
energy-efficient research and reconstructing schools and universities. In Australia, the Prime

% ILO: The financial and economic crisis: A decent work response.
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Table 3.2. Overview of some green stimulus packages (information gathered in 2009-10)

Country

Australia

Brazil

Canada

China

Denmark

European Union

France

Germany

Indonesia

Ireland

Japan

Package

Nation Building
and Jobs Plan
(Feb. 2009)

Budget 2009-20

Stimulus package
(2009)

Economic Action
Plan (Jan. 2009)

NDRC! stimulus
package (Nov. 2008)

Budget 2009

Stimulus package
(June 2009)

Economic Recovery
Plan (only EU level)
(Nov. 2008)

Economic revival
plan (Dec. 2008)

Twin stimulus
packages (Nov. 2008,
Jan. 2009)

Stimulus Plan
(Jan. 2009)

Pact for Stabilization,
Social Solidarity and
Economic Renewal
(Jan. 2009)

Package to
“safeguard

people’s daily
lives” (Dec. 2008)
Countermeasures to
economic crisis
(Apr. 2009)

Total fund and % of
investment devoted

to greening

US$26.7bn
9.3%

US$17.1bn
39.8%

US$20bn

US$31.8bn
8.7%

US$586.1bn
34.3%

US$63bn
27.3%

€3bn (tax cuts);
n/a

US$38.8bn
63.7%

€26bn
21.2%

€81bn
13.2%

US$5.9bn
1.6%

US$486bn
2.65%

US$154bn
15.3%

Composition

Energy efficiency, renewables,
carbon capture and storage, and rail

Renewable, carbon capture and
storage, energy efficiency, rail, grid,
waste and water sector

Energy efficiency, low-carbon
vehicles, rail, grid, water, waste and
renewables

Renewables, carbon capture and
storage, energy efficiency, low-carbon
vehicles and grid

Energy efficiency (buildings); low-
carbon vehicles (scrappage bonus,
premium for low-carbon cars;
investment in high-speed rail);
renewables; grid infrastructure

Energy efficiency (buildings); low-
carbon vehicles (scrappage bonus,
loans to develop low-carbon
engines, emissions-based vehicle
taxation scheme); public transport
systems

Renewables and rail

Increased provision of training
opportunities, particularly for laid-off
construction workers, in energy
efficiency and renewable energy
sources; measures to facilitate
completion of apprenticeships

Renewables, carbon capture and
storage, energy efficiency, low-
carbon vehicles

Comment

Includes “Clean Sustainable Skills
Package”, a US$94 million
investment which provides training
opportunities for emerging green jobs

Includes the programme “Minha
Casa, Minha Vida” aimed at
providing training for workers in the
construction sector to minimize the
industry’s environmental impact

Biggest stimulus package in the
world, with largest absolute amount
dedicated to climate-related themes

Based mainly on tax cuts

Highest proportion of package
allocated to climate-related themes
in the EU

Biggest stimulus package with
largest absolute amount dedicated
to climate-related themes in the EU

A matching package (€6.5bn)
promotes education, in particular for
energy efficient research and
reconstructing schools and
universities
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Table 3.2. Overview of some green stimulus packages (information gathered in 2009-10) (Continued)
Package Total fund and % of Composition Comment
investment devoted
to greening
Mexico Agreement for US$7.7bn Energy efficiency
Home Economics 9.7%
and Employment
(Jan. 2009)
Republic of Green New Deal US$76.1bn Renewables, carbon capture and Highest proportion of package
Korea (Jan. 2009) 78.8% storage, energy efficiency, low-carbon  allocated to environment-related
vehicles, rail, water and waste themes in the world
Saudi Arabia Budget 2009 US$126.8bn Water and waste management
(Dec. 2008) 7.5% measures
South Africa Budget 2009/10 US$75bn Rail
(Feb. 2009) 10.7%
Spain Stimulus package €11bn Water/waste infrastructure
(Nov. 2008) 5.8%
Switzerland Stabilization US$14m for workforce training
measures (solar panel installation training,
(June 2009) insulation and retrofitting training
in the construction sector)
UK Recovery Plan £22.1bn Energy efficiency (buildings; new
(Nov. 2008) and 6.9% carriages; British waterways
additional support network; low-carbon vehicles;
for automotive scrappage scheme); extension of
industry Renewables Obligation from 2027 to

2037; flood defence funding

us Emergency Economic ~ US$185bn Renewables, carbon capture and The ARRA contains the broadest-
Stabilization Act 10.1% storage, energy efficiency, low-carbon  based stimulus of any country
(Oct. 2008) vehicles, rail, grid, water and waste package

Skills measures constitute 0.6%

American Recovery Us$787bn, (US$600m) of the ARRA

and Reinvestment 12%
Plan (ARRA)
(Jan. 2009)

Note: In cases where no reliable data were available, blanks have been left.
! National Development and Reform Commission.

Sources: HSBC studies; European Synthesis report; country reports; ILO Cedefop research.

Minister has announced the “Clean Sustainable Skills Package”, a US$94 million investment
which provides training opportunities for emerging green jobs.

The recovery package in Switzerland set out by the Federal Council includes measures to
establish a greener economy. Human capital investment is a crucial element in the third, imple-
mentation, phase of the package. The programme “energiewissen.ch” developed by SuisseEnergie
describes a skills development action plan for 2009-12 which will allocate CHF15 million
(approximately US$15 million) for workforce training.”” The measures mainly focus on training
in solar panel installation, insulation and retrofitting in the construction sector.

37 SuisseEnergie is the Swiss programme on energy efficiency and renewable energy. Its strength rests on close collaboration
and partnership between the Confederation, cantons, municipalities and numerous partners from the economy, environment,
consumer associations, public agencies and private businesses.
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In Brazil, the Government’s stimulus package to address the financial crisis includes an
initiative to build 1 million homes equipped with solar panels for low-income residents. This
initiative is part of the programme “Minha Casa, Minha Vida” (My house, my life) which, among
other things, plans to provide training for workers in the construction sector to minimize the
industry’s environmental impact. The ILO is conducting research to provide advice on the
employment component of the production, installation, repair and maintenance of these solar
panels, including addressing skills shortages and how they can be tackled, and ways to plan the
production and installation of the panels.

In general, the (non-green) skills component of national crisis response packages is complex,
incorporating a variety of approaches and measures in both employment and social policy, such
as employment retention incentives, support to enterprises, protection of employed workers and
special support for migrant workers, to name just a few. Our research has revealed that the skills
response with a green focus is often less complex, frequently consisting largely of straightforward
training measures in particular sectors to support green investment and job creation. The case of
the United States shows a broader approach and will be dealt with in more detail below (see
box 3.5).

Types of human resources measures included in green components of economic stimuli
Disadvantaged groups need special attention in a recovery period. Therefore it is imperative that
recovery packages include measures targeting unemployed and low-skilled people, youth at risk
and women, as well as paying attention to social dialogue processes and policy coherence. Human
resources measures analysed in green recovery packages include vocational education and
apprenticeship training geared to making green jobs attractive to young people. Below are some
examples of such measures.

Labour market information investments

Through the ARRA, the US Department of Labor received funding to support activities related
to green jobs. State Labor Market Information Improvement Grants to the value of approximately
$50 million were made to the workforce agencies of the 50 states (see box 3.5).

Measures targeting disadvantaged groups

In Ireland, the Government and the social partners concluded the Pact for Stabilization, Social
Solidarity and Economic Renewal, which provides the framework for economic recovery, in
January 2009. A key document is Building Ireland’s smart economy,® which seeks, among other
measures, to aid restructuring of the construction sector. The National Training and Employment
Authority (FAS) increased the provision of training opportunities, particularly for laid-off con-
struction workers, in new skill areas such as installation of equipment and material to increase
energy efficiency or to take advantage of renewable energy sources.

In Malaysia, the Government is responding to the jobs crisis by implementing sector-specific
measures. The Sarawak Corridor of Renewable Energy (SCORE) is a major infrastructure project
designed to attract investment to and create employment opportunities in the Sarawak region.”
It is one of the five corridor development projects under the Ninth Malaysia Development Plan,

3 http://www.taoiseach.gov.ie/eng/Publications/Publications_2008/Building_Ireland’s_Smart_Economy.html (accessed 1 Apr.
2011).
3 http://www.sarawakscore.com.my/ (accessed 1 Apr. 2011).
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Box 3.5. Large and complex workforce development programmes as a major focus of recovery
measures in the United States

The US American Recovery and Reinvestment Act (ARRA) foresees a US$600 million stimulus package for
training of green-collar workers administered by the Department of Labor. The whole recovery package is nom-
inally worth US$787 billion, of which more than US$100 billion is devoted to green measures. The training
response therefore constitutes 0.6 per cent of the green stimulus. A green jobs framework for action summarizes
the activities.

The green workforce training consists of a number of different grant programmes aiming at (i) improved
strategic planning processes at government level; (ii) training and placement services for workers, including
(iii) disadvantaged groups; and (iv) improved labour market information related to energy efficiency and
renewable energy industries:

(i) The largest share goes to the 50 state Workforce Investment Boards, which receive funds to encourage
a strategic planning process to align employment strategies with state energy policies and local and
regional training activities that lead to employment in targeted industry sectors.

(ii) Training and placement services for energy efficiency and renewable energy industries are funded through
grants, as is training directed at workers whose jobs are affected by national energy and environmental
policy and automotive-related restructuring (US$250 million altogether). In addition, organizations that
provide training for entry-level positions in the energy efficiency and renewable energy industries benefit
from capacity-building grants.

(iii) The Federal Government also designed targeted programmes for disadvantaged groups such as economically
challenged youth, mainly covering green-collar job training for careers in the automotive, construction
and manufacturing industries. Course topics include knowledge of sustainable building products, solar
panel installation and weatherproofing techniques.

(iv) State Labor Market Information Improvement Grants fund all state workforce agencies to collect, analyse
and disseminate labour market information, and to enhance the labour exchange infrastructure to deal
with careers within the energy efficiency and renewable energy industries.

Apart from these measures, the green stimulus package also features knowledge sharing and research activities.
A web page for sharing information on green jobs was established and a community of practice focused on
green jobs is being launched. Additionally, regional forums were organized to focus on immediate and effective
implementation. These forums paid significant attention to green jobs, recommending that partnerships be
established between the state, organizations in the local labour system, and employers’ and workers’ organ-
izations, to identify available training programmes and skills gaps, and to establish standards for green job
skills and translate them into training curricula.

making use of the abundance of hydropower and other natural resources. As part of this project,
the state provides initial training programmes, including a training scheme to prepare unemployed
graduates for green jobs worth 300 million Malaysian ringgits (approximately US$84 million).

Economically challenged youth in the United States benefit from the green measures of the
ARRA, mainly covering green-collar job training for careers in the automotive, construction and
manufacturing industries (see box 3.5). Also in the United States, a group of unemployed women
who previously worked in a broad spectrum of industries are participating in a new “Women
Going Green” project. This new programme, developed by the Atlanta Regional Office of the
US Department of Labor and funded by the Department’s Women’s Bureau, is providing unem-
ployed women with the opportunity to secure better working and living conditions through training
in green small businesses, and/or high demand non-traditional green careers. Part of their training
included a study tour to Southface, an organization that promotes sustainable homes, workplaces
and communities through education, research, advocacy and technical assistance training.%

% http://www.dol.gov (accessed 1 Apr. 2011).
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Vocational education and training, and apprenticeship

In the United States, on 24 June 2009 the Department of Labor Employment and Training
Administration announced a series of grants, to be awarded through competition, for worker
training and placement in green jobs totalling US$500 million.

In Australia, the Green Skills Agreement between the Australian Government and the state
and territory governments seeks to build the capacity of the vocational education and training
sector to deliver the skills for sustainability required in the workplace and to enable individuals,
businesses and communities to adjust to and prosper in a sustainable, low-carbon economy. On
30 July 2009 the Prime Minister announced the “Clean Sustainable Skills Package”, a US$94
million investment which provides apprenticeship and training opportunities for 50,000 young
or disadvantaged Australians to acquire the skills and training they will need for emerging green
jobs. This programme is an example of how targeted measures for young and unemployed people
can be combined (see box 3.6).

Box 3.6. Australia’s Clean Sustainable Skills Package
The Clean Sustainable Skills Package announced in 2010 includes the following elements:

e 30,000 apprentices will graduate over the next two years with qualifications that include clean and green
skills;

e 10,000 unemployed 17- to 24-year-olds will be able to access a 26-week environmental work experience
and training programme through the National Green Jobs Corps initiative;

e 4,000 training opportunities will be made available for insulation installers upon completion of their
employment in this field; and

e 6,000 new local green jobs will enable unemployed Australians to contribute to environmental sustainability
in priority local communities.

In Ireland, the report Building Ireland’s smart economy recognizes the special difficulties
faced by apprentices who are being laid off as the result of restructuring in the construction sector.
To address the issue, the National Training and Employment Authority (FAS) and the Institutes
of Technology are working together to help apprentices finish their apprenticeships. Additionally,
FAS and the Department of Enterprise, Trade and Employment identified scope for approximately
30,000 additional places (predominantly in training for the unemployed, but also including some
apprenticeships) in 2009.

3.3 Conclusions

The key priority in a green economy is reducing the negative environmental, economic and social
impacts of climate change and environmental degradation, ultimately to sustainable levels. The
key challenge in making the transition to a low-carbon economy is how to change unsustainable
production and consumption patterns. Growing awareness of environmental issues, such as climate
change, moves environmental policies up the political agenda.

Skills are playing an important role in improving the quality of jobs, and a green economy
can contribute to the fight against poverty and unemployment, both aggravated by the financial
crisis, as well as creating more and better work. These challenges — environmental, economic
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and social alike — can only be met if comprehensive, coordinated and targeted policies are in
place. Skills shortages already pose a major barrier to transitions to green economies and the cre-
ation of green jobs. Effective mechanisms for timely identification and provision of skills are
therefore central to meeting these challenges.

Skills policies and environmental policies are still often dealt with in isolation. The same
applies to green components of crisis recovery packages: only a few countries have included such
measures as investments in labour market information systems, measures targeting disadvantaged
groups, and vocational education and apprenticeship training.

The country mapping exercise has revealed different levels of coherence between environ-
mental and skills policies, ranging from sound, comprehensive and well-coordinated policies to
fragmented or virtually non-existent ones.

Overall, three broad policy-related difficulties confronting countries in their attempts to move
to a low-carbon economy can be identified:

»  Lack of enforcement of environmental regulations already adopted, sometimes along with
a need for more detailed and elaborate legislation to protect the environment. Weak enforce-
ment of environmental laws and consequently lax implementation reduces the demand for
the new skills needed to comply with them.

¢ Limited awareness and capacities of policy-makers to integrate a skill dimension into
policy responses to manage environmental risks. Most of the documentation on adaptation
and mitigation measures, policies, strategies, action plans and programmes initiated in
response to climate change and environmental degradation refers only very briefly to the
skills implications of these measures, and lacks any, or any substantial, skills response com-
ponent. Lack of human and financial resources, unclear mandates of institutions involved
and lack of general environmental awareness are some of the obstacles hampering skills
development strategies.

*  Weak coordination of efforts between ministries and other governmental agencies.
Mechanisms established for identifying, monitoring, anticipating and providing skills do not
usually include representation from environment ministries. Similarly, ministries, agencies
and institutions concerned with education and training are mostly not involved in developing
environmental policies. This lack of reciprocity clearly reduces the prospects for coordinated
approaches. In other cases, even if interministerial coordination is undertaken successfully,
coordination for implementation may be weak, and as a result policies to include a skills
response in greening remain limited to isolated initiatives.

The factors conducive to environmental and skills policy coherence derive from complex
development issues, including economic development, institutional structures and capacity, tech-
nological competitiveness and innovation, and effective education and training systems. Integration
of the skills agenda into the overall development strategy, including technological, industrial,
employment, trade and environmental policies, will help to promote both policy coherence in
general and that in the field of environment and skills.



4. Green structural change and retraining needs
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Transition to a greener economy as part of broader long-term structural change may incur severe
economic and social adjustment costs if efficient and socially responsible restructuring measures
are not in place. Sectors likely to be acutely affected include extractive industries and fossil fuel
energy generation, emissions-intensive manufacturing and agriculture. On the other side of the
equation, the move to renewabhle energies, energy efficiency, green huilding, clean energy, green
manufacturing and organic farming will generate jobs. However, those who get the new jobs will
not necessarily he the people who have lost their old jobs. Disadvantaged groups need targeted
assistance, but retraining and skills upgrading will be crucial for everyone. The key to success is
the assumption of shared responsibility by governments, employers and workers, achieved through
social dialogue. Public employment services and active labour market policies are effective
delivery mechanisms for training, and for matching skills with jobs.

\ /

This chapter analyses the notion of “green structural change” in the economy and its implications
for employment. It focuses on the likely major employment shifts between sectors, taking into
consideration the situation of sectors which are expected to lose jobs as well as those with high
employment potential, and on the consequent needs for retraining and skills upgrading. The final
section presents examples of good practice in socially responsible restructuring, with a particular
focus on related skills measures, at national, regional, sectoral and enterprise levels.

4.1 What is green structural change and where is it happening?

In all economies, patterns of enterprise and employment shift continually as changes in markets
and technologies open up new opportunities and weaken conventional businesses. This is the
process of innovation in market economies that Schumpeter described as “creative destruction”.!
Structural change — the rise of new industries and the decline of old industries — results in some
workers finding their skills in high demand while others may find their skills redundant.

In a well-functioning labour market and with steady economic growth, workers move into
new occupations, industries and areas, following signals given by employment and wage growth,
preferably moving from economic activities with lower productivity to ones with higher levels
of productivity.? However, if the labour market in a community or region is not functioning well
or economic growth stalls, then these changes in markets and technologies can lead to worker
displacement. This is what economists refer to as structural unemployment — resulting from fun-
damental changes in the real economy rather than from cyclical downturns.

! Joseph A. Schumpeter: “The process of creative destruction”, in Capitalism, socialism and democracy, ch. 7 (New York,
Harper, 1942), pp. 82-85.

2 C. Evans-Klock, P. Kelly, P. Richards and C. Varga: Worker displacement: Public policy and labour—management initiatives
in selected OECD countries, Employment and Training Papers 24 (Geneva, ILO, 1998).
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Table 4.1 Greening the economy: Types of employment effects

Type of effect Observation

Positive and negative employment effects * Green policies and business practices can create new jobs or preserve existing ones

* On the other hand, environmental regulations can, in theory, have negative job consequences
(by raising costs, reducing demand, or rendering a factory or company uncompetitive); this,
however, has proven to be an exceedingly rare outcome

New job creation and job preservation * To some extent, green jobs will be created through the development of new technologies
and the emergence of new industries (wind turbines, solar photovoltaics, fuel cells, biofuels
etc.)

* As established firms and industries green their operations, existing jobs may be transformed
and thus preserved against possible loss (implying changes in work methods, retraining)

Direct and indirect employment effects * Jobs are created directly through increased demand and output induced by environment-related
expenditures

¢ |ndirect employment effects arise in supplier industries

* Induced job effects occur as wage incomes are spent generating demand in additional
industries

Temporary and long-term jobs e Construction and installation jobs (for instance, of a wind turbine) are usually of a temporary
nature (as are jobs that are supported by a specific policy measure or programme)

* Manufacturing and maintenance jobs, on the other hand, are in principle of a longer-lasting
nature

Source: Adapted from OECD: Environment and employment: An assessment, Report of the Working Party on National Environmental Policy
(Paris, 17 May 2004), pp. 9-10; and from UNEP, ILO, IOE, ITUC: Green jobs: Towards decent work in a sustainable, low-carbon world (Geneva,
2008), p. 44.

From a broad conceptual perspective, the Green jobs report produced by UNEP, ILO, IOE
and ITUC in 2008 identified four ways in which employment will be affected as economies are
redirected towards greater sustainability. First, additional jobs will be created. Second, some em-
ployment will shift — for example from fossil fuels to renewables, or from truck manufacturing
to railway rolling stock manufacturing, or from landfilling and waste incineration to recycling.
Third, certain jobs may be eliminated without direct replacement. Finally, the jobs of many existing
workers (for example, plumbers, electricians, metal workers and construction workers) will simply
be redefined as day-to-day skill sets, work methods and profiles are greened.? (See table 4.1.)

Two sources of structural adjustment linked to climate change and environment were
identified:

(1) Destruction of natural habitats, natural resources and ecosystems leads to decline of income-
generating opportunities. As explained in the previous chapter, economic changes are wrought
by flooding, contamination of land and water, deforestation, loss of biodiversity etc.

(2) New markets, technologies, policies and regulations lead to the decline of certain economic
sectors and rise of others. Green structural change is induced through environmental regu-
lations and policies, such as carbon taxation, cap-and-trade schemes and emissions targets.
Likewise, green structural change is led by economic forces, as businesses take advantage
of new market opportunities and develop and apply new green technologies.

Both types may cause job losses. The first source of structural change requires active adap-
tation measures and diversification of income opportunities. The second source requires a proactive
restructuring approach at enterprise, community and national level to alleviate the negative con-
sequences for the labour market and to realize the potential of these structural changes for economic
growth and decent work.

3 UNEP, ILO, IOE, ITUC: Green jobs: Towards decent work in a sustainable, low-carbon world (Geneva, 2008), p. 43.
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Green structural change is not a discrete, independent sequence of events but part of a longer-
term and complex process of economic restructuring. The degree to which a country experiences
green structural change depends not only on pro-environment policy and legislation but also on
its stage of socio-economic development. Our research among 21 countries demonstrated a very
strong relationship between stage of development and presence of green structural change.

Australia, Denmark, France, Germany, the United Kingdom and the United States rec-
ognize that green restructuring is occurring as part of a gradual process that began over 30 years
ago and has been driven by a combination of automation, relocation to reduce costs, developments
in labour market policies, major changes in the composition of the industrial sector, the growth
of the services sector and an increase in service intensity in other sectors.* This wider restructuring
process included growth in environmental goods and services, initially driven mainly by regulation
and an active use of fiscal policies to promote green behaviour among enterprises and consumers.
The continuation of this process today is far more focused on innovation and growth, with the
market active as an important driver of green structural change.

In Costa Rica, Estonia, the Republic of Korea, South Africa and Spain green structural
change, although influenced by technological and market factors, is still mainly policy driven.
These countries recognize that to a certain extent they are at the beginning of the greening curve
towards a low-carbon economy and in many respects are yet to experience a significant structural
shift in their economies and their labour markets.

The background reports on Egypt, the Philippines and Thailand judge that their economies
are not yet undergoing any major green shift. This is also likely to be the case in Bangladesh,
Brazil, China, India and Indonesia. As the Philippines country report puts it, “the green initiative
of a score or so enterprises, even if they are big, does not mean the economy is now going green’.
A larger-scale green structural change in these countries will take time and will largely depend
on policy development and implementation, law enforcement, and successful embracing of green
technologies. Nevertheless, there is in these countries already a recognition that new skills will
be needed to meet this challenge — and that this need will grow if policy development and
implementation are hastened, broadened and deepened by their governments.

In Mali and Uganda green structural shifts are yet to be seen, with green policy and
regulation still in the embryonic stage. In these countries, as in other developing countries, much
depends on awareness raising, diffusion of green technologies, international environmental reg-
ulations and support through donor activities. Some labour market adjustment will be unavoidable
in the face of lost income opportunities as a consequence of climate change and destruction of
natural ecosystems.

4.2 Workforce restructuring and adjustment

Enterprise restructuring is defined as “the deliberate modification of formal relationships among
organizational components. It involves redesigning work processes, delayering, eliminating struc-
tural elements through outsourcing, spinning off, selling off, and divesting units, activities or jobs.
Restructuring is not a synonym for downsizing or reengineering but is a much broader and more
inclusive concept.”

4 Serviceinnovation — dynamikker og konsekvenser i forhold til den fremadrettede virksomhedsneere innovationsstrategi i

Danmark, Background working paper to the Danish national innovation strategy by the Agency for Research and Innovation
(2008).

> ILO and EBBF: Socially responsible enterprise restructuring. A joint working paper of the ILO and EBBF (1999), p. 12.
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Socially responsible restructuring takes into account the interests of all actors involved in
the process — managers/owners/shareholders of the enterprise, workers and the wider community.®
Efficient enterprise restructuring helps to avoid lay-offs and to introduce changes conducive to
thriving business enterprise and continued employment.

To prepare for the possibility of job losses, it is important at regional/community level to
know which industries will be viable, which sectors will be expanding in the local economy and
what skills will be needed. Equally, knowing which industries are in danger of decline and likely
to undergo structural change is part of an early warning system which helps to prevent job
losses in certain sectors and regions and/or to equip the workforce with skills to take up new
opportunities.

Therefore, the following aspects are especially important in the restructuring process:

(1) knowledge of current and expected structural change in the labour market and recognition
of the problems this may cause; and

(2) aproactive, integrated and coherent approach towards solving the problem by all concerned.

As the UK country report states, “job losses are not inevitable but the requirement for com-
panies to be less carbon intensive is”.” The Philippines report rightly points out that job losses
are not an unavoidable consequence of green restructuring: a decision by an enterprise to go green
is more likely to save jobs and even create new ones than to displace existing workers.

Much depends on an integrated and timely response supported by active labour market
policy measures, based on labour market information and built up in collaboration between
enterprises, governments, public employment services and social partners.

When it comes to knowledge of current and expected structural change (aspect (1) above),
many countries have attempted to identify the sectors in decline where jobs are in danger and
identify the new environmental products and services with good labour market prospects, including
the occupations for which demand is rising. To varying extents this is true of almost all the
developed countries involved in the study as well as of Brazil, the Republic of Korea and South
Africa.

When it comes to a proactive, integrated and coherent response to the problem (aspect (2)),
however, the record is patchy. Responses to restructuring in the countries examined are often ad
hoc, opportunistic and largely company-specific reactions to new market demands reflected in
changing skills requirements. The most successful responses are built around the regeneration
efforts of particular regions, localities or sectors and include public—private partnership and social
dialogue. Even in the few exceptional cases where national strategies exist, as for example in the
automotive sector in France, Germany and the United Kingdom, there is still a reliance on regional
or company-level initiatives to design skills responses.

Ideally, mechanisms for workforce restructuring are incorporated in the overall national,
regional or sectoral system of active labour market policies, including retraining, and based on
the established labour market information system. In Denmark, for instance, before the global
economic downturn, the flexicurity model was hailed by many as effective in tackling structural

¢ G.B.Hansen: A guide to worker displacement: Some tools for reducing the impact on workers, communities and enterprises,

update 2009 (Geneva, ILO).
7 UK House of Commons Environmental Audit Committee: Green jobs and skills, Second Report of Session 2008—09, Dec.
2009.
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imbalances, including those linked to green structural change. This approach assumes, however,
the existence of a social protection framework, public employment services and institutional
mechanisms for social dialogue.

The large size of the informal economy in a number of developing countries (Uganda
83 per cent, the Philippines 77 per cent, Thailand 72 per cent, Indonesia 68 per cent, India
57 per cent, Mali 56 per cent, Brazil 46 per cent, Egypt 44 per cent, Costa Rica 37 per cent)®
means that even if measures to ensure efficient and socially responsible restructuring exist, a
considerable proportion of the population has no access to them. At the same time, the informal
economy employs the highest proportion of low-skilled workers with the poorest prospects of
gaining alternative employment. In India, for instance, it is estimated that 23 per cent of men and
40 per cent of women in the unorganized sector do not have even primary-level education. The
informal economy also consists predominantly of micro and small enterprises, which are in greatest
need of public assistance in restructuring.

Even when it comes to formal employment, in many countries active labour market policy
measures to cushion workers against the effects of transition to a greener economy have not been
identified. This is especially true of developing countries. In the absence of active restructuring
measures by enterprises or communities, workers take whatever action they can to protect their
own livelihoods in changed conditions. For instance, in countries where farming is the main
means of livelihood, and where climate change and environmental degradation have diminished
income opportunities in already very poor areas, in the absence of any efficient restructuring and
diversification of production at community level, people flee to urban areas or other countries.
This “passive” adaptation to climate change has occurred, for example, during the increasingly
prolonged dry season in Mali. Such measures, taken in desperation, may have serious negative
consequences, in this case resulting in the temporary or permanent loss of the most capable young
people — the very people on whom communities most rely to thrive and develop.

“Passive” adaptation occurs in many sectors and in many attempts to adjust to an appalling
economic situation linked to restructuring in the absence of any clear policy for mitigation of cli-
mate change. For instance, in Mali a large proportion of useful waste (e.g. metals, hard plastics)
is collected in deprived communities by people who simply take their chances earning their living
from waste. At the same time only about 10 per cent of the 17,000 tonnes of plastic waste generated
each year is recycled. A strategic restructuring approach at community level could have provided
many more people with jobs. Many other developing countries see strong potential for employment
growth in waste collection and recycling. Tapping this potential while also introducing skills
development measures in a socially responsible way could go a long way towards helpfully
restructuring labour markets in economically deprived areas.

In the absence of efficient labour market measures, job-matching services or retraining
opportunities, skills development is often self-organized and ad hoc. The situation of women and
vulnerable groups, such as people with disabilities, and disadvantaged young people, is particularly
alarming: without targeted public support, they stand little chance of gaining access to training
or job opportunities.

8 “Employment in the informal sector”, Key Indicators of the Labour Market (KILM) 6th edn (Geneva, ILO, 2009a), using
the most recent data available for each country; for the Philippines, the data source is the Employers Confederation of the
Philippines. In most of the countries the actual share of the informal economy is likely to be much higher. Data for Indonesia,
the Philippines and Thailand relate to the whole economys; all other countries exclude agriculture and paid domestic workers. In
India workers in the electricity, gas and water sectors are also excluded; in Uganda the data cover only urban areas and exclude
the electricity, gas, water and communication sectors.
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4.3 Employment effects
With growing acceptance of the urgent need to arrest climate change and environmental degra-
dation, and with the introduction of new targets in cutting CO, emissions, countries are likely to
face a sizeable employment challenge in the future, if indeed they are not doing so already.

A number of forecasts have indicated that the overall impact on employment of the transition
to a low-carbon economy will be positive. This assessment is based on two main assumptions:

(1) that strengthened regulation to combat climate change will lead to expanded production of
environmental goods and services; and

(2) that many green sectors tend to be more labour intensive than “traditional” fossil fuel based
industries.’

The 2008 Green jobs report predicts that as a result of the increasing interest in alternative
energy sources 2.1 million jobs will be created in wind energy production, 6.3 million in solar/
photovoltaic and 12 million in biofuels-related agriculture and industry. The European Renewable
Energy Council argues that increasing the share of renewable energy in Europe to 20 per cent of
consumption levels by 2020 will create the potential for over 2 million jobs.!°

Investment in greener economic activities generates jobs not only directly, for example in
solar panel production, installation and maintenance, or in hybrid car manufacturing, but also
indirectly in the supply chain — for instance, in steel production for wind turbines. In addition,
investment in environment-friendly industries generates induced employment in the form of jobs
generated by consumer spending.

Our country findings largely conform with the assessment that on balance job gains will
outnumber job losses. To anticipate a likely net gain, however, is not to deny that declining sectors
could see negative effects in the short term. Some countries (e.g. Australia) project slightly lower
short-run growth in gross output in transition to the low-carbon economy, which may result in a
temporary decline in employment. Falls in employment tend to reflect falls in production in
emissions-intensive sectors. In the medium term, employment is projected to return to base levels
with the potential for further growth — depending, crucially, on the retraining of workers.

Other studies warn that the predicted effects on labour markets will vary significantly over
time.!! In the short term jobs will be lost in directly affected sectors and new ones created in
replacement industries. The expected net job creation in this phase, however, is likely to tail off
as low-carbon technologies become more competitive and mature. Consequently, it will not be
possible to sustain the initial employment gains over a 10—15-year time span. In addition, skills
gaps in emerging sectors may cause structural unemployment. In the longer term still, as behaviour
changes and value chains adjust, the impact on employment will depend strongly on external

®  That is, that investments in environment-friendly economic activities support more jobs per unit of expenditure. See UNEP,

ILO, IOE, ITUC: Green jobs; C. Martinez-Fernandez, C. Hinojosa and G. Miranda: Green jobs and skills: The local labour
market implications of addressing climate change (Paris, OECD, 2010).

10 UNEP, ILO, IOE, ITUC: Green jobs; Martinez-Fernandez, Hinojosa and Miranda: Green jobs and skills; M. Renner, M.
Ghani-Eneland and A. Chawla: Low-carbon jobs for Europe: Current opportunities and future prospects (Brussels, World Wide
Fund for Nature, June 2009), p. 10.

11 S. Fankhauser, F. Seheiler and N. Stern: “Climate change, innovation and jobs”, in Climate Policy (2008), Vol. 8, pp. 421-
29; Martinez-Fernandez, Hinojosa and Miranda: Green jobs and skills.



4 Green structural change and retraining needs ‘ 61

factors; but it is expected that innovation and the development of a new generation of green
technologies will create a virtuous cycle of opportunities for investment and growth. This implies
that, as the green economy grows, there will be an increased demand for highly skilled and
qualified labour with up-to-date capability in new technologies and working practices.!?

The overwhelmingly favourable conclusions about the positive net employment effects of
transition to the low-carbon economy should not obscure the significant slowdown in growth and
contraction in jobs likely to occur in carbon-intensive sectors such as coalmining, oil and gas,
utilities and heavy manufacturing. New jobs created may not be in the same locality as old em-
ployers, so some communities may experience a net loss of jobs and structural unemployment.

The employment challenge associated with the goal of cutting CO, emissions is significant.
The World of Work Report 2009 estimated the employment effects of “green policies” designed
to support low carbon intensive sectors. On the basis of its review of earlier evidence, the report
suggested that the overall effect could be neutral or slightly positive, but that much depends on
how revenues from taxing and pricing mechanisms are used.'® For instance, carbon taxes or cap-
and-trade schemes would generate government revenues, which, if used to reduce taxes on labour,
would in turn stimulate demand for labour. As with any other structural change, the transition to
a greener economy will be more or less successful in any particular country depending on that
country’s characteristics, such as the labour intensity of adversely affected sectors, the extent to
which workers’ skills match the new job requirements, the speed of technology diffusion, and
the availability of well-designed labour market policies to support workers and businesses in their
move to a greener economy.

The World of Work Report 2009 shows that if a price were put on CO, emissions, through
taxes or emissions trading schemes,'* and if the resulting revenues were used to cut labour taxes,
then employment would rise by 0.5 per cent by 2014. This is equivalent to 2.6 million new jobs
in developed countries and over 14.3 million new jobs for the world economy as a whole. These
results, which are consistent with evidence from other studies, rest on the assumption that green
policies are adopted in a coordinated manner."

It is important to note that, even if the overall employment effect were positive, not everybody
would gain from it: there would also be losers, some temporary and some permanent. New jobs
are not necessarily created in the same sectors, regions and communities where old jobs have
been lost, or open to people with the same qualifications. Poor farmers, coastal communities,
women and migrant workers may not get access to new employment opportunities in green and
decent jobs if efficient policies targeting vulnerable groups are not in place.

A report by the Australian Treasury suggests that countries that defer action on climate
change face longer-term economic costs, because global investment (and therefore employment
growth) will be directed to less emissions-intensive countries and industries.'® A proactive stance
in restructuring is therefore crucial both to attract investment and to mitigate the consequences

12 Martinez-Fernandez, Hinojosa and Miranda: Green jobs and skills; Fankhauser, Seheiler and Stern: “Climate change,
innovation and jobs”.

13 International Institute for Labour Studies (IILS): World of Work Report 2009: The global jobs crisis and beyond (Geneva,
2009).

4 In the empirical studies carried out for the World of Work Report, the simulation corresponds to a decrease in CO, emissions
by 4.6 per cent.

15 TILS: World of Work Report 2009.
16 Australian Treasury: Australia’s low pollution future: The economics of climate change mitigation (Canberra, 2008).
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of structural change. To pursue “business as usual” with no attempt to abate climate change would
be not only ecologically but also economically disastrous. Ignoring the fact that green structural
change may bring unemployment for certain groups, domains of work and areas will only delay
an adequate response and worsen the employment situation.

The recent economic downturn is likely to hasten and exacerbate the longer-term structural
problems; at the same time, in prompting green stimulus measures and support for investment in
environmental products and services, it is also likely to accelerate and intensify green structural
change.

4.4 Sectors most affected by green restructuring

The decline of energy and emissions intensive agriculture and manufacturing, and the commen-
surate rise of less energy-intensive services, has been taking place in the developed world for
some decades. This restructuring process, of course, is not driven solely by the environmental
agenda and the shift to a green economy. Other factors, such as changes in demand for products,
new market opportunities, global competition, outsourcing to cut production costs, technological
change and innovation, have played an equally important role. Nevertheless, the structural shifts
in employment already taking place as a result of all these factors are likely to be exacerbated
by the transition to a carbon-constrained future (figures 4.1 and 4.2).

In developing countries, structural change is driven not only by government policy, new
environmental regulations and emissions targets, but also by adoption and adaptation of new tech-
nologies, including cleaner technologies, and new business opportunities. Trade and industrial
policies have a role to play in this process. However, environmental pressure itself is also driving
change, often prompting spontaneous adaptations in response. Shifts to a greener economy remain
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Figure 4.2. Composition of employment by major economic sector in selected countries, 2008 (%)
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Source: Authors’ own calculations based on ILO LABORSTA database, Table 1C, “Economically active population, by industry and status in
employment (thousands)”; Mali data are from the country report (from Strategic Framework for Growth and Poverty Reduction (GPRS 1I),
2007-11).

weak owing to inadequate policy formation, institutional support and implementation measures.
Agriculture continues to play an important role in the economy and trade of developing countries,
in spite of the continuing shift towards services and manufacturing. According to India’s country
report, over 60 per cent of the country’s working population is engaged in agriculture. In Mali
83 per cent of the workforce looks to agriculture for some or all of its income. Restructuring
processes in agriculture include the move to organic farming and the adoption of more sustainable
farm and land management practices. Employment in agriculture is steadily declining, although
it is likely to remain the backbone of the economy in some less developed countries.

In developing countries still undergoing the process of industrialization, employment in the
manufacturing sector continues to grow. The employment shift towards carbon-intensive sectors
represents a major challenge for the sustainable development agenda, especially in emerging
economies with high growth rates. To adapt to climate change, mitigate its negative effects and
environmental degradation, and sustain economic growth and development all at the same time,
these countries will need to adapt new energy production and energy efficiency practices.

In fact, positive examples from early starters in the environmental transformation demonstrate
that a trade-off between growth and environmental agendas is not inevitable. The Danish economy,
for instance, has grown by 78 per cent in the last three decades, while energy consumption has
remained more or less constant and CO, emissions have been reduced. Overall annual job losses
have for several years totalled around 250,000, marginally lower than the number of jobs created.
Similar successes are also reported at sectoral level: the German chemicals industry, for instance,
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has increased production by 38 per cent since 1990 but at the same time reduced its energy con-
sumption by 27 per cent and its GHG emissions by 46 per cent.!”

Nevertheless, the immediate consequences of green structural change could be severe and
their impact on employment should not be ignored. In China, it is estimated that since 2006 about
7,000 small power plants have been closed down, involving 400,000 employees in small- and
medium-sized energy-intensive enterprises (see box 4.1).18

Box 4.1. Environment versus employment: Thorough policies are needed to address employ-
ment of dislocated workers in China

Closing down small coal-fired power plants will help improve the environment in neighbouring areas and
reduce health problems caused by air pollution. Hebei province is one part of China where this has been
done. The National Development and Reform Commission of China approved the thermal power project for
Xuanhua, Zhangjiakou, in February 2009. Zhangjiakou has very cold winters, and people there need heating
for more than five months a year. The project involves building two 300,000 kilowatt coal-fired thermal power
plants with a total investment of 2.76 billion renminbi and closing small plants producing some 239,400
kilowatts. When the new plants are put into operation, it is estimated that SO, emissions will decline by
15,000 tonnes a year and soot discharges by 4,000 tonnes a year — a considerable improvement both to the
environment and to the quality of life in Zhangjiakou and nearby Beijing.

However, the closure of over 7,000 small power plants in China has also meant the loss of many jobs. It is
estimated that around 400,000 people have been affected. A power generation company in Shanxi, for
example, has had to shut down 15 power plants with a total capacity of 800,000 kilowatts to build two new
600,000 kilowatt plants. The two new plants need only about 380 workers, but the laid-off workers from the
15 closed plants number 3,600, which means that over 3,200 people have become unemployed. Although
the central government has allocated RMB 2 billion to remote provinces for restructuring enterprises, supporting
laid-off workers and providing job training, according to the most recent report by the United Nations
Development Programme (UNDP) no policies have been launched to address the employment of dislocated
workers.

Source: UNDP: China Human Development Report 2009/10. China and a sustainable future: Towards a low carbon economy
and society.

Across the countries studied in this research, green restructuring to date has been limited in
scale. Environmental pressures have contributed somewhat to the decline of certain industries,
although they have by no means been the main causal factor. In both developed and developing
countries the following energy and emissions intensive industries have been identified as facing
declining markets and beginning to reorientate their production models and processes to take
advantage of markets driven by environmental priorities:

e Agriculture, forestry and fisheries are refocusing on organic food markets and on the pro-
duction of biofuels, alongside significant shifts across subsectors and within the food/wood
processing industry (for example, to sustainable forestry or new kinds of aquaculture), with
related retraining needs.

7" Towards a new understanding of “green jobs”, Discussion paper from German employers, Mar. 2009, available at:
http://www.ioe-emp.org/fileadmin/user_upload/documents_pdf/globaljobscrisis/documentsfrommembers/Towards_a_new_
understanding_of__green_jobs__a_discussion_paper_German_employers_BDA .pdf (accessed 1 Apr. 2011).

18 UNDP: China Human Development Report 2009/10. China and a sustainable future: Towards a low carbon economy
and society. (New York, 2010).
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*  Extractive industries and fossil fuel energy generation are making the transition to greater
energy and resource efficiency, using new green technologies, clean coal,' and carbon
capture and storage; workers are also being diverted into renewable energies, again creating
a need for retraining.

¢ Emissions-intensive manufacturing is making similar adjustments; in particular,

 the automotive sector and related supply chains are refocusing on eco-friendly vehicles
(hybrid, electric, hydrogen) capable of reducing GHG emissions and meeting other
customer demands;

« shipbuilding and related marine engineering activities are refocusing on offshore renewable
energy activity, including the construction, supply and maintenance of offshore (and
onshore) wind turbines and wave and tidal energy; and

» the cement industry is taking measures to shift to more energy-efficient ways of
production.

Table 4.2 provides a more detailed picture.

Table 4.2. “Green” restructuring: Industries likely to be adversely affected and associated retraining needs'

Industry
Agriculture, forestry,

including food/wood
processing

Fisheries

Employment effect

Some jobs lost, but organic
farming is estimated to have
high growth potential

Some food-processing
industries are stable or
gaining in employment, also
absorbing agricultural
workers

Biofuels expected to absorb
some displaced agricultural
workers

Re-/afforestation projects
expected to have positive
impact on employment in
forestry but negative impact
of conversion of cropland

Some job losses; some
fisheries stable or gaining
in employment, also
absorbing agricultural
workers

Type of restructuring

e Employment shift
towards
manufacturing in
developing
countries and
towards services in
both developed
and developing
countries

Intra-industry
restructuring

Employment shift
towards
manufacturing in
developing
countries and
services in both
developed and
developing
countries

e Intra-industry
restructuring

e Absorbing land-
based farmers

Countries affected?

AUS, BGD, BRA,
CHN, CRI, DEU,
EGY, EST, FRA,
GBR, KOR, IDN,
IND, MLI, UGA

BGD, CRI, MLI

Training needs

Retraining for new farming
practices, crop diversification
and organic farming

Retraining in biofuel production
and for new technologies

Retraining of farmers as
forestry workers

Retraining for eco-,
rural and
forest tourism

Skills upgrading: sustainability
skills; climatology/meteorology
skills; eco-counselling;
entrepreneurial skills for
farmers

Complex use of timber and new
technologies in wood
processing

Retraining for jobs in marine
natural parks

Retraining of agricultural
workers

Skills upgrading (sustainable
fish/seafood farming,
aquaculture)

19 Clean coal technologies aim to reduce the environmental impact of energy generation from coal by increasing production
efficiency and reducing emissions of CO, and other pollutants (Wikipedia, Wikinvest).
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Table 4.2. “Green” restructuring: Industries likely to be adversely affected and associated retraining needs'
(Continued)

Industry Employment effect Type of restructuring Countries affected? Training needs
Extractive industries Stable or losing jobs; e |ntra-industry AUS, BRA, CHN, Retraining (into e.g. renewable
and fossil fuel energy projected to lose jobs in restructuring DEU, EST, GBR, energies)
generation medium to long term IDN, IND, MLI, PHL,
e Employment shifts USA, ZAF Skills upgrading (sustainable
towards other practices, energy and resource
industries efficiency, new green

technologies, clean coal,
carbon capture and storage)

Emissions-intensive Losing jobs e |ntra-industry AUS, BRA, CHN, Skills upgrading: core/portable
manufacturing restructuring CRI, DEU, DNK, skills; training for specialized
EGY, FRA, GBR, sustainability skills
* Employment shifts IDN, PHL, USA
towards other Training for compliance with
industries environmental regulations

Environmental impact
assessment

Change in production
processes (energy and
resource efficiency, recycling,
treatment of hazardous waste)

Automotive Affected by economic Intra-industry DEU, DNK, ESP, Skills upgrading for car
crisis: job losses; may restructuring into FRA, GBR, KOR, mechanics, technicians and
stabilize in medium term production of eco- THA, USA engineers

friendly cars (hybrid,

electric, hydrogen); Training on design,

increase in use of maintenance and recycling, fuel
biofuels efficiency

Shipbuilding Losing jobs Employment shifts DNK, GBR Retraining for other heavy

towards other industries industries, including

and market opportunities installations for off-/onshore
wind turbines and wave and
tidal energy

Cement Losing jobs Employment shifts CHN Retraining

towards other industries
and market opportunities Skills upgrading (energy
efficiency)

! This table is not exhaustive: it does not take into account information from other sources.

2 AUS = Australia, BGD = Bangladesh, BRA = Brazil, CHN = China, CRI = Costa Rica, DEU = Germany, DNK = Denmark, EGY = Egypt, ESP
= Spain, EST = Estonia, FRA = France, GBR = the United Kingdom, IDN = Indonesia, IND = India, KOR = Republic of Korea, MLI = Mali,
PHL = Philippines, THA = Thailand, UGA = Uganda, USA = the United States, ZAF = South Africa.

Source: Authors. Based on the information from country reports.

The training response to restructuring needs to include not only retraining, especially in
cases where employment shifts between industries, but skills upgrading. Skills upgrading is es-
pecially important for those industries where employment is stable at present but is expected to
shrink in future, and in those where restructuring is being undertaken to make production processes,
goods and services greener. However, even in shrinking industries skills upgrading remains im-
portant, especially when it comes to core, portable skills, sustainability skills and environmental
awareness.

The subsections below take a more detailed look at restructuring in the key energy and emis-
sions intensive industries identified as negatively affected by green structural change. An analysis
of changing and emerging skills and occupations in major economic sectors is presented in Chapter
5 (section 5.4).
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4.4.1 Restructuring in agriculture, fisheries and agrifood

Restructuring in agriculture is happening in a great variety of ways. Most of the country case
studies indicate that many farmers are repositioning themselves both within the sector and in
other sectors, prompted by the inability to make enough profit to live on from agriculture, the
development of machinery and technology, and climate change.

Agriculture is a large consumer of water and one of the main carbon emitting sectors in
the world economy (see Chapter 3, figure 3.1). The sector will face increasing pressure from
the need to adapt to and mitigate climate change. Countries are already moving away from
the excessive use of chemical fertilizers, pesticides and artificial irrigation, all of which are harmful

Box 4.2. The shift to organic farming

In Bangladesh, organic farming is as profitable as conventional farming: production costs are higher, but prod-
ucts command premium prices. Although it is still on a largely experimental footing (accounting for only
2 per cent of the country’s total cultivable land and 1 per cent of farmers), the Ecological Agriculture Program
(EAP), run by a national NGO with support from international donors, is expected to involve around 0.8 million
farmers in organic cultivation across 0.22 million acres of land by 2020. The involvement of farmers in
organic farming through training programmes, mostly provided by NGOs, spans over 16 districts and over
100,000 farming families. Both Department of Agriculture staff at local level and NGOs have identified skill
needs in organic farming, and there is an urgent need for systematic skill development among agricultural
workers.

Organic agriculture is also rapidly growing in Egypt, where around 500 organic farms cultivate approximately
24,500 hectares of land. Although this is still a negligible proportion of the total agricultural area of the
country, the potential for further growth is very high. Here too, development of the skills needed in organic
farms is primarily met through NGOs such as the Egyptian Biodynamic Association (EBA) which provides
regular training seminars, workshops, farm visits and field trips. The training materials are prepared, planned
and introduced by an array of national and international experts working in the field, and by researchers in
Egyptian universities and research centres. The EBA also offers farmers on-the-job training in the form of
technical assistance and expertise during the successive stages of cultivation, especially on how to apply bio-
dynamic methods. The technical support also covers farm management and documentation, areas in which
competence is essential if farms are to meet inspection, auditing and accreditation requirements.

In Uganda, according to the National Organic Agricultural Movement (NOGAMU), 200,000 farmers are currently
practising organic farming. NOGAMU has identified the skills needed to build capacity in the production and
processing of organic products, and also the training needs for farmers and individuals interested in organic
farming. The latter cover such areas of organic production as management of pests and diseases, soil fertility
management, post-harvest handling of crops, weed management, and processing and marketing of products.
NOGAMU offers a range of services in the areas of training, research and extension services. Uganda Martyrs
University has offered an organic farming degree programme since 2005, targeted at applicants who have
already undergone initial training in agriculture.

In France the Grenelle de I'environnement (Environment Round Table) has set targets for organic agricultural
production as follows: 20 per cent organic production by 2012; 10 per cent of products certified as HVE
(high environmental value) from 2012; HVE certification for 50 per cent of farms by 2012; and all secondary
school farms to be HVE certified by 2012. It has also specified the introduction of modules on biodiversity,
the environmental effects of inputs and soil function into secondary school farm curriculum, and stipulated
that 20 per cent of farmers should be trained in new environmental techniques (e.g. low-input farming
methods), also by 2012. The Grenelle measures are expected to lead to the creation of around 10,000 jobs
in the agriculture sector by 2020, 7,600 of them in organic farming and in local supply. These policy measures
will require higher skill levels on the part of both farmers themselves and those in associated occupations.
For example, new technical skills will be needed in techniques for reducing the use of fertilizers and chemicals,
and in understanding how to meet environment-friendly objectives in practice. Significant upgrading of existing
training programmes will be necessary, and training trainers (there are 20,000 teachers in the agricultural
school system) will be an important issue.
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to the environment. The move to organic cultivation is driven not only by health concerns but
also by the imperative to increase or at least sustain soil fertility and by new market opportunities.
It is, however, important to note that the demand that drives the organic food market does not
exist locally in developing countries; here, organic products are one of the main export commodities
serving primarily external markets.

Most countries that are highly dependent on agriculture are ill prepared for the structural
change brought about by a combination of green and economic factors, and are facing problems
of rural poverty and a haemorrhage of population to the towns and cities without any clear solution,
and specifically without any of the necessary skills provision. The most severely affected groups
are poor small-scale farmers — but these are also the first to stop the excessive use of costly chem-
icals, which they often simply cannot afford, and to move on to new methods of farming (as
reported in e.g. Bangladesh). Thus there is an increasing potential to reverse the exodus and halt
the slide into further poverty through organic farming, integrated farming, biomass fuels, agro-
meteorology and other agricultural activities. Organic farming is considered much more labour
intensive than conventional farming and thus may provide new income opportunities within rural
communities. However, although organic farming normally generates 20-30 per cent more jobs
than conventional farming, the impact on employment in developing countries is not so straight-
forward. In developing countries, switching from low-productivity conventional farming, where
farmers often cannot afford pesticides and fertilizers, to organic farming sometimes involves adop-
tion of new technologies which, over time, generate higher yields and better productivity with
potentially lower labour input.

Box 4.3. Restructuring in agriculture: Moving into biofuel production

In the face of energy shortages and in the global rush for alternative energy solutions, a move from agricultural
food production to biofuel on a massive scale is affecting both developed and developing countries in many
regions. The emerging biofuel industry is growing fast and is estimated to be providing as much as 25 per
cent of the world’s energy by 2030. Biofuel production arguably helps reduce poverty by creating rural jobs
and at the same time mitigates climate change. However, while there are certainly many benefits, among
them income generation opportunities for farmers, additional electricity supply, diversification of energy sources,
greater energy security and rural development, there are also costs that need careful consideration from the
social, environmental, ethical and economic points of view.

The net energy benefits of biofuel production are still questionable: considering the entire fuel cycle and
taking into account the use of natural gas, water and fossil fuels in biofuel production, overall the effect of
biofuel use on total energy consumption is less positive than it may at first appear. The production process
not only involves socio-economic costs (rising food prices, land appropriation and high energy subsidies from
the public sector) but also risks causing environmental damage (deforestation, monocultures). A movement
away from food production by crop diversion or land conversion is also problematic, leading to price rises not
only in food but also in energy markets, where the higher costs of production can push up overall energy
prices. Biofuel production is not entirely economically viable under current conditions and so is strongly sup-
ported by subsidies and protection mechanisms, which create price distortions on global markets and affect
food security in various parts of the world. Even in Brazil, whose uniquely favourable conditions for sugarcane
cultivation have made it the world success story of bioethanol production, sustained government support
through direct subsidies was required until recently. The United States uses about 20 per cent of its maize
crop to produce bioethanol, but only with the help of tax incentives and subsidies. The economies of scale
involved in biofuel cultivation and the subsequent concentration of landholdings may also reduce smallholders’
access to land. A recent (2007) UN-Energy report on biofuels concluded that the benefits to farmers are not
assured, and may come with increased costs: “biofuel programs can also result in a concentration of ownership
that could drive the world’s poorest farmers off their land and into deeper poverty”.

Turning agricultural land over to biofuels production does, however, create employment and income generation
opportunities for those farmers who are forced to stop food farming for economic and environmental reasons.
So, while biofuel jobs may not be truly green jobs for some time yet, pending further technological advances
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and skills development, investments in biofuels and the related restructuring process should certainly be
subject to balanced policies, thoughtful planning and careful management now. Retraining is important, both
in restructuring from traditional agricultural crops into biofuel and in adapting to change within both fuel and
food production.

Brazil is the world’s largest producer of biofuels, thanks to its low-cost production of sugarcane which is
responsible for more than 1 million jobs. Using about half its sugarcane to produce ethanol today, Brazil has
the longest history of ethanol production (dating back to the 1930s). However, the expected further expansion
of the ethanol industry will be accompanied by the mechanization of sugarcane production, which is expected
to cause a major restructuring and downsizing. The Brazilian country study shows that the provision of timely
retraining to sugarcane cutters to equip them for other jobs, as, for example, drivers, machine operators and
maintenance workers, electricians, mechanics, beekeepers and reforestation workers, prevents their displace-
ment and increases their employability in other capacities. Certainly, in Brazil, ethanol production created
many jobs both directly in the industry and, through multiplier effects, more widely in the agricultural sector.
However, here as in South Africa and other parts of Latin America, the industry is dominated by low-skilled
migrant labour, and requirements for skilled labour are likely to increase as the industry grows. Therefore
farmers and farm workers will need better skills to thrive in the new environment, and investment in biofuels
should be integrated within a broader context of rural development and human capital formation.

In Kenya, the cultivation of jatropha (a type of succulent plant found in tropical and subtropical areas of
Africa, Asia and America) for biofuel production has been judged not viable for smallholder farming, despite
its promising potential and good reputation elsewhere. This is partly because of the current methods of cul-
tivation (monoculture or intercrop plantation rather than natural growth with very few inputs), but mainly
because of a lack of agronomic support, awareness raising and skills development, which has led to low levels
of production and unpredictable profits. Skills matter in determining cultivation conditions, methods and
inputs, and in assessing timeframes and profitability. In this context it is important to improve delivery of
effective extension services to farmers, to raise awareness about negative aspects of jatropha such as toxicity
and invasiveness, to improve research on the crop, and to ensure adequate skills development provision for
jatropha farmers. A similar situation prevails in respect of other biofuel crops, with at least some of the
negative consequences of cultivation susceptible to solution through training and awareness raising.

Sources:

UN-Energy, 2007: Sustainable bioenergy: A framework for decision makers.

World Bank, 2008: World Development Report 2008 : Agriculture for development.

Brent D. Yacobucci and Randy Schnepf: Ethanol and biofuels: Agriculture, infrastructure, and market constraints related to expanded
production, Congressional Research Service (CRS) Report for Congress, 16 Mar. 2007.

German Technical Cooperation (GTZ), 2009: Jatropha reality check: A field assessment of the agronomic and economic viability of
Jatropha and other oilseed crops in Kenya. Nairobi.

Rural communities in coastal areas are also severely affected by restructuring. In Bangladesh,
land-based farmers are moving into shrimp cultivation because of a labour surplus in agriculture
and the need to seek higher incomes. There is an urgent need for retraining in sustainable and
environment-friendly practices in shrimp production, processing and export.

Most of the country studies reported that the key to successful restructuring in agriculture
lies in the efficient and timely provision of retraining to help farmers adapt to changing circum-
stances. This will enable them to apply new skills and techniques in converting and/or diversifying
their income-generating activities.

In Europe, governments take a proactive role in leading green structural change in the sector,
resulting in an increasing and accelerating demand for higher skills, as France and the United
Kingdom reports stated. This would not be possible without the EU Common Agricultural Policy,
which provides funding for the pro-environmental shift.

In Australia, restructuring of the sector is addressed through Agrifood Skills Australia, one
of the country’s 11 Industry Skills Councils, which assesses demand for and supply of skills and
subsequently reviews the units of competency, the training packages required and the corresponding
qualifications.
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In the least developed countries (Bangladesh and Mali among those studied), the main
support comes from international donors and NGOs, which try to provide job opportunities, par-
ticularly for women to help them become independent.

4.4.2 Restructuring in extractive industries and fossil fuel energy generation

The 2008 Green jobs report indicated that employment in global mining and quarrying experienced
an average decline of more than 20 per cent between 1995 and 2005.%° In Romania and Slovakia,
employment in mining fell by over 50 per cent between 1996 and 2006, and in China and South
Africa by over 30 per cent.?! In South Africa, total mining and quarrying employment declined
from 603,000 to 398,000 between 1999 and 2005, while coal production grew by about 10 per
cent over the same period. In the United Kingdom today there are about 5,500 miners, compared
to 229,000 in 1981; some 4,000 former miners have found jobs retrofitting homes to make them
more energy efficient, but about 100,000 remain long-term unemployed.? Productivity gains and
rising coal imports in Germany translate into a projected decline in employment from 265,000
in 1991 to less than 80,000 by 2020. Employment in the quarrying and mining sectors in China —
the world’s largest coal producer — has also fallen steadily, with a total loss in jobs of 31 per cent
between 1997 and 2002 as modern plants employ fewer workers per megawatt.

Employment prospects in the coal industry in Australia and South Africa are surprisingly
good even in the light of the need to mitigate climate change, mainly due to a growing demand
for energy, rising electricity prices and the construction of coal-fired power stations. South Africa’s
vast reserves of coal have given it some of the cheapest electricity in the world, and 90 per cent
of its electricity capacity comes from coal-fired plants. Australia is the world’s largest exporter
of coal, shipping about 30 per cent of the world total, which generated an estimated US$24.8
billion in export income for Australia in 2008.%

Box 4.4. Restructuring in copper mining in the Philippines

In the Philippines, Asia’s biggest producer of copper in the 1960s and 1970s, the Philippine Associated
Smelting and Refining Corporation (PASAR) was the target of a number of complaints about pollution-causing
illnesses; it also had to meet the high costs of wastewater disposal, exacerbated by the obligation to comply
with clean water requirements and standards introduced in the early 1990s. After going bankrupt and sub-
sequently being privatized in the mid-1990s, PASAR invested in an environmental transformation programme
involving the import of expensive pollution abatement facilities (e.g. acid plant to convert sulphur dioxide
into sulphuric acid, dust-removing equipment and wastewater treatment facilities). The total environment-
related investment reached around US$50 million. The introduction of the pollution abatement facilities
required the retraining of machine operators, which was provided by the foreign contractors who supplied the
technology. It also prompted the company’s Environmental Protection Department to institute the environmental
processes needed to acquire the ISO-14001 certification, which entails additional environmental training for
employees.

20 JLO: KILM, 5th edn (Geneva, 2007), available at: http://www.oit.org/public/english/employment/strat/kilm/download.htm.
(accessed 1 Apr. 2011).

2l UNEP, ILO, IOE, ITUC: Green jobs.

22 Numbers of long-term unemployed coal miners from UK Department of the Environment, Farming and Rural Affairs
and Trade Union Sustainable Development Advisory Committee; numbers of miners employed in home retrofits from
UNEDP, “Statement at the Governing Body of the International Labour Office’s 300th Session”, 12 Nov. 2007, available at:
http://www.unep.org/Documents.Multilingual/Default.asp?DocumentID=522& ArticleID=5704&l=en.m. (accessed 1 Apr. 2011).

23 Australian Coal Association, 2009: see http://www.australiancoal.com.au/the-australian-coal-industry_coal-exports.aspx

(accessed 1 Apr. 2011).
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Box 4.5. Restructuring in oil shale mining in Estonia

In Estonia, where 90 per cent of all electricity production is derived from shale oil, rising prices for crude oil
on the world market have increased interest in alternative fuels, including shale oil and diesel fuels produced
from shale oil. All shale oil producers in Estonia are therefore investing in the development and implementation
of new, more efficient and more environmentally friendly technologies to increase the production of shale oil
and products derived from it. These include environmental technologies needed to remediate the damage
caused by decades of extensive and non-sustainable development of the energy sector, in particular the oil
shale industry, in Estonia. Particular concerns are the rehabilitation of opencast mines, the protection of ground-
water and air against further pollution with semicoke and ashes, and the neutralization of dangerous wastes.

According to an Estonian labour force forecast of 2009, the total number of jobs in the oil shale industry is
estimated at approximately 1,850 and predicted to rise to 2,350 in 2016. The majority of the jobs predicted
to be available in the sector in 2016 are for operators (1,200): the remainder are divided among managers
(250), specialists (500), skilled workers (200) and unskilled workers (200). The qualification level of the work-
force will remain unchanged until 2016: 54 per cent with secondary level qualifications and 38 per cent with
tertiary level qualifications.

However, it is anticipated that mechanization and modernization of coal-fired power plants
will translate into fewer jobs and lower demand for skills in fossil fuel energy generation in these
countries too, presenting them with the challenge of responding to the dislocation of workers no
longer required in the sector. In South Africa, the recent power crisis and increasing cost of the
plants provides an economic imperative for diversification of the highly centralized energy supply,
while in Australia, the question of managing the structural change imposed by the imperative to
reduce GHG emissions is a critical one, given the importance of the energy and mining industries
to the country’s economy. New initiatives are changing the skills demand for the coal industry
as pressure for restructuring grows.

Currently, most restructuring within the sector involves the introduction of sustainable pro-
duction practices, energy and resource efficiency, new green technologies, clean coal, and carbon
capture and storage. These changes require significant skills upgrading. The sectoral workforce
is also expected to feed into the labour-hungry renewable energy sector, with associated needs
for retraining.

4.4.3 Restructuring in the automotive industry

The traditional, fuel-intensive automotive industry has been in decline in the developed world
since the 1990s.%* Its global growth was sustained until 2007, mostly thanks to growth in production
and sales in emerging markets. Thereafter the financial crisis hit the industry hard, and its worldwide
production and sales dropped by 20-30 per cent. In the United Kingdom, the automotive man-
ufacturing sector has been undergoing significant restructuring since the 1990s. In France, where
automobile production fell by 9.3 per cent and its added value dropped by 15.4 per cent in 2008,%
8,000 jobs were lost due to falling production of the internal combustion engine in 2009;* a
further 107,000 jobs in the French automobile industry could be lost in the drive to meet the
target of a 30 per cent reduction in CO, emissions by 2020.?

2 J. Humphrey and O. Memedovic: The global automotive industry value chain: What prospects for upgrading by developing
countries? Sectoral Studies Series (Vienna, UNIDO, 2003).

25 Institut national de la statistique et des études économiques, L'économie francaise, comptes et dossiers, Edition 2009.
L’industrie automobile en France depuis 1950: des mutations a la chaine (Paris, 2009).

2 Data from the sectoral committee for automobiles.
27 Renner, Ghani-Eneland and Chawla: Low-carbon jobs for Europe, p. 7.
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The few exceptions to this declining trend were concentrated in emerging markets (notably
China and India).?® Fewer cars are being sold, leading to factory closures and job losses. In high-
income countries the industry is projected to continue on a downward trend or at best to reach a
plateau, with growth expected to be confined to emerging economies.”

A recent paper produced by the OECD envisages that higher prices for automotive fuels,
driven by increasing demand for oil and policy interventions to reduce CO, emissions, are likely
to require significant restructuring to realign production capacity with changing patterns of demand.
This will accelerate the trend towards smaller, more fuel-efficient cars which command lower
profit margins. Furthermore, the bulk of demand will be in the rapidly growing emerging markets
where the demand for smaller cars is predominant.*

The measures taken in response to the financial crisis include a number aiming to make the
automotive industry more environmentally sustainable, such as tax and duty reductions for vehicles
with lower CO, emissions, special tax incentives and other fiscal green measures to promote pur-
chases of eco-friendly cars, subsidies for purchases of particularly energy-efficient cars, scrapping
schemes for eco-cars and a pilot programme for the production of electric cars. These measures,
varying combinations of which have been introduced in Australia, Belgium, the Czech Republic,
India, Japan, Luxembourg, the Netherlands, Spain and Sweden,*! intensify restructuring processes
already under way within the industry and create a need for retraining.

Low-carbon vehicles (LCVs), such as battery-powered, electric, highly energy efficient or
rechargeable hybrid cars, offer the industry a new opportunity for weathering the recession and
going on to future growth.> Consumers are becoming increasingly interested in LCVs because
of greater environmental awareness, environmental regulations imposed on vehicle production
and incentives to purchase.*® France estimates that about 250,000 jobs were directly created in
2008 by production of the Pacte automobile,* and that in all between 15,000 and 30,000 jobs
will be created by 2025-30 as a result of electric and hybrid vehicle production. The Grenelle
de I’environnement gives the least-polluting vehicles a competitive advantage through a yearly
“bonus—malus” green disc system.*> The bonus—malus scheme, by which cars with lower fuel
consumption benefit from lower taxes, while higher rates are levied on high-consuming models,
has made it possible to maintain around 5,000 jobs in the automotive industry.*® The UK
Government has also identified ultra-LCVs (ULCVs) as an area of economic and job growth in
its Low Carbon Industrial Strategy.’’

2 OECD: The automobile industry in and beyond the crisis, Working paper no. 745 (Paris, 2010).

2 Ibid.

30 TIbid.

31 Ibid.

32 NB: Although the emission levels of LCVs are much lower than those of conventional vehicles, all partially or fully
electricity-dependent vehicles are only as green as the electricity supply they rely on (e.g. greener if from a renewable energy
source).

3 GHK for DBIS: Identification of expertise and excellence in new industry and new jobs (NINJ) industrial technologies
(2009).

3 http://www.gouvernement.fr/gouvernement/le-pacte-automobile.

35 Grenelle de I’environnement, Summary report on discussions, Oct. 2007.

36 Estimate by the Commissariat général au développement durable. Ministry of Ecology, Energy, Sustainable Development
and the Sea (in charge of green technology and climate change negotiations), Annual report to the National Assembly on
implementing France’s commitments under the Grenelle de I’environnement, Oct. 2009.

37 UK Department for Business, Innovation and Skills /Department of Energy and Climate Change: The UK’s low carbon in-
dustrial strategy (London, July 2009).
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4 Green structural change and retraining needs

The automotive industry tends to serve as a major employer in certain localities, so that
plant closures have severe social and economic consequences for local communities. The role of
regions in cushioning the effects of restructuring, including retraining measures, is very important,
especially in the context of the current economic downturn (see box 4.6).

Box 4.6. Restructuring in the automotive industry: The role of regional institutions

In 2008, the Poitou-Charentes region of France invested in the technology required to produce cheap electric
cars. The automobile industry is prominent in the region, with 2,801 companies and 13,478 employees
working in the sector, 1,941 companies and 10,305 employees in sales and maintenance. A convention for
securing professional pathways in the framework of a recovery plan was signed between the Heuliez group,
the state, the region, the Union des industries et des métiers de la métallurgie and Bernard Krief Consulting
in order to finance employee training and maintain jobs. Public authorities and social partners also joined in
the effort to improve skills and staff employability. Social partners mobilized €50 million to fund remuneration
for staff in training through their main training body, the Organisme paritaire collecteur agréé des industries
de la métallurgie. In September 2009 Heuliez established a training plan, in close collaboration with the
trade unions, within which training programmes were provided by the employer and partly financed by the
region (maintaining salaries, training costs etc.). Training was offered to workers as an alternative to displace-
ment. Although the skills required to produce electric cars are not widely different from those involved in the
production of traditional cars, some adaptations have to be made: it was particularly important to upgrade
skills in relation to electricity. In addition, the skills of most employees required upgrading more
generally.

In the north-east of England, a new battery assembly plant for Nissan’s electric vehicles is creating employment
opportunities which require new skills from the workforce. The battery manufacturing facility is expected to
create 350 jobs and potentially many more in the supply chain. Nearly half of the workforce (48 per cent)
is at technician level and the skills are acquired through apprenticeship programmes jointly run by employers
and further education colleges and funded for the most part by the state. The North East Regional Development
Agency, or One Northeast, assisted skills projects aimed at factory workers for meeting the demand in the
LCV design and production. One Northeast, through the North East Low Carbon Economic Area, built a strong
skills base for LCVs in cooperation with employers, trade unions, public and private training providers, and
research centres involving universities and businesses. For instance, the National Training Centre for Sustainable
Manufacturing was a joint project run by Gateshead College, Nissan Motors UK, the NA Group (a private
training provider) and One Northeast to build a state-of-the-art green collar training centre on a site adjacent
to the Nissan car and battery plant. The centre will be equipped to retrain existing and train future workers
on all aspects of ULCVs (manufacture, charging, storage and handling of batteries and fuel cells, and vehicle
maintenance). It is expected that at least 60 businesses, including large manufacturers, supply chain firms
and SMEs, will access the centre to obtain training for their staff at apprentice and higher level. The NA
Group also collaborates with Nissan to offer a green collar pre-employment training course aimed at unemployed
people seeking employment in the automotive industry.

Sources:

ANFA, La branche des services de I’ automobile: Convention-cadre de Financement de la sécurisation des parcours professionnels des
salaries relevant du plan de reprise de Heuliez S.A., Sep. 2009.
http://www.wk-rh.fr/actualites/detail/10418/des-fonds-d-urgence-debloques-pour-la-formation-des-salaries-au-chomage-partiel.html (ac-
cessed 1 Apr. 2011).

Background country reports for France and Germany.

4.4.4 Restructuring in shipbuilding

As the demand for ocean liners declined with the emergence of the aviation industry and shipyards
producing cheaper vessels, countries where the industry had played a major role (among those
studied here, Denmark and the United Kingdom in particular) had to restructure their shipbuilding
sectors. Between 1988 and 2007 Denmark’s share of the global shipbuilding market fell from
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3.2 per cent to 1.45 per cent and shipbuilding’s share of total Danish industrial turnover from
2.33 per cent to 0.76 per cent,*® with a drop in employment of around 40 per cent.

Shipbuilding and related marine engineering functions were refocused on offshore and on-
shore renewable energy activity, including the construction, supply and maintenance of wind
turbines and wave and tidal energy installations. Restructuring in this industry therefore involves
retraining to equip workers for jobs in these other heavy industries.

Box 4.7. Restructuring in the shipbuilding sector in Denmark and the United Kingdom

The Lindoe shipyard in southern Denmark is due to be closed by February 2012, when all remaining employees
will be laid off. The Confederation of Danish Industry fears that 8,000 jobs may be lost as a result of the
closure. With a view to providing replacement jobs, offshore renewable energy was identified as one of the
most promising sectors in terms of employment growth potential with @ minimum of retraining needs. Lindoe
is well equipped to undertake this shift by its existing facilities, which include docks, production and storage
facilities, cranes and lifting facilities, and heavy transportation equipment.

The existing competencies of Lindoe’s employees in functions such as welding, surface treatment and outfitting
are also highly relevant. The actual skills response is still being planned, with the focus on retraining programmes
at the public training centres and at the Lindoe Offshore Renewable Centre (LORC), which was established
in January 2010 by major Danish companies in the energy sector, together with local, regional and national
policy-makers, in partnership with the Lindoe Forum. Training and the continuing identification of skills needs
in the offshore renewable energy sector are among LORC’s main activities. Local municipal authorities took
the formal responsibility for identifying skills needs in relation to Lindoe’s employees through public employment
services and followed this up by retraining for work in the offshore renewable energy sector.

Information gathered by LORC should be passed on to the public authorities as well as the vocational education
and training system. In the local area there are currently no retraining activities on offer directly focused on
employment in the offshore industry. However, the vocational training system is quite flexible, and when jobs
start to materialize retraining programmes will be implemented accordingly.

Harland & Wolff Heavy Industries (H&W), one of the United Kingdom’s largest shipbuilding companies, had
to cut 2,400 jobs and diversify into offshore oil and gas markets at the beginning of the millennium. Using
shipbuilding skills and experience in areas including not only shipbuilding but design engineering, ship repair
and conversion, vessel recycling and recovery, and renewable energy technologies, H&W now produce a range
of renewable energy products such as turbines for offshore wind farms and wave and tidal energy devices, as
well as decommissioning ships at the end of their lives in an environmentally sustainable manner.

The restructuring process and the diversification strategy have led to a reduction in the workforce, partly
because renewables projects have considerably lower work-hour requirements than shipbuilding. Reskilling
and upskilling of workers were inevitable. Low-skilled workers such as labourers and mechanical fitters had
to learn how to use new equipment through training provided by the equipment’s manufacturers. A company-
wide training programme also allowed their engineers and designers to update their knowledge of the new
DNV classifications* and adapt to the classification codes, although the classifications for the design and
construction of offshore wind turbines and offshore oil and gas platforms are very similar. In order to avoid
skills gaps, H&W asked the trade union — which acts as an employment agency with a pool of temporary
workers — to provide only workers who have been certified to the required standards. On occasion the company
has funded a training course to recognize and certify the skills of workers who possess relevant experience
but no required certification. They also subcontract skilled workers from engineering companies who have ex-
perience in the renewables sector. H&W have two wave power generators at the prototype stage, which implies
new skill needs and need to develop skills further in this sector in the future.

*Classification set by DNV (Det Norske Veritas), an independent foundation whose core competency is to identify, assess and manage
risk in the maritime environment. DNV provides specifications for offshore wind turbines. See http://www.dnv.com (accessed
1 Apr. 2011).

Sources:

The Lindoe Forum: Udkast til Veeksplan, 2010, available at: http://www.lindoeforum.dk (accessed 1 Apr. 2011).
http://www.lorc.dk (accessed 1 Apr. 2011).

Claire Harrison, Belfast Telegraph, Monday, 2 June 2008.

3 Data from the Danish trade association Danish Maritime’s web page, available at: http://www.danskemaritime.dk/uk
(accessed 1 Apr. 2011).
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4.5 Industries with high employment potential

Green activities where demand is rising are likely to absorb some workers from declining industries.
The reported environmental challenges are similar across all countries, dominated by the need to
mitigate and adapt to climate change. This focus is resulting in a very strong emphasis on policies
that promote the production and use of clean energy. This in turn is likely to have positive effects
on employment in the related industries. The industries that will gain from this shift and the
associated restructuring processes are summarized in table 4.3 and in the text below. A detailed

analysis of changing and emerging skills and occupations in these sectors is provided in Chapter
5 (section 5.4).

Table 4.3. “Green” restructuring: Industries likely to gain and associated retraining needs’

Industry Employment effect Type of restructuring Countries affected? Training needs

Renewable energies: Gaining, though job losses  Absorbing workers from AUS, BGD, BRA, Skills upgrading: energy

wind, wave and tidal in solar expected in DEU other industries CHN, DEU, efficient solutions,

power, solar, hydro, DNK, EGY, ESP, management and

biomass, geothermal FRA, GBR, IDN, entrepreneurship skills, incl.
IND, MLI, PHL, project management skills
THA, UGA,
USA, ZAF Retraining from

manufacturing

Retraining as engineers,
installers, technicians,
operation and maintenance

specialists
Green building and Stable or gaining Restructuring within AUS, BRA, CHN, Skills upgrading: energy
retrofitting construction industry DEU, DNK, efficiency, green
and through the value EGY, ESP, EST, technologies, new materials,
chain (energy, suppliers FRA, GBR, MLI, energy auditing/certification
of materials etc.) THA, USA, ZAF
Transport Stable or gaining; Intra-industry AUS, BGD, BRA, Retraining and skills
taxi drivers lose jobs restructuring EST, FRA, MLI, upgrading into various public
as countries move to mass UGA, USA transportation jobs
public transportation
Telecommunications Gaining Intra-industry BGD A target to cut CO, emissions
restructuring by 30% by 2015
Skills upgrading for new
green technologies (including
renewable energy power
generation network facilities)
(Re)training of network
engineers and technicians
Recycling and waste Gaining Intra-industry BGD, BRA, Retraining from waste
management restructuring CHN, DEU, collection to recycling; skills
EGY, MLI, PHL, upgrading in methane
USA and energy recover
Water Gaining Intra-industry ESP, EST, FRA, Skills upgrading: water
restructuring IND, USA resource management, water

conservation and efficient use,
wastewater treatment

! This table is not exhaustive: it does not take into account information from other sources.

2 AUS = Australia, BGD = Bangladesh, BRA = Brazil, CHN = China, CRI = Costa Rica, DEU = Germany, DNK = Denmark, EGY = Egypt, ESP
= Spain, EST = Estonia, FRA = France, GBR = the United Kingdom, IDN = Indonesia, IND = India, KOR = Republic of Korea, MLI = Mali,
PHL = Philippines, THA = Thailand, UGA = Uganda, USA = the United States, ZAF = South Africa.

Source: Authors. Based on the information from country reports.
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4.5.1 Renewable energy

Renewable energy is the sector reported by all countries studied as one of those with the highest
potential for employment and for the creation of jobs.

According to the American Solar Energy Society (ASES), in the United States wind energy
alone accounted for 17,300 jobs directly and 39,600 overall, including indirect and induced effects,
in 2007. The ASES also created three scenarios predicting the growth of the US renewable energy
industry up to the year 2030. The three scenarios, labelled advanced, moderate and base, predicted
the creation of 7,328,000, 2,846,000 and 1,305,000 jobs respectively. The report indicates that
under the assumptions of the advanced scenario the wind industry alone would create nearly
1,040,000 jobs (257,000 in the moderate scenario and 66,200 in the base scenario).** In Europe,
estimates for total employment in the wind energy sector indicate over 108,000 jobs across Europe
in 2007.

In Australia, over 1,200 people are currently permanently employed in the operation and
maintenance of clean energy facilities, which also support over 7,300 indirect jobs. The country
study further indicates that over 2,400 jobs are likely to be created by existing, committed and
planned clean energy projects, with a further 25,000 jobs being generated indirectly and in asso-
ciated construction by 2020. In Germany, renewables are expected to create between 400,000
and 500,000 jobs, both directly and indirectly, by 2020. Similar numbers are expected in the
United Kingdom by 2015. France anticipates 316,000 new jobs by 2020. In the Republic of
Korea, the ambition is to create 950,000 new jobs by 2030. In South Africa, 150,000 direct and
indirect new jobs are expected by 2020.

The high employment potential of renewable energy is not restricted to high-income countries
and emerging economies but also applies to developing countries. There the potential is especially
strong where the central electricity grid does not extend to rural and remote areas, so that off-
grid electricity generation solutions using renewable energy technology are already economically
viable.

Table 4.4. Estimated employment potential in renewable energies in selected countries: Projected job creation by
2020 (unless otherwise indicated)’

AUS BGD DEU DNK FRA GBR IND KOR USA ZAF
27,400 100,000 400,000~ 10,000- 316,000 410,800 100,000 950,000 1,305,000- 150,000
new jobs new jobs 500,000 20,000 new jobs potential trained new jobs 7,328,000 new jobs

in solar new jobs new jobs new jobs personnel by 2030 new jobs

energy in by 2015 by 2015 for solar by 2030

2009 by 2022

! The information in the table is indicative only. The methods of calculation differ across countries and are not entirely comparable.
AUS = Australia, BGD = Bangladesh, DEU = Germany, DNK = Denmark, FRA = France, GBR = the United Kingdom, IND = India, KOR =
Republic of Korea, USA = the United States, ZAF = South Africa.

Source: Based on the information from country reports.

% Roger Bezdek: Green collar jobs in the U.S. and Colorado, American Solar Energy Society, Jan. 2009.
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Across the globe, the pace of both private and public investment in renewable energy busi-
nesses, and the changing regulatory environment, indicate substantial growth potential. The sector
is, however, heavily dependent on subsidies and this makes its position very vulnerable. In
Germany a well-established renewable energy sector (worth 1.8 million jobs), with prospects for
a further expansion of the market as a result of policy decisions, may find itself compelled to
restructure. Rapid growth in solar photovoltaic (PV) generation has led to excess supply and a
big drop in prices in recent years. The price decline in turn has resulted in considerable financial
losses and enormous additional costs to the Government in implementing the Renewable Energy
Law, which fixed the feed-in tariff at a high level. The consequent cut in subsidies will probably
lead to production being outsourced to China and consequent job cuts, especially in eastern
Germany, where the solar sector has been established as a major industry. Policy-makers missed
the opportunity to attach conditions to the subsidies and now a correction of former development
seems unavoidable. The solar sector is thus likely to experience a restructuring process with a
shift away from production and towards more knowledge-intensive work.

The jobs created in renewable energy have the potential to absorb redundant workers from
many other sectors. For instance, in the United States companies involved in wind energy gen-
eration are expected to retrain and re-employ many workers displaced from the construction sector
in the wake of the housing boom. Manufacturing jobs in the wind industry require knowledge
similar to that used in automobile assembly. Growth in wind energy could also help counteract
the unemployment seen as a result of the recession’s effect on the manufacturing base in the
Midwest.

4.5.2 Energy efficiency

Well over half of the countries studied (Australia, Brazil, China, Denmark, Egypt, Estonia, France,
Germany, Mali, South Africa, Spain, Thailand and the United States) estimate very high employ-
ment potential in energy efficiency improvements in the energy-hungry commercial and residential
building sector. The building sector ranks high in terms of both energy consumption and CO,
emissions (in the United States it is estimated to account for 40 per cent of both). The construction
sector has also been severely hit by the current economic downturn. The employment potential
in energy efficiency and green building therefore implies considerable restructuring within the
construction sector.

A study in 2009 by the Washington State (US) Employment Security Department identified
four core areas of direct green employment in construction: energy efficiency, renewable energy,
pollution reduction, and pollution clean-up and mitigation.* The Australian country report points
out that the situation is likely to be similar in most developed economies: buildings have been
identified as a dominant consumer of emissions-intensive electricity generation, and accordingly
initiatives have focused on performance measurement of commercial and residential buildings
and on energy-efficient design and construction.

402008 green economy jobs in Washington State (Olympia, WA, Washington State Employment Security Department, 2009).
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Box 4.8. Retraining existing skilled craft workers as photovoltaic installers in the United
States

The PV industry has been a major focus of renewable energy initiatives by US policy-makers since the turn
of the century. In recent years the growth rates of residential installation have increased exponentially nationwide,
and even more steeply in those states with aggressive green legislation. At a federal level, the American
Recovery and Reinvestment Act includes an allocation of US$40 billion for energy efficiency and renewable
energy programmes, a large proportion of which is going into the PV industry. The American Solar Energy
Society estimates that this public funding will generate a demand for photovoltaic installers amounting to
between 200,000 and 700,000 jobs. A substantial investment in training of PV installers will thus be necessary
to meet the growing demand. This presents an opportunity for existing skilled craft workers such as electricians,
line workers, roofers, and heating, ventilating and air-conditioning workers to expand their skill set to include
PV installation. In the short run, as a result of the housing bubble bursting, there is at present a surplus of
these workers available to meet the industry’s growing demand; in the long run, however, it will be necessary
to focus on providing complete training in PV installation for people with no experience in relevant fields.

A wide variety of trade organizations is working with the Federal Government on standards and programmes
for training, certification and licensing of PV installers. For example, a partnership programme between the
Department of Labor and Education and the Department of Energy called the Solar Instructor Training Network
was launched in October 2009 to set up a network of training centres for solar installation across the United
States. These efforts will also ensure that there are sufficient trainers and installation instructors in PV
technology and disseminate the best industry training practices.

Translating the potential of both renewable energy and energy efficiency into production
and employment growth will depend heavily, at least initially, on consistent policy support and
continued technological innovation. In developing countries it will also depend on successful
technology transfer, which is still limited. Where technology transfer has occurred alongside
an opportunity to produce technological goods and spare parts and an efficient training com-
ponent for production, maintenance and sale of green technology goods, the impact on both
economic growth and employment has been positive (an example is the work carried out by
the NGO Grameen Shakti in Bangladesh: see box 5.8 in Chapter 5). Such initiatives are
especially successful when they take place in conjunction with local economic development
and microfinance projects, since poor people in less developed countries cannot afford green
technology equipment without such assistance.

4.5.3 Other industries

Other industries which are likely to have a positive employment outlook and be able to absorb
part of the workforce from declining economic activities are public transport, recycling and
waste management, and water management. Recycling and waste management have a high
employment potential (see also Chapter 5, section 5.4), especially in developing countries, but
the quality of jobs in this sector is often poor. These jobs will need to fulfil the requirements
of decent work before they can be considered green. In Bangladesh, telecommunications is
another growing sector which is going green, with targets for significant CO, emission cuts.
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Box 4.9. Improving public transport in Uganda

The Ugandan Government is implementing a plan to remove motorcycle taxis (bodaboda) and commuter taxis
from the streets of Kampala and introduce a city bus service. The aim is to reduce congestion in the city
and cut down emissions, since each bus can carry more people than a commuter taxi. So far a couple of bus
routes have been established linking the city centre with the major suburbs of Mukono, Bweyogerere, Gayaza,
Luzira and Entebbe. The number of buses is still low relative to the numbers of people needing to travel,
especially at busy times of the day. Nevertheless, even this level of provision has created competition and
forced some commuter taxi owners to abandon routes served by buses. The Government has encouraged taxi
owners to set up cooperatives and purchase buses; it has also encouraged the remaining taxis to switch to
routes not covered by the bus service to reduce congestion. Many of the workers who lost their jobs when
buses were introduced have become ticket-sellers and conductors. The commuter taxis’ main organization,
the Uganda Taxi Operators and Drivers Association, has taken the initiative in opening up other income-gen-
erating opportunities for drivers who have lost their jobs, such as buying up large areas of land and making
them available for farming. There is no relevant training on offer to those people whose livelihood is based
on motorcycle and commuter taxis and, once buses are fully operational in the city, they may have to relocate
to other areas.

4.6 Retraining and skills upgrading

Apart from the growing renewables industry, where restructuring involves retraining workers
absorbed from other industries, most industries experience restructuring as an internal process.
Here too, of course, workers may need to be retrained for new occupations as a result of shifts
within the industry. In all growing industries, however, there is a need to upgrade skills within
jobs, and this type of training is widely practised.

Most countries report that increased demand for green jobs, at least in the short to medium
term, is expected at all skill levels, but that demand for labourers and skilled workers is particularly
strong and is growing most rapidly. At the same time, skills upgrading is expected to form a sig-
nificant part of restructuring within industries to meet the new demands for greener practices in
production and services.

While a number of sectors are declining as a result of green structural changes, among other
reasons, hardly any skills are becoming entirely obsolete. The country studies unanimously con-
firmed that even where certain activities or tasks cease, for example when production of certain
materials is banned for environmental reasons, skills related to those tasks do not become redundant
but can be applied, sometimes by the same individuals, in other sectors and occupations, provided
skills are upgraded as necessary.

Not only is skills upgrading a priority in meeting the demands of restructuring within
industries, it is also a key element of retraining. What is needed across all industries and sectors
is a large pool of workers well informed on green issues and in possession of enhanced skills
and capabilities in new, cleaner and greener production processes, goods and services, including
knowledge of green technologies for installation, operation and maintenance. To this end, efforts
are best concentrated on using the available skill base as much as possible and grafting on to it
the new and complementary skills that are required. In this context, the presence of foundational
skills becomes of pre-eminent importance.

The skill base of jobs relating to environmental products and services differs greatly across
sectors. In the EU, while the proportion of people without a learning certificate is 42 per cent in
waste management (waste collection and handling and recycling pick-up tasks), it is only 1 per
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cent in eco-consulting.*! (On the skills situation in waste management see also Chapter 5,
box 5.5.)

Countries with a shortage of skilled workers in the national labour pool will find it harder
to make the most of growth and employment prospects in the new green industries. From this
perspective it is important that countries address the overall level of their skills base. Those
countries with high levels of educational attainment are better prepared to cope with structural
change in the economy, whether driven by greening or other factors.

The Indian country report, for example, recognizes that if the country is to make the best
use of emerging employment opportunities, while also minimizing the social costs and dislocation
associated with restructuring, it is of critical importance to address the level and quality of skills
that the nation possesses. An oversupply of highly skilled workers may also impede efficient
restructuring and cause unemployment. In the Republic of Korea, for instance, many environ-
ment-related jobs require only low levels of skill and offer only a poor working environment, and
so do not attract skilled workers. The country suffers from an oversupply of highly skilled workers
qualified for jobs where demand is currently low, and an undersupply of semi-skilled and skilled
workers with specialist technical and vocational skills in areas where demand is high.

Retraining and skills upgrading are likely to become more important in both developed and
developing countries not only because of the pace of change in technology and innovation but
also as a result of demographic trends. In developed countries — the EU states, Australia, the
United States — and also in the Republic of Korea, the focus will be on upgrading the skills of an
ageing workforce. In many developing countries, on the other hand, where the working population
is weighted towards the younger cohorts, the challenge will be twofold: to strengthen the provision
of initial education and training, including universal primary education, and to (re)train the existing
young workforce to help them keep up with structural change and new skills demands.

In the context of the economic crisis that has afflicted many parts of the world since 2008,
with a growing pool of skilled, semi-skilled and unskilled labour, the imperative to retrain for
emerging jobs is particularly acute. For example, Spain reports considerable growth of interest in
training courses related to green-collar work since economic conditions began to worsen after
2007. These circumstances pose a twofold challenge: first, to achieve better coordination of the
bodies involved in training; and second, to identify which sectors can most realistically and
appropriately be targeted as destinations for the labour requiring retraining.

Most of the jobs lost in the recession of 2008 and after were in the male-dominated manu-
facturing and construction industries, and so the rise in unemployment has been disproportionately
marked among male workers. This phenomenon is sometimes referred to as “mancession”. In
fact, men have always been overrepresented in highly cyclical sectors and that is why historically
they have been hit harder than female employees by recession. It is therefore fairly common for
stimulus packages in technology-related and manual occupations to offer more employment op-
portunities for men than for women. At the same time, women’s access to these jobs tends to be
limited by their low participation in science and technology education and in technical and voca-
tional training (for more on the gender implications of skill needs in the green transition, see
Chapter 5, section 5.5). The transition to a low-carbon economy offers an opportunity to redress
existing inequalities, such as gender segregation of occupations and exclusion of disabled people,
minorities and disadvantaged young people from the labour market. To this end, training measures
need to be targeted and accessible, and linked to more complex affirmative action projects. A

41 Cedefop: Future skill needs for the green economy (Luxembourg, 2009).
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proactive approach is required, drawing on public, private and civil society sector initiatives and
pursued through partnership.

In South Africa, formal programmes to help displaced workers to find new employment are
not uncommon when bigger organizations restructure. These programmes typically result from
consultation and negotiation between businesses, trade unions and workers and include personnel
counselling, financial counselling, job matching and career counselling, further training and
entrepreneurial development. The Government has also focused strategies and training programmes
on developing portable skills, empowering workers to transfer their skills across industries and
sectors, thus diminishing the risk of unemployment.

Core skills are especially valuable in improving employability and will accordingly need to
become an integral component of retraining. Such skills are portable across occupations and
sectors, and therefore equip individuals with a certain level of employment security. Core skills
are considered lacking among the workforce in both developed and developing countries, but
more acutely in the latter, and especially in the least developed countries, where education and
training systems often do not provide even the basic foundational skills. (For more on core skills,
see Chapter 5, section 5.3.)

Retraining will be necessary to equip workers displaced from declining sectors to take up
employment opportunities in occupations created by the growth of the green economy. Most of
the countries studied agreed green restructuring would have the most severe impact on people
with low and medium levels of educational attainment, notably those in occupations directly
linked to agricultural and manufacturing production.

Retraining needs may be specific to sectors or to particular occupations. Retraining for new
green jobs may be preferentially directed at those who have lost jobs in similar sectors of the
labour market or whose existing skills and abilities overlap substantially with those required in
the new jobs. For instance, it has proved to be fairly simple to find an adequately skilled workforce
for biofuel production in the Philippines because the processes used in ethanol distilleries are
similar in many respects to those used in sugar milling. Similarly, many of the skills required for
operating cogeneration machinery in, for example, South Africa are transferable from the mining
sector and from heavy industry more generally.

The feasibility of retraining in any particular instance depends on the characteristics of both
the existing and the potential job. In some cases retraining may be comprehensive, as in the
retraining of bricklayers as solar panel installers within the construction sector. The restructuring
process within this sector has the potential to assist the development of the renewable energy
sector by providing labour already equipped with some of the skills required, such as electricians,
plumbers or installers and especially solar panel installers. Certain technical skills are needed to
ensure correct handling of PV and thermal solar panels, but these can be learnt relatively quickly
through training courses.

In this context Spain has interesting sector synergies which could reduce skills gaps and
ease training responses. The construction sector, automotive industry and renewable energy enjoy
such synergies, for example, with electric vehicles requiring increased power production and
buildings becoming a usual location for solar energy generation. An integrated approach to
retraining and outplacement could help to close skills gaps. The case study of Mali provides
another example, with a strategy to integrate energy and transport with agricultural production.
It seems that, in seeking growth in green jobs within the restructuring context, countries are
looking for institutional mechanisms and other solutions that go beyond sectoral arrangements.

Most countries agree that short, intensive vocational training courses, tailored to the specific
needs of employers, are the most successful way of delivering retraining for specific new job
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opportunities. Such retraining has to occur locally, in rural areas if this is where the jobs are:
ideally, it should be linked to the job opportunity and should not detach participants from existing
work or from the job market. For instance, in rural areas it is even more difficult for women than
for men to participate in training outside their local village. Thus there is a need for local training
facilities, including trained trainers and teachers. The Philippines country report refers to the
import of a green technology that is not yet available in the domestic market: this means either
sending Filipinos appointed to manage and maintain the technology overseas for training or
importing foreign experts to train Filipinos in its use.

4.7 Effective and equitable restructuring: Good practices by public and private
sector actors

Effective public policies and socially responsible private sector actions can minimize negative
consequences of structural change in the economy. This section discusses examples of good
practice in restructuring, particularly of skill-related measures, implemented at different levels —
national, regional, sectoral and enterprise — and delivered through different channels — via gov-
ernment-supported services, trade unions, employers’ associations, sectoral skills councils, NGOs,
public—private partnerships and training institutions, as well as collaborative efforts.

The effectiveness of restructuring measures in any country depends on many factors, including
its institutional and fiscal arrangements and the relative prominence of the informal economy.
Consequently, even the most outstanding examples of good practice are not necessarily transferable
from one country to all others. Certain practices are good only in certain contexts and might not
be relevant for other countries. At the same time, certain prerequisites for equitable and effective
restructuring — a mix of different policy measures and the presence of certain institutional structures
and mechanisms — create a favourable environment. We hope, therefore, that the following dis-
cussion can serve to inspire if not to instruct in specific detail.

4.7.1 Government-supported services

In many cases, government support to workers and enterprises in the process of restructuring will
be essential. The elements of the ILO Just Transition framework include guidance for enterprises
shifting to more sustainable development modes, with an emphasis on constructive social dialogue
to ease social tensions, encourage cost-sharing and achieve effective allocations of resources.*
Workers and groups adversely affected by the transition need adequate protection through, for
example, proactive labour policies, income guarantees, retraining and capacity building; attention
also needs to be focused on the nurturing of entrepreneurship and investment in diversifying local
economies and creating new jobs. One primary role of government-supported services in this
context is to ensure equal access of all demographic groups, and especially the disadvantaged,
such as people with disabilities, young people, ethnic minorities and the low-skilled, to productive
and good-quality jobs. Public programmes need to take into account the ways that gender exac-
erbates existing patterns of disadvantage or discrimination and then take steps to promote gender
equality.

4 The ILO Just Transition framework calls for workers’ rights, decent work, social protection, social dialogue and sustainable
businesses (UNEP, ILO, IOE, ITUC: Green jobs).
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A number of interesting experiences have been collected through country and case studies.
For instance, in India the National Rural Employment Guarantee Act of 2005 introduced a job
guarantee scheme that provides a legally binding guarantee of 100 days of employment in every
financial year to adult members of rural households below the poverty line willing to do public
manual work at the statutory minimum wage of 60 rupees per day. The scheme offers the unskilled
workforce job opportunities, although some of the work on offer is criticized as mere drudgery.
Discussion is under way on ways to improve the scheme to provide better-quality jobs. The
scheme has a strong natural resource management component and has recently included afforesta-
tion projects. People (both men and women) employed through the scheme to plant and preserve
trees acquired their skills either through traditional channels or through informal training in the
field.

In South Africa, the Expanded Public Works Programme (EPWP) has provided over 1 million
work opportunities since its inception in 2004. The EPWP focuses on infrastructure, economic,
social and environmental programmes. The environmental section deals with important ecosystem
functions and provides training to all types of employees. The programme particularly targets
vulnerable population groups.

Box 4.10. Jobs created by “Working for Water” through the Expanded Public Works Programme
in South Africa

The “Working for Water” programme trains unemployed people in local communities to use a range of methods
to control and remove invasive alien plants, which pose a significant threat to South Africa’s water security
and the sound functioning of natural ecological systems by diverting enormous amounts of water from more
productive uses. Integral to the programme are the development of people as an essential element of envi-
ronmental conservation and the provision of sustainable, decent jobs. Short-term contract jobs are created in
the clearing activities, with the emphasis on endeavouring to recruit women (the target is 60 per cent), young
people (40 per cent) and people with disabilities (5 per cent). The programme provides various jobs,
including:

e Working for Water contractor
e chainsaw operator

e brushcutter operator

e herbicide applicator

e plant identification

e health and safety representatives, peer educators, first aiders.

Thailand, like many other developing countries, points to the role of line ministries in pro-
viding support for those affected by economic restructuring. Here the Ministry of Agriculture has
organized training courses for rural farmers in how to produce and use bio-fertilizers based on
renewable organic material rather than on chemicals or oil, and the Department of Alternative
Energy Development and Efficiency has adopted an action plan to train people who have lost
jobs in rural areas in the production, installation and maintenance of alternative energy sources
(making biomass, and installing and maintaining solar, hydro and wind energy technology).

In Denmark, the flexicurity model mentioned in section 4.2 above and the comprehensive
coverage of vocational training programmes have supported the occupational changes consequent
on several phases of restructuring and will continue to play a significant role in “green” restruc-
turing. The success of these arrangements has much to do with the tripartite governance
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mechanisms in operation here, which make the training programmes very responsive to changes
in the labour market. Without such efficient collaboration between public services, businesses
and workers through career guidance and job matching linked to retraining, the model would not
increase employment security by easing transitions between jobs. In addition, the short duration
and the adaptive character of the training programmes allow any individual’s training to be tailored
to the acquisition of competencies necessary to fulfil specific new functions in the labour market.
The training certification furthermore counts towards credit in the ordinary skills development
system.

In France, a tool used by an increasing number of companies to accompany staff retraining
and redeployment is the validation of experience procedure (VAE).* This allows any person in
the active workforce to earn a partial or full credit towards a diploma, vocational certificate or
other professional qualification on the basis of his or her working experience. This can be a re-
munerated or volunteer experience and must last at least three years.* The VAE system has been
implemented across a number of companies undergoing restructuring in sectors affected by major
employment shifts, particularly in the automobile industry. France is also working on a fully
fledged skills development strategy, drawing on the work carried out by the sectoral committees
of the Mobilization Plan for Green Jobs and including actions related to restructuring. The
Government announced that €369 million would be dedicated to training for green jobs.

Plant closures and mass lay-offs in consequence of structural changes can have devastating
effects on regions and localities. This is particularly true when the closure or lay-off is very large,
dislocating thousands of workers, or where the community is relatively small and the enterprise
is the major or only employer.* In such circumstances, the speed with which the community can
react to the structural change has a direct impact on the local economy and the well-being of the
population. Early warning mechanisms, including labour market information on changes in demand
and supply of skills, and rapid response in readjustment services for dislocated workers, are crucial
to a successful response. For this to happen, it is essential that national and local governments
and agencies work closely together and in conjunction with employers and trade unions.
Meaningful response also requires a well-developed vision of local economic development and
active labour market measures linked to new job and business opportunities.

Regional economic planning, and coherent retraining and social measures, are crucial in
mitigating the consequences of structural unemployment. Regional-level public—private partner-
ships have proved very successful in economic restructuring. The comparison across EU countries
set out in the European synthesis report revealed that regions are increasingly important actors
in identifying skill needs and in organizing the provision of training relating to green jobs.*® This
can be seen especially in France, Spain and the United Kingdom. The autonomous regions in
Spain have been proactive in identifying skill needs for new green occupations and the greening
of existing occupations. In particular, the Extremadura and Navarre regions have both been cited
as “front runners” in this respect, and are regularly approached for advice on the development
of training responses. The experience of Navarre in organizing a major expansion of training
provision for the renewables sector is especially noteworthy (see box 4.11).

4 Law no. 2002-73 of 17 Jan. 2002 relating to social modernization.
4 Cedefop: Vocational education and training in France (Luxembourg, 2008).
4 Hansen: A guide to worker displacement, update 2009.

4 http://www.ilo.org/wcmsp5/groups/public/---ed_emp/---ifp_skills/documents/publication/wcms_143855.pdf
(accessed 1 Apr. 2011).
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Box 4.11. Green restructuring in Navarre: A successful shift to renewable energies

In the 1980s and 1990s, the Spanish region of Navarre suffered from a severe economic downturn when
high oil prices impaired the competitiveness of its single large industrial employer, a Volkswagen car plant.
Unemployment soared to a peak of 13 per cent in 1993. The regional government responded with active
industrial policy measures, including worker retraining, to expand the renewable energy sector. A rapid and
successful development of a wind power industry followed, facilitated by the favourable geographical and cli-
matic conditions of the region alongside a clear corporate and public strategy. The region expanded the share
of its electricity production derived from renewable sources to 65 per cent, with an eventual target of
100 per cent. This small region of Spain, with a population of just 620,000, is now Europe’s sixth largest
producer of wind power.

From 2002 onwards Navarre has been implementing its Environmental Training Plan. In cooperation with the
Confederation of Entrepreneurs of Navarre and the Navarre Industry Association, the regional government
identified the main skills shortages in the region through a project entitled “Strategic talent in the renewable
energy sector”, and on the basis of its findings set up CENIFER, a public training centre for renewable
energies, which became a major training provider for the sector. In 2006, the country’s first graduate programme
for electrical engineers in wind and solar electricity was launched at the Public University of Navarre.

Between 2002 and 2006, employment in renewable energies across Navarre increased by 183 per cent. In
2007 alone, 100 companies and over 6,000 jobs in renewable energies were created. Unemployment dropped
to 4.76 per cent. Even in the economic and employment downturn of 2009 Navarre maintained the lowest
unemployment levels in Spain. This achievement bears witness to the success of a policy mix which incorporated
environmental and skills measures in a proactive response to an economic crisis with a view to long-term
dynamic development.

The power of the wind
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Box 4.12. Aquitaine: A prominent role in restructuring plans for regional authorities

The French region of Aquitaine provided funding for employee training in the automobile engineering company
First Aquitaine. A German industrial company took over a former Ford Aquitaine site with plans to diversify
its activities into wind energy. The region’s first priority was to increase employee competencies by upgrading
skills in traditional automobile industry occupations (e.g. welders and electricians). The second step will be
training staff for wind turbine production, which begins in 2011. Following the restructuring plan, in which
the regional authority has been prominently involved, the region looked at the potential for creating an eco-
parc that would gather together companies involved in renewable energy, including production of wind turbines,
blades and solar panels. The project was recently adopted, and already the job creation potential is estimated
at 2,000. The eco-parc will include a training centre focusing on wind energy and eco-construction.

It is difficult to overstate the importance of public employment services (PES) in socially
responsible restructuring. They offer many services to jobseekers, employers, and workers in
enterprises undergoing restructuring, among them initiating and/or facilitating the creation of early
warning systems and rapid response committees, performing counselling and job matching func-
tions based on labour market information, and implementing labour market measures. In Spanish
regional success stories, such as that of Navarre described in box 4.11, national and regional PES
played an important role in identifying potential employment trends and related skill needs and
providing training at a local level. Active labour market measures delivered through the PES net-
work, including education and training responses to industrial restructuring, are well developed
in all EU Member States and in the United States, where they are used, especially in the United
States, to foster green jobs and related training.

Box 4.13. The US round table on “Strategies for Including People with Disabilities in the
Green Jobs Talent Pipeline”

In December 2009 the Office of Disability Employment Policy (ODEP) in the US Department of Labor hosted
a round table, in conjunction with the National Technical Assistance and Research Leadership Center, entitled
“Strategies for Including People with Disabilities in the Green Jobs Talent Pipeline”. The event brought together
experts to develop recommendations to ensure that opportunities to train for and gain work in the emerging
energy efficiency and renewable energy sectors are open to people with disabilities and to identify promising
federal, state, regional and local mechanisms by which people with disabilities can be encouraged towards
these green jobs. The findings of the round table and the active steps it identified are being used to provide
guidance to the nation’s workforce development system, educators and employers about the role people with
disabilities can play in the green economy. As the green grant competitions run by the Employment and
Training Administration (ETA) build the capacity of service providers to train workers for green jobs, ODEP
and ETA are working together to ensure that the workforce development system implements universal design
strategies in courses and materials for all training providers, thus opening doors to many individuals previously
overlooked as potential workers in the green economy.

Source: http://www.cvent.com/EVENTS/Info/Summary.aspx?e=05f55e59-f803-42a4-820b-98d 10cf55ece (accessed 1 Apr. 2011).
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Active labour market measures in developing countries are still limited and often subject to
funding availability and capacity development in the PES network. But there are examples of
these measures being particularly focused on training for green jobs. In Mali, the National Agency
for Employment (ANPE) has been active in job creation in sectors of the economy, in particular
agricultural sectors, with the potential for direct or indirect greening as well as expanding
employment opportunities. One example is the cultivation of jatropha, often used for biofuel pro-
duction, where the focus is on creating jobs for young people in rural areas; another is support
for fisheries, with the reforestation of river banks to prevent erosion and reduced water levels,
thus protecting fish stocks. For this and other activities ANPE provides special kits, with all the
necessary tools including training.

4.7.2 Trade unions

There are numerous examples at both national and international levels of unions taking a proactive
position and even a leadership role on the issue of combating climate change and mitigating the
costs of transition to a low-carbon economy. Such a proactive stance is not only conducive to a
socially responsible restructuring process but also stimulates sustainable growth. Involvement of
workers in the restructuring process encourages the adoption of measures which target pro-
environmental change at workplace level with respect to equity, workers’ rights and access to
retraining. However, when industries face a major employment challenge, such as new competition
or restructuring pressures, unions in these industries sometimes adopt a defensive position, seeking
to protect industry conditions and employment. Such an approach may slow down, delay or post-
pone responses to climate change. What is preferable is the promotion of pro-employment
transitions to a greener economy described in many of the examples above.

In South Africa trade unions play an important role in the identification of retraining needs.
They are often the only common denominator between declining and emerging industries and
therefore are well placed to play a role in coordinated skills development and retraining. They

Box 4.14. Australia’s Construction, Forestry, Mining and Energy Union takes the lead in tran-
sition to a low-carbon future

In Australia, the Construction, Forestry, Mining and Energy Union (CFMEU) has taken a proactive stance on
climate change policies in relation to its industries and workers. The CFMEU is balancing its commitments
to reduced greenhouse gas emissions and the welfare of its workers by advocating the deployment of carbon
capture and storage (CCS) technologies. It has enlisted the support of the Federal Government, which has
committed 100 million Australian dollars (AUD) in funding for the Global CCS Institute (established in
September 2008), with the objective of commercializing and deploying CCS technologies. CCS represents a
new industry stream with new skill demands. CCS plants will be vastly more sophisticated than conventional
coal-fired power stations. It has been estimated that less than half the engineers with the skills and experience
needed to build and run CCS power stations are yet available. For instance, the CCS Zerogen project will cost
AUD 4.3 billion and involve 2,000 construction jobs. The pipeline construction tasks associated with CCS
will also involve new skills and new jobs. The civil construction industry will have to upskill and retool to do
the work. At this stage it is difficult to quantify the likely employment shifts and overall employment effects,
bearing in mind that CCS is highly capital intensive. The potential skill implications will depend on the speed
at which CCS is adopted. It is, however, clear that CCS will have a significant impact on the Australian mining
industry, and that both miners and mining unions are actively taking up the challenge.
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are also well linked into government policy-making and target-setting processes with repercussions
for the country’s labour market.

Major Danish workers’ organizations — notably the Danish Confederation of Trade Unions
(LO), the Danish Metalworkers’ Union (Dansk Metal) and the union for unskilled workers (3F)
— have publicly tried to draw attention to the implications of economic greening for employment
and job creation. The debate became particularly intense when the closing of the last big shipyard
in Denmark, Lindg Skibsverft, was announced in 2009, to take effect in 2012. Union represen-
tatives advocated that the shipyard be turned into a knowledge, innovation and education centre
for green technologies and jobs. The Danish Engineering Confederation and the LO have hosted
a number of events with a focus on climate change to discuss the impacts on engineering and
other professions. Dansk Metal and 3F have called for actions to stimulate job creation in clean
technologies and other green areas with growth opportunities and to support the retraining their
members may need to qualify for those jobs. Dansk Metal have developed specific recommen-
dations which they estimate would create up to 50,000 new jobs in the energy sector.*’

In many countries around the world, in particular developing countries, trade unions need
capacity development in responding to climate change challenges, the need for change in pro-
duction and consumption models, the related consequences for workers and the prospects for
green jobs. This will enable them to make full use of their unique position to engage workers in
the issue and to organize their own, and lobby for broader retraining efforts for greener production
opportunities. Sustainlabour is a global, multi-stakeholder, non-profit-making organization which
supports trade union efforts to support sustainable work and workplaces around the world. Among
other activities, it facilitates training and technical assistance for trade union organizations.*
However, trade unions’ efforts will have only limited effect in countries where a large proportion
of the population works in the informal economy.

4.7.3 Employers’ associations and sector skills councils

Although national and sectoral business associations sometimes take a conservative attitude
towards the greening of industries, concerned that it may be a brake on business, employers who
take a proactive stance on green restructuring perceive greening as an engine for growth.
Employers’ associations, chambers of commerce and industry skills councils are key players in
identifying employment potential and retraining needs, and in providing access to training
opportunities for their membership.

The Industry Skills Councils (ISCs) in Australia are instrumental in identifying and responding
to retraining needs. The ISCs foster close relationships between business enterprises, industry
organizations, and the education and training system. Typically, they conduct annual “environ-
mental scans” which document industry-wide trends and concerns regarding the retraining
requirements of the workforce. For example, Manufacturing Skills Australia (MSA) has recognized

47 See the strategy by Danish Industries (DI), the Danish Society of Engineers (IDA), the Danish Energy Association and the
Danish Metalworkers’ Union (Nov. 2009), Energisatsning til gavn for klima, veekst og beskeftigelse, available at:
http://ida.dk/omida/laesesalen/Documents/analyse_og_rapporter/energisatsning-web.pdf (accessed 1 Apr. 2011); also the Danish
Metalworkers’ Union’s policy recommendations: 50,000 jobs in the energy sector (2009).

4 http://www.sustainlabour.org/ (accessed 1 Apr. 2011).
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that the introduction of a carbon pricing mechanism will have a strong impact on manufacturing
industry, which has the third highest carbon emissions of any sector in Australia.* MSA recognizes
the need to develop both generic and specialized skills in relation to more sustainable manufacturing
practices, to be delivered through the existing vocational education and training system. Through
arigorous process of industry research that stimulated relationships with manufacturing enterprises,
industry organizations and educators, MSA has developed units of competency relating to sus-
tainable manufacturing which embody skills to be accredited and incorporated within the national
qualifications framework.

Box 4.15. Retraining of sugarcane cutters by the Brazilian Sugarcane Industry Association

Brazil is the world’s largest sugarcane producer and is quickly becoming the world’s largest producer of
biofuels. Around 200,000 workers have seasonal jobs cutting cane at harvest time. However, despite the
expected expansion of ethanol production using sugarcane, many of the cutters’ jobs are doomed to vanish
as a result of mechanization and environmental rules that prohibit the burning of sugarcane (traditionally
done to remove poisonous animals, such as snakes, and enable the cutters to increase yields). In 2007 the
Brazilian Sugarcane Industry Association (UNICA) and the environment department of the state of Sdo Paulo
signed a protocol that anticipates burning coming to an end in 2014. When this happens, a significant
proportion of sugarcane cutters, most of whom are men and whose families have worked in the industry for
many generations, will have to relocate to other activities.

UNICA is the largest organization in Brazil representing sugar, ethanol and bioelectricity producers. The
industry has already developed several initiatives to retrain these workers, providing better job opportunities
within their own plants or in other segments of the economy. UNICA has also created a programme to retrain
up to 7,000 sugarcane and ethanol workers every year in a variety of occupations including drivers, farm
machine operators, harvester operators and electricians, tractor mechanics, beekeepers and reforestation work.

Sources: UNICA: Sugarcane workers requalification program, 2008; Milton Maciel (former Brazilian Secretary of Agriculture): Sufferings
of Brazilian sugar cane workers, interview, http://www.oilcrisis.com/BR/SugarCaneWorkers.htm (accessed 1 Apr. 2011).

The French National Association for Training in the Automobile Sector (ANFA) was created

in 1952 to collect and distribute a levy for skills development. ANFA’s training policy focuses
on increasing qualifications and ensuring continuous employee adaptation to technological
advances within the sector, including those linked to the production of eco-friendly vehicles.
ANFA’s responsibilities include:

49

anticipating skills needs;

investigating professions and jobs in the sector;

analysing the training system;

implementing appropriate training measures for trainers, tutors and apprenticeship masters;
updating state diplomas;

managing branch certificates;

developing requalification systems for employees; and

providing support for training institutions.

Manufacturing Skills Australia: Sustainable manufacturing — Manufacturing for sustainability (Sydney, 2008).
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ANFA is currently implementing measures to support both workers and companies in the
automobile sector, with the specific aims of raising staff competency levels and alleviating the
effects of restructuring on workers.

4.7.4 Enterprises and value chains

The case studies show how important on-the-job training at the level of the individual enterprise
has been in meeting the demand for skills retraining into green jobs. Especially in developing
countries and rapidly growing emerging economies, where change is happening fast, formal
training systems take time to catch up with events in the real economy and to develop training
capacity. In such circumstances, systematic support from public and sectoral bodies is often limited
or non-existent. Especially in the absence of efficient active labour market policy measures through
public employment services in the formal economy, and of tripartite or bipartite mechanisms at
industry level in the informal economy, enterprises bear the heaviest burden of restructuring in
trying to adjust to new demands, including those in skills.

While training organizations and educational institutions are developing capacity and
expertise, enterprises focus on internal training, in forms varying from mentoring to structured
information sessions, to keep abreast of the changing business environment. In both developed
and developing countries, most companies that have undertaken internal training along these lines
have been successful in equipping their employees to adapt to new green practices, products and
services.

In Germany, retraining in response to green restructuring is mainly delivered through the
education and training system and the smaller-scale initiatives by firms are seen as marginal.
However, in the renewable energy sector the situation is somewhat different. Here, firms often
prefer to recruit workers who have already undergone initial training rather than to offer dual
apprenticeship courses (combining workplace training with courses in vocational schools). There
are two reasons for this: first, the sector has experienced very high growth rates, and dual
apprenticeship programmes take time to become established; second, there is no dual apprenticeship
programme particularly designed to cater for renewable energy, which means that even qualified
recruits have to be trained further to meet firms’ own internal needs.

In the Philippines, some businesses have set up “green committees” within their personnel
management and training divisions to take a green perspective on management and the factory
environment. These committees, which consist of representatives from each division or production
line, propose training plans to address identified skill needs within the enterprise, including details
of the training courses, the qualifications required of instructors and where the training is to take
place (whether in-house or at an external location).

In South Africa, the private renewable energy sector seems to be expanding to the point
where it can finance its own training programmes, so that the skills development levy paid by
all employers can be effectively used in demand-driven skills development; up to 70 per cent of
the levy can be reclaimed for just this kind of training.

The employment generation potential in environmental goods and services has a multiplying
effect across supply chains. For instance, wind energy generates jobs directly not only in clean
energy production but also in the production of turbine towers and blades, often manufactured
near the point of use (e.g. in Egypt). In Denmark, where the construction industry has lost
approximately 30,000 jobs since 2008 as a result of the economic downturn, the Danish
Construction Association has supported the development of energy-efficient renovation and
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managed to create 5,000 new jobs. In April 2009 the Danish Government adopted a strategy to
reduce energy consumption in buildings and an interministerial committee and a working group
were set up, with members drawn from relevant business organizations, educational institutions
and public authorities, to thoroughly assess the skills requirements for various occupations related
to the construction sector and the value chain of energy efficiency in building with the view of
agreeing an action plan for skills development. Identification of skill needs and the provision of
retraining and skills upgrading right through the value chain are a crucial element of successful
restructuring and support employment generation in affected sectors.

4.7.5 Other institutions and partnerships

Other actors with arole to play in effective and equitable restructuring include academic educational
establishments, education and training institutions, training authorities, NGOs, national and
international donors, and public—private partnerships.

In Costa Rica and Uganda, universities have played a proactive role in identifying retraining
needs and delivering training for green industries. A recent survey among higher education
institutions in Costa Rica demonstrated that private universities have been the most active in
offering courses for green jobs, and that demand has been highest for shorter retraining courses.

Public—private partnerships can play an important role in pushing national policy agendas
forward. In the United States, the Apollo Alliance and other “Blue—Green” partnerships were
created to bridge the gap between creating and sustaining employment opportunities on the one
hand, and promoting policy and regulatory changes in pursuit of greener economic outcomes on
the other. Such public—private partnerships bring the economic and community development
objectives together by uniting the interests of private business, workers, environmental and
community NGOs, and public authorities. For instance, the Apollo Alliance developed a Green
Manufacturing Action Plan aimed at revitalizing the shrinking US manufacturing sector
(see box 4.16).

Box 4.16: The Apollo Alliance’s roadmap for revitalizing the US manufacturing sector

The Apollo Alliance is a coalition of labour, business, environmental and community leaders in the United
States whose goal is to spark a clean energy revolution that will provide a new generation of good-quality
green-collar jobs. The Apollo Alliance promotes investments in energy efficiency, clean power, mass transit,
next-generation vehicles and emerging technology, as well as in education and training. One of its initiatives
has been a roadmap for revitalizing the shrinking US manufacturing sector. The proposed Green Manufacturing
Action Plan calls for investments in domestic clean energy manufacturing and for greater energy efficiency
in manufacturing, and addresses the poor employment situation in manufacturing, most of which is concentrated
in the 20 states hit the hardest by the recession. It proposes the reversal of outsourcing in the manufacture
of clean energy products, such as wind turbines and solar components, bringing production back to the United
States to make use of the country’s robust manufacturing infrastructure and skilled workforce. The Plan
includes measures to enable clean energy manufacturers to retool their facilities and retrain their workers,
and to develop skill standards for clean energy manufacturing.

Source: Make it in America: The Apollo Green Manufacturing Action Plan, March 2009, available at: http://www.apolloalliance.org
(accessed 1 Apr. 2011).
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Box 4.17 Goodwill Industries International: Tackling barriers to employment

Goodwill Industries International is a global non-profit-making NGO which has worked successfully for over
a century to help people in need to reach their fullest potential through the power of work, including jobs in
recycling and other environment-friendly activities. There are currently 165 Goodwill organizations in Canada
and the United States and 14 affiliated organizations in other countries around the world (among them Costa
Rica, Mexico, the Philippines, South Africa, Thailand and Uruguay). Goodwill works closely with a wide range
of local stakeholders to promote its model of self-sustainability. The social enterprises created and developed
on this model provide skills training and job placement activities for people who experience barriers to
employment, for example disabled people, immigrants, people with a criminal record, young people and
unemployed people. Goodwill works closely with local businesses to learn where jobs are becoming available
and what skills are needed to fill them, and provides tailored training.

Source: http://www.goodwill.org/ (accessed 1 Apr. 2011).

In developing countries the efforts of enterprises to cushion the effects of restructuring and
avoid displacing workers are sometimes supported by NGOs and assistance from aid donors.
These groups are especially active in addressing the needs of disadvantaged groups in both
developed and developing countries, but the longer-term effectiveness of this type of assistance
depends on its becoming part of a systemic and sustainable response mechanism.

4.8 Conclusions

Comprehensive planning is essential to mitigate the potentially severe adjustment costs, both eco-
nomic and social, that may accompany the transition to a low-carbon future in energy and emissions
intensive economies. Especially vulnerable to such effects are those economies with high emissions
per capita and a high reliance on traditional extracting industries.

Significant regulatory reforms and emissions targets will have important implications for
emissions-intensive industries, where downsizing and restructuring can be expected. Employment
in these industries will shrink, while employment opportunities will open up in newly emerging
industries such as those associated with renewable energies and energy efficiency. At the same
time internal restructuring and adjustment, including important retraining measures, can be
expected in many industries, especially in manufacturing and construction, to assist the transition
from carbon-intensive to energy-saving operations.

Estimates and scenarios differ as to the medium- to longer-term employment effects of
“green” restructuring, although most agree that the net effect will be positive. In the short term,
however, the process may cause unemployment as a result of the decline in carbon-intensive
industries, if efficient restructuring measures accompanied by retraining are not put in place. In
agriculture, forestry and fisheries, these measures will refocus on the market for organic food,
the production of biofuels and significant shifts between subsectors, with particular emphasis on
the food/wood processing industries. Extractive industries and fossil fuel energy generation will
need to move towards energy and resource efficiency, using new green technologies, clean coal,
and carbon capture and storage, and substantial numbers of displaced workers will be redirected
into renewable energies. Emissions-intensive manufacturing, in particular the automotive sector
and related supply chains, will refocus on eco-friendly vehicles (hybrid, electric, hydrogen) with
lower GHG emissions and other green features now in demand among customers. In the ship-
building and related marine engineering industries, activity will shift into offshore and onshore
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renewable energies, including the construction, supply and maintenance of wind turbines and
wave and tidal energy machinery. In all these sectors and activities, these and other restructuring
changes will bring with them significant retraining needs.

Although new job opportunities arising from new low-carbon markets are expected to offset
the unemployment arising from the contraction of older, more carbon-intensive industries, the
new green jobs will not necessarily go to those who have lost their old jobs. Disadvantaged groups
in the labour market will need targeted assistance and preferential treatment to ensure their access
to new and good-quality green jobs. Retraining and skills upgrading are thus crucial to a successful,
smooth and equitable transition to the low-carbon and green economy. Low-skilled people are
especially vulnerable as it will be difficult for them to compete for many of the new jobs.

Short, tailor-made courses are considered the most efficient means of delivering retraining.
Skills upgrading is at least as important as retraining — in fact, it is the route most often taken in
responding to employment shifts both within and between industries. Common to all sectors and
occupations is a reliance on basic skills as the foundation for training measures. The starting point
must therefore be equipping the workforce with those basic skills, delivered through initial edu-
cation and training. Portable skills become especially valuable as they increase workers’
adaptability and occupational mobility. These are provided through both initial and continuing
training, including retraining measures.

Successful restructuring with efficient retraining measures can prevent workers being dis-
placed and/or successfully retrain displaced workers for employment in new, greener, industries
and occupations. The key to success in this endeavour is the assumption of a shared responsibility
on the part of government (in the form of national, regional, local or community administration),
trade unions and employers. Organizing social dialogue at industry level is therefore an important
prerequisite for efficiency in restructuring. Public employment services are an important delivery
mechanism for active labour market policy measures, including retraining jobseekers and assisting
enterprises in their restructuring.

Ideally, mechanisms for workforce restructuring are incorporated in the overall system of
active labour market measures, including retraining, and based on an established labour market
information system. This assumes, however, the presence of social protection mechanisms, public
employment services and institutional mechanisms for social dialogue.



5. How occupations change as economies go
green

~

The degree of change in the skill composition of occupations when economies go green will determine
whether established occupations will become greener or entirely new occupations will emerge. The
evidence from the case studies is that the predominant demand for skills in greening the economy is
in changing existing occupations rather than in creating new ones. This actually creates a much big-
ger challenge. It requires a pervasive response across all skill levels and all segments of the educa-
tion and training system, rather than narrowly targeted changes. Successful skills development
measures depend in the first instance on the general responsiveness of education and training sys-
tems. But they also require many actors and mechanisms to bring about the specific changes needed.
Enterprises are usually the first to react to the immediate changes in skill needs, but effective
responses commensurate with the scale of change anticipated require skills development initiatives
at industry level, public—private partnerships, and multilateral responses on the part of a variety of

Qtakeholders. /

The previous chapter looked at skill needs in the transition to a greener economy from the per-
spective of industries: which industries might shed jobs, which industries are likely to create new
ones, and what this structural adjustment implies for skill needs. This chapter examines similar
questions of transition but from the perspective of occupations. It looks at the changing composition
of occupations, and what this means for training systems. It provides detailed analysis of the
types and trends of skill change within and across occupations, of changing and emerging occu-
pations in major economic sectors and of the gender implications. Finally, it reviews the various
actors and mechanisms involved in the response to these changes, at enterprise, industry, national
and regional levels, and evaluates their effectiveness.

5.1 Types of change in occupations and their skill requirements

An occupation is defined as a grouping of jobs which have a common set of main tasks and
duties in whichever sector they occur. For reasons of classification, occupations are grouped
together into occupational groups on the basis of similarity in the type of work done. The idea
of occupation is closely linked to that of specialist skill, and in consequence occupations are often
accepted as a proxy for skills. The International Standard Classification of Occupations (ISCO),
last updated in 2008,' classifies skill specialization in terms of four conceptual areas: (1) the field
of knowledge required; (2) the tools and machinery used; (3) the materials worked on or with;
and (4) the kind of goods and services produced.?

' http://www.ilo.org/public/english/bureau/stat/isco/index.htm (accessed 1 Apr. 2011).

2 A. M. Greenwood: Updating the International Standard Classification of Occupations, ISCO-08 (Geneva, ILO Bureau of
Statistics, 2008).
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Applying this framework in the context of greening, we can identify the corresponding four
dimensions where new skills will be required: (1) knowledge, covering technical knowledge in
a particular field and also knowledge about, for example, environmental regulations and resource
efficient production processes, and general environmental awareness; (2) environmentally friendly
tools and machinery and green technological developments; (3) understanding of sustainable (or
banned) materials and how they are produced and handled; and (4) the production of green and
environmentally friendly goods and services.

Table 5.1 provides an overview of the levels of skill and occupational change involved in
moving towards green jobs. It takes as its starting point the degree of skill change required on
the labour market, matches this with the corresponding type of occupational change, specifies
the typical skills response required and gives examples for each level.

Table 5.1. Changes in skills and occupations for green jobs

Degree of skill change Occupational change Typical skills response Examples
None None or only quantitative None or increased training Bus driver in CNG buses;
in existing occupation national park ranger
Low Changing established On-the-job learning or short Welder in wind turbine
occupation training courses production; organic farmer
Medium Changing or emerging Short courses or longer Energy consultant in building;
occupation continuous training car mechanic for electric or
CNG cars
High New and emerging Initial training, university Solar energy technician;
occupation degree or longer continuous eco-designer; biofuels
training technician

Source: Authors. Based on the information from country case studies.

The table shows that there will be both quantitative and qualitative changes in skill needs.
Environmental policy, for example, may increase the number of practitioners needed in certain
jobs — for example, if the Government expands protected areas of territory, more national park
rangers will be needed. The occupational profile of a national park ranger, however, and the skills
needed to perform the work, remain the same; so this would be an example of purely quantitative
change. Some jobs might become greener without changing the skills content of the occupation
— for example, a bus driver switching to vehicles using compressed natural gas (CNG) will not
need any new skills (as long as they are not involved in repair and maintenance work).> This
again represents only quantitative change: these occupations do not change in their content, though
the number of jobs available may change under certain conditions — for example, increased
investment in related industries, changes in legislation or increased commitment to lowering GHG
emissions. This report will pay no particular attention to occupations subject only to quantitative
change, as this does not involve a demand for new or altered skills.

By contrast, technological progress that allows for more energy-efficient ways of producing
goods and services will alter the content of jobs of engineers, managers, craftspeople and tech-
nicians who install, use and maintain the new technology. This introduces qualitative change:
occupational profiles will change, new skills and competencies will come into being and old skills
may become obsolete.

3 There is nevertheless a growing debate about reskilling drivers to change driving behaviour and style, which can reduce
fuel consumption by 10 per cent. See e.g. J. N. Barkenbus: “Eco-driving: An overlooked climate change initiative”, in Energy
Policy (2010), Vol. 38, Issue 2, pp. 762—69; The impacts of climate change on European employment and skills in the short to
medium term: Company case studies (London, GHK, 2009).
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New skill needs prompt changes in occupations. Many of the green occupations discussed
in this report, and the skills required to pursue them, are in a developmental stage. New and
changing skills may result in entirely new occupations or the updating of existing occupations,
depending ultimately on decisions taken by industries and training institutions as well as on
education and skills policies. Occupational directories listing a country’s occupational profile are
usually developed at national level, administered by public employment services or labour
observatories, and used by national statistical offices. Many of these directories refer to ISCO,
but while ISCO attempts to make national classifications comparable internationally, considerable
differences remain in the skills content of classifications from one country to another.

Every national database is regularly updated, and some green occupations have already
entered national classifications, for example in the United States (see also Chapter 6, box 6.1).*
The Spanish public employment service coordinated a study which identifies and describes 82
environmental occupations, some of which are new, with a view to updating the national occu-
pational directory.’ The Korean employment information service has published a list of 55 new
occupations, 19 of which belong to the green technology industry (see box 5.1). However, the
list is not yet included in the current national occupation standards, and statistical data on the
numbers and distribution of these jobs are not yet available.

Box 5.1. New occupations in the green technology
industry in the Republic of Korea

— solar photovoltaic researcher and developer
— marine bio-energy researcher

— geothermal system development engineer
— wind power researcher and developer

— carbon capture and storage researcher

— greenhouse gas auditor

— seawater desalination researcher

— advanced water treatment researcher

— LED device engineer

— LED lighting system engineer

— LED thermal protection system engineer

— hybrid fuel cell researcher and developer
— hybrid power system developer

— maritime environmental regulation specialist
— developer of alternative fuels for ships

— eco-friendly ship designer

— U-city (“ubiquitous city”) planner

— U-city infrastructure operator

— building energy consultant

4 D. Rifkin, P. Lewis, E. C. Dierdorff, J. J. Norton, D. W. Drewes and C. M. Kroustalis: Greening of the world of work:
Implications for O*NET®-SOC and new and emerging occupations, Paper prepared for US Department of Labor Employment
and Training Administration, Washington, DC (North Carolina State University and National Center for O*NET Development,
2009).

5 INEM: Perfiles de las ocupaciones medioambientales y su impacto sobre el empleo (Madrid, 2008).
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However, since many of the activities related to greening economies are fairly new, in most
countries many newly emerging occupations will not yet have been officially classified. This
research took an explorative approach and left it to the judgement of consultants and national
stakeholders to decide whether a certain job profile could be considered a new occupation or not.

Nevertheless, in order to summarize trends across countries, it is helpful to have common
criteria that can help determine if an occupation is to be classified as emerging or changing. New
green occupations usually:

e are or will be included in the national catalogue of occupations; or

* include a significant degree of new skills for unique work and worker requirements different
from that performed by incumbents of other occupations; or

*  can be learnt through existing education/training programmes/institutions offering credentials
for the new occupation; or

»  require licensing, registration or certification by states/authorities in order to be practised;
or

*  have a professional association that caters to their particular needs.

A new occupation may be entirely novel or may be “born” from an existing occupation.
Also, as noted earlier in this chapter, an occupation may remain the same but its skill profile
change in one or more specialist areas. A plant mechanic still installing heat systems but having
to take into account energy conservation is working in an established occupation which has
become greener. Conversely, a solar energy technician is working in a new occupation, as the
specialization in this field did not previously exist and the occupation focuses on the production
of a new product, solar cells. Green occupations can also be country specific: for example, tree
farmers involved in trading carbon emissions and possessing the ability to estimate carbon
sequestration of forests exist only in the countries eligible for Clean Development Mechanism
(CDM) projects or other voluntary programmes to offset carbon emissions.®

Another variant worth mentioning is the hybrid occupation which appears in the context of
greening economies. Hybrid occupations build a new job profile by uniting various specialist
areas. For example, in the course of increasing efforts to adapt to climate change in developing
countries, the occupation of agricultural meteorologist has emerged, combining expertise in both
meteorology and agricultural sciences.” Hybrid occupations pose a particular challenge for edu-
cation and training systems because of their disciplinary mix.

In pursuit of policy objectives, some countries are developing a specific taxonomy for green
occupations. An example from Australia is set out in box 5.2. An extensive listing provided by
the Californian Employment Development Department displays all green occupations identified
in various studies in Canada and the United States showing the wide variety of occupations con-
cerned.® Although the list includes hundreds of occupations, most of them are well-established
traditional occupations which are either performed in a green industry or have become greener
with adjustment of the occupational profile.

6 C. Watson: Forest carbon accounting: Overview and principles (Addis Ababa, UNDP-UNEP, 2009).

7 S. Walker: “Role of education and training in agricultural meteorology to reduce vulnerability to climate variability”, Climatic
Change (2005), Vol. 70, pp. 311-18.

8 http://www.labormarketinfo.edd.ca.gov/contentpub/GreenDigest/Green-Occupations-Summary.pdf (accessed 1 Apr. 2011).
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Box 5.2. Taxonomy of green occupations in Australia

A current research project proposes an Australian taxonomy for “green jobs”, based on existing occupational
(ANZSCO), industry (ANZSIC) and skill (VET Certificate | through to university degree) classifications, and in-
troducing a distinction between the environmental and sustainable aspects of “green” work.

While no standard classification or regular data collection has yet been embraced, the Australian Bureau of
Statistics has expressed interest in designing a methodology and delivering a dataset which will profile the
Australia-wide green workforce.

The following table sets out some examples of occupations classified according to the proposed system.

“Green job” Environmental/ Occupational ~ Skill  Industry  Combined
sustainable group level classification

Electrical engineer with a university degree S 3 1 D S31D

working for a power utility on policy issues

Construction worker helping build a government- E 8 5 E E85E

funded solar power facility for a remote

community

Director of an environmental consultancy advising  ES 1 1 M ES11M

organizations on lowering their carbon footprint

Sustainability manager helping senior S 2 2 K S22K
management in a credit union devise
an environmental strategy

Sustainability manager helping to transform S 2 2 Depends S22x
the culture of the organization to become on

more sustainable industry

Lawyer specializing in sustainability S 2 1 M S21M

and/or environmental issues

Journalist writing about environmental ES 2 1 J ES21J
issues for a major newspaper
(or an Internet newsletter)

Manufacturer’s or retailer’s technician installing E 3 4 M E34M
solar panels or insulation in homes

Market researcher analysing green S 2 1 M S21M
issues for corporate clients

Transport company’s occupational S 3 2 S321
health and safety officer confirming
compliance with environmental standards

Dairy farmer struggling with reduced E 1 3 A E13A
water allocations and climate change

High school teacher teaching students ES 2 1 P ES21P
about green issues

Notes:

Environmental/sustainable: S = predominantly sustainable; E = predominantly environmental; ES = both environmental and sustainable.
Occupational group: 1 = managers; 2 = professionals; 3 = technicians and trades workers; 4 = community and personal service workers;
5 = clerical and administrative workers; 6 = sales workers; 7 = machinery operators and drivers; 8 = labourers.

Skill levels: 1 = degree; 2 = diploma; 3 = certificate III with experience or certificate IV; 4 = certificate I or III; 5 = certificate I or semi-skilled.
Industry: A = agriculture, forestry and fishing; B = mining; C = manufacturing; D = electricity, gas, water and waste services; E = construction;
F = wholesale trade; G = retail trade; H = accommodation and food services; I = transport, postal and warehousing; J = information, media and
communications; K = financial and insurance services; L = rental, hiring and real estate services; M = professional, scientific and technical
services; N = administrative and support services; O = public administration and safety; P = education and training; Q = health care and social
assistance; R = arts and recreation services; S = other services.

Source: Connection Research: Who are the green collar workers? Defining and identifying workers in sustainability and the environment (2009),
available at: http://www.eianz.org/sb/modules/news/attachments/71/Green%20Collar%20Worker%20report%20Final.pdf (accessed 1 Apr. 2011).
Reproduced with permission.
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It is clear from the country reports that the number of existing occupations that will change
and update their skills content by far exceeds the number of new occupations that will emerge,
and will affect more jobs than the latter (see figure 5.1). This finding corresponds to the results of
other studies.” The greening of established occupations implies incremental changes in qualifications.
New skills are needed because specific competencies are currently lacking, some existing skills
relating to job tasks that become obsolete cease to be used, some tasks require global or interdis-
ciplinary approaches, and sustainable development constraints are increasingly taken into account.
This may lead to the diversification of existing occupations (for example in management, with
increased environmental management responsibilities) or to increased specialization of occupations
(for example in the waste sector, as technologies and operations become more avanced).

The research also enquired about the nature of the occupations involved in the change. As
all jobs can become greener, both blue- and white-collar jobs are involved in the change. Blue-
collar occupations in areas such as construction or maintenance are as instrumental in greening
economies as white-collar jobs in services or administration. Decisions and measures taken at
the white-collar level may be implemented by blue-collar personnel. The same holds true for new
green occupations, which emerge in the areas of manual, blue-collar occupations (e.g. solar energy
technician) as well as in traditionally white-collar fields (e.g. eco-consultant). The Spanish country
report finds that blue-collar occupations tend to be more energy intensive than white-collar
activities; hence the potential “greening gap” between established skills and new green skills is
wider for blue-collar workers than for white-collar workers.

What qualifications, levels of educational attainment and spread of competencies are required
for the new green-collar occupations all depend on the type of occupation and industry. Two
German studies looked at the structure of qualifications in different green industries (see table
5.2). The share of low-skilled workers is highest in recycling, the share of master craftspeople/tech-
nicians is highest in sewage industries and the share of university graduates is highest in air
pollution control, reflecting the use of sophisticated and specialized technologies in this industry.

Table 5.2. Structure of green industries by qualification in Germany (%)

Industry Low-skilled Skilled worker Master University of University

(apprenticeship) craftsperson/ applied

technician science

Air pollution control 3.5 20.7 12.3 22.3 41.2
Recycling 16.0 47.4 114 10.2 15.0
Sewage 4.4 24.9 14.8 23.1 32.8
Control systems 3.4 24.4 14.1 18.6 39.5
and metrology
Noise control 3.8 25.8 12.3 20.0 38.2
Renewable energies 5.0 41.0 8.0 27.0° 19.0°

2 For renewable energies, this category refers to “commercial clerks”.

® For renewable energies, this includes graduates of both universities and universities of applied science.

Sources: For all industries except renewable energy: J. Wackerbauer: “Arbeitsplitze durch 6kologische Modernisierung: Auswirkungen des
Umweltschutzes auf Niveau und Struktur der Beschiftigung”, in WSI-Mitteilungen (1999), Vol. 52, No. 9, pp. 632-38. For renewable energy: T.
Biihler, H. Klemisch and K. Ostenrath: Ausbildung und Arbeit fiir Erneuerbare Energien (Wissenschaftsladen Bonn e.v., 2007), available at:
http://www.jobmotor-erneuerbare.de/download/Statusbericht-A A-EE.pdf (accessed 1 July 2010). Reproduced with permission.

®  C. Briggs, M. Cole, J. Evesson, K. Gleeson, J. Buchanan, G. Larcombe and H. Saddler: Going with the grain? Skills and
sustainable business development (University of Sydney, 2007); UNEP, ILO, IOE, ITUC: Green jobs: Towards decent work in
a sustainable, low-carbon world (Geneva, 2008).
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The country reports indicate that new occupations tend to require high-level qualifications.
This can be explained by the fact that they are strongly linked to expertise in new technologies
(e.g. engineer or technician in measurement and metrology), or to organization and coordination
(e.g. manager of transport flow, logistic chain optimization, or major buildings projects), or to
diagnosis, auditing and consulting. There are also emerging occupations that require vocational
qualifications at upper secondary level, such as those dealing with the use and maintenance of
technology: wind turbine operator, wastewater treatment technician or cooling technician. This
analysis seems to hold true in developing, emerging and industrialized countries alike, and echoes
other findings that emerging occupations commonly require initial technical and vocational training
at upper secondary level or university education, as a broad set of new skills needs to be acquired.'’

Changes in existing occupations tend to be concentrated in low- to middle-skilled occupations
where traditional skills will need to be complemented by new skills through continuing training
or on-the-job upskilling (see figure 5.1).!" For example, in the United States most new green jobs
are projected to be in occupations requiring professional certification, an apprenticeship, or one or
two years of post-secondary education. These jobs fall into the “middle-skilled” category, meaning
they require some post-secondary education or training, but less than a four-year post-secondary
degree.'? However, some occupations that require higher-level skills, such as business or public
management, also need new types of expertise and thus will also see their occupational profile
change.

Figure 5.1. The dynamic of change in skills, occupations and related training needs
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Source: Authors, based on information from country reports.

10 See also C. Martinez-Fernandez, C. Hinojosa and G. Miranda: Green jobs and skills: The local labour market implications
of addressing climate change (Paris, OECD, 2010).

1" Michigan Department of Energy, Labor and Economic Growth (DELEG): Michigan Green Jobs Report 2009: Occupations
and employment in the new green economy.

12 J. R. Stone III: “It isn’t easy being green, or is it?”, in Techniques: Connecting Education and Careers (2010), Vol. 85,
No. 3, Mar., pp. 42-46.
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The French country report developed a table that sets out the qualifications and educational
level required in new green occupations in key sectors of the economy (see table 5.3). It confirms
that new green occupations require a relatively high level of qualification.

Table 5.3. New green occupations in key sectors of the French economy

Sector New green occupation/field Qualification/educational
level required

Renewable energy Quality control, diagnostics, auditing Managerial
Project developer High qualification level
Engineer

Consulting and research
Coordinator
Maintenance technician (wind energy)

Sales and marketing

Legal expert
Built sector Company organization or project High qualification level related to green
management (e.g. in construction) technologies or complex project management

Works coordination and planning
before commissioning

Diagnosis, control and performance
measurement related to regulatory
requirements (e.g. energy performance,
air quality, acoustic measurement)

Interdisciplinary skills (e.g. regulatory
impacts of low currents, metrology
and software)

Renewable energy systems (solar, wind,
geothermal)
Energy efficiency Engineer (ingénieur thermicien) Medium and high qualification levels

Auditing and consulting

Waste Waste prevention management Medium and high qualification levels

Recycling industries operators

Source: French country report.

The country reports from developing and emerging economies state that the educational
background required to enter new occupations can vary from one company to another and depends
to a large extent on individual firms’ hiring practices. This is particularly the case in contexts
where education and training systems have not yet adapted to new skills requirements, or where
skills certification is not widespread.

A US study that looked at the relationship between qualifications and pay levels concluded
that green investment generates not only significant numbers of well-paying jobs with benefits
but also a relatively high proportion of lower, entry-level jobs that offer low-paid workers a step
on to a career ladder and the chance of moving into better employment positions over time.' It
found that the average pay for green jobs is about 20 per cent less than the average for those
connected to the oil industry. However, a green investment programme is estimated to create
roughly triple the number of decent jobs as the same level of spending within the oil industry.

13- Political Economy Research Institute, University of Massachusetts: Green recovery: A program to create good jobs and start
building a low-carbon economy (2008), available at: http://www.peri.umass.edu/fileadmin/pdf/other_publication_types/peri_
report.pdf (accessed 1 Apr. 2011).
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5.2 Do “green skills” exist?

Over the past few years, a considerable body of literature has grown up on defining and determining
green jobs and green skills. While in some countries the term “green skills” enjoys wide popularity
among politicians, scholars and practitioners, in other countries experts are more reluctant to
define a group of skills as green.

The OECD classifies skills in three groups: basic skills; advanced/knowledge-intensive skills;
and converging skills. The last of these, converging skills, itself includes two types of skills:
entrepreneurial skills and green skills. The latter are defined as specific skills required to adapt
products, services or operations to meet adjustments, requirements or regulations designed to
stem further climate change or adapt to the impact it is already having.'*

Green skills feature prominently in debate in Australia, where the Federal Government has,
among other measures, negotiated a Green Skills Agreement with the states and territories designed
to ensure that Australia’s vocational education and training (VET) system delivers the skills for
sustainability that will enable individuals and businesses to contribute to a sustainable, low-carbon
economy. Green skills, or skills for sustainability as they are also called, are defined as the “technical
skills, knowledge, values and attitudes needed in the workforce to develop and support sustainable
social, economic and environmental outcomes in business, industry and the community”.">

In the United Kingdom, a substantial green skills checklist was developed within the frame-
work of a report for the UK Government on the skills implications of the transition to a low-carbon
and resource-efficient economy. The list includes ten broad groups of skills (tier 1), relevant
across sectors, which are broken down into general skills categories (tier 2) and more specific
skills (tier 3) (see table 5.4).

It is clear both from this checklist and from the definitions of green skills quoted above that
in order to reduce negative impacts and increase positive impacts on the environment, any economy
has to have at its disposal a broad range of knowledge and of technical, managerial and conceptual
skills. Many of these are specific new skills such as knowledge of sustainable materials, carbon
footprinting skills or environmental impact assessment.'° It is also clear that some of these skills
are not necessarily green per se, but only as green as the context in which they are applied: for
example, knowledge of building regulations only leads to more energy-efficient buildings if the
right regulation is in place; impact assessment skills only belong to a green job when the results
of the assessment lead to a more resource-efficient product or way of production. Building skills
may be green only when they are applied in the green building industry. However, this does not
make building skills as such irrelevant for green jobs.

The essential point is that skills are possessed by individuals, who can apply them in different
contexts — green or non-green. A green context may call for different skills, but will not necessarily
do so; and even if it does, it will also use elements of skills which could also be applied in a
non-green context. Green jobs need plumbers, roofers, engineers and chemists with a full range
of technical skills, reaching way beyond specific sustainability or green skills.

4 OECD: Entrepreneurship, SMEs and innovation (Paris, 2010).

5 The Green Skills Agreement can be found at http://www.deewr.gov.au/Skills/Programs/WorkDevelop/ClimateChange
Sustainability/Documents/GreenSkillsAgreement.pdf (accessed 1 Apr. 2011).

16 See also ECORYS: Environment and labour force skills: Overview of the links between the skills profile of the labour force
and environmental factors, Report for the European Commission DG Environment (Rotterdam, 2009).
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Tahle 5.4. Green skills checklist (United Kingdom)

Tier 1 Tier 2 Tier 3
Eco-design Design for disassembly, design for recyclability, design for the
environment, design for effective energy use, legislation and
regulatory compliance
1. Design skills Green manufacturing Legislation and regulatory compliance, integration of process waste
Materials specification
Life-cycle assessment/costing
Waste quantification and monitoring Waste production calculations, mass balance, waste audit
Waste process studies Material/substance flow analysis, resource utilization mapping,
life-cycle assessment
Waste management systems Objective setting, legislative and regulatory compliance, collection
2. Waste skills systems, segregation, waste cycle management, 3R implementation
(reduce, reuse, recycle), hazardous waste management, landfill
requirements, communications/implementation campaigns
Waste minimization Industrial symbiosis, integration of process waste
Waste technologies Recycling, waste-to-energy
Energy minimization Energy reduction programmes, heat recovery and re-use, energy-
efficient technologies, energy-efficient practices, communications/
implementation campaigns, enhanced capital allowance
technologies and schemes
Energy management systems Objective setting, legislative and regulatory compliance, energy
base loads and variable loads, energy audit, energy review,
communications/implementation campaigns
Energy quantification and monitoring Monitoring targeting and reporting, use of half-hourly data, use of
3. Energy skills sub-meters, computer-based data logging and energy management
systems, energy data manipulation software systems
Energy costs and trading Energy markets and pricing, carbon trading schemes, climate
change levy agreements, energy price trends, enhanced capital
allowances, peak oil and impact on energy supplies and prices
Renewable energy (RE) technologies Solar, wind, biomass, combined heat and power, photovoltaic,
ground source heat pump, air source heat pump, hydro, hydrogen,
fuel cell, integration into energy supply
Non-renewable technologies Nuclear, incineration with energy recovery, clean fossil fuel
technologies, carbon sequestration, waste-to-energy
Water use minimization and water re-use Grey water, water harvesting, wastewater recovery, recycling,
cascading, waste/water recovery, effluent treatment, sludge/slurry
dewatering, leak detection
4. Water skills Water management systems Objective setting, legislative and regulatory compliance, water audit,

water consumption review, communications/implementation
campaigns

Water quantification and monitoring

Sub-metering, data collection, water use calculations

5. Buildings skills

Building energy management

Monitoring targeting and reporting, use of half-hourly data, use of
sub-meters, computer-based data logging and energy management
systems, energy data manipulation software systems, building energy
assessment

Integration of renewable energy

Photovoltaic, solar, wind turbines, combined heat and power,
fuel cell

Energy-efficient construction

Insulation (cavity wall, loft, paperwork), regulatory compliance,
passive heating, building regulations

Facilities management

Building energy management systems, management and
maintenance of water, waste management

Calculating building energy efficiency
and carbon ratings

U value calculations, building energy assessment, carbon rating
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Tahle 5.4. Green skills checklist (United Kingdom)

Tier 1

6. Transport skills

Tier 2

Transport impact minimization technologies

(Continued)
Tier 3

Hybrid vehicles, biodiesel, electric vehicles, fuel-efficient vehicles

Transport impact minimization processes

Alternative transport strategies, communication/implementation
campaigns, car-sharing schemes, public transport planning, public
transport implementation, cycle network planning, cycle network
implementation, transport modelling

Transport management in business

Transport modelling, route planning and management, distribution
and collection system

7. Materials skills

Sourcing

Sources of low-energy materials, sources of low-mileage materials,
recyclates (secondary materials), energy-efficient raw material
extraction, industrial symbiosis, transport mileage

Procurement and selection

Use and properties of low-energy materials and of recyclates,
industrial symbiosis, low-carbon and resource-efficient procurement,
cost impact of climate change on material procurement

Material use and impact quantification

Material usage calculations, life-cycle assessment and costing

Management systems

Material use planning, material flow process design and
implementation, energy-efficient process design and implementation

Impact and use minimization

Life-cycle assessment and costing, energy-efficient process
implementation, material flows analysis

8. Financial skills

Investment models

Energy technologies investment models, carbon derivatives
investment models, calculation of payback/return on investment

New/alternative financial models

Carbon trading, EU Emissions Trading Scheme, UK Emissions
Trading Scheme, enhanced capital allowances

Quantification of climate change impacts

Impact assessment of climate change on business finances, impact
of climate change on materials availability and cost, carbon
neutrality and associated cost/opportunities (costs of doing nothing),
risk/opportunity assessment models for adaptation and mitigation,
insurance risks/opportunities of a low-carbon economy

Principles of low-carbon and resource-efficient

economies

Polluter pays principle, externalities

Tools of low-carbon and resource-efficient

economies

Climate Change Levy agreements, enhanced capital allowances, cost —
benefit analysis, low-carbon and resource-efficient procurement

9. Management

Impact assessment

Energy use calculations, water use calculations, waste production
calculations, carbon footprinting calculations, emissions measurement

Business planning

RE planning, low-carbon planning, integration of RE and low carbon
into business planning cycles, climate change risks, climate change
adaptation and mitigation responses (as part of business risk
management), understanding low-carbon and resource efficiency
skills requirements and long-term planning

Awareness raising

Communication/implementation campaigns

skills

Opportunities management Identification of low-carbon and resource efficiency opportunities,
cost—benefit analysis

Risk management Identification of low-carbon and resource scarcity risks, cost—benefit
analysis

Day to day management Low-carbon and resource-efficient procurement, integration of
low-carbon and resource efficiency skills, due diligence,
management systems, low-carbon and resource efficiency skills
requirements for recruitment

Built environment master planning and Low-carbon spatial planning, zero waste planning, resource-efficient

implementation planning, low-carbon and resource-efficient urban design, building
regulations, public transport planning and implementation, cycle
network planning and implementation

10. Policy and Strategy development Impact assessment and modelling, principles of low-carbon and

planning skills

resource efficiency

Strategy implementation

Understanding of skills needs for HR managers, low-carbon and
resource-efficient material sourcing and procurement, awareness
raising/communications skills

Source: Pro Enviro: Skills for a low-carbon and resource efficient economy (LCREE), Report for DEFRA (2008). Reproduced with permission.
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Neither the UK list nor the Australian definition includes core skills. Only the OECD
definition is broad enough to encompass both technical and core skills. As core skills are critical
skills for green jobs, they are discussed in more detail in the next section of this chapter. Again,
these skills are certainly not “green” in themselves, but are in high demand as occupations become
greener.

5.3 Core skills for green occupations

Changes in an economy’s structure driven by regulation, innovation, the natural environment or
markets commonly call for a set of core skills. Many of these skills figure repeatedly in reports
about skills demand in changing societies: communication and management skills, for example,
and innovation and entrepreneurial skills. However, others are of particular importance in
economies shifting to more environmentally conscious forms of production and consumption.
Among these are environmental awareness, leadership skills (to drive change), risk analysis (to
define options) and consulting skills (to select the best option).

Box 5.3. Core skills for natural resource managers in Costa Rica

Costa Rica has 56 universities and 74 vocational schools including the National Training Institute (INA). Of
these, 25 offer 166 educational programmes related to natural resource management. Specific technical
knowledge and skills regarding management of particular natural and environmental resources make up a
large proportion of the curricula. However, these specific skills are complemented by core skills to strengthen
the students’ ability to perform in a green economy.

Core skills in the following areas feature in many of the programmes:
e organization and planning;

e political, legal and ethical aspects of sustainable development;
e gender sensitivity in natural resource management;

e quality of environmental management;

e corporate social responsibility;

e |eadership in non-profit-making contexts;

e entrepreneurialism, innovation and environment;

e system dynamics;

e social networks;

e statistics and data analysis;

e negotiation and mediation in environmental intervention;

e use of new technologies;

e community participation in natural resource management;

° management decisions and communication;

e political analysis;

e project development and evaluation; and

e fundraising for sustainable development.
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The following list summarizes the main core skills necessary for green jobs identified in the

country reports:

strategic and leadership skills to enable policy-makers and business executives to set the
right incentives and create conditions conducive to cleaner production, cleaner transportation
etc. (see box 5.4);

adaptability and transferability skills to enable workers to learn and apply the new technologies
and processes required to green their jobs;

environmental awareness and willingness to learn about sustainable development;

coordination, management and business skills to facilitate holistic and interdisciplinary
approaches incorporating economic, social and ecological objectives;

systems and risk analysis skills to assess, interpret and understand both the need for change
and the measures required;

entrepreneurial skills to seize the opportunities of low-carbon technologies;

innovation skills to identify opportunities and create new strategies to respond to green
challenges;

communication and negotiation skills to discuss conflicting interests in complex contexts;
marketing skills to promote greener products and services;

consulting skills to advise consumers about green solutions and to spread the use of green
technologies; and

networking, IT and language skills to perform in global markets.

Box 5.4. Leadership skills: The biggest challenge in transition to a low-carbon economy in
the United Kingdom?

The Business in the Community (BITC) group, a network of responsible businesses committed to building a
sustainable future, conducted a survey among 700 business leaders. The ensuing report, Leadership skills
for a sustainable economy, found that 70 per cent of businesses thought a shortage of sustainable business
leadership skills would represent one of the most pressing challenges facing UK firms over the next five years
as they attempt to develop new low-carbon business models. The report also revealed that 90 per cent of
firms needed to boost their efforts to prepare employees for the transition to a sustainable economy.

BITC is teaming up with a number of its members, including EDF Energy, Marks & Spencer and LloydsTSB,
to launch a new task force that will work to develop a guide to best practice in sustainable leadership for a
wide range of employees including senior managers, middle managers, customer-facing staff and general
workforce. The group considers leadership skills critical at every level of business in taking action on climate
change and preparing for a sustainable economy. Key leadership skills needed include the ability to develop
a long-term vision of how the organization will contribute to a sustainable economy, the ability to inspire a
broad range of people internally and externally, and the ability to work collaboratively with different stake-
holders.

Sources:
http://www.bitc.org.uk; http://www.businessgreen.com/bg/news/1805120/blue-chip-firms-warn-green-skills-crisis (accessed 1 Apr. 2011).
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Since a considerable share of green innovation is technology-driven, many country reports
stress an increased need for skills in science, technology, engineering and mathematics (STEM).!
These skills are in high demand and yet science courses and studies remain rather unpopular
among applicants, with enrolment rates low and drop-out rates high. As noted in Chapter 3 of
this report, this disparity between demand and uptake has led to a shortage of practitioners in
certain professions (e.g. engineering). But it has also broader implications for core skills. A great
deal of work in the green economy demands such skills as the ability to reason and identify the
source of problems; the mathematical, scientific or technological knowledge to solve those prob-
lems; the research and science skills to break down a complex system into smaller parts, to
recognize cause and effect relationships, and to draw conclusions; the mathematical skills required
to make calculations and measurements and record data; and the ICT skills needed to stay up to
date on appropriate software and equipment.'®

Literacy and numeracy skills remain basic requirements in both developed and developing
societies. While being environmentally sensitive or living in harmony with nature in a traditional
sense might not require literacy and numeracy skills, participation in a green economy that relies
on a wide range of modern technologies to shift current ways of production and consumption to
more sustainable forms certainly does, at all levels — from reading product labels and understanding
manuals and other written instructions to calculating prices and costs, documenting knowledge
and planning green investment. Basic literacy and numeracy skills are also a foundation for further
learning and attaining technical competencies. Developing countries with high levels of illiteracy
and/or innumeracy in the population can therefore take a substantial step in facilitating the transition
to a green economy by tackling this challenge.

5.4 Changing and emerging occupations in major economic sectors

Skills for the green transition are needed in all sectors of the economy and in all industries. This
section of the chapter attempts to capture the most prominent changes in occupations, but makes
no claim to be exhaustive. It assembles experience gathered in different countries and tries to
highlight both commonalities and differences.

Some occupations feature in several sectors: for example, welders may work in the manu-
facture of wind turbines in the renewable energies sector as well as in assembling cars for the
transport sector. Moreover, all sectors include a range of service and support workers, such as
accountants, office clerks, human resource managers and cashiers, in jobs whose skills content
in many cases might be entirely unaffected by greening processes in the industry.

The degree of new skill needs in an occupation determines the training response. Where
appropriate, this section will point to different tendencies in skills responses, differentiating
between informal on-the-job skills acquisition, continuing training inside or outside firms, and
initial vocational training or higher education degrees. Section 5.6 on the mechanisms for changing
skills and occupations will provide a more comprehensive overview of this subject.

It is important to note that a sectoral approach to analysing the greening of occupations does
not capture occupations in converging sectors or even some hybrid occupations. A study on job

17 See also DELEG: Michigan Green Jobs Report 2009.

18 On “soft” STEM skills and on high-demand STEM careers, including those in green industries, see e.g. the Minnesota
careers, education and job resource: http://www.iseek.org/careers/stemcareers.html (accessed 1 Apr. 2011).
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functions in “clean technology” companies published by the Danish Ministry of Education confirms
that some emerging green occupations straddle the boundaries between existing industries.!” The
profile of building service technician, for example, represents an occupation that includes tasks
pertaining to both service and technical occupations.

5.4.1 Agriculture and forestry

More people across the world work in farming than in any other single occupation.?’ Most current
change in farming skills is driven by changing environmental conditions, such as climate change,
soil degradation and desertification. The challenges of adaptation to climate change are most
severe in arid and semi-arid developing countries where a high proportion of the population live
in rural areas. Here in particular, farmers need new farming techniques and skills: for example,
they need to know how to cultivate varieties or species of crops that will thrive in changing con-
ditions. When profits from traditional crop production decline, additional and different sources
of income are crucial to prevent people leaving the countryside for the towns. These include veg-
etable and fruit cultivation, adding value to production by processing local raw materials,
small-scale commerce, animal husbandry, energy crop farming, tree planting and tree nurseries.
These skill changes concern mostly people working in small-scale farming. Skills are mainly
acquired on the job or through agricultural extension workers.

Research skills are required, mostly at university level, to develop crop varieties that can
withstand the vagaries of climate change as changing environmental conditions jeopardize agri-
cultural yields. Demand for soil scientists, plant and animal breeders, and pathologists will increase.
Agricultural research has become more multidisciplinary, calling for new competencies and
research profiles. At vocational education and training level, agricultural technicians will be in
demand to undertake work related to crop diversification and the application of improved
machinery to reduce energy consumption and GHG emissions. These technology-driven skills,
needed also to improve agricultural productivity while conserving soil quality, affect agricultural
workers on medium or large farms and plantations.

A new occupational field in this area is precision agriculture. Specialists in this technology
provide the appropriate methods to calibrate applications of herbicides, pesticides, irrigation and
fertilizers to avoid over- or under-use. In Costa Rica, only large-scale farmers and transnational
companies utilize this technology, since small and medium-sized farmers lack the capital and
skills to apply it effectively. The skills it requires include the ability to apply remote sensing,
geographic information systems (GIS) and global positioning systems (GPS). Professionals require
a university degree in agricultural engineering.

Irrigation specialists will be in demand to identify appropriate irrigation technologies that
improve water conservation, conduct market studies to ensure the technologies are applied
effectively, and impart skills in using and maintaining the technology to end users. This is par-
ticularly important as climate change and variability increase water scarcity. The need for these
skills can be fuelled by regulation, by consumer demand or by technological advance.

19 Brgndum & Fliess: Erhvervs- og efteruddannelser i et cleantechperspektiv (2009).
20 http://www.fao-ilo.org/ (accessed 1 Apr. 2011).
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Agricultural meteorology is a new occupation created in response to increasing weather
variability. These professionals apply meteorological information to enhance crop yields and
reduce crop losses caused by adverse weather. They combine knowledge of plant physiology and
pathology, meteorology and agronomy, common agricultural practices and remote sensing tech-
niques. They collect satellite images and remote sensing images, including vegetation indices
from centres that monitor the evolution of rainfalls, and make projections about weather, river
flows and pest infestations. In South Africa, an agricultural meteorologist is referred to as a climate
change adviser in agriculture.

Driven by international markets and consumer demand, standards for organic (e.g. cotton,
bananas) or fair trade (e.g. shea butter, cashew nuts, mangos) produce affect skill needs. Most of
the organic farmers in the Philippines and Uganda are small-scale farmers. The majority of
people working in organic farming have no formal education, but have received basic training
on organic principles. By contrast, some managers receive additional training in marketing and
other techniques, such as natural pest/parasite and disease control approaches (for example, the
use of natural predators on pests), increased use of organic matter in cultivation, organic waste
management and soil functions. The skills needs for organic farming are similar in developed
and developing countries, with the difference that some smallholders in developing countries face
fewer skill changes as established agricultural practices are closer to organic ways of producing
than in developed countries where farming has become reliant on the use of chemicals. Additional
occupations affected by spreading organic farming practices are those of land care coordinator,
soil conservation technician, land management specialist, farm supervisor and pesticide operator.
Linked to the farming sector is the production of organic seeds and fertilizers, an area in which
existing occupations require new skills.

Eco-adviser in agriculture for sustainable development and eco-certification is another
emerging occupation. These experts advise farms of all sizes from agribusinesses to smallholders
in sustainable practices and existing certification mechanisms and standards.

In the forestry sector, numbers of foresters or tree farmers are expected to rise when gov-
ernments invest in reforestation to mitigate negative impacts of climate change, restore soils and
conserve biodiversity. Tree farmers in countries such as Uganda need additional skills to become
involved in selling the carbon sequestered by their forests on the voluntary and CDM markets.
To date, as the country does not have adequately skilled people to estimate the amounts of carbon
sequestered by different forest ecosystems, its tree farmers have had to rely on international
experts.

5.4.2 Waste and water management, recycling and materials management

These are key sectors for green jobs. As already mentioned in Chapter 4, these sectors are becoming
increasingly important as natural resources become scarcer: in France, they represent nearly half
of all green jobs (between 400,000 and 450,000 jobs). In developed countries, the traditional
activities in this area such as treatment of wastewater and the collection and elimination of waste
by storage or incineration will be slowly reduced. The jobs lost as a result will, however, be more
than compensated for by the emergence and development of new activities — detection of leaks,
quality of sanitation, measure of flows, closing of loops and education of consumers — which
will require a higher level of training. Other new occupations that have emerged in the waste
management area include those of waste prevention manager and operators in recycling
industries, employed by local authorities or waste management companies.
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While employment in the recycling industry in developed countries belongs to the formal
economy, many people employed in recycling in developing countries work in the informal
economy. The sorting of plastic bags, bottles and other valuable components of the waste is mostly
done by women and children waste collectors. As noted earlier in this report, many of these jobs
cannot be considered decent since they often involve health hazards and are very poorly remu-
nerated. New skills for waste collectors include separating organic waste so that it can be used
for composting. Other innovative uses of organic waste also require new skills, such as the man-
ufacture of charcoal briquettes from the residues of carbonized stalks of cotton, millet, maize and
tiph (a wild herb). A new occupation in developing countries — often under hazardous working
conditions — is recycler of electronic waste, mostly employed within specialized MSEs.

Occupational profiles of plant managers will change as plants switch to new processes, for
example waste to energy, or other materials recovery tasks. Process engineering and technical
staff, such as chemical engineers, industrial chemists and lab technicians, are involved in
analysing hazardous waste and in developing recycling procedures to ensure product standards
are met and to monitor plant emissions.?!

In Europe, occupational profiles in the waste management sector are more complex, each
including several of the duties that seem to be spread among different occupations in developing
countries. More advanced technologies in the industry also determine occupational requirements.
For operators in the recycling industry, initial training programmes provide the specialized
skills required to classify waste, collect material to be transformed into raw material, control and
monitor recycling processes, and maintain machinery and equipment.?

Box 5.5. Occupations in the solid waste management sector

Waste collectors collect waste and/or classify recyclables from refuse. In most developing countries they work
in the informal economy without proper technical knowledge of collection or recycling methods. This causes
health and safety problems, particularly for hazardous waste including medical and industrial waste.

In China, about 1.3 million people are employed in the formal waste collection system and an additional
2.5 million are estimated to work in the informal economy as waste collectors; the whole industry of recycling,
reuse and remanufacturing employs as many as 10 million workers, 90 per cent of whom work in very small,
often family-based, workshops. In Germany, around 55,000 people (of which only 3 per cent were women)
worked in waste disposal and street cleaning in 2007: 55.9 per cent of them held a qualification through
the dual apprenticeship system and only 0.7 per cent the Abitur (university entrance diploma). Forward
Scotland’s study of the waste management sector in Scotland suggested that in 2005 approximately 70 per
cent of the labour force in the sector fell into the semi-skilled/low-skilled category, with 5 per cent in the
professional/technical/managers category and the balance divided across administrative and skilled trade
categories.

Plastic and paper recycling is undergoing a boom, as country reports from Brazil, China, Mali, the Philippines
and Uganda make clear. Metal Wealth, one of the largest plastic recycling firms in the Philippines, employs
150 people, one-third of whom are medium- to high-skilled (supervisors, recycling machine operators, quality
inspectors and maintenance technicians) and two-thirds low-skilled (plastic pickers, collectors, classifiers and
sorters). Its activities have also created hundreds of indirect jobs in waste collection and trading of plastic
wastes (junk and waste dealers, junk shop operators). Other specialized occupations in recycling include the
dismantling of electronic waste, the composting of organic waste (e.g. in Bangladesh or Mali), or that of the
“waste artisan” who crafts new objects out of the waste (for example, toys and tools from waste metal, baskets
from plastic bags).

2l See also Forward Scotland: Skills for the waste management sector in Scotland (2005), available at: http://www.future
balance.org.uk/prevprogs/ejs/documents/skillsforwastemanagementreport.pdf (accessed 1 Apr. 2011).

2 http://www.cndp.fr/archivage/valid/brochadmin/bouton/b065.htm (accessed 1 Apr. 2011).
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In developed countries, regulation plays a very prominent role in changing skill needs in
the waste management sector.?® In developing countries, by contrast, change in the sector is driven
primarily by income opportunities. In emerging economies, increased regulation on materials
management, in particular the introduction of independent waste management systems based on
segregation of hazardous waste from municipal waste streams, has led to job creation and an
increased need for public monitoring officials.

In many developing or emerging countries, open-air defecation still poses a major threat to
human health, causing water-borne diseases that kill especially infants and young children.
Environmental pollution is also an issue as water quality deteriorates. Urban slum areas are most
affected, but the same problems are prevalent in some rural areas.

The Indian country report classifies water and sanitation related occupations in three
major categories. The first category deals with the production of hardware — that is, the construction
of wells, tube-wells, filters, low-cost latrines, hand pumps and sanitary pans — and requires masons,
artisans and mechanical fitters. The second is responsible for the operation, maintenance and
monitoring of the wells, tubes and toilets, which is done by masons, mechanical fitters and care-
takers. The third category includes trainers and motivators to raise awareness among local
populations, informing and communicating in order to stimulate demand. This is crucial as the
task of implementing sanitation programmes requires change not only in people’s habits, but in
their mindsets. In areas of water scarcity, dry toilets or composting toilets will be in increasing
demand. To design, build, install and maintain these requires not only plumbing and masonry
skills but knowledge of horticulture and agriculture to use the right locally available plants.>

Box 5.6. Occupations related to water management
Occupations related to water management cover a wide spectrum of activities.

For instance, engineer in water industry is a new occupation in Australia. It entails technical skills in hydro-
geology, water-sensitive urban design, flood-plain assessment and aquifer storage and recovery, management
skills, knowledge of water trading, management of environmental flows, emerging and future water quality
issues, salinity solutions and so on. Skills for wastewater management are also included. In China, the
occupation of wastewater treatment engineer in urban areas is likely to grow in the wake of a government
programme on water pollution control.

Water resources managers in Brazil mostly work in various parts of the manufacturing sector, for example
those producing rubber goods, food and beverages, chemical products, textiles, cellulose and paper. They
need knowledge and skills in hydrology, water basins and dealing with biotic elements, as well as a good
grasp of the legislation and capacity to address socio-economic conflicts around water resources. This occupation
conforms to that of water resource analyst in South Africa, who improves monitoring and verification of water
usage and conservation.

A new occupation in Spain is that of desalination plant maintenance and operation manager, who oversees
the process of turning seawater into fresh drinking water.

Managing materials in a green way implies not only recycling but looking at the composition
of materials themselves. Materials science and in particular green chemistry is a growing area
where new skills are emerging as technology advances. With cleaner and healthier materials, con-
sumers would be protected against adverse effects of toxic substances in the products they use;
there would be less floating non-biodegradable debris, helping marine life and making beaches
cleaner; and fewer landfills and hazardous waste sites would be needed. The scientific and technical
workforce for this aspect of a green economy requires highly skilled technicians, laboratory

23 Forward Scotland: Skills for the waste management sector (2005).
2 Seee.g. http://www.drytoilet.org/, http://www.compostingtoilet.org/ or http://www.worldtoilet.org/ (all accessed 1 Apr. 2011).
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workers and other employees who can apply green chemistry principles in their jobs.” The O*NET
taxonomy update in the United States, for example, lists biochemical engineer as an emerging
green occupation; other related occupations where skills are likely to change include those of
chemical engineers, chemical equipment operators and tenders, chemical plant and system
operators, chemical technicians and chemists.?

5.4.3 Tourism

Eco-tourism is developing in many countries and regions as consumers demand services that do
not harm the environment. Large tourism businesses appear still to be avoiding major “greening”
of their production processes in the face of ambivalent consumer demand; however, smaller, spe-
cialized operators are emerging and have already created a vibrant market. Nature-based tourism
is one of the booming industries in Latin American and Asian countries such as Costa Rica or
Thailand. Governments also play a role in the push for more sustainable tourism as many of the
natural resources needed for tourism are essentially “common pool” resources and thus require
special protection.”” The growth of eco-tourism requires tourist guides, hotel managers, resort
operators, souvenir shop assistants, clerks in tourist offices etc. to be knowledgeable about
environmental concerns and be able to incorporate issues such as biodiversity, forest rehabilitation,
and climate change adaptation and mitigation measures into their daily business. This means that
existing occupational profiles change. Skills are mostly acquired through continuing or on-the-
job training.

5.4.4 Renewable energy

Renewable energy not only has a high potential for employment generation (see Chapter 4, section
4.5) but also represents the most dynamic labour market segment for newly emerging green
occupations, such as renewable energy engineers, consultants, auditors, quality controllers,
and installation and maintenance technicians. These occupations are widely considered new
since their skills content differs considerably from their counterparts in other sectors, albeit with
some overlap. These occupations are all characterized by high added value and middle to high
qualification levels. Others that may develop in the future include lawyers specializing in
renewable energy legislation. In Spain, 76 per cent of new green jobs created in the renewable
energy sector are in construction, installation, manufacturing and maintenance, the other 24 per
cent in management, commercialization or engineering occupations. Half of all renewable energy
occupations have a technical profile.”

2 California Environmental Protection Agency: California Green Chemistry Initiative: Final report (2008), available at:
http://www.dtsc.ca.gov/PollutionPrevention/GreenChemistryInitiative/upload/GREEN_Chem.pdf (accessed 1 Apr. 2011).

2% See http://www.onetcenter.org/green.html?p=2 (accessed 1 Apr. 2011).

27 A common pool resource is a natural or human-made resource whose size or characteristics make it costly, but not impossible,
to exclude potential beneficiaries from obtaining benefits from its use. Unlike pure public goods, common pool resources face
problems of congestion or overuse because they can be depleted: examples are fishing grounds, forests, water or pastures. See
P. Williams and I. Ponsford: “Confronting tourism’s environmental paradox: Transitioning for sustainable tourism”, in Futures
(2009), Vol. 41, pp. 396-404.

2 ISTAS: Employment in renewable energy and auxiliary industries in Spanish SMEs (Ecoinformas, 2006).
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Box 5.7. Solar energy technicians

Solar energy technicians install solar energy systems on a variety of structures (residential, commercial or
industrial) in compliance with site assessment for sun intensity. They measure, cut, assemble, adjust and attach
framing and solar modules, and perform electrical work. They also set up, maintain, repair, operate and test
solar energy systems and large- or small-scale solar power plants for electricity generation or water heating.
These technicians require skills in electrical and electronic components, PV electricity systems, roof installations
and business management.

While the general features of the occupational profile are comparable internationally, different countries use dif-
ferent names for the same occupation, or define narrower occupations that cover only parts of the profile described
above. The following table lists occupations within the family of solar energy technicians, and related occupations
with narrower specialization or higher levels of skill requirements.

Occupations with narrower Occupations with skills similar Occupations with

specialization to solar energy technician higher-level skills

Solar PV installer Solar panel installer Green building architect

PV system installer Solar power installation Solar commercial installation

Solar thermal technician electrician or foreman
installer/technician Solarteur Solar energy installation manager
Solar sales assessor Solar power plant technician Solar engineer

Boilermaker Solar electric installer Environmental construction engineer
Solar water heater Solar panel maintenance Solar energy production technician
manufacturing technician and repair technician

System integration engineer

Maintenance technician .
PV power systems engineer

Installation helper )
PV solar cell designer

Solar operations engineer

Commercial green building
and retrofit architect

Countries also apply different educational requirements for these jobs. Usually, however, those in existing
occupations such as plumbers, carpenters, roofers, sheet metal workers, line workers, electric installers/electricians
and heating, ventilating and air conditioning installers can be trained to work as solar energy technicians. This
is the case across American, European, African and Asian countries.

Educational requirements also vary according to the level of technology used. In South Africa, there are two
types of solar water heating systems: low-tech units targeted at low-income housing and more high-tech units.
There is a substantial difference between the levels of skills needed to install these two types of system. Solar
engineers commonly require university degrees, as they are involved not only in installation but in design and
production of solar energy technology. However, in Bangladesh and India illiterate women are trained to become
solar engineers in rural areas, installing PV lighting systems, and also fabricating locally applied technology such
as circuits and solar lanterns, solar lamps, charge controllers, choke coils and transformers, and solar cookers.

Some countries have introduced accreditation schemes for solar energy technicians to exercise quality control.
So far, only a small proportion of the workforce has been covered by these schemes. In Australia, 2,000 solar
PV installers are accredited by the Clean Energy Council. In China, 2,000 solarteurs out of a total of around
2 million have acquired certificates. In the United States, the North American Board of Certified Energy
Practitioners has certified 4,000 PV installers, while the states of California and Florida have also introduced
licensing schemes.

As the solar energy market is vibrant and growing rapidly, demand for solar energy technicians will continue to
increase. The majority of the 100,000 or so green jobs expected to be created in solar energy in Bangladesh
by 2014 will be for solar energy technicians, engaged in expanding solar home systems. In Brazil, the demand
for solar energy technicians (called solar panel installers) stems from a government programme called “My house,
my life” which provides access to affordable housing with solar panels for low-income families. Skill shortages
are already reported in many countries and are likely to become even more acute.
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Demand for the various renewable energy occupations varies across countries. Research and
development and large shares of the production of renewable energy technologies are concentrated
in developed countries, and also in China and India. Accordingly, while solar energy production
technicians are mostly employed in Australia, China, Europe and the United States, solar energy
technicians capable of repairing and maintaining the technology can be found in all countries
involved in the research. Managers, engineers, craftspeople and technicians in hydro, geothermal,
wind, biomass or biofuel power plants are also spread across most countries. By contrast, occu-
pations related to rural off-grid electrification through renewable energies are restricted to countries
where rural populations do not yet enjoy electricity supply.

Box 5.8. Training provision for solar energy technicians

The research identified a broad variety of skills responses to the need for trained solar energy technicians,
ranging from short courses, often provided by universities or international experts, to continuing training initiated
by business associations, ministries, public employment services or international donors. Training by NGOs is
often targeted to specific disadvantaged groups and initial training provided through the technical and vocational
education and training (TVET) system, sometimes in collaboration with private companies, universities or research
institutes.

Short courses in Bangladesh or Uganda for graduates in science or engineering, architects, policy-makers or
economists are provided by universities (e.g., respectively, the Renewable Energy Research Centre at the University
of Dhaka and Makerere University). In Uganda, staff of registered solar energy companies hold qualifications in
business management, electrical engineering or technical trades. Most have been trained in skills related to the
assembly, installation and repair of solar energy panels by international consultants. The Ministry of Energy and
Mineral Development in Uganda, in partnership with Makerere University, has launched continuing training pro-
grammes for local technicians on panel fitting and maintenance.

In France, continuing training has adapted to new needs faster than initial training. Short programmes have
been created to train architects, engineers and installers, partly through the Qualit’ENR scheme, a key initiative
set up by the main federations and business associations in the sector which started to develop training standards
for the installation of renewable energy equipment in 2006. However, stakeholders have expressed concern
about the multiplication of training programmes by private providers and the associated risk to the quality of
training, and about the relevance of “green” training courses to labour market needs.

Initial training in France has been addressed by the Agency for Environment and Energy Management and the
National Institute for Solar Energy, which since 2006 have supported training of trainers on solar energy in
vocational secondary schools. However, the sector expects a skills shortage since the number of trained trainers
is not sufficient to meet the anticipated demand for trained technicians.

Among longer training programmes, France’s professional skills certificate for installation and maintenance of
solar systems (involving 1,050 hours of training) is targeted at existing professionals, such as roofers, heating
engineers and electricians. In the United States, community colleges have initiated new programmes in solar
panel fabrication and installation where demand is high. Since the German dual system decided not to offer a
separate apprenticeship programme for solar energy technicians, a private company launched a three-year dual
bachelor of engineering in solar techniques course in cooperation with the University of Applied Sciences in
Kéthen and the Fraunhofer Centre for Silicon and Photovoltaic. The course follows the dual training mode of
the German apprenticeship system, with the theory being taught at university and the practical experience
acquired in the company, with which students are required to enter into a contract.

NGOs play an important role in training in developing countries, where they particularly address disadvantaged
groups such as illiterate women. In India, the Barefoot College has trained illiterate people, building on traditional
knowledge and imparting modern skills, and has also extended its services to international participants. One
course trained women from Bolivia, Cameroon, the Gambia, Mali and Sierra Leone, who then returned to introduce
solar-powered electricity into villages in their respective countries. In Bangladesh, Grameen Shakti has trained
more than 1,000 women technicians through 20 Grameen Technology Centres to install, maintain and assemble
components of solar home systems, as well as 10,000 students and 5,000 women users. The NGO received
technical support from several donors including USAID, the World Bank, GTZ and ADB.

The training provided is delivered on the job with little coordination nationally. One exception is a current pilot
project by the ILO in Bangladesh, aiming to link the training provided by Grameen Shakti to formal training
centres run by the Bureau of Manpower, Employment and Training. This public—private partnership aims to stan-
dardize the curriculum, introduce formal certification of the course and mainstream it through the ILO’s
community-based training programme.
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Tables 5.5 and 5.6 show occupations in the renewable energy sector in, respectively, the
Philippines and Indonesia.

Table 5.5. Jobs in renewahle energy in the Philippines

Area of employment Job opportunities Area of employment Job opportunities
Rural electrification Sales/planning/project engineers Government Energy managers/officers
Renewable energy (RE) Energy auditors

technicians/installers/repairers .
RE planners/engineers/researchers

Community organizers

RE technicians/inspectors
RE resource assessors

Rural development officers
RE component fabricators

Community organizers
Village electricians

Trainers
Micro-financiers
RE project monitors
Industry Energy managers Academia RE professors/teachers
Energy auditors Researchers
RE planners/engineers/researchers Trainers
Manufacturing Designers/engineers/draftspeople Livelihood/agriculture RE technicians
Metalworkers/tinsmiths/welders Mechanics, electricians, welders
Electricians Researchers

Mechanics

Source: Institute for Labor Studies: Green jobs: Working with climate change (Manila, DOLE-ILS, 2008).

Table 5.6. Changing and emerging occupations in renewable energy in Indonesia

Area of sector Company scale Location Ownership Occupations
Large SME Rural Urban National Joint venture/
multinational
Geothermal \ v \ Geothermal
engineer
Electrician
Big hydro \ N v Hydro engineer
Electrician
Small or micro hydro N N v Hydro engineer
Electrician
Solar panel retail N v v Electrician
Wind power \ \ \/ \ Wind engineer
Electrician
Biogas \ \ \ v v Biogas engineer
Electrician
Biofuel \ v v \/ Biomass/waste
engineer

Source: Indonesian country report.
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There remain certain reservations about sustainable biofuel production, as noted in Chapter
4 (see box 4.3). Related occupations that will experience changes in skill needs include those of
farmer, agronomist, environmental officer and seed developer. Newly emerging occupations in this
area are biofuel engineers in biofuel distillation or processing, machine and distillery operators,
mechanical engineer and maintenance engineer. The use of jatropha oil as biofuel requires technical
competencies to convert engines to run on this type of oil, and to operate pressing and filtering
systems, creating a new occupational profile of jatropha technician.

In the wind energy sector, jobs are likely to be highly skilled and to require a range of engi-
neering and project management skills.?” In India, new occupational profiles include wind energy
operations manager, wind energy engineer and wind turbine service technician. In Denmark,
a recent study carried out among clean technology companies suggests that a new converging
occupational profile should be created, targeting not only wind energy but also solar energy and
wave energy enterprises, with the title of climate designer. A study among offshore wind energy
companies revealed the range of qualifications required across the industry: they include skills in
planning, development, finance and insurance; foundation technology and tower construction;
mechanical engineering and plant construction; fibre composite technology; electrical engineering;
assembly and logistics; service, maintenance and repairs; and maritime construction.*

Policy-makers need new skills to accelerate the adoption of renewable energy and to integrate
it into national development strategies in agriculture, forestry, poverty alleviation, energy and
rural electrification. Government officials in ministries or agencies need to coordinate activities
in the field of renewable energy; provide information; issue technical standards to assure quality;
and provide a platform for exchange between national and international partners. While general
objectives for the promotion of renewable energy are similar among all countries, particular strate-
gies and instruments can vary widely between developing, emerging and developed economies.

5.4.5 Transport and logistics

Logistical services are at the heart of globalized economies, enabling international trade in products
and services. At the same time, individual car ownership continues to be on the rise, in particular
in emerging economies where private vehicles represent aspiration and new economic success.
Although significantly affected by the economic crisis in 2009, as noted in Chapter 4 (section
4.4), the automotive industry is still an important employer in both developed and developing
countries. Thus changes in occupational profiles within it will affect a considerable workforce.
Markets, technology and regulation all have impacts on skill needs in the transport sector.
As oil prices increase, new and more energy-efficient engines are developed, requiring new design,
engineering and technical skills. The new EU regulation on CO, emissions from cars is leading
to investment in low-carbon vehicle research and development, requiring designers and engineers
to innovate.’! Regulation in China limiting fuel consumption had similar impacts on vehicle

2 European Wind Energy Association: Wind at work: Wind energy and job creation in the EU (2009), available at:
http://www.ewea.org/fileadmin/ewea_documents/documents/publications/Wind_at_work_FINAL.pdf (accessed 1 Apr. 2011).

30 G. Hammer and R. Rohrig: Qualification requirement analysis offshore wind energy industry (July 2005), available at:
http://www.offshore-power.net/Files/Dok/final_report_gqrs.pdf (accessed 1 Apr. 2011).

31 Regulation (EC) No. 443/2009 of the European Parliament and of the Council, 23 April 2009: see http://ec.europa.eu/
environment/air/transport/co2/co2_home.htm (accessed 1 Apr. 2011).



118 \ Skills for Green Jobs: A Global View

production.”? Conversion of the government fleet in Bangladesh and public transport in New
Delhi to compressed natural gas (CNG) technology sparked a demand for CNG-related knowledge
and skills, specifically a need for fuel retrofitting and conversion technicians, supervisors and
workshop technicians.

In many countries, green solutions not only lower fuel consumption but also replace some
fossil fuel engines with hybrid electric and electric vehicles and increase the use of biofuels or
of CNG. Besides engineers, developers and craftspeople such as welders who need to incorporate
principles of eco-design into their work (see section 5.4.7 below on manufacturing), the main
occupation to become greener is that of car mechanic, or car mechatronic as the revised occu-
pation in several European countries is called. High-level problem-solving skills and technical
diagnostic skills will be needed to meet new requirements. New fuels will affect the skills profile
of fuel station workers and of those included in the fuel production chain (see section 5.4.4 above
on renewable energy).

Apart from new green technology, organizational or institutional innovations can also con-
tribute to reducing the environmental impacts of the transport and logistics sector. Increased use
of car leasing schemes, thereby reducing scrapping of old cars, leads to higher demand for car
leasing clerks and managers. Car pooling also requires the institutional apparatus to set up the
appropriate arrangements and managers, website administrators or clerks to run them. Extending
public transport systems will require more bus drivers, train conductors and public transport
managers. New systems such as Galileo satellite navigation, radio frequency identification (RFID)
or the Rapid Urban Flexible (RUF) system demand new skills of the workers applying them.*

The aerospace industry occupies an important place in efforts to green the transport sector,
given its high emissions and the increasing popularity of flying. Ways of reducing the aviation
industry’s carbon emissions will be rooted in technological development, which can be stimulated
by governments. According to country reports, the skills response linked to this work is at an
early stage. Research and development skills are crucial to identify greener solutions, such as
lighter fans that reduce fuel consumption, which will then need to translate into manufacturing
and repair skills for technicians and engineers. Carbon offsetting to compensate for flights taken
requires new skills related to project selection, carbon accounting and marketing.

The transport and logistics sector does not seem likely to create many new occupational
profiles but will be affected by considerable skill change within existing occupations.

5.4.6 Building

As noted in Chapter 4, energy used in buildings for heating or cooling purposes constitutes a
substantial share of overall energy consumption in countries all over the world. A considerable
body of literature has described the energy-saving potential in this sector through improved
insulation, heating and cooling systems, building materials and use of renewable resources.*
Greener building technologies (for windows, doors, materials, insulation and heating, and mon-

32 D. V. Wagner, A. Feng and C. Wanga: “Structure and impacts of fuel economy standards for passenger cars in China”, in
Energy Policy (2009), Vol. 37, No. 10, Oct., pp. 3803—11.

3 European Foundation for the Improvement of Living and Working Conditions: Trends and drivers of change in the EU
transport and logistics sector: Scenarios (Dublin, European Monitoring Centre on Change, 2008), available at: http://www.
eurofound.europa.eu/pubdocs/2008/40/en/1/ef0840en.pdf (accessed 1 Apr. 2011).

3 See e.g. http://www.unep.org/sbci/index.asp (accessed 1 Apr. 2011); UNEP: Green Economy Report. Buildings investing in
energy and resource efficiency (2011).
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itoring and central systems) are becoming increasingly readily available and increasingly demanded
by clients. In France, out of 4 million jobs in the sector, 260,000 craftspeople now work with
eco-materials and integrate energy efficiency techniques into the construction and maintenance
of sustainable buildings. The California Employment and Development Department has assembled
a list of green construction jobs including both new and traditional occupations (see box 5.9).

Box 5.9. Green construction jobs in California

Air-quality auditor
Appliance installer
Architect

Building materials specialist/sales rep
(green/sustainable building materials)

Buyer and purchasing agent/manager
Carpenter (green building)

Civil engineer

Concrete machine operator
Construction labourer

Construction manager

Construction supervisor, first-line
Cost estimator

Customer service representative
Drafter, CAD! technician

Drywall and ceiling tile installer
Electrical and electronic engineering technician
Electrical engineer

Electrician

Energy auditor

Energy engineer

Engineering manager

! Computer-aided design.
2 Heating, ventilation, air conditioning.

Facilities manager

Fuel cell test technician

Geothermal analyst

Geothermal heat pump installer
Glazier

Hazardous materials removal worker
HVAC? salesperson

HVAC service technician and installer
Insulation worker

Landscape architect

Pipefitter

Plumber

Refuse and recycling material collector
Roofer

Sales representative

Sheet metal worker

Solar installation manager or project foreman
Solar photovoltaic installer or technician
Solar thermal installer or technician
Steamfitter

Truck driver

Welder

Wind energy technician

Source: California Employment and Development Department: Green building. Construction in California: Job training for an
emerging industry, available at: http://www.green-technology.org/greentech-report-june09r.pdf (accessed 1 Apr. 2011).
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While the use of eco-materials is mainly driven by market demand, the major driver of
change for energy efficiency in buildings appears to be legislation. The European Energy
Performance of Buildings Directive® and the Indian Energy Conservation Building Code are
examples of measures that set standards to reduce energy consumption in buildings.

In the EU, anyone selling a home or other building has to obtain an Energy Performance
Certificate that defines the energy consumption of the building. EU countries need to specify
which group of specialists is entitled to issue this certificate. Energy audit and energy consultancy
in building are usually considered newly emerging occupations. Auditors and consultants,
including energy efficiency specialists, may work independently, in construction sector consulting
firms, or in companies responsible for the construction, maintenance, refurbishment or energy
contracting of buildings.*® These occupations also emerge in countries where energy consumption
of buildings is not regulated, because of the great potential for cost saving through energy saving
in the building sector. They require a mix of competencies, some traditional and others new, as
set out in box 5.10.

Box 5.10. Energy auditors and consultants in building

Energy auditors and consultants in building assess the energy consumption of buildings and its average cost.
Auditors are licensed to prepare audit reports in relation to certain standards, such as the globally recognized
Leadership in Energy and Environmental Design (LEED) standards, or Energy Star in the United States, without
providing further advice. Energy consultants (or energy auditors who are not hired to do an audit) are asked
to propose measures to control energy consumption, with recommendations on energy-efficient renovation
work and use of energy-efficient technology. Both occupations carry out energy efficiency assessments, apply
new calculation methods or techniques, perform inspection of and techno-economic analysis for different sub-
systems of the building (heating, sanitary, ventilation, air conditioning, solar PV etc.), and present the results
in a report. In some countries, energy auditors or consultants are also referred to as domestic energy assessors
(the United Kingdom), energy performance experts (France) or consumer advisers (Germany).

In the United States, where energy auditors have been active for over 30 years, the occupation has not yet
been included in the Standard Occupational Classification (SOC). The occupation of energy auditor was
proposed for inclusion but, after reviewing the request in 2009, the SOC Policy Committee considered the
tasks performed by energy auditors not sufficiently unique compared to several existing occupations. Energy
auditors perform similar tasks and draw on the same skills as building inspectors, farm and home management
advisers, construction and building inspectors, cost estimators, energy audit advisers and environmental
engineering technicians, whose qualifications vary between associate and bachelor’s degree or higher.

The workforce of energy consultants and auditors is drawn from established occupations and includes civil
engineers, architects and craftspeople including carpenters, masons, plumbers, building surveyors (experts in
handling lead, asbestos or termites, for example), heating installers, roofers, electricians and so forth. The
new competencies they need range from renewable energy, new materials and retrofitting to climate change
effects, regulatory frameworks, and risks and safety. As the skills needed supplement existing knowledge, they
can generally be acquired through continuing training. On the basis of research into new occupations in the
context of greening,3” O*NET identified energy consultancy as a new and emerging occupation and attributed
a new SOC code in 2010. In Germany, the role of energy consulting has been incorporated into an existing
occupation: chimney sweeps must now integrate environmental supervisory and consultancy tasks into their
work. In the United States, the Residential Energy Services Network and the Building Performance Institute
have developed certification standards for energy auditors and between them have accredited over 350 training
providers to teach and certify potential employees in occupations related to energy auditing.

3 COM 2002/91/EC: Directive on the Energy Performance of Buildings, available at: http://ec.europa.eu/energy/efficiency/
buildings/buildings_en.htm (accessed 1 Apr. 2011).

36 “Energy contracting” means that an investor retrofits a building and is repaid by the saving on energy costs — until the
investment is recovered. From that point on, the owners benefit from the reduced energy bills.

37 E. C. Dierdorff, J. J. Norton, D. W. Drewes, C. M. Kroustalis, D. Rivkin and P. Lewis: Greening of the world of work:
Implications for O*NET-SOC and new and emerging occupations, Paper prepared for the US Department of Labor, Employment
and Training Administration, Office of Workforce Investment, Division of Workforce System Support, Washington, DC,
Feb. 2009.
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Once energy auditors and consultants have identified the potential for energy efficiency
improvements in buildings, construction workers need the knowledge and skills to carry out
retrofitting. A study conducted by the French Environmental Agency concluded that the following
occupations will be significantly affected by this requirement: carpenter (insulation work),
plumber (installation of solar water heating), heating engineer, painter and plasterer (insulation,
roofs and walls), roofer (solar PV and thermal installation) and electrician. In Denmark, the
occupation of building service technician provides consulting services and is able to apply green
technology in buildings.

New skills requirements in building include:

e knowledge of new materials, technologies and energy efficiency adapted technical
solutions;

»  cross-cutting knowledge of energy issues;
e understanding of other occupations related to building renovation;
. client counselling/advice to meet new market demands; and

*  building techniques adapted to risks of natural disasters such as earthquakes.

5.4.7 Manufacturing

The manufacturing sector has a huge potential for greening. Production processes become green
when green technology and improved materials are applied, outputs of waste and inputs of energy
and resources are reduced, and account is taken of products and materials throughout their entire
life. Occupations affected by these changes vary from one industry to another, but across the
sector include those of executive manager, researcher/developer, engineer, industrial techni-
cian and machine operator.

Changes in occupations in manufacturing are driven by markets, technology and regulation.
Regulation now requires leather tanners in India, for example, to acquire new skills to reduce
the use of water and of hazardous chemicals and to treat the wastewater, and lead smelters in
Egypt to acquire the skills needed to reduce pollution. Regulation also requires refrigeration
mechanics to be familiar with new techniques to replace appliances that generate CFC gas with
others that do not harm the ozone layer. Pollution control officers in companies as well as in
public administration monitor compliance with legislation.

An emerging occupation in manufacturing is eco-design. Eco-designers also work in the
building sector, energy production, agribusiness, the hospital sector, local authorities and consulting
services, which shows the cross-sectoral nature of this new occupation. The occupational profile
is described in more detail in box 5.11.

The Danish clean technology sector highlighted the need to revise existing competency goals
for vocational training in manufacturing across a wide variety of occupational profiles: auto
mechanic; technical insulation; electro technician; supply technician; cooling technician; plastics
technician; metal technician; process technician; wind technician; industry technician; industry
operator; industry electrician; electrician; and automation technician.



122 \ Skills for Green Jobs: A Global View

Box 5.11. The emerging occupation of eco-designer

Eco-designers aim to reduce the environmental impact of products, including their energy consumption, throughout
their entire life-cycle. They integrate environmental issues from the initial design stage, assess
environmental impacts using various tools and methodologies, and minimize those impacts by identifying adequate
measures (e.g. introducing closed-loop systems, use of different materials, energy efficiency and recycling).
Eco-designers improve the technical, energy, ecological and economic performance of products, while minimizing
negative environmental impacts and reducing risks. They also evaluate consumption habits and ensure that the
environmental added value of products is transparent for consumers. They can work as freelance consultants or
be employed by companies to improve production processes in a wide range of sectors.

Eco-designers are commonly drawn from existing occupations such as those of product design engineer, energy
consultant or waste manager. Apart from eco-design as a self-standing occupation, there are also existing
occupations that include eco-design skills, such as engineer for quality, safety and environment, environmental
auditor, project manager, financial analyst and communication manager.

In Europe, demand for the new skills of eco-design is prompted not only by changing consumer demand but
also by the European Eco-design Directive (2005, updated 2009), which established a framework of requirements
for environment-friendly product design.

5.4.8 Business and financial services

Business consulting services and the finance sector are also undergoing change in skills require-
ments. Existing occupations in this sector are becoming greener, and a number of new occupations
are emerging. Change is driven by regulation and by market opportunities in areas such as carbon
trading.

The most prominent and widely referred to emerging occupation in this field is environmental
consulting. Environmental consultants help make environmental improvements to businesses.
They provide advice on improving production efficiency in terms of energy, water and resources,
minimizing waste, improving cross-sector resource efficiency and commercial trading of materials,
and sharing assets, logistics and expertise. Environmental assessments may be carried out in any
sector and in both developed and developing countries, adapted to national legislation and re-
quirements. In Egypt or Uganda, for example, environmental impact assessors systematically
identify and assess the potential environmental impacts of a proposed project, evaluate alternatives,
and formulate appropriate mitigation, management and monitoring measures in the form of an
environmental management plan.

In contrast to environmental consultants, environmental auditors assess the environmental
performance of businesses for compliance with legislation and standards (e.g. ISO 14001), review
the effectiveness of environmental management systems, or assess a particular subject (e.g. waste
minimization); however, in order to preserve their neutral position they do not provide advice.

Carbon consulting may also be part of an environmental consultant’s tasks. Occupations
in the carbon finance sector are set out in detail in box 5.12, and the skills response in box 5.13.

Established occupations in the finance and banking sector will also undergo changes as a
result of climate change mitigation and adaptation needs. Managers, loan officers, investment
bankers and venture capitalists need to factor in and assess the climate risk attached to their
credit portfolio.*® Moreover, they need knowledge of the risks and returns associated with financing
new green technology projects in order to minimize initial investment risks. Commercial lawyers
need new skills to offer legal advice on projects with an environmental focus, and technical and
financial back-office clerks need additional skills to comply with new regulations.

3 S. Dupressoir: Climate change, the environment and jobs in UNI Europa’s sector (Brussels, European Trade Union Institute,
2009).
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Box 5.12. Occupations in the carbon finance sector

Flexible mechanisms introduced in the Kyoto Protocol included international carbon trading, which led to a
number of new green occupations.

The United Kingdom carbon finance sector employs over 21,500 staff in 2,500 companies, including emissions
traders, environmental lawyers, carbon auditors and CDM project investors. Financial brokers who once traded
fossil fuels are now buying, selling and trading current and future carbon emissions. The new occupational
profile requires the skills of the existing occupation plus additional specialized knowledge of new green mar-
kets.

Demand for carbon consultants is growing in developing countries such as Indonesia, where the number of
consulting firms providing services related to CDM projects has increased from 1 in 2005 to 20 in 2009.
Carbon consultants are hired to assist project owners in meeting national and international criteria to qualify
under the CDM. They help prepare the necessary documentation, develop the additionality argument (i.e.
proving the added value of the project in terms of potential for real and verifiable emissions reduction), and
generally assist in the project’s design and processing until it is eligible as a CDM project. A combination of
technical and financial skills is needed to perform these tasks. Technical skills required include the capacity
to calculate the emissions reduction potential using methods defined by the international CDM governing
body. Financial skills required include the capacity to undertake financial analysis of the project.

The country reports for Mali and South Africa both deplore a shortage of carbon consultants in the country.
Project developers, even if they are aware of opportunities under the CDM, face problems finding expertise
at national level. In addition, staff in financing institutions may be unaware of the CDM'’s provisions and thus
reluctant to provide finance for projects, or regulations may make it difficult for local authorities to access
carbon credits.

Box 5.13. Skills provision for the carbon finance sector

Emissions traders in the United Kingdom gain new skills through in-house training or through an industry-
led continuing training programme. In-house training includes specialist technical training, coaching, mentoring
and team work. The industry-led response is offered by the European Climate Exchange, a marketplace for
trading carbon emissions, including futures and options on allowances and certified emissions reductions.
The short courses of up to two days cover the principles of carbon trading, the CDM, voluntary markets,
carbon offsetting and carbon price drivers, among other topics. Training in trading software is also provided.
The United Kingdom Government also prompted skills development by establishing a prototype emissions
trading scheme to prepare firms for the European trading scheme. This allowed employers and employees to
acquire skills in measurement, verification and the design of a working registry to track the transfer of emissions
allowances.

In Indonesia, carbon consultants are trained on the job. New recruits receive in-house training on CDM pro-
cedures and methodologies. No courses are provided by the Government or international agencies. However,
carbon consultants benefit from two international professional associations: the global Project Developer
Forum, which assists carbon consultants in sharing knowledge and coordinating efforts to improve CDM-
related policies; and the Carbon Market Investor Association, which sustains CDM markets by fostering dialogue
between carbon investors, policy-makers and other stakeholders.

The first internationally accredited training course for carbon auditing in South Africa was run by a private
company, the Global Carbon Exchange. The company offers three-day courses on carbon footprint analysis
for carbon consultants, and carbon literacy courses for managers and executives.
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5.4.9 Administration and management

As the Green jobs report has highlighted,*® greening economies are faced with a substantial man-
agement challenge. This challenge consists of developing awareness, new perspectives and
managerial capacities to implement change in processes, rules, products and services. Managers
in enterprises, public administration and NGOs at all levels need skills for responding to climate
and other environmental changes. Drivers of skills change among managers and administrators
are first and foremost changes in the natural and built environment, such as resource scarcity or
pollution, with the addition of market opportunities in the case of enterprises. Administrators and
managers in government need skills to devise regulations in response to environmental challenges.
These new regulations then become additional drivers of change for business managers.

Administrative and management positions related specifically to environmental protection
include those of forest areas manager, protected natural reserves manager and public envi-
ronmental inspector. Posts in these occupations are likely to increase in number when
environmental legislation is strengthened. The occupational profile, however, is likely to remain
unchanged, unless legislation revises protection rules and standards.

The capacity of government administrators is crucial in the management of responses to
natural disasters. Institutional constraints and weaknesses can impede management of, for example,
floods or food shortages, as a case from Bangladesh illustrated.*’ Skills in preparation for disaster
and risk management are paramount for managers in disaster-prone areas.

5.4.10 Retail

The retail sector, while also subject to environmental regulation, will need to equip its workforce
with new skills mainly in response to changing consumer demand. Greening in the retail sector
also involves ensuring that supply chains for goods meet environmental or, more broadly, sus-
tainability criteria.

Businesses are increasingly recruiting sustainability managers to control certain aspects of
production and distribution processes and monitor activity in supply-chain partners. In South
Africa, this occupation is frequently found in multinational corporations and those relying on EU
or US export markets with higher consumer awareness of green issues. Sustainability managers
need knowledge of carbon and water footprinting and of sustainable agriculture and sustainable
labour practices, plus strong operational knowledge of their businesses to enable them to monitor
sustainability criteria and identify improvements in practice.

Growing demand for local products driven by the environmental awareness of consumers,
referred to as the relocalization of supply, can affect entire national food industries. Within these
supply chains, new marketing skills will be required to assist small producers to sell their products
in supermarkets and to be in contact with consumers, a practice long abandoned in global value
chains. For example, Tesco recently announced that it was going to open six new purchasing
centres for this purpose.*!

3% UNEP, ILO, IOE, ITUC: Green jobs.

40 S.Hugq, Z. Karim, M. Asaduzzaman and F. Mahtab: Vulnerability and adaptation to climate change in Bangladesh (Dordrecht,
Kluwer Academic, 1999).

41 Dupressoir: Climate change, the environment and jobs.
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Box 5.14. Store managers in the food retail sector: The case of Jollibee Foods Corporation

Jollibee Foods Corporation is the Philippines’ leading fast-food chain with 600 stores countrywide. In order
to comply with regulation on water effluents and solid waste management, the company developed a greening
initiative implemented by two new units: the Environment and Safety Unit and the Energy Management Unit.
Under this initiative, each step in the production and service process needs to apply the concept of “cleaner
production” within the existing standards of speed, service and cleanliness.

Store managers, who are experts in restaurant management, require new skills to ensure the implementation
of the company’s environmental initiative at store level. They need to know about energy-saving technologies
and to be able to monitor energy consumption and supervise compliance with environmental regulations. They
act as the stores’ pollution control officers, and are responsible for training the service crew.

New skills are provided by the two new units in the form of three-day training programmes on energy
management and pollution control, run in cooperation with the central government Department of Environment
and Natural Resources and the regional government Laguna Lake Development Authority.

5.4.11 Education and training services

The education and training sector is of critical importance in the green transition, disseminating
basic knowledge about environmental changes and affecting the behaviour of individuals in
matters of environmental sustainability. The skills required in the sector itself are also changing,
as teachers, trainers, instructors, school managers and public administrators adapt to change in
the demand for their services brought about by technological change and innovation, climate
change and environment, greening policy and regulation in specific teaching fields, and labour
markets.

The increasing demand for core skills (discussed in section 5.3 above) may be changing
how these skills are imparted. Pedagogical methods are being reconsidered with a view to finding
new ways of mainstreaming core skills in a wider variety of courses. For instance, teaching skills
in leadership, networking, negotiating and communications requires a great deal of pedagogical
innovation. Foreign languages are taught at all ages from early childhood, requiring quite different
teaching methods for different age groups. Environmental awareness is becoming widely recog-
nized throughout the world as one of the essential core skills; however, it is critical that
environmental awareness and sustainability skills are inculcated from early childhood, and as yet
they are not sufficiently embedded in teaching programmes at pre-primary and basic education
levels.

Whereas compulsory and general education have been relatively successful in integrating
core sustainability skills and environmental awareness into the curriculum, this remains to be
achieved in the case of informal, non-formal and vocational training. Technical and vocational
education and training (TVET) is crucial in producing a skilled workforce capable of adopting
and maintaining clean technologies, introducing further innovation, and implementing policies
and regulations in various green and greening industries. The urgent need for closer links between
training and the world of work poses a significant challenge for teaching and training staff and
their own hands-on skills.

Teaching and training personnel in all education systems and at all levels need command
of the necessary skills and methods to impart environmental knowledge, to create awareness and
to react flexibly to ever-changing labour market needs. In addition to these skills challenges, there
is a general shortage of teachers and trainers in many countries. In developed countries, population
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ageing is intensifying the shift from initial to continuing training. Reports from developed countries
point to achievements already made at the initial level of education and training, and state that
occupations related to environmental education and awareness have experienced considerable
growth and diversification. The future prospects for this sector are seen as stable, without expected
rises in demand for these occupations.*” However, many developed countries have registered a
shortage of trainers for the adult population, further aggravated by the fact that the population of
teachers and trainers is itself ageing.* Developing countries, meanwhile, have insufficient numbers
of well-trained teachers and trainers to satisfy the need to update the skills of large and in many
cases still growing workforces, including a need to incorporate environmental course content and
update curricula at primary, secondary, tertiary and adult training levels.

5.5 Gender implications

Environmental changes and their repercussions in the world of work and skills needs are not
gender neutral. Women are reported to be more vulnerable than men to the effects of climate
change because they represent the majority of the world’s poor, are proportionally more dependent
on threatened natural resources, and are more severely affected by natural disasters.* In addition,
women in the agricultural sector in developing countries have less access to credit or agricultural
inputs such as irrigation, most of which are administered by men; they generally also have a
lower education level than men and are thus less likely to be reached by extension services.*
Stereotypical attitudes of extension officials pose another challenge. Additionally, skills needs for
adapting farming practices differ between men and women, as men are often involved in cash-
crop cultivation while women farm food crops.* However, the picture is slightly different for
organic farming in Uganda, where the female proportion of organic farmers is reported to be
higher than that of men.

Technology-driven emerging and changing occupations remain dominated by men. Women
are vastly underrepresented in science and technology studies at both secondary and tertiary levels
of education and in the overall technical workforce.*’” Although women receive more than half
of university degrees in the OECD area, they account for only 30 per cent of degrees in science
and technology — and only 12 per cent in countries such as Japan and the Republic of Korea.*
Occupations in the renewable energy sector confirm this trend: men are generally overrepresented.®
In South Africa only one-third of climatologists, a highly skilled occupation working with climatic
models, are female.

42 ECO EMPLEO: Current state and trends of environmental employment in Spain (Valencia, 2008).

3 ILO: Teachers and trainers for the future: Technical and vocational education and training in a changing world, Report
for discussion at the Global Dialogue Forum on Vocational Education and Training (Geneva, 2010b).

#“ ILO: Green jobs: Improving the climate for gender equality too! (2009¢), available at: http://www.ilo.org/wcmsp5/groups/
public/---dgreports/---gender/documents/publication/wems_101505.pdf (accessed 1 Apr. 2011); E. Enarson: Gender and natural
disasters, Working paper no. 1 (Geneva, ILO, 2000).

45 Y. Lambrou and G. Piana: Gender: The missing component of the response to climate change (Rome, FAO, 2006).

4 FAO: People-centred climate change adaptation: Integrating gender issues (2007), available at: http:// www.preventionweb.
net/english/professional/publications/v.php?id=2706 (accessed 1 Apr. 2011).

47 OECD: Science, Technology and Industry Scoreboard 2007: Innovation and performance in the global economy (Paris,
2007).

% OECD: Gender and sustainable development: Maximising the economic, social and environmental role of women (Paris,
2008).

4 See e.g. G. Thielmann: Frauen im Bereich der Erneuerbare Energien Wirtschaft (Frankfurt, Genanet, 2005), available at:
http://genanet.de/uploads/media/genaS_6_EEWirtschaft.pdf (accessed 1 Apr. 2011).
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Box 5.15. A woman’s guide to green jobs in the United States

In the United States, more women than ever are working in higher-paying occupations and in management
positions, but many still cannot access jobs in fields traditionally dominated by men. This is making it hard
for them to enter, for example, green building. To enhance women’s opportunities in the green economy, the
US Department of Labor is putting together A woman'’s guide to green jobs. The guide is a roadmap showing
how women looking for jobs in the green economy can locate training and entrepreneurship opportunities,
access support structures like child care, and find their own career paths. A woman’s guide to green jobs
also provides both women workers and workforce professionals with information on hiring needs and challenges,
on in-demand and emerging jobs in green industries, and on related training options.

In addition, the Women's Bureau has nine green jobs training projects around the country. These were developed
in conjunction with experts in green industries and serve as models for engaging women and preparing them
for a variety of high-growth and emerging green jobs over the next decade. In addition to technical skills
training, the projects teach basic skills such as resumé (CV) writing, interview preparation, computer skills
and financial education.

Source: http://www.dol.gov/wb/media/Greenhome.htm (accessed 1 Apr. 2011).

A prominent exception to this trend, however, can be observed in some developing countries
such as Bangladesh and India, where NGOs are deliberately focusing on training women as solar
energy technicians and engineers. In rural areas of many developing countries, lack of energy
services mainly affects women, since they are usually responsible for providing energy for the
household, such as heating and cooking. These women help to install and maintain thousands of
solar home systems in rural communities.

In the area of recycling, waste collection and reuse of materials, country reports from
developing and emerging economies confirm that women are strongly represented, often organized
in cooperatives or associations. This gender bias might be connected with the low social status
of these occupations.

Some country studies, however, highlight an increasing interest among women in environ-
mental education and in gaining access to opportunities in natural resource management, tourism,
education and other fields. In Thailand, according to the country report, there are already more
women than men in occupations related to eco-tourism. This suggests that new green jobs in
areas where gender stereotypes have not yet developed provide excellent employment opportunities
that break gender barriers and ensure that existing discrimination is not replicated or entrenched.

5.6 Pathways of skills development: A review of players and practice

Action can be taken at various levels to address skills gaps and bottlenecks arising from the tran-
sition to a greener economy and to prepare the workforce for a greener future. This section
analyses how countries deal with the growing demand for new skills, what channels are used to
deliver those skills, and how effective they are. It covers both initial and continuing training, and
examines institutional frameworks, systemic provisions, financing mechanisms and a range of
different providers.

Just as different countries face different types and degrees of skill challenges and shortages,
so their respective education and training systems are embedded in very different institutions and
traditions. These will determine the starting point and delivery of skills responses. However, new
skills challenges can trigger innovative approaches and new training solutions, including strategies
for non-formal and informal learning.
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The report distinguishes five different levels of response: enterprise; industry, including sec-
toral bodies and enterprises within one industry; government (national, regional or local);
educational institutions, such as universities, training providers and research institutes; and finally,
non-state actors and international development partners.

5.6.1 Enterprise level

Skill needs for greening are usually first identified at the level of the individual enterprise. New
regulations and technologies affect specific jobs within the enterprise that require new skills.
Business opportunities arising from new markets or consumer demand might modify production
processes and thus trigger change in the entire workforce. The introduction of an environmental
management system is also likely to demand new skills from most employees.

In many countries and sectors, training organizations do not yet have sufficient capacity and
expertise to meet demand from companies for new skilled employees. In these circumstances,
enterprises moving to greener production and service delivery have largely focused on internal
training solutions instead of recruiting new staff. In developing and emerging countries, certain
skills and know-how are sometimes not readily available, for example those of windmill operators
or geothermal exploration engineers. In such cases companies either import skilled workers or
send their national experts for further training overseas.

Table 5.7 categorizes enterprise-level training responses according to the type and degree
of skill needs. Skills can be acquired informally on the job, with or without the help of colleagues
or mentors. A more structured approach includes non-formal in-company information sessions,
mainly related to general environmental awareness, climate change, or energy and resource effi-
ciency. If companies require more specialized skills, they commonly provide in-company short
courses. These courses and information sessions are usually run by in-house experts (in the case
of multinational enterprises, these may come from other offices) or by external specialists from
training providers, academia, other private companies (such as foreign suppliers of machinery)
or parent companies. Examples are short courses on fuel-efficient take-off and landing for pilots
of Virgin Atlantic or on fuel-efficient driving for Menzies fleet drivers.’® Assembly-line workers
at Heuliez in France producing electric vehicles were trained in electricity competencies. Training
workers on new policies and regulations usually also takes place in-house.

To provide a structured response to the need for more complex skills and competencies for
green jobs, a number of large enterprises at the forefront of green innovation and technology
have opened their own training centres. Siemens SE, for example, established its own training
centre in Bremen, Germany, to increase the supply and quality of service staff for its wind power
turbines and wind power plants. Gamesa has created a corporate university to provide training
and development opportunities for its staff, both to counter poaching from other wind energy
companies and to provide career advancement.’’ The Juwi Group, one of the world’s leading
companies in the renewable energy sector with a focus on solar, wind and bioenergy, opened a
training academy in Worrstadt, Germany, offering basic specialized modules in wind, solar and
bioenergy for all new employees.

30 GHK: The impacts of climate change on European employment and skills in the short to medium term: Company case studies
(London, GHK, 2009).

st E. Garcia Gerboles: Skills gaps and shortages for a greener economy: A company perspective — Gamesa, Presentation at
validation workshop on Skills for Green Jobs, 17-18 May 2010, Geneva.
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Table 5.7. Skills response at enterprise level

Skill need Skill response Training Trainer Example
setting

Skills for Learning by On the job None, colleague Crop diversification by

simple tasks doing mentor farmers in areas
affected by climate
change in Mali

General Structured In company In-house experts, Fujikura's workers in

environmental information external specialists Thailand receiving

awareness, climate sessions green awareness

change, resource training

efficiency

Specialized skills Short courses In company In-house experts, Coca-Cola training

external specialists packaging designers

to develop lighter
packaging

More complex Continuing Company’s own Company trainers ANCC-COOP training

skills and training training centre head of sale points

competencies in recycling, energy
saving and
management

Source: Authors.

There is a tendency for more structured responses to skill needs to take place mainly in large
national or multinational enterprises, for example Japanese companies in Thailand such as Fujikura
or Canon. Most training at the enterprise level is taken on the employer’s initiative to update the
skills of employees. Often, enterprises agree on training plans with staff or staff representatives,
tailoring training to match the skill needs of the company. Employees in France can also take
individual training leave on their own initiative.>

Apart from skills upgrading for particular posts and new jobs within companies, it is crucial
that companies consider overall processes and procedures that depend not on individuals but on
the collaborative effort of the whole organization. Enterprises need to learn to take environmental
concerns into account, to change modes of thinking and to challenge standard procedures and
rules. These adaptation processes take longer than training of individual employees because they
may imply changes in business culture.

The most widespread tools used in greening enterprise processes are environmental man-
agement systems such as ISO 14001 that require holistic assessments of production processes
and outputs. These tools contribute to enterprise learning and skills upgrading of employees at a
wide range of different levels, including management, administration, clerks, engineers, technicians
and operators.

The human resources department plays a crucial role in the greening process of companies.
In the Philippines, the human resources department in some companies serves as the principal
translator of the company’s green vision and mission into green human resources development
programmes, in close collaboration with environmental departments or managers. In Thailand,
companies have established green committees to improve energy and resource efficiency in pro-
duction. These committees also propose training plans for staff.

Most training at enterprise level is funded by the enterprise; however, in some countries,
enterprises are eligible for public support to fund continuing training of staff to achieve greener

52 French employers are not required to train their employees, but they are legally obligated to contribute funds to continuing
vocational training, providing a strong incentive. Cedefop: Vocational education and training in France (Luxembourg, 2008).
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work practices. In countries with levy funds financed by the private sector, such as Brazil, France,
the Republic of Korea and South Africa, companies can claim back their contributions to support
continuing training of staff. Public or private training providers may be involved. These measures
are part of the national skills development system.

5.6.2 Industry level

Skill needs for greener production and service delivery are felt not only by single enterprises but
by entire industries. Industry associations, sector skills councils, or chambers of commerce or
industry can all act as drivers of joint skills responses. Throughout the research, industry-level
responses were found more frequently in developed countries, where industry collaboration is
traditionally stronger than in developing or emerging economies. As one of the earliest industry
initiatives, starting as long ago as 1987, the chemical industry in Germany has played a leading
role in integrating environmental aspects into apprenticeship training.

Initiatives by industry associations

Industry associations can play a key role in identifying skill needs and developing their own
training responses. Instead of preparing training programmes themselves, they address requests
to the education and training system, for example in France, where demands from industry
associations led to a new qualification for renewable energy technician.

In the United Kingdom, the Royal Institute for British Architects has set up a Sustainable
Futures Group to inform its members about developments in sustainable building design. The
group also helps update curricula for architecture schools and continuing professional development,
as well as contributing to professional standards to ensure that skills for designing low-carbon
buildings are disseminated into the occupation. In Australia, the Master Plumbers organization
and the Mechanical Services Association have designed a GreenPlumbers training programme
jointly with the Plumbing Trades Employees Union which is being rolled out across the industry.
This programme was also extended into New Zealand and North America. Plumbing industry
associations in China have also developed green initiatives, supported by funding from provincial
government, which assist plumbers to become trained and accredited in household water and
energy efficiency.

Initiatives by sector skills councils

Sector skills councils are usually owned and led by employers, but their activities are co-sponsored
by the State. Their objectives are to reduce skills gaps and shortages, improve the industry’s pro-
ductivity, boost the skills of their sector workforces and improve skills supply.

Some skills councils already have sectoral or subsectoral strategies to address skill needs
for low-carbon economies, based on projected future labour force needs. In Wales, sector skills
councils together with the Welsh Assembly Government identify skill needs for low-carbon energy
generation, focusing on areas where Welsh industries have a strategic comparative advantage (e.g.
in technology or innovation) or where there are untapped resources (e.g. in waste and resource
efficiency).”® Other councils review and update existing qualifications, or devise new ones. The

33 Department for Economy and Transport: Capturing the potential: A green jobs strategy for Wales (Carditf, Welsh Assembly
Government, 2009).
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Australian skills council for rural and food processing industries, AgriFood, reviewed the food-
processing industry’s training package for animal care and management. The United Kingdom
council Construction Skills, together with the Institute of the Motor Industry, has set up a body
to develop a qualification in hybrid technologies in response to demand from particular car man-
ufacturers. Manufacturing Skills Australia has designed “units of competency” that are included
in different qualifications (see Chapter 4, section 4.7.3).

The green agenda has also sparked coordinated efforts among skills councils. A number of
United Kingdom sector skills councils have convened to form the Renewable Energy Skills
Group.>* The group provides a forum for coordinating a Renewable Energy Skills Strategy which
aims to take account of requirements across the supply chain from initial research, through in-
stallation and maintenance, to disposal at the end of a product’s life.”> In South Africa, the skills
response for solar water heating involves two sector training authorities, as both electrical skills
and plumbing skills are needed for this new occupation.

In the Republic of Korea, two new sector skills councils have been created: a Sector Council
Human Resource Development for New Renewable Energy, and one for Green Finance. Both
councils provide short training courses, the first on solar energy technology and the CDM, the
second on green industry trends, risk analysis, green finance and social accounting, and sustain-
ability assessment.

Initiatives by chambers of commerce or industry
Chambers of commerce or industry also make important contributions to the greening of sectors
by devising and running programmes for continuing training. The training institute of the Costa
Rican Chamber of Industries, for example, provides courses for auditors so that they can award
companies sustainability certificates, such as the Certificate in Sustainable Tourism in Costa Rica.
In Germany, different chambers have initiated cooperation in the area of energy efficiency
and renewable energy and have designed continuing vocational training courses offering quali-
fications including Specialist in Environmentally Compatible Energy Techniques, Specialist in
Solar Thermal Energy, and Building Energy Consultant.

Joint initiatives at industry level
Anumber of joint initiatives within particular industries have led to comprehensive skills responses
in pursuit of the green agenda at sector level, including the creation of industry training centres.
For example, an initiative to develop skills for the production of low-carbon vehicles in the
United Kingdom was discussed among employers, trade unions, research centres at university
and industry level, and training providers. This dialogue resulted in cooperation between Nissan
Motors United Kingdom , a college, a private sector training provider and a regional development
agency. This consortium created the National Training Centre for Sustainable Manufacturing,
which serves around 60 businesses in providing training for their staff at apprentice and higher
levels. In northern Germany, the Federal Association of Wind Energy, the employment agency
in Husum, the local chamber of industry and commerce, and local manufacturers and operators
of wind energy facilities established a building centre for renewable energy. Workers in the fields
of electrotechnology and machine building can train here to qualify as service technicians for
wind turbines.

3 AssetSkills, Cogent, ConstructionSkills, ECITB, Energy and Utility Skills, Lantra, SEMTA and SummitSkills.

%5 United Kingdom House of Commons: Green jobs and skills, Second Report of Session 2008—09 (London, Environmental
Audit Committee, 2009), available at: http://www.publications.parliament.uk/pa/cm200910/cmselect/cmenvaud/159/159i.pdf
(accessed 1 Apr. 2011).
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Public—private partnerships

Public—private partnerships play a prominent part in the skills response to environmental chal-
lenges, as well as in shaping the policy agenda at industry level and across traditional industry
boundaries. This is achieved by sharing costs and commitments in implementing strategies related
to skills development, and by strong engagement of businesses with the public decision-making
process.

Sometimes the incentive comes from governments. For instance, the Government of the
Republic of Korea encourages green skills alliances between large enterprises, universities, and
small and medium-sized businesses, and sponsors facilities, equipment and trainers for the pro-
vision of training in green technology. An example of government support for company training
relevant for wider societal outreach in Bangladesh is provided in box 5.16.

Box 5.16: A public—private partnership: Dhaka’s Recycling Training Centre

Waste Concern Group is a social business enterprise comprising both profit-making and non-profit-making
enterprises in the waste management sector in Bangladesh. It established a Recycling Training Centre at
Dhaka with financial support from the Ministry of Environment and Forests and the United Nations Development
Programme (UNDP). Target groups for training are local governmental officials, NGOs and community-based
organizations. Courses focus on community-based solid waste management and resource recovery. The centre
also trains trainers to help farmers to improve composting and use of the compost produced. The training is
provided by both in-house and foreign experts.

In other cases, the initiative comes from industry and businesses. In the United Kingdom,
the Aldersgate Group was set up in 2006 as a broad coalition of businesses, NGOs, professional
bodies, MPs and others.*® The group engages actively with Government and other key decision-
makers, presenting objective evidence with the aim of contributing to the future development of
the country’s economic, environment and sectoral policies. The group prepared a report entitled
Mind the gap, analysing the skills situation in the context of the transition to a low-carbon economy
and coming to the conclusion that the United Kingdom lacked the necessary skills to make the
transition happen.’’ The report called for strong alignment between skills, industrial and environ-
mental policies, with a corresponding skills strategy, to ensure success in the transition process.

5.6.3 Government responses at national, regional or local level

Governments are involved in skills responses to the demands of greening economies in a variety
of ways. First, they coordinate the updating of national qualifications and curricula and finance
skills provision. This includes the revision of existing qualifications and the creation of entirely
new ones, taking into account changes in general education and the need for teacher training.
Second, governments devise active labour market measures to cushion the effects of green structural
change and to ensure disadvantaged groups have access to the labour market. Examples of these
measures are included in Chapter 4, section 4.7.1. Third, they provide a number of initiatives

% Aldersgate Group: Skill needs for green jobs in the United Kingdom , Presentation by Andrew Raingold, Deputy Director,
at the technical validation workshop on Skills for Green Jobs, 17-18 May 2010 (Geneva, ILO).

37 Aldersgate Group: Mind the gap: Skills for the transition to a low carbon economy (2009), available at: http://www.
aldersgategroup.org.uk/reports (accessed 1 Apr. 2011).
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through line ministries and other bodies, including industrial and innovation policies. And fourth,
regional and local-level governments are best positioned to provide hands-on and flexible responses
to local demand and changing labour market situations. Examples of these different types of
response are set out below.

The formal training system: Updating existing courses

Changes in training systems and the qualifications and certifications offered through them are
determined by the systems’ established mechanisms. Systems that have a strong tradition in
updating qualifications and curricula, such as Australia, Denmark, France and Germany, follow
existing pathways to include skills for green jobs. Some countries have been involved in this
process of change for many years. However, many developing countries’ institutions still lack
general awareness of climate and environmental changes and related skills challenges. In India,
hardly any of the 4,650 vocational training institutes (500 of which are government-run industrial
training institutes) provide training in green technologies or related areas. Such countries with
less established pathways will need to create new measures and procedures to craft appropriate
skills responses within and outside their existing training systems. Clearly, future technological
developments, improved legislation and enforcement, and additional market drivers will continue
to require further updates and changes in skills provision.

Country reports show that there are two general approaches to including skills content for
greener occupations in existing curricula: first, including a standard module relevant across a
group of occupations; and second, updating the content of specific initial or continuing training
courses by adding new material to augment or replace existing content.

Standard modules may contain, for example, training on environmental safety (mainstreamed
throughout all national curricula for initial vocational and educational training in Estonia); knowl-
edge about organic farming in agricultural education (in France, promoted as an element in existing
curricula by the Formabio network); and skills for waste recycling, energy efficiency and con-
servation, and avoidance of pollution (included within the German dual apprenticeship system
for occupations outside the environmental sector). In the Philippines, the Technical Education
and Skills Development Authority (TESDA) plans to include an environmental component in all
training courses.

Initial training courses are updated when skills demand on the labour market changes, driven
by markets, technology or policy. The German course leading to qualification as plant mechanic
for sanitary, heating and air conditioning systems, for example, was modernized to enable
mechanics to operate modern heating, ventilation and air conditioning (HVAC) systems with min-
imal energy inputs. Moreover, they may now work for companies that also install solar photovoltaic
(PV) and thermal technologies, which can be linked into the HVAC system to provide a low-
carbon energy source. In the Philippines, mechanics, service technicians, transporters and
retrofitters in service shops, and employees of companies dealing with refrigeration and air con-
ditioning, received a joint update of skills when in 2004 TESDA developed a code of practice
for refrigeration and air conditioning, targeted at workers in these areas, to adjust the handling
of refrigerants in accordance with the Montreal Protocol on the reduction of ozone-depleting sub-
stances.

The formal training system: Creating new qualifications

While changing skill needs in existing occupations lead to updates of existing qualifications, new
occupational profiles have led to the creation of new initial or continuing training courses and
qualifications. Several countries emphasized that modernizing existing qualifications is prioritized
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over creating new ones because it is faster and avoids overspecialization of occupations.
Nevertheless, countries opt for different approaches: in the agricultural sector in France, organic
farming will be integrated into existing training courses, while the Estonian Qualifications Authority
has created a new qualification of “farmworker in alternative agriculture”.

In the waste and recycling sector, several new vocational qualifications have been created,
for example in waste management in Australian technical and further education (TAFE) institutes;
as recycling centre operator at the Costa Rican National Training Institute; as operator of recycling
industries in France; and as waste management assistant in Estonia. The German dual appren-
ticeship system split the existing apprenticeship for provider of waste management services into
four new occupations, mainly because of increasingly complex technological developments that
created a need for further specialization in the waste and recycling sector. The four are: recycling
and waste management technician; water supply engineering technician; sewage engineering tech-
nician; and pipe, sewer and industrial service technician.

New skills needs in renewable energy have often translated into new initial training courses
or qualifications. In Estonia, an occupational standard for renewable technology technicians is
currently under development, including technical skills related to new technologies as well as
core skills like teamwork, communication, learning and entrepreneurship. In the United Kingdom,
apprenticeships and foundation degrees in wind power are being developed. In South Africa,
three national standards related to solar water heating have been designed: two, on installing and
maintaining solar water heating systems, are offered as options within training in either electrical
engineering or plumbing; and the third, on mounting solar water heating systems, is a core unit
of the National Certificate of Hot Water System Installation.

In the building sector, the Australian TAFE institutes offer courses in sustainable building
design, and the Estonian qualification system has incorporated a new qualification of energy
auditor authorized to issue energy certificates for buildings. In France, requests for new qualifi-
cations in the construction sector mostly concern the creation of degree courses at university
level.

General education and teacher training

New and additional skills are imparted not only through training systems but also as part of
general schooling and tertiary education. The latter will be covered separately in section 5.6.4
below, as skills responses at university level, in contrast to public compulsory education, usually
enjoy a degree of autonomy and are not determined by government.

Several countries have mainstreamed environmental education throughout the educational
system and have adjusted curricula to cover themes such as energy efficiency, climate change
and waste avoidance. Some European countries started to include environmental concerns in
general schooling as early as the 1970s, triggered by debates about acid rain and environmental
pollution. These initiatives are implemented by ministries of education, often in collaboration
with ministries of environment or related departments (as for example in Uganda). Some countries
launched additional activities through various means: Internet networking sites offering resources
and learning material for teachers or virtual learning (e.g. in Denmark™®); teacher education projects
(e.g. in Costa Rica); and physical spaces for interactive activity, including information, education,
training and environmental action, within schools or other educational institutions (e.g. the Green

% http://www.klimaundervisning.dk; http://www.emu.dk/tema/klima/ (accessed 1 Apr. 2011).



5 How occupations change as economies go green ‘ 135

Room Project in Brazil). Efforts to raise environmental awareness and increase the attractiveness
of science subjects are also used to entice more students into science and technology studies after
compulsory education (e.g. in Denmark and Estonia).

The UN Decade on Education for Sustainable Development (ESD) has spurred further ini-
tiatives in this field and developed a wide resource base assembling good practice examples from
all around the world.” ESD seeks to integrate the principles, values and practices of sustainable
development into all aspects of education and learning. It has achieved some progress at inter-
national, regional and national levels, but needs to work on identifying ways to translate general
themes into particular applications responsive to local needs.®

Initiatives by government ministries and bodies

In addition to the responses to skill needs made by ministries of education and/or labour, other
skills development initiatives have been made by ministries or other public bodies that play an
important role in the transition to a greener economy. Some but not all are regarded as part of
national training systems. The main actors mentioned in country reports are ministries of envi-
ronment, agriculture, energy, tourism and public utilities, and their initiatives range from ad hoc
and small-scale training provision to more systematic training with broader outreach.

Thailand provides some interesting examples of training in specific skills for an entire sector.
The Ministry of Energy launched an initiative to train technicians at industry and village level,
jointly with training instructors, in energy management and technology, end-use systems in com-
panies and buildings, and the production process. It also constructed an eco-efficient house as a
showcase for training purposes and to encourage technology transfer. Also, the Ministry of Tourism
and Sports organizes training courses on eco-tourism in selected villages in which villagers learn
the skills they need to work as tour guide, tour operator, environmentalist, wildlife and environment
conservationist or hotel manager.

In the absence of a national curriculum in renewable energies, as a rather ad hoc training
measure the Egyptian National Renewable Energy Agency provides on-the-job training in the
operation and maintenance of wind energy technology.

The country reports also identified response strategies from ministries in cooperation with
institutions of formal training systems. In Indonesia, the Ministry of Environment in cooperation
with the Ministry of Labour launched an initiative in environmental competency in 2009. Aiming
for broad outreach, it established standards for production processes and for professions in the
environmental service sector such as retrofit and recycle technician, environmental impact assessor,
environmental laboratory worker and water pollution manager. In Thailand, engineers of the
Electricity Generator Authority in cooperation with the Department of Skills Development installed
solar generators in remote villages and trained villagers as solar electricity technicians to undertake
repair and maintenance.

In countries without national qualifications systems, such as the United States, the skill
content of occupations is regulated by state licensing requirements administered by state authorities,
mostly in collaboration with business associations. With regard to solar energy installation, for
example, a range of competing standards across states has emerged, with varying impact on the
industry’s development and skills provision.

3 http://www.unesco.org/new/en/unesco and http://www.desd.org/ (accessed 1 Apr. 2011).

0 UNESCO: Review of contexts and structures for Education for Sustainable Development (2009), available at:
http://unesdoc.unesco.org/images/0018/001849/184944e.pdf (accessed 1 Apr. 2011).
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Industrial and innovation policy
Governments can be directly involved in training provision, or they can provide incentives for
skills development. Industrial and innovation policies, including publicly funded research as well
as subsidies and incentives for research undertaken in the private sector, are powerful government
tools that play a critical role in advancing clean technology sectors and fostering research and
development. Some countries have established a national system of innovation, including a strong
partnership between public and private institutions promoting technological development.*!
Industrial investment strategies in Estonia and the United Kingdom focus research and
development in globally significant technologies and sectors, including low-carbon industries.
For the biotech industry, the United Kingdom Government established an Industrial Biotechnology
Innovation and Growth Team to provide strategic leadership and guide skills development. This
team recommended that the Government develop the United Kingdom’s world-leading science
base in several specialized areas, including plant science and marine organisms.

Box 5.17. A skills strategy for the Danish construction sector’s value chain

Denmark is developing a coherent and strategic skills development response for the construction sector’s
value chain. The response is based on the Government’s strategy for reduction of energy consumption in
buildings (April 2009), which highlighted the new skills needs associated with energy efficiency in buildings,
stressed the need for further education at all levels — from engineers and architects to electricians and blue-
collar workers — and stated that existing education and training programmes should be revised to ensure that
all future employees have solid basic skills in energy-efficient construction.

The skills response is organized through a process involving all stakeholders, and is being followed up by an
interministerial committee. A working group was formed, with members drawn from relevant business organ-
izations, educational institutions and public authorities, to thoroughly assess the skills requirements for
different occupations, such as engineer, architect, plumber, electrician and bricklayer, and low-skilled workers,
as compared to existing provision. The outcome of the process will be an action plan describing the existing
supply of skills for the sector and its value chain and presenting new initiatives and recommendations. Since
the government-led process was initiated fairly recently (October 2009), the effectiveness of the proposed
measures remains to be reviewed in the future.

Box 5.18 The Energy Regional Innovation Cluster in the United States

President Obama’s Administration created the Energy Regional Innovation Cluster (E-RIC) initiative to boost
energy efficiency research. The initiative will award US$129.7 million over five years to create a regional
energy efficiency research centre that will develop technologies for energy-efficient building systems. Seven
federal agencies, including the Department of Energy, Department of Labor, Department of Education and
the US Small Business Administration, support the initiative. The cluster will bring together a multidisciplinary
team of researchers to solve priority technology challenges that span work from basic research through engi-
neering development to commercialization readiness. It will disseminate new technologies into the local
marketplace and share best practices with the public and private sectors, working with local partners to
provide the necessary workforce education and training. By linking researchers with local businesses and sup-
porting specialized training in the local area, the initiative will create an economically dynamic region focused
on building efficiency technologies.

Source: http://www.dol.gov/opa/media/press/opa/OPA2010JR.pdf (accessed 1 Apr. 2011).

6l UN Department of Economic and Social Affairs: World Economic and Social Survey 2009: Promoting development, saving
the planet (New York, 2009).
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In the building sector, two governments have launched promising initiatives. In Denmark,
a multi-stakeholder initiative looked at the horizontal and vertical supply of skills for the entire
building sector’s value chain in order to determine if adjustments are needed within the education
and training system (see box 5.17). In the United States, seven federal agencies created the Energy
Regional Innovation Cluster — one of three proposed by the Administration and funded by Congress
— to foster innovation for energy-efficient building and link it with skills development systems
(see box 5.18). It is hoped that this investment in innovation and research will create the conditions
for major technological breakthroughs to make technologies affordable and commercially attrac-
tive. Disseminating new technologies to local markets is expected to boost economic development
and employment.

Regional and local responses

Governments at regional or local level are crafting responses to skill needs independently of
central government. These activities may arise out of a particular need, such as high regional
unemployment or regional skill shortages; out of legal obligation, for example in France, where
regions are responsible for providing continuing training; or in order to promote certain sectors
with growth potential.

Regions are key actors in the provision of continuing vocational education and training in
France as they define, implement and fund the regional vocational training policy for young and
adult learners. The Ile de France region, for example, designed a regional programme of vocational
training in environmental matters for 2010 which includes courses on ecological land use and
agriculture, pollution and nuisance prevention and reduction, waste management, application of
standards and social and environmental corporate responsibility, energy efficiency and renewable
energy development and management.

In order to respond to growing demand for renewable energy specialists in Extremadura,
Spain, the regional government introduced skills training programmes for solar energy installation.
Funding comes from the Extremadura regional employment body and the programme is managed
by a public regional enterprise, FONAMA (Promotion of Nature and Environment). The training
is targeted at employed and unemployed workers in the construction sector, in trades including
plumbing, electrical services and heating installation.

Community-level responses tend to be related to challenges directly affecting community
life, such as environmental degradation or waste disposal. In the Philippines, community organizers
associated with NGOs and local government units apply a “participatory resource appraisal” in
order to raise collective awareness about the state of the village economy, identification of local
resources that need to be safeguarded, employment and so forth. Climate change awareness still
needs to be incorporated into the appraisal process at local level.

Career guidance and counselling is another measure that can be applied in a decentralized
fashion to meet skill needs. The Republic of Korea is providing green career guidance to students
after higher secondary education to inform them about job and career prospects in green sectors.

5.6.4 Universities, training providers and research institutes

Educational institutions, private or public, devise their own skills responses to new demands from
industry, changes in environmental legislation or advances in technology. Public institutions often
follow government initiatives, but can also set their own agendas if new skills needs are identified.
Private institutions follow market demand. In Costa Rica, for example, 60 per cent of courses in
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environmental subjects are offered by private universities (most of them are postgraduate courses
of two years or less). Yet in the absence of clear quality standards in many countries the multi-
plication of private training courses sometimes raises concerns about their quality.

Universities and training providers may update existing courses and qualifications and/or
create new study fields to address skill needs to meet environmental challenges, sometimes with
the direct involvement of industry. Many of these courses are tailored towards new occupations
not yet included in national occupational classifications, such as environmental chemistry or
energy-efficient design (architecture) in Germany. Research institutes can also be involved in
skills provision, as they have at their disposal specialists in green technology and related fields
who are not often available elsewhere.

In some countries, educational institutions are faster than government policies in adjusting
the training they offer to current needs, for example where governments fail to put action plans
into practice. This is the case in the Philippines, where a law requiring that environmental education
be integrated at all levels of education has not been translated into concrete action: meanwhile,
a number of universities have launched environmental courses and degrees.

In other countries, governments play an important role in coordinating skills responses
among different educational providers. In Costa Rica, government-owned universities are coor-
dinated through the National Rector Council (CONARE), comprising several bodies including
the Inter-University Environmental Education Commission (CIEA). For the past 15 years, CIEA
has been active in incorporating environmental concerns into university activities, developing
curricula, proposing specific educational methodologies and conducting research on environ-
mental issues across disciplines. Private universities in Costa Rica do not possess a similar
coordinating body.

Updating existing and creating new courses and degrees

Universities and TVET institutions have updated existing courses with new content related to
environmental awareness and climate change. Courses on agrarian sciences in Germany, for
instance, now include a mandatory module on environmental and resource economics in which
students learn to interpret environmental problems, policies, targets and instruments from an eco-
nomic perspective. Polytechnic colleges in the Republic of Korea plan to revise and update
20 per cent of their curricula over the next five years with a view to training technicians and
technologists capable of meeting the skill needs of the green economy.

The country reports highlight a large number of new university courses, supporting the
research finding that new occupations seem to be more concentrated in high-skilled fields.
Educational institutions in all the countries studied have already devised courses in environment-
related fields, ranging from renewable energies and energy efficiency to organic farming, city
planning and water management. In particular, there is considerable growth in technology courses
covering energy and environment. In some areas (e.g. organic farming in Uganda, or renewable
energy in Bangladesh), universities are offering both short courses and degrees, reflecting varying
skill needs within one sector.

In renewable energy, the University of Aalborg in Denmark is offering a master’s programme
targeting people working in the wind energy sector with an engineering qualification. In Uganda,
a master’s degree programme in renewable energy was designed at the Faculty of Technology at
Makerere University. This programme, developed with input from both local and international
stakeholders, trains students in the use of renewable energy, including technology appropriate to
local circumstances, such as solar lamps that replace the traditional kerosene lamps. In Germany
alone there are 257 degrees at different universities related to renewable energy.
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Some new skills demands have led to the creation of new university departments. In Egypt,
for instance, the Faculty of Agriculture at Al-Azhar University established the Department of
Environment and Organic Agriculture in 1997, where formal education began in 1999/2000.
Likewise, the Faculty of Agriculture at Ain Shams University established the Department of
Organic Agriculture, taking enrolments from 2005/06.

In developing countries, although universities are responding to new skills challenges arising
from greening economies, the number of graduates is still low considering the market demand.
This is the case, for example, with graduates in renewable energy in Uganda. Quality issues are
also highlighted in a number of countries, in particular in relation to the calibre of teaching per-
sonnel. As skills for green jobs are newly emerging, many countries do not possess sufficient
numbers of national experts to staff their educational institutions. Therefore, developing countries
often need to rely on experts from other countries to fill the gap.

Educational institutions collaborating with companies

In order to align the provision of training closely with the demand for skills from industry, edu-
cational institutions enter into partnerships with private companies. The Engineering Faculty of
Cairo University has linked up with the Holding Company for Water and Wastewater, which pro-
vides scholarships for students of the bachelor’s programme in water and environment. The
programme aims to produce engineers who are capable of monitoring water projects and are
familiar with appropriate technologies in this field. Universities in Uganda consult private sector
stakeholders when curricula are updated in order to match market demand. In Estonia, universities
and vocational training centres are involved in continuing training of employees in Eesti Energia
AS (see box 5.19).

Box 5.19 Eesti Energia AS: An energy company’s cooperation with universities in Estonia

Eesti Energia AS is an Estonian state-owned company engaged in the production, sale and transmission of
electric and thermal power, and in the construction and maintenance of energy systems. Structural change,
EU and national regulations, technological innovation and the company’s new business strategy have created
the need for employees in several new green occupations: wind and hydro power plant operators and managers,
electricity and heat co-production plant operators and managers, fluidized bed combustion plant operators
and managers, energy auditors, persons authorized to issue energy certificates for buildings, technology
developers and technology managers, intellectual property managers, and technology transfer project
managers.

In order to respond to this need, Eesti Energia AS has hired graduates from and concluded cooperation
agreements with universities and training providers such as the Estonian University of Life Sciences, Tallinn
University of Technology, Virumaa College at TUT and East-Virumaa VET Centrem.

The cooperation covers three areas. First, Eesti Energia AS offers apprenticeship placement opportunities
for students. Second, the company organizes structured training for employees, such as weekend university
courses including excursions to sites where they can see the technology in operation (six thematic modules
over six months, including production of electricity and heat, and power distribution). Third, the company
and universities have jointly designed specific training courses for different target groups within the company
(skilled workers, technicians, line managers, engineers, dispatchers, heads of department, analysts). These
courses cover energy certification for buildings, (chartered) energy auditing, heat accumulation and green
energy.
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Research institutes disseminating knowledge and skills

Environmental research institutes employ specialists with the most up to date knowledge who
may provide training in new technologies. They may also go on to work in key positions in
industry and apply their research results in greening existing jobs and creating new green jobs,
both for themselves and for other employees.

Research institutes are active in a wide range of sectors. Their work contributes to identifying
and promoting solutions for greener production and addressing climate change. In order to
strengthen adaptive capacity in the face of climate change in Mali, an agro-meteorological division
was created within the National Weather Service, and agents were trained in data processing,
transmission and storage to improve weather observation. In the effort to cut pollution in India,
the Central Leather Research Institute offers training programmes at academic and vocational
level as well as specialized short-term programmes targeting executive staff from the leatherwork
industry. Also in India, The Energy and Resources Institute (TERI) provides training programmes
on biomass gasification for manufacturers, technicians, local service providers and state nodal
agencies.

In Bangladesh, the Renewable Energy Research Centre promotes solar thermal and PV
applications and maintains the only solar energy dissemination park in the country at the campus
of the University of Dhaka. The centre organizes research activities in the field of solar, wind
and other alternative sources of energy; encourages research projects; trains, coordinates and
establishes links between students, scientists, engineers, stakeholders and policy-makers; and sup-
ports students in their research. Training courses have been initiated as a response to the country’s
energy crisis and include courses in on-grid and off-grid PV systems and training of trainers for
installing solar home systems.

5.6.5 NGOs and international development partners

NGOs also contribute to skills provision for green jobs, often with the support of international
development partners. In developing and emerging economies, international development partners
play an important role in funding skills development for new green activities, occupations or sec-
tors, or in providing training for new skills unavailable in the country. They usually work in
partnership with national authorities, institutions of the formal training system, businesses or other
stakeholders.

NGOs often operate where formal training systems are absent or weak. In India, the Barefoot
College has become increasingly involved in skills provision for renewable energy. Working as
anon-formal training provider in a number of Indian states, it organizes training in solar technology
for illiterate or semi-literate women from villages. They apply an innovative methodology, com-
bining traditional knowledge and modern skills (see boxes 5.7 and 5.8 above). In Thailand, the
NGO Border Green Energy Team trains villagers and local government technicians in the operation
and maintenance of solar power systems (including removal and recycling of dead batteries),
micro-hydro systems and bio-digesters. As courses only take a couple of days, skills provision
is basic but sufficient for standard maintenance work. In Egypt, NGOs are involved in
community-based solid waste management, supplementing government intervention at local level.

In Brazil, an international development agency provided technical input to make existing
occupations greener. The Ministry of Mines and Energy and the Ministry of Development, Industry
and Commerce, in association with manufacturers and retailers, launched the Programme of
Replacement and Promotion of Access to Efficient Refrigerators. The programme’s objective is
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Box 5.20. Providing sanitation skills in India: An NGO success story

Defecation in the open has been identified as the biggest cause of poor water quality and rampant water-
borne disease in India. A national NGO, Ramakrishna Mission Loksiksha Parishad (RKMLP), initiated the
country’s first demand-driven sanitation strategy in Midnapore district in 1990, in collaboration with inter-
national organizations and local government. The Midnapore sanitation strategy has been recognized as a role
model in promoting the Central Rural Sanitation Programme (CRSP) in India.

RKMLP organized training for master masons, village masons, artisans and mechanical fitters in the production
of sanitary hardware, and for village masons, mechanical fitters and caretakers in project operation, maintenance
and monitoring. New skills needs were met: for example, women involved in hardware production required
training in masonry, which was delivered on the job; and village people hitherto involved in constructing
latrines for individual households had to learn the different skills involved in manufacturing sanitary pans.
RKMLP worked with village youth clubs and other NGO partners in Midnapore district at grass-roots level in
planning and implementing the sanitation programme and in delivering follow-up services. In order to stimulate
demand and change mindsets, the training emphasized local communication and awareness raising as a
means of changing habits.

As a result of this campaign, the proportion of households with toilets rather than latrines in Midnapore district
increased from 4.47 per cent in 1991 to 100 per cent in 2007.

to replace 10 million obsolete refrigerators within the next ten years, preventing more than
7 million tonnes of CO, emissions and removing 5 million tonnes of CFCs. SENAI, the largest
vocational training provider in Brazil, supported by the German development agency GTZ,
developed training courses for refrigeration mechanics in new techniques, including alternatives
to CFCs that do not damage the ozone layer.

5.7 Conclusions

Occupational change depends on the degree of skill change taking place. If the skill changes
needed are small or moderate, the skill profile of existing occupations will change. If the skill
changes needed are considerable and new specializations become necessary, new occupations
may emerge. In addition, increased investment can lead to increased demand for existing occu-
pations with unchanged skill sets.

Occupational change is taking place in both blue-collar and white-collar jobs, as well as at
all skill levels. There seems to be a tendency for emerging occupations to require higher-level
qualifications, while changes in existing occupations happen more often at the low and medium
skill levels. A clear finding is that jobs in existing occupations facing skill changes will by far
outnumber jobs in newly emerging occupations.

Taking as the starting point the assumption that every job can become greener, environmental
aspects have to be considered in all mainstream activities, not only in eco-industries. Clearly
some sectors are more affected by occupational change than others, but all sectors generally need
certain environmental competency levels in their workforce, such as skills in energy and resource
efficiency, knowledge of environmental legislation, and awareness of how to reduce environmental
pollution and waste.

Skills responses to meet current and future demand occur at different levels and through a
variety of different channels and mechanisms, from company-level training through initiatives
by industry associations and sectoral skills councils to national and local government programmes,
tertiary educational institutions and non-formal NGO activity. Two general patterns of activity
can be identified.
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Countries with well-developed and responsive skills development systems are incorporating
environmental considerations as cross-cutting issues in training programmes at all levels. To
update occupations they use existing mechanisms. For some new occupations, they have created
new initial or continuing training programmes to target specific skill needs. In these countries,
company initiatives in environmental training are less frequent, though larger companies offer
company-based continuing training as a vital supplement to formal training. Responses of training
systems have become more comprehensive over time. Initially, isolated or optional add-on
courses were offered to supplement existing skills training for a small group of occupations,
firms or industries. Today, courses tend to be offered across several occupations or industries,
implying that the long-term importance of climate change abatement and greening is being rec-
ognized by a number of national training systems.

In countries with less responsive education and training systems, companies usually account
for the biggest share of skill provision. A lack of sufficient or sufficiently skilled teaching per-
sonnel is often addressed by bringing in expertise from parent companies. In addition, procedures
for developing skills programmes within training systems are often slow and cumbersome. In
developing countries, NGOs are key providers of non-formal skills provision for green jobs in
certain sectors and activities, with a particular focus on vulnerable groups and rural areas.
International development agencies also provide funding and expertise. Training responses are
often isolated and sporadic, and their impact on the greening of industries and the economy as
a whole remains limited.

Throughout all the country reports, experts expressed a general difficulty in assessing the
effectiveness of skills responses. Many initiatives are too new to evaluate and have trained only
one or two generations of students. Even in Australia, where a comprehensive skills development
agenda is being promoted across many occupations and industries, few data are available on the
uptake and completion of green skills education and training courses. Moreover, the impact of
the financial and economic crisis since 2007-08 may distort the picture.

Mainstreaming environmental topics across compulsory education is seen as effective in
creating overall environmental awareness. Turning that awareness into career opportunities
requires TVET systems that are more responsive to the new demands of the green economy.
Courses offered at university level that range across a wide array of subjects also tend to be
evaluated positively.

There are, however, a number of observations that can be made about effectiveness. In
brief, an effective skills response depends on the selection of the appropriate instrument for the
degree and type of skill needed; on effective implementation of the response; on economic and
social conditions in the country concerned; and, probably most importantly, on the current state
of the national skills development system. Across all development levels, the factor often iden-
tified as critical is coordination, and this in turn requires good communication channels between
industry and the training system on occupations and training needs, and between government
bodies responsible for policies and programmes on greening and those responsible for training.

Generally, but particularly in developing countries, women are under-represented in science
and technology related green jobs, and disproportionately strongly represented in low-end green
jobs in, for example, waste collection and recycling. On the other hand, green jobs offer a
particular opportunity to break gender barriers as gender stereotypes in new occupations do not
yet exist.

A high level of educational attainment is not in itself a sufficient response to the needs of
a greening economy. A shortage of training in vocational and technical skills can still impede
the green transformation.
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Skill needs for green jobs have triggered some innovative training solutions. These include

joint initiatives by social partners at sectoral or regional level; collaboration between companies
and training providers or universities; research institutes reaching out to undertake community-
level training; and proactive approaches by international professional associations and NGOs
involving training of trainers and projects in areas out of reach of formal training provision.

Three types of responses were rated as most effective across countries: industry-level

responses; public—private partnerships; and multilevel responses involving all stakeholders.

Industry-level responses have proven ability to supply skills matched to current demand,
in both quantitative and qualitative terms.

Involvement of social partners in education and training, and in particular public—private
partnerships, has generated effective training responses and triggered green change on a
larger scale.

Coherent multilevel skills development responses are most effective for greening economies,
as they address both consumption and production patterns. They influence consumption by
raising environmental awareness through general schooling or mass media; and they help
production move to more environmentally conscious practices through training programmes,
vocational, technical and higher education and training, and lifelong learning at enterprise
or industry level.

For effective and targeted responses, then, the close involvement of all stakeholders con-

cerned is key. Where this is achieved, it is likely to constitute a most effective contribution to
the transition to a greener economy.
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green jobs and related skills, and complicates their incorporation into occupational and industrial

uniform statistical definition of green jobs does not exist. This creates difficulties in measuring\

classification systems. Anticipation of skill needs remains in need of improvement not only in respect
of environmentally driven skill needs but across whole economies. Countries which enjoy long-
established systems for the early identification of skill needs and elahorate labour market information
systems (LMIS) certainly benefit from those, but still require additional means of detecting new needs
resulting from the transition to a low-carbon, greener economy. Where LMIS are not developed, coun-
tries rely on ad hoc surveys and one-off initiatives, often supported by donor organizations and with
no or limited sustainability. The most effective approaches to anticipating and monitoring needs for
green skills are those that are built on social dialogue at sectoral or grass-roots level. There is also

/

a need for greater coordination across economic sectors.

Evidence from numerous countries around the world suggests that ambitious policies to green
current production patterns, including national targets for cuts in GHG emissions, frequently fail
for lack of a qualified workforce. Timely identification and provision of the skills needed to
ensure a smooth and just transition to the low-carbon, green economy are therefore crucial. To
this end, there is an urgent need for accurate information on the current and expected quantity
and quality of relevant skills.

This chapter discusses countries’ existing approaches to defining and measuring green jobs,
and to identifying and anticipating the skills needed to perform them. It then goes on to describe
new tools and approaches that can be used to detect demand for skills in a greening economy.

6.1  Measuring and classifying green jobs and related skills

In order to measure anything, it is necessary to delineate what is to be measured. Measuring
employment and skills is no exception, requiring clear concepts and boundaries. However, since
the concept of “green jobs” is a relatively new one and still very much under development, it is
a moving target which is hard to capture. Green jobs are not easy to define: many countries came
up with multiple definitions but none of them seem to be satisfactory as a basis for measurement
at occupational, sectoral or skill level. Nor is there any uniform definition at international level
which would be easy to use for measurement and monitoring purposes.

According to the ILO definition (see Chapter 1 above), work that contributes to preserving
or restoring the quality of the environment, and which meets the principles of “decent work™,
can be considered green.' This definition is deliberately broad, incorporating an assumption that

! UNEP, ILO, IOE, ITUC: Green jobs: Towards decent work in a sustainable, low-carbon world (Geneva, 2008).
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every job can become greener. From a policy perspective, such a definition is totally justifiable.
But the dynamic and inclusive nature of the green jobs concept confronts us with an immediate
problem in respect of measurement: how to set up boundaries when the definition deliberately
does not imply them?

One attempt to introduce a statistical definition across countries, specifically for data collection
purposes, was made by Eurostat. Its data collection handbook,? which builds on earlier work with
the OECD,? serves as a complete reference tool for developing a data collection system on the
environmental goods and services sector in the EU Member States. It introduced the following
definition of the environmental goods and services sector: “For statistical purposes, only tech-
nologies, goods and services that have been produced for the environment (‘environmental
purpose’) are included in the scope of the environmental sector.” Environment-related activities
are defined as those that “measure, prevent, limit, minimize or correct environmental damage to
water, air and soil, as well as problems related to waste, noise and eco-systems. This includes
cleaner technologies, goods and services that reduce environmental risk and minimize pollution
and resource use.” The definition is appropriate for the environmental sector and it does demarcate
statistical boundaries, but it does not capture the full spectrum of the green economy. It is not
entirely clear whether it covers all those jobs for which demand increases as economies become
greener but which do not change in nature (e.g. bus drivers, railway workers), or those jobs whose
processes reduce environmental impact but do not use clean technologies and do not produce
goods and services that themselves can be defined as intrinsically “environmental” per se.

Some countries have introduced their own definitions specifically for measurement purposes.
For instance, the US Bureau of Labor Statistics (BLS) is using the following definition for meas-
uring green jobs:

A. Jobs in businesses that produce goods or provide services that benefit the environment
or conserve natural resources.

B. Jobsinwhichworkers’ duties involve making their establishment’s production processes
more environmentally friendly or use fewer natural resources.’

The definition therefore includes both output and process aspects of green jobs. However,
it does not resolve the challenge of defining the boundary between green and other jobs.

Given the pace of technological change and innovation, the objective reality of which jobs
are green and to what extent will be constantly changing, influenced in addition by green policies,
regulations, investment decisions and market forces. Anticipating this change is as desirable as
it is difficult: it takes time to adjust the supply of skills and therefore a forward-looking approach
is necessary; however, in the absence of reliable information on the quantity and quality of green
jobs currently available, anticipating future demand for skills becomes an almost impossible task.

The skills themselves are not easy to measure either. Competencies, for example, can be
assessed only by directly observing their application: a process so resource- and time-consuming

2 Eurostat: The environmental goods and services sector: A data collection handbook (Luxembourg, European Commission,
2009).

3 OECD and Eurostat: The environmental goods and services industry: Manual for data collection and analysis (Paris, 1999).
4 Eurostat: The environmental goods and services sector.

> http://www.bls.gov/green/ (accessed 1 Apr. 2011).
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that it is almost impossible to implement systematically across industries and occupations.
Measurement therefore usually relies on proxies for skills, such as occupations, qualifications,
fields of activities, fields of training etc.

We are therefore confronted with the double challenge of measuring two moving targets —
skills and jobs — in a continuing process — the transition to a greener economy.

The lack of a uniform statistical definition of green jobs is partly to blame for the difficulties
in updating occupational and industrial classifications to reflect greening processes. At the inter-
national level, the International Standard Classification of Occupations (ISCO) and International
Standard Industrial Classification of All Economic Activities (ISIC) do not yet include officially
defined green occupations and industries. These classifications are deliberately not too detailed
to make them internationally applicable. Many ISCO occupations include both some green and
some “brown” (environmentally polluting) jobs and tasks: only a small group of occupations
could be considered entirely green, while some tasks and occupations might be green or brown
depending on the context in which workers operate. The situation is similar in respect of industry
definition in ISIC. Cross-tabulations of ISCO and ISIC may be helpful, but do not solve the
problem as their use produces only rough estimates owing to lack of detailed data.®

Several national reviews of occupational classification systems have investigated whether
the green economy is adequately captured by current definitions. The most rigorous and systematic
is the US system of occupational research for the O*NET database. O*NET monitors evolution
of occupations regularly, using standard procedures, and presents occupational descriptions online
for purposes of career guidance and human resources development. Within this context, the task
of identifying green occupations was not a one-off exercise but part of a well-established system.
O*NET investigated the impact of green economy activities and technologies on occupational
requirements and on the development of new and emerging occupations. (See box 6.1.)

A 2009 study by the Washington State (US) Employment Security Department found that
green jobs are concentrated in industry classifications and occupational titles which “promote
environmental protection and energy security”.” The study obtained responses from 9,500
employers in relation to directly employed “green” employees, their job titles and associated qual-
ifications, and identified four core areas of direct green employment — energy efficiency,
renewable energy, pollution reduction and pollution clean-up and mitigation. The study sorted
green jobs in these four areas according to the North American Industry Classification Standards,
and found that 86 per cent of all green jobs existed in just six industry classifications:

. specialized trades associated with residential, commercial and industrial construction;

»  professional, technical and scientific services — a group dominated by law, engineering,
accounting, advertising and architectural firms;

e crop production;
*  building construction;
e waste management and remediation services; and

*  agricultural and forestry support activities (crop-harvesting services).

¢ Based on results of ongoing research in the framework of the joint EC-ILO project “Knowledge sharing in early identification
of skill needs” (2010-11).

7 2008 Green economy jobs in Washington State (Olympia, WA, Washington State Employment Security Department, 2009).



148 ‘ Skills for Green Jobs: A Global View

Box 6.1. Greening occupational descriptions: The O*NET research in the United States

The Occupational Information Network (O*NET) is being developed under the sponsorship of the US Department
of Labor/Employment and Training Administration (USDOL/ETA) through a grant to the North Carolina
Employment Security Commission which operates the National Center for O*NET Development.

The Center recently investigated the impact of green economy activities and technologies on occupational
requirements in an effort to determine their impact on current O*NET-SOC (Standard Occupational Classification)
occupations and the development of new and emerging occupations as potential candidates for inclusion in
the O*NET-SOC system. Its report, Greening of the world of work, which uses the O*NET-SOC updating method-
ology and draws on current research on greening in the world of work to examine 12 different sectors of the
green economy, has important implications. Its systematic process includes identifying three types of occupations:
(i) existing O*NET-SOC occupations; (ii) new and emerging occupations identified from previous research which
are undergoing “greening”; and (iii) new and emerging candidate occupations newly identified in the green
economy. The methodology consists of the following steps: literature review; identifying, compiling and sorting
job titles; clustering titles to identify occupations and occupational sectors; determining overlap with current
O*NET-SOC occupations; identifying potential green economy new and emerging occupations; researching
potential green economy new and emerging occupations; building and consolidating evidence for final deter-
mination of new and emerging occupations; and finally, compiling and reporting new and emerging evidence.

Occupations already existing in the 2006 O*NET-SOC taxonomy that are experiencing an increase in employment
demand but no significant changes in job tasks are designated green increased demand occupations. Those
already existing in the 2006 O*NET-SOC 2006 taxonomy where the essential purpose of the occupation remains
the same, but tasks, skills, knowledge and other such elements have been altered by the impact of green
economy activities and technologies, are designated green enhanced skills occupations.

In summary, a total of 64 O*NET-SOC occupations from the 2006 taxonomy were identified as green increased
demand occupations and 60 O*NET-SOC occupations as green enhanced skills occupations. In addition, 45
O*NET-SOC new and emerging occupations previously identified through research on in-demand industry
clusters and 46 newly identified new and emerging occupations in the green economy qualified as “green new
and emerging” occupations. Related occupational profiles were described according to a common set of factors.
These findings are now reflected in the O*NET-SOC system and the result will be continuously updated.

Sources: http://www.onetcenter.org; O*NET: Updating the O*NET-SOC taxonomy (Mar. 2006); O*NET: New and emerging (N&E) occu-
pations methodology development report (Apr. 2006); Dierdorff et al.: Greening of the world of work: Implications for O*NET-SOC and
new and emerging occupations (2009), available at: http://www.onetcenter.org/dl_files/Green.pdf (accessed 1 Apr. 2011).

Within these results, 53 per cent of “green jobs” were identified as being within the energy
efficiency sector, with almost half of those falling in the specialized trades classification. Over
30 per cent of “green jobs” related to the reduction of pollution, with strong representation in the
crop production occupational category.

In Australia, the taxonomy for green jobs set out in Chapter 5 (box 5.2) was derived from
existing occupational, industry and skill classifications and introduced a distinction between the
environmental and sustainable aspects of green work.®? The Australian Bureau of Statistics plans
to design a methodology and a dataset which will cover the national green workforce.

In France, one of the objectives of the Mobilization Plan for Green Jobs (see Chapter 3,
box 3.1) is to identify green occupations. Pole emploi, the national employment agency, has pro-
duced a document mapping out green growth occupations.” The inventory, based on a similar
approach to that of O*NET in the United States, distinguishes three occupational categories:

8 W. Ehimcke, G. Philipson and C. Kold-Christensen: Who are the green collar workers? Defining and identifying workers in
sustainability and the environment (St Leonards, Connection Research, 2008), available at: http://www.eianz.org/sb/modules/
news/attachments/71/Green%20Collar%20Worker%?20report%20Final.pdf (accessed 1 Apr. 2011).

¥ Présentation par Pdle emploi d’un outil de cartographie des métiers de la croissance verte, Rapport final du comité de
filiere énergies renouvelables (Jan. 2010).



6 Anticipating and monitoring skill needs ‘ 149

¢ green occupations (i.e. “new’ occupations);

e greening occupations (i.e. established occupations that will evolve to take account of envi-
ronmental factors); and

*  occupations that will not be modified, but that will be impacted by green growth dynamics.

In Spain, the Observatory of Occupations of the National Public Employment Service has
developed profiles of environmental occupations and their impact on employment. The study was
based on a questionnaire survey conducted among enterprises in green sectors. The list of profiles
included occupations with modified content as well as new occupations and related skill needs.
(See box 6.2.)

In the Republic of Korea, the Ministry of Labour analysed the current National Standard of
Industry and National Standard of Occupation to identify green industries and green occupations.
From a total of 169 industries (at 3-digit level), 47 industries were identified as related to the
green economy, as were 53 out of a total of 139 occupations (4-digit level). The inclusion of in-
directly related green sectors would bring another 73 industries and 114 occupations into the
green category. From this categorization, it is estimated that in 2007 there were 320,000 green
jobs and 1,070,000 green-related jobs in the country.

Box 6.2. Identification of green occupations by the Observatory of Occupations of the National
Public Employment Service in Spain

The process of identifying green occupations in Spain’s economy has been under way since 2002, when an
initial study proposed their inclusion in the national occupational classification. In 2006 the Ministry of
Labour initiated more specific research on environmental sectors and occupations, using the OECD’s 1999
definition of environmental activities as a starting point. It determined that some green jobs were already rec-
ognized in its classification system while a few others were not. This project made recommendations to create
new occupations and disaggregate some existing occupations.

In 2008 the Observatory of Occupations prepared a report which was coordinated by the Spanish Public
Employment Services Agency in cooperation with the Ministry of Labour, Ministry of the Environment and
regional authorities. The report classified the following ten sectors as green: sewage water treatment; waste
treatment and management; renewable energy production; management of nature reserves; forestry manage-
ment; environmental services; environmental education and information; eco-agriculture and eco-cattle-farming;
internal environmental protection activities within companies; and public employment in environmental
affairs.

The report took into account environmental policies at international, national and regional levels, employment
trends, new technologies in use and occupational profiles. It was based on a literature review of previous
studies, analysis of existing data, and a questionnaire survey and telephone interviews conducted among
enterprises and key external informants. The questionnaire covered occupational profiles, modifications in
occupational content, innovation and technology, new occupations detected, employment trends and training
needs. The qualitative research revealed 82 occupational profiles in the ten sectors, giving for each its title
and definition, educational profile (including levels of qualification and specific skills required), and a list of
related technologies, innovations and tools.

Sources: E. Cuevas Riano: The Spanish occupational observatory (under PES) and their occupational research for green jobs, Presentation
at the technical validation workshop on “Skills for Green Jobs”, Geneva, 17-18 May 2010.

Ministerio de Trabajo y Asuntos Sociales (MTAS): Estudio Marco sobre sectores y ocupaciones medioambientales (Madrid, Observatorio
de las ocupaciones del servicio publico de empleo estatal, 2006).

MTAS: Perfiles de las ocupaciones medioambientales y su impacto sobre el empleo (Madrid, Observatorio de las ocupaciones del servicio
publico de empleo estatal, 2008).

OECD and Eurostat: The environmental goods and services industry: Manual for data collection and analysis (Paris, 1999).
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Brazilian researchers, through consultations with experts, identified a group of occupations
that would be affected by national environmental legislation and by the diffusion of some cleaner
technologies. They distinguished between occupational groups in industries with great opportu-
nities for reducing emissions; jobs in green economic activities; and occupational groups associated
with green economic sectors representing greater growth potential than other sectors for the next
five years.

It is broadly acknowledged in all 21 country studies included in this research that there is
a paucity of data on the classification and incidence of green jobs. The available data tend to be
estimates and/or partial snapshots based on ad hoc surveys. Time series of rigorously and sys-
tematically collected observations across industries are so far absent. Most countries, confronting
the challenge of measuring and classifying green jobs and skills, agree that any formal quantitative
approach is likely to yield only rough estimates, and that therefore a holistic approach which
explores both the volume and the characteristics of the jobs and skills (or their proxies) is to be
preferred. A more standardized and rigorous approach, with guidance on how to prepare a taxonomy
of green jobs/occupations and related skills, is widely sought.

6.2 Identifying skill needs: Evaluating existing systems and tools

6.2.1 Well-established systems for early identification of skill needs

There are well-established systems for timely identification of skill needs in a number of the
countries studied, namely Australia, France, Germany, the United Kingdom and the United
States, and to a certain extent South Africa. These systems apply a combination of quantitative
forecasting, qualitative needs assessments, institutional social dialogue mechanisms and regular
information flows to education and training systems. They are implemented at national, sectoral
and regional levels, and include provision for analysis of changing occupations and qualifica-
tions.

These countries manage the translation of policy decisions and regulatory requirements into
skills demand relatively well. They also try to reflect the changes in skills needs in the education
and training provided. The latter task, recognized to be difficult, is addressed through attempts
to apply systemic coordination mechanisms and continuous information exchange. The complexity
of systems to identify skill needs, involving multiple layers of information and multiple stake-
holders, often leads to a lack of transparency. Some countries seek to overcome this problem by
establishing one central point into which information from different levels is fed and from which
the collection of information is coordinated.

This is the case in France and also in the United Kingdom, where the system is under reform.
The United Kingdom is developing a new institutional framework which relies on sector skills
councils (SSCs) in order to better understand the needs of industry. The United Kingdom has
established the United Kingdom Commission for Employment and Skills (UKCES) with a brief
including an annual Strategic Skills Audit and a clear mandate to identify what green skills are
required by employers in priority sectors — reflecting the focus of central government on “priority
industries”. The Alliance of Sector Skills Councils, the collective voice of the SSCs — the em-
ployer-driven organizations that seek to ensure that skills taught are relevant to the world of work
— is responsible for coordination across sectors and works in a collaborative partnership with

10 http://www.sscalliance.org (accessed 1 Apr. 2011).
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UKCES. The identification of skills for a low-carbon economy is one of its cross-sectoral activ-
ities.'”

In France the system is characterized by the existence of a broad network of observatories
for employment and training, which brings together the various players in the labour market with
the aim of reaching a common diagnosis of skill needs. Some of these research and monitoring
centres work at sectoral level (industry observatories), others at regional level (regional observa-
tories); all combine macroeconomic projections and quantitative surveys with qualitative
information. The new Mobilization Plan for Green Jobs included the establishment of a new
observatory for emerging environmental professions, which is now in its pilot phase. This network
of observatories complements national-level forecasts and studies (carried out through the General
Planning Commission and the Development Agreement for Employment and Skills).

All of the countries noted above have some form of system for medium- to long-term fore-
casting of future occupational needs, which serves as the basis of state-driven investment in new
qualifications and related education and training provision. These systems employ a mixture of
quantitative and qualitative assessment of labour market and occupational changes, supported by
contributions from employers and trades unions. Indeed, there is wide agreement across many
of the country studies, shared by the present authors, that a built-in social dialogue mechanism
is the strongest feature of their institutional arrangements.

When attempting to respond to a specific change in skill needs, such as one related to the
greening agenda, quantitative forecasts have proven to be inefficient. The weaknesses of national
forecasting in terms of accuracy and the level of detail provided are acknowledged in many coun-
tries. This general weakness is exacerbated by the presence of major and rapid changes in
competencies and skills needs. Moreover, in the present context quantitative forecasting depends
heavily on the availability of a trustworthy statistical definition of green jobs, well translated into
occupational and industrial classifications. In the absence of these tools, countries rely on well-
established methods of identifying skills at sectoral and regional levels. At the same time, most
of these countries also recognize the limited capacity of sectoral analysis in the context of green
jobs, as every sector offers only a partial picture. A more flexible framework, allowing for both
sectoral and cross-sectoral studies, is preferred.

Another question to consider is to what extent the standard systems will be able to cope
with analysis of demand in non-standard situations, for example when a large-scale investment
in renewable energies and energy efficiency projects triggers structural changes that occur at an
unpredictable pace. In the event of a particularly abrupt change, conventional methods will not
always work. This possibility calls for new analytical tools, a need recognized in all the countries
in this group. For instance, a US study provides an estimate of the number and types of jobs that
would be created through a US$100 billion green recovery programme. The study used input—
output modelling complemented with the qualitative “construction” of synthetic industries (e.g.
a synthetic representation of the biomass industry, which consists of a combination of assigned
relative weights in farming, forestry, wood products and refining). The analysis was augmented
by identification of the occupations “most affected” by green economy strategies in key green
sectors.!! (See box 6.3.)

1" R. Pollin, H. Garrett-Peltier, J. Heintz and H. Scharber: Green recovery: A program to create good jobs and start building
a low-carbon economy (Amherst, MA, Political Economy Research Institute, 2008).
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Box 6.3. Estimating demand for green jobs in the United States

A report prepared by the Center for American Progress and Political Economy Research Institute estimated
that around 2 million new green jobs (935,200 direct jobs, 586,000 indirect jobs and 496,000 induced
jobs) would result from a US$100 billion green recovery programme focusing on six sectors: building retrofitting,
mass transit/freight rail, smart grid (a form of electricity network using digital technology, with potential to
save energy and reduce costs), wind power, solar power and advanced biofuels. This compares with an
estimated 1.7 million jobs created through spending the same amount on promoting household consumption
and 542,000 jobs created through spending the same amount on the oil industry.

The direct and indirect employment effects were calculated through input—output analysis. Since input-output
tables are structured according to sectors which do not reflect green economic activities affected by the
recovery programme, the authors of the report constructed “synthetic” industries: for example, a synthetic
representation of the biomass industry is arrived at by assigning relative weights to each of its sub-industries
according to their respective contributions to producing biomass products.

The 496,000 jobs created through induced expenditures are estimated, on a conservative basis, as about
one-third of direct and indirect jobs. Given that green recovery programmes are designed to have large induced
employment effects, the authors argue that the actual number of induced jobs may be as high as double the
number of direct and indirect jobs, giving a total of about 3 million jobs.

To complement this report, Pollin and Wicks-Lim used input-output analysis (2005 tables) to evaluate which
occupations would witness the largest job gains from a given volume of investment for the same six green
economy sectors. The results are shown in the table below, which lists 45 “representative” occupations varying
widely by type and education requirements. Across the United States, 14.3 million people were employed in
these occupations in 2007, equivalent to 9 per cent of the US workforce. In sum, the results of the study
suggest that the employment benefits of a green jobs strategy would be wide-ranging in terms of the number
and type of jobs created.

Destination sector for green Representative jobs
economic 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 Civil engineers, railtrack layers, electricians, welders, metal
fabricators, engine assemblers, production helpers, bus drivers,
first-line transportation supervisors, dispatchers

Energy-efficient Computer software engineers, electrical engineers, engineering

automobiles technicians, welders, transportation equipment painters, metal
fabricators, computer-controlled machine operators, engine
assemblers, production helpers, operations managers

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, labourers,
construction managers

Cellulosic biofuels 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

Source:

Table from R. Pollin and J. Wicks-Lim: Job opportunities for the green economy: A state-by-state picture of occupations that gain from
green investments (2008). Courtesy of the Political Economy Research Institute, University of Massachusetts, Amherst. Reproduced with
permission.



6 Anticipating and monitoring skill needs ‘ 153

Similarly, in Germany input—output analysis was complemented by a qualitative survey
among more than 1,100 companies in two renewable energy subsectors (manufacturing, and
operation of systems for the use of renewable energy).'? The survey, carried out in 2005 and pub-
lished the following year, included information on skills in the current workforce as well as
expected requirements up to 2010. The methodology is particularly useful as the study looked at
net job creation, taking into account jobs that would disappear as well as those created. It remains
to be considered how this methodology could be further adapted to incorporate more information
relating to skills and competencies.

The experience to date is that even countries with well-established national systems for
anticipating skill needs still rely on ad hoc initiatives at regional or local and sectoral or company
levels for information on change occurring and skill needs arising within specific groups of
occupations. Such initiatives sometimes grow into well-defined holistic strategies at regional or
sectoral level that complement national systems. An example is the New South Wales State
Government Green Skills Strategy (Australia), whose implementation plan identifies nine priority
industries on the basis of their contribution to carbon emissions, key environmental challenges
and opportunities, vocational training related occupations and specific environmental targets.'?
The Strategy details the underlying “units of competency” to be delivered through training pack-
ages, or learning modules, by registered training organizations. Within the framework of the
Strategy the New South Wales Government also contributed to the improvement of labour market
information by establishing an online Business Guide and Course Finder to help businesses
identify strategies and resources to develop a greener workforce.

No matter how well established a system is, countries still seek information at grass-roots
level where change is actually happening. From this point of view, Denmark and Germany are
interesting examples.

In Germany, notwithstanding a multilayered system of forecasting and identification of skill
needs, most updating of qualifications and training provision is based on information derived
from the well-established dual apprenticeship system of both workplace-based and school-based
learning, which manages to transfer labour market signals into the system on a continuous basis.
According to the Vocational Training Act of 1969 (updated in 2005), a specific skill need has to
be identified in the economy to justify a modernization of an existing apprenticeship/qualification
or the establishment of a new one. In 2006, the Federal Environment Ministry launched an
educational initiative entitled “Environment creates perspectives” in cooperation with firms from
the environmental technologies/renewable energy sectors and business associations. As a result
of this initiative, which aims to identi