Contents

Acknowledgements. . . ... ... ... xiii
List of background country reports ............... .. ... . XV
Executive SUmMmary .. ............. ... e XVvii
Abbreviations . . . ... ... XXVii
Part I — Global synthesis report...................................... 1
1. Introduction . ... ... ... . e 3
1.1 The origins of the project. .. ... ...t 3
1.2 What are “green jobs 2. . .. ..ottt 4
1.3 Hypothesis and methodology. .. ....... ... .. ... 4
1.4 The structure of the report . . ...t 5
2. Drivers of change: How skill needs shift as economies go green............... 7
2.1 The changing enVviroNMent. .. .. ........uu it ettt 7
2.2 Policy and regulation . .............oiuiiin i 8
2.3 Green technology and innovation ...................uiuiiinnennnenn.. 9
2.4 Green markets: Industrial and consumer demand. ....................... 11
2.5, ConClUSIONS . . . .ottt et e e 12
3. Challenge and response: The policy context................................ 15
3.1 Key challenges and priorities for a green economy . ..................... 15

3.2 The policy response: In pursuit of coherence
of environmental and skills policies ................ ... . ... 29
3.3 ConClUSIONS . . o .ottt et 53
4. Green structural change and retraining needs.............................. 55
4.1 What is green structural change and where is it happening?............... 55
4.2 Workforce restructuring and adjustment .. .......... ... ... .. ... 57

4.3 Employment effects ............ i 59



Viii

Skills for Green Jobs: A Global View

44
4.5
4.6
4.7

4.8

Sectors most affected by green restructuring .. .......... ... ... ...

Industries with high employment

Retraining and skills upgrading .

potential . . ...... ... .. .. . L

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

Conclusions. ................

5. How occupations change as economies go green ............................

5.1
5.2
53
54
55
5.6

5.7

Types of change in occupations and their skill requirements. . .............

Do “green skills” exist? .......

Core skills for green occupations

Changing and emerging occupations in major economic sectors ...........

Gender implications . .........

Pathways of skills development:
A review of players and practice

Conclusions. ................

6. Anticipating and monitoring skillneeds .................... ... ... .. ... ....

6.1 Measuring and classifying green jobs and related skills ..................

6.2 Identifying skill needs: Evaluating existing systems and tools .............

6.3

Conclusions. ................

7. Key findings and ways forward . . ...

7.1
7.2
7.3
7.4
7.5

7.6

Change in skill needs for green jobs is real and requires action............

Policy coherence is crucial: How

1s it to be achieved? ...................

How skills are changing and what works in response strategies. ...........

A green and just transition, not just a green transition. ...................

From monitoring and anticipating skills change

to stimulating green transition . .

Further research. .. ...........

8. Glossary .........................

9. References........................

10. ANnexes. . ......ovviiinn..

Annex 1.

Annex 2.

Annex 3.

Distribution of the 21 countries included in the study

by stage of development. . ... ..
Relevant country indicators . . . .

Template for the country reports

62
75
79

82
92

95
95
103
106
108
126

127
141

145
145
150
158

161
161
163
164
166

167
168

171

174

189

189
191
193



Contents iX

Part II — Summaries of country studies.............................. 201
AUSIIAlia . . .o 203
Bangladesh . . . ... 215
Brazil. . ..o 225
China. . ..o 237
Costa RiCa. . ..o 249
Denmark . . ..o 263
EStonia . ... 275
Byt o o e 287
France . . ..o 299
GeIMANY . . . ot ittt ettt e e e e e e e e e 311
India ... 323
Indonesia. . . ..ot 335
Mali. . o 345
Philippines . . ... .ot 357
Republic of Korea . . ... ... 367
South Africa . . ..o 377
SN . . o ettt 389
Thailand . . ... 399
Uganda . . ..ottt e e 409
United Kingdom. . . ... .. 421
United STatesS. . . . ot e ottt et e e e e e e 431
Tables
3.1. Environmental challenges and their socio-economic impact ................... 21
3.2. Overview of some green stimulus packages

(information gathered in 2009—10). .. ... ...ttt 49
4.1. Greening the economy: Types of employment effects . ....................... 61
4.2, “Green” restructuring: industries likely to be adversely affected

and associated retraining needs. . .. ... ... 65
4.3. “Green” restructuring: industries likely to gain and associated

Tetraining NEEAS . . .. oottt ettt e 75
4.4. Estimated employment potential in renewable energies in selected countries:

projected job creation by 2020 . .. ... ...t 76
5.1. Changes in skills and occupations for green jobs . ............ ... .. ... ....... 96

5.2.  Structure of green industries by qualification in Germany . .................... 100



X Skills for Green Jobs: A Global View

5.3. New green occupations in key sectors of the French economy................. 102
5.4. Green skills checklist (United Kingdom). ......... ... .. ... ... 104
5.5. Jobs in renewable energy in the Philippines .. ......... ... ... ... . .. ... 116
5.6. Changing and emerging occupations in renewable energy in Indonesia.......... 116
5.7.  Skills response at enterprise level. . ......... ... . . 129
6.1. Institutional frameworks and other mechanisms for identification

of current and future skill needs in the countries studied...................... 159
Figures
1.1. Country coverage in the research project “Skills for green jobs” ............... 5
3.1, CO, emissSions DY SECIOT . . ...ttt ettt e e e 16
3.2. Frequency of weather-related disasters ................. . civiiiiinennan.. 20
3.3. The employment status of green jobs vs all jobs in Spain..................... 22
3.4. Green and decent jobs: do skills matter? A schematic overview ................ 22
3.5. Global unemployment trends, 2000-2010........ ... ... iiiiiinenen... 24
3.6. Unemployment rate by level of educational attainment

in the EU (2000-2009) . . .. oottt e 25
3.7. Economically active population, 1980-2020........ ... ... ... ... .. ... ... 26
3.8. Projected gaps between supply of and demand for labour, 2020................ 30
3.9. Coherence between skills and environmental policies ........................ 33
3.10. Coherence between environmental and skills policies

in correlation with selected indicators . ............. ... i 43
3.11. Green stimulus packages ranked by size and proportion ...................... 46
3.12. Thematic allocation of green stimulus............ ... ... ennen... 47
4.1. Employment change by major economic sector between

1995 and 2008 in selected cOUNIies .. .......oouuiinnitnnn .. 62
4.2. Composition of employment by major economic sector, 2008 ................. 63
5.1. The dynamic of change in skills, occupations and related training needs ........ 101
6.1. Priority occupations for the green economy, South Africa (2008)............... 155
Boxes
3.1. France’s Mobilization Plan for Green Jobs ........... ... ... ... .. ... ... 35
3.2. Devising skills strategies for green jobs in Australia ......................... 36
3.3. The Asia green jobs indeX .. ........ouiiineiii e 41
3.4. The Global Jobs Pact: Key extracts . . ........ouviiiniein e, 45

3.5. Large and complex workforce development programmes
as a major focus of recovery measures in the United States ................... 52



Contents Xi

3.6. Australia’s Clean Sustainable Skills Package ............. ... ... ... ... . ... 53
4.1. Environment versus employment: Thorough policies are needed

to address employment of dislocated workers in China . ...................... 64
4.2. The shift to organic farming. ......... .. ... 67
4.3. Restructuring in agriculture: moving into biofuel production. .................. 68
4.4. Restructuring in copper mining in the Philippines ........................... 70
4.5. Restructuring in oil shale mining in Estonia . ................ ... .. ... ... .... 71
4.6. Restructuring in the automotive industry: the role of regional institutions . . ... ... 73
4.7. Restructuring in the shipbuilding sector in the UK and Denmark............... 74
4.8. Retraining existing skilled craft workers as photovoltaic

installers in the United States. ............ ot 78
4.9. Improving public transport in Uganda. ............ ..., 79
4.10. Jobs created by “Working for Water” through the Expanded

Public Works Programme in South Africa. ......... ... ... .. ... .. ... .. 83
4.11. Green restructuring in Navarre: a successful shift to renewable energies......... 85
4.12. Aquitaine: a prominent role in restructuring plans for regional authorities. . . ... .. 86

4.13. The US round table on “Strategies for Including People
with Disabilities in the Green Jobs Talent Pipeline”. . ........................ 86

4.14. Australia’s Construction, Forestry, Mining and Energy Union
takes the lead in transition to a low-carbon future .............. ... ... ... .. 87

4.15. Retraining of sugarcane cutters by the Brazilian Sugarcane

Industry ASSOCIAtION . .. ..ottt ettt e e e e 89
4.16. The Apollo Alliance’s roadmap for revitalizing

the US manufacturing SeCtOr. . . .. ..o vttt ettt e ens 91
4.17. Goodwill Industries International: Tackling barriers to employment. ............ 92
5.1. New occupations in the green technology industry

in the Republic of Korea. . ....... ..o 97
5.2. Taxonomy of green occupations in Australia. . .............................. 99
5.3. Core skills for natural resource managers in Costa Rica ................... ... 106
5.4. Leadership skills: the biggest challenge in transition

to a low-carbon economy inthe UK? ......... .. ... ... ... .. ... ... .... 107
5.5.  Occupations in the solid waste management SECtOr .. ............ccovueuern... 111
5.6.  Occupations related to water management . ...............c.ooeuneuneennnn.. 112
5.7. Solar energy technicians . ... ... ...ttt e 114
5.8. Training provision for solar energy technicians. ............................. 115
5.9. Green construction jobs in California .............. ... .. .. ... ... 119
5.10. Energy auditors and consultants in building .. ............ ... ... ... ... 120

5.11. The emerging occupation of eco-designer. . ..............ovvuvinernennnn .. 122



Skills for Green Jobs: A Global View

Xii
5.12. Occupations in the carbon finance sector ....................coveun.o... 123
5.13. Skills provision for the carbon finance sector............................ 123
5.14. Store managers in the food retail sector: The case

of Jollibee Foods Corporation. . ......... ... iiuiiiiiin .. 125
5.15. A woman’s guide to green jobs in the United States ...................... 127
5.16. A public—private partnership: Dhaka’s Recycling Training Centre ........... 132
5.17. A skills strategy for the Danish construction sector’s value chain............ 136
5.18. The Energy Regional Innovation Cluster in the United States............... 137
5.19. Eesti Energia AS: an energy company’s cooperation

with universities in Estonia. . ......... ... . . i i 139
5.20. Providing sanitation skills in India: An NGO success Story. ................ 141
6.1. Greening occupational descriptions: the O*NET

research in the United States . ......... ...ttt 148
6.2. Identification of green occupations by the Observatory of Occupations

of the National Public Employment Service in Spain. . .................... 149
6.3. Estimating demand for green jobs in the United States .................... 151



Acknowledgements

This report would not have been possible without our partnership with the ILO Job Creation and
Enterprise Development Department which contributed to the global research project intellectually,
organizationally and financially. We would like to thank Peter Poschen, Kees van der Ree and
the Green Jobs his team for their support, insight and fruitful discussions.

Furthermore, the research would not have had the same coverage without the partnership
with the European Centre for the Development of Vocational Training (Cedefop) which contributed
to the project by conducting research in six European countries. We would like to thank Cedefop
Directors Aviana Bulgarelli and Christian Lettmayr, as well as project managers Peter Szovics
and Alena Zukersteinova, for excellent cooperation and productive debates.

We are indebted to many colleagues at the ILO for their constructive comments and useful
suggestions on the global report, namely Christine Evans-Klock, Peter Poschen, Ana Sanchez,
Donna Koeltz, Jon Beaulieu, Laura Brewer, Ana Iturriza, Ivanka Mamic, Annemarie Reerink,
Sandra Rothboeck and Denish Samantha. We also owe special gratitude to Marek Harsdorff for
his technical input and brilliant ideas on policy coherence.

Likewise, it is a pleasure to thank a number of people from other institutions, who provided
very useful comments on the global report, namely Peter Szovics (Cedefop), Cristina Martinez-
Fernandez (OECD), Eoin McLoughlin (Comhar — Sustainable Development Council, Ireland),
Matthias Thorns (Confederation of German Employers’ Associations), Johanna Togola (Mali-
Folkecenter Nyetaa), Luis Cruz Caruso (National Service for Industrial Training, Brazil), Misug
Jin (Korean Research Institute for Vocational Education and Training), Michael Rafferty
(Workplace Research Centre, Univrsity of Sydney, Australia), Arthur Ronald (Consultant,
Indonesia), and Farida Zaituni (Consultant, Indonesia).

We would like to express our gratitude to all participants in the technical validation workshop
who came from all over the world to the ILO in Geneva on 17-18 May 2010 to provide their
thoughtful inputs and useful ideas, which certainly helped to improve the global report.

It is a pleasure to thank all the authors of the background country reports, named individually
on page xv. We fully share the authorship of this report with them: without research at national
level we would not have been able to produce the global report. Special thanks also go to James
Medhurst and Vanessa Foo from GHK Consulting for drafting the European Synthesis Report in
cooperation with Cedefop and for contributing their invaluable ideas through several brainstorm-
ings and discussions during our joint meetings.

Furthermore, our thanks go to the ILO colleagues who supported preparation and provided
comments on background country reports: Mario Hugo Rosal, Sergio Mucuoucah, Luca Azzoni,
Amal Mowafy, Vincent Jugault, Keiko Niimi, Raymond Grannall, Carmela Torres, Muce Mochtar,
Xubiao Zhang, Marja Paavilainen, Akiko Sakamoto, Arthur Shears, Nurunnabi Khan, Gorm
Skjaerlund, and Sandra Rothboeck. Our sincere thanks also go to the ILO field offices that helped
to identify national experts and supported the project implementation at national level. We also
thank Kristin Lipke, Robert Shepard, Jonathan Njus and other colleagues from the US Department
of Labor for their useful suggestions which helped to improve the US background report.



