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Introduction

• Context: Define green occupations and skills based on insights from the 
European Labour Market

• Scope: Implement the task-based approach to identify green 
occupations

• Methodology: Improve the existing definition of green skills and 
quantify the ‘greenness’ of occupations in ESCO



Data

Greenness shares for ESCO 
occupations

Green skills validation results

Quality assurance for greenness shares

Overview



Data

• ESCO occupations and skills from the latest version v1.2.0 were used as a main input for 
the exercise

• Metadata such as the type of link (essential/optional) between skills and occupations as 
well as titles and descriptions of ESCO skills were also leveraged

ESCO occupations and skills

• O*NET tasks were used as well as the indication on whether they are green tasks or not

O*NET tasks

• Classes from CPC data were leveraged including both green and not green ones

CPC data



Green skills validation results

• 1282 skills validated based on experts’ methodology

• O*NET task and CPC class matches identified for each skill → green/non-green categorisation

• Outcome: 635 concepts are labelled as green

Scope of the validation

• 110 skills previously not green in ESCO were labelled as green

• E.g.: ‘conduct engineering site audits’, ‘define a building management system’

ESCO skills added to the green skills collection

• 72 skills previously labelled as green in ESCO were removed from the list of ESCO green skills

• E.g.: ‘coordinate greenhouse environment’, ‘use meteorological information’

ESCO skills removed from the green skills collection



Greenness shares for ESCO occupations

• Greenness shares of ESCO occupations were calculated by the following formula (Vona, 2023):

𝐺𝑟𝑒𝑒𝑛𝑛𝑒𝑠𝑠 𝑠ℎ𝑎𝑟𝑒𝑘 =
#𝑔𝑟𝑒𝑒𝑛 𝑠𝑘𝑖𝑙𝑙𝑠𝑘
#𝑡𝑜𝑡𝑎𝑙 𝑠𝑘𝑖𝑙𝑙𝑠𝑘

Greenness share

• ESCO transversal skills were excluded as they are not linked to any occupation by definition

• 1410 occupations have greenness shares higher than 0 as they are linked to at least 1 green ESCO skill

ESCO green occupations

• Greenness shares were also computed for ISCO 3- and 4-digit groups

• These shares were obtained by averaging the greenness shares of all ESCO occupations by ISCO groups

Shares for ISCO 3- and 4-digit



Top 20 ESCO occupations Total skills Green skills Greenness share

energy assessor 25 22 0.880

energy conservation officer 18 15 0.833

environmental policy officer 46 38 0.826

environmental expert 49 40 0.816

hazardous waste inspector 33 26 0.788

sustainability manager 88 66 0.750

refuse collector 25 18 0.720

natural resources consultant 39 28 0.718

solid waste operator 30 21 0.700

energy analyst 31 21 0.677

environmental protection manager 51 34 0.667

recycling worker 34 22 0.647

recycling specialist 36 23 0.639

waste broker 24 15 0.625

sorter labourer 27 16 0.593

aquaculture environmental analyst 44 26 0.591

hazardous materials inspector 39 23 0.590

groundwater monitoring technician 41 24 0.585

liquid waste treatment plant operator 31 18 0.581

waste management officer 45 26 0.578

Top 20 ESCO occupations by greenness share



Top 20 ISCO 4-digit groups Greenness share

Garbage and recycling collectors 0.720

Refuse sorters 0.620

Forestry and related workers 0.512

Environmental engineers 0.495

Incinerator and water treatment plant operators 0.480

Environmental protection professionals 0.453

Mixed crop and livestock farm labourers 0.383

Agricultural and forestry production managers 0.372

Building structure cleaners 0.346

Hunters and trappers 0.333

Landscape architects 0.327

Mixed crop growers 0.317

Forestry labourers 0.306

Field crop and vegetable growers 0.304

Farming, forestry and fisheries advisers 0.275

Mixed crop and animal producers 0.270

Building architects 0.264

Forestry technicians 0.263

Environmental and occupational health inspectors and associates 0.261

Garden and horticultural labourers 0.239

Top 20 ESCO ISCO-4 digit by greenness share



Top 20 ISCO 3-digit groups Greenness share

Refuse workers 0.548

Forestry and related workers 0.512

Mixed crop and animal producers 0.270

Life science professionals 0.251

Market gardeners and crop growers 0.237

Painters, building structure cleaners and related trades workers 0.181

Process control technicians 0.172

Production managers in agriculture, forestry and fisheries 0.158

Life science technicians and related associate professionals 0.151

Engineering professionals (excluding electrotechnology) 0.117

Agricultural, forestry and fishery labourers 0.114

Hotel and restaurant managers 0.110

Building finishers and related trades workers 0.101

Fishery workers, hunters and trappers 0.088

Physical and earth science professionals 0.086

Business services and administration managers 0.082

Physical and engineering science technicians 0.081

Travel attendants, conductors and guides 0.080

Other health associate professionals 0.077

Chemical and photographic products plant and machine operators 0.071

Top 20 ESCO ISCO-3 digit by greenness share



Quality assurance for greenness shares

• Analysis: 23 doubtful cases were picked to check the consistency of 
the greenness shares from the top and bottom of the list

• Rationale: Top cases should have lower greenness (e.g., incinerator 
operator), while higher greenness is expected for the ones at the 
bottom (e.g., climatologist)

• Methodology: short-term approach and long-term revision



Short-term approach – essential vs optional skills

• To solve part of the inconsistencies, different weights to essential and 
optional skills were used

• Essential skills were attributed weights equal to 1, while weights 
equal to 0, 0.25, 0.5 and 0.75 were applied to optional skills



Long-term revision of ESCO skills-occupations links

• Some inconsistencies were corrected through the weights approach 
(e.g., incinerator operator) while others remained (e.g., climatologist)

• A revision of all skills-occupations links is required in the long-term for 
unsolved cases



ESCO occupation Doubt Total skills Green skills Green intensity Green intensity ranking
incinerator operator not green 21 12 0.571 22

hunter not green 39 13 0.333 70
occupational health and safety inspector not green 31 10 0.323 76

vineyard supervisor not green 33 9 0.273 101
chimney sweep supervisor not green 33 9 0.273 102
bed and breakfast operator not green 49 13 0.265 111

pesticides sprayer not green 27 7 0.259 116
chimney sweep not green 36 9 0.250 122
pesticide mixer not green 21 5 0.238 131
logistics analyst not green 38 9 0.237 132
street sweeper not green 26 6 0.231 136

industrial firefighter not green 36 8 0.222 142
water conservation technician green 38 6 0.158 214
hydroelectric plant operator green 32 5 0.156 216

transport engineer green 45 7 0.156 218
aquaculture hatchery technician green 46 7 0.152 222

aquaculture site supervisor green 53 8 0.151 226
insulation supervisor green 50 7 0.140 245

climatologist green 74 10 0.135 255
offshore renewable energy plant operator green 97 13 0.134 256

Doubtful cases for occupations



ESCO occupation
Occupation green intensity rank with weight … for optional skills

0 0.25 0.50 0.75 1

incinerator operator 200 83 50 33 22
hunter 36 55 63 68 70

occupational health and safety inspector 1666 230 139 99 76

vineyard supervisor 469 114 109 108 101
chimney sweep supervisor 1663 272 168 132 102
bed and breakfast operator 75 99 101 107 111

pesticides sprayer 105 125 120 118 116
chimney sweep 208 187 154 136 122

pesticide mixer 463 117 122 130 131
logistics analyst 461 103 111 126 132
street sweeper 88 126 130 134 136

industrial firefighter 135 175 160 151 142

clay kiln burner 99 134 140 140 143

water conservation technician 222 251 234 224 214
hydroelectric plant operator 144 207 206 211 216

transport engineer 491 231 229 219 218

aquaculture hatchery technician 167 222 224 225 222
aquaculture site supervisor 474 170 183 205 226

insulation supervisor 133 205 221 233 245
climatologist 725 358 307 274 255

offshore renewable energy plant operator 113 181 209 238 256

Doubtful cases – short-term approach



ESCO occupation Doubt
Occupation green intensity rank with weight … for optional skills

0 0.25 0.50 0.75 1

incinerator operator not green 200 83 50 33 22
hunter not green 36 55 63 68 70

occupational health and safety inspector not green 1666 230 139 99 76
vineyard supervisor not green 469 114 109 108 101

chimney sweep supervisor not green 1663 272 168 132 102

bed and breakfast operator not green 75 99 101 107 111
pesticides sprayer not green 105 125 120 118 116

chimney sweep not green 208 187 154 136 122
pesticide mixer not green 463 117 122 130 131
logistics analyst not green 461 103 111 126 132

street sweeper not green 88 126 130 134 136

industrial firefighter not green 135 175 160 151 142
water conservation technician green 222 251 234 224 214
hydroelectric plant operator green 144 207 206 211 216

transport engineer green 491 231 229 219 218

aquaculture hatchery technician green 167 222 224 225 222
aquaculture site supervisor green 474 170 183 205 226

insulation supervisor green 133 205 221 233 245
climatologist green 725 358 307 274 255

offshore renewable energy plant operator green 113 181 209 238 256

Remaining doubts – short-term approach



Include knowledge concepts in task-based approach?

• 68 percent are skills, 32 percent are knowledge concepts

Green ESCO concepts by type

• E.g.: ‘climate smart agriculture’, ‘circular economy’ and ‘urban sustainability’

Green knowledge concepts

• 35K links between occupations and knowledge

• 94K links between occupations and skills

• Green knowledge concepts could be determinant for the greenness of occupations

• E.g.: ‘hydroelectricity’ and ‘offshore renewable energy technologies’ are green and essential 
respectively for ‘hydroelectric plant operator’ and ‘offshore renewable energy plant operator’

Links between ESCO occupations and knowledge concepts



Thank you!

The ESCO Secretariat is always available to support implementers.

May you have any question, please contact us via email at
EMPL-ESCO-SECRETARIAT@ec.europa.eu.

mailto:EMPL-ESCO-SECRETARIAT@ec.europa.eu
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