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Foreword 
The big transitions of our time, including technological disruption, demographic shifts, geopolitics 

and climate change, are redefining the foundations of our economies and societies. These forces 

are reshaping production, trade and employment across every sector. The question before us is 

not whether change will come, but whether countries and businesses will seize the opportunities 

it brings. 

The emerging new economy offers immense promise. Investments in clean energy, resilient 

infrastructure and nature-based solutions could be engines of growth and competitiveness. But 

they will only succeed if they can be powered by skilled, flexible and engaged workers. Too often, 

our strategies for economic transformation have focused on technology, infrastructure and 

finance. This is overlooking one of the most critical ingredients of progress: human capital. 

This report is a call to place people at the center of our collective response. It shows that 

investing in jobs, skills and social equity is not only a moral imperative but an economic, societal 

and environmental necessity.  

With bold action, the transition can deliver a triple dividend: stronger and more resilient 

economies, greater social cohesion, and faster environmental progress. 

As decision makers, we have a responsibility to act with urgency and intentionality. We must 

ensure that skills and workforce transition strategies are aligned with national economic 

transformation strategies and supported by real-time data where possible. We must modernize 

training systems, harness innovation, and enable workers to seize the opportunities of an 

inclusive, low-carbon economy. And we must mobilize public and private finance to recognize 

investment in people as investment in productivity, resilience and long-term growth. 

The decisions we take in this decade will shape the trajectory of our economies and societies for 

generations. By putting people at the heart of the transition to a new economy, we can ensure 

that it becomes the defining engine of development for decades to come. 

ANA TONI 

COP30 CEO 
JOCHEN FLASBARTH 

State Secretary Federal Ministry for 
the Environment, Climate Action, 
Nature Conservation and Nuclear 
Safety Germany 

DR. ENG. FESTUS K. NG'ENO 

Principal Secretary, Ministry of 
Environment, Climate Change, 
and Forestry, Kenya 
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Key terms 
To support clarity, consistency and the readers’ understanding of the bounds of the discussions within this 

report, we have highlighted a set of key terms that are used frequently throughout. These terms capture 

concepts that are central to the transition we describe and provide essential context for understanding our 

approach. While a comprehensive glossary of definitions is provided in the Appendix, this section offers a 

quick reference to the most important terms readers will encounter throughout the report. 

Term Description

ACTIVE LABOR 
MARKET POLICIES 
(ALMPS)

Proactive interventions to support job-seekers and improve employability. This is 

different from Passive Labor Market Policies, which are more designed for income 

support and social protection for unemployed individuals.
ADAPTATION Adjustments in natural or human systems in response to actual or expected climate 

stimuli or impacts, reducing harm or exploiting beneficial opportunities. 
CLIMATE TRANSITION The process of shifting economies and societies from high-carbon to low-carbon and 

climate-vulnerable to resilient systems in line with global climate goals, 

encompassing both mitigation and adaptation actions. In this report, our definition 

of the transition is consistent with mitigation efforts aligned with limiting global 

warming to below 2.0°C and to pursue efforts to limit it to 1.5°C in line with the Paris 

Agreement, while also integrating adaptation and resilience measures that help 

societies manage and reduce the physical and social risks of climate impacts.
FOUNDATIONAL 
SKILLS

Basic ‘building block’ competencies that enable people to learn and work across 

multiple settings. They typically include literacy, numeracy, and basic digital skills.
HUMAN CAPITAL The economic value of an individual’s or a population’s skills, knowledge, experience, 

creativity, and health. It is considered an intangible asset, similar to social or 

intellectual capital, because it contributes to productivity and organizational or 

societal growth but is not a physical resource.
JOB CHURN The combined gains and losses of jobs due to labor market disruption from societal-

level transitions (e.g., climate, technological).
JOBS A set of tasks and duties performed by a person, either in employment or as an 

entrepreneur, including responsibilities and conditions under which they are carried 

out.
JUST TRANSITION As a fair and inclusive process for transforming to a low-emission and 

environmentally sustainable economy, ensuring that no one is left behind with clear 
policy guidelines. This process includes creating decent work and quality jobs, 
providing adequate social protection, and promoting comprehensive policies based 
on social dialogue to support workers, communities, industries and countries 
affected by the transition. While just transition was first mentioned in Decision 1 
Conference of the Parties (COP) 16 as a “shared vision for long-term cooperative 
action”, the concept has evolved from a narrower (formal) labor rights approach into 
a broader vision for systemic equity, including all affected communities and 
vulnerable groups. Global guidelines around just transition have been developed 
and adopted (ILO, 2015). 

LABOR 
UNDERUTILIZATION

The extent to which an economy's available human resources are not being fully 
employed or used, encompassing unemployment, underemployment and marginal 
attachment to the labor force. 
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MITIGATION Human interventions to reduce greenhouse gas emissions or enhance sinks, thereby 
limiting the magnitude of future climate change.

NEW ECONOMY The future economy reshaped by multiple overlapping transitions, most notably 
technological change, the climate transition, and shifting demographic and 
geopolitical dynamics.

PEOPLE-CENTERED 
TRANSITION

Building on the concept of the just transition, a people-centered transition describes 
a transition that not only protects the rights of workers and vulnerable communities 
from an equity perspective, but also sees workers as one of the primary drivers of 
the economic transformation. It looks at investments in mitigation and adaptation in 
the context of the broader economic and workforce transformations occurring in 
our society and with the view to: 

● Create and grow high quality, inclusive jobs across sectors and regions, 

● Develop the skills, competencies and capabilities needed to drive future 
industries, and 

● Address structural inequalities, ensuring vulnerable communities are not left 
behind and their voices inform decision-making. 

● Ensuring a rapid and cost-effective transition by addressing labor and skills 
shortages 

This approach aims to reposition human capital as a strategic asset, making the 
transition work for people, not just through them, by embedding workforce 
outcomes into policies, finance and industrial strategies.

SKILLS The competencies needed to perform tasks and to function across multiple 
environments.

SOCIAL EQUITY The fair and just distribution of resources, opportunities and treatment across and 
within countries.

TECHNICAL SKILLS Also referred to as occupational, trade or vocational skills, that are the specialized 
abilities and knowledge required to perform specific tasks, duties or functions in a 
given job. These can be both sector-specific (e.g., solar panel repair) and cross-
sectoral (e.g., financial accounting). 

TRANSVERSAL SKILLS Behavioral, relational and cognitive skills that are useful across occupations, contexts 
and sectors; they are not tied to a particular job but enable individuals to function 
effectively in multiple settings (e.g., work, social). 
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Part I 

The social 
dimension of the 
climate transition 
in the context of 
wider global shifts 

A new economy is emerging, defined by converging megatrends that are 
reshaping the foundations of our economic and social systems. 
Technological disruptions, from automation to AI, are transforming the 
world of work. Demographic shifts, including aging populations in higher-
income countries and youth bulges in lower-income countries, are shaping 
labor supply and demand. Geopolitical realignments are redrawing global 
value chains and economic influence. And the climate transition is 
transforming economies across sectors and regions. Industrialized 
economies seek to scale back carbon-intensive activities, emerging 
economies look for more sustainable and less resource-intensive economic 
growth paths. Countries everywhere are trying to cope with the resource 
volatility linked to climate change, with immense implications for labor 
markets, livelihoods and economic resilience worldwide.  

Against this backdrop, this section examines how the transition is reshaping 
employment, creating new jobs, transforming existing ones, and displacing 
others. It also assesses the evolving skills landscape and the emerging 
capabilities needed for the changing jobs market. Finally, it highlights the 
equity dimensions of these changes, exploring how different groups are 
affected and what is required to ensure a prosperous and inclusive 
transition for people.  
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Chapter 1  
What the transition means for jobs 

The climate transition is unfolding amid deep 

labor market inequalities: 

• While global unemployment remains low at 5.3 
percent in 2024 (ILO 2025a), this conceals very 
different labor market realities. Unemployment 
rates exceed 30 percent in Southern Africa and 
around 4 percent in East Asia and North 
America (Galal 2023; ILO 2025a). In many low- 
and middle-income economies, where social 
protection is limited and informality 
widespread, few can afford to be unemployed, 
meaning that official unemployment rates may 
significantly understate job insecurity and 
economic vulnerability. Labor underutilization is 
a more comprehensive measure than 
unemployment, also covering people who want 
jobs but have become discouraged and those 
who have jobs with too few hours. It is twice as 
high as the headline unemployment rate 
(Gammarano 2024).  

• Youth unemployment stands at 12.6 percent in 
sub-Saharan Africa–more than 2.5 times the 
global average (ILO 2025a). The share of youth 
(15-24 years old) worldwide who are not in 
employment, education or training (NEET) 
exceeds 20 percent, but that, too, is uneven. It 
rises to 30 percent in parts of South America 
and Asia and 60 percent in South Africa (ILO 
2025b). 

• Wage gaps are significant, leaving many as poor 
workers. The bottom 10 percent of earners 
receive just 0.5 percent of total wages, while the 
top 10 percent capture nearly 40 percent (ILO 
2025b). While working poverty, i.e., the 
condition in which individuals are employed but 
still live in poverty, fell from 27.9 percent in 
2000 to 6.9 percent in 2024, driven in large part 
by progress in East Asia, it remains high in sub-
Saharan Africa (32.7 percent) (ILOSTAT 2024a).  

• Inequality persists. Women’s labor force 
participation stands at less than 50 percent 
globally, with rates much lower in Arab states, 
Northern Africa and Southern Asia, due in part 
to care burdens (ILO 2025a). Globally, workers 
with disabilities face a 12 percent wage gap, 
rising to 26 percent in lower-income countries, 
and on average, indigenous people are a third 
more likely to work informally (ILO 2019a; 
2020).  

• Globally, informal employment accounts for 
over half of all jobs, undermining worker 
protections, weakening fiscal capacity and 
constraining inclusive growth. 

The traditional labor-intensive development 

model, anchored in export-led growth, is no 

longer a viable pathway for most emerging 

economies. Advances in technology have reduced 
the labor intensity of global manufacturing, and 
many low-income countries have been cut off from 
the ‘growth escalator’ that once enabled 
industrialization and upward mobility fueled by 
exports (Rodrik 2015; OECD 2025d). In response, a 
growing number of countries are transitioning 
directly into service-led economies, often 
dominated by informal, low-productivity, and low-
wage work that is not stable or plentiful enough to 
absorb expanding labor forces. Moreover, least 
developed countries (LDCs) remain predominantly 
agricultural, facing even greater structural barriers 
to sustained economic development. Lack of 
opportunity is deepening socio-economic 
inequality.  

The climate transition is occurring amid a 

convergence of demographic change, 

technological disruptions and geopolitical 

volatility (Figure 1.1), compounded by inflationary 
pressures, conflicts and persistent poverty.  
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Demographics  

Population growth is expanding the labor force in 

many lower-income nations, while low birthrates 

are shrinking it in others, including many high-

income economies and China. By 2035, around 

720 million young people will enter the job market. 

Another 480 million  in education and training will 

join shortly after that – representing a combined 

one third of today’s total workforce (World Bank 

2025b). A large share of the growth in the working-

age population will be concentrated in South Asia, 

Southeast Asia and Africa (see Figure 1.2). Sub-

Saharan Africa will see the highest growth in 

relative and absolute terms, with a ~230 million 

increase in the labor force or 31 percent growth. 

Despite this significant net increase in the working-

age population, the World Bank estimates that only 

420 million jobs will be created in the next decade, 

potentially leaving up to 300 million young people 

without a clear pathway to employment (World 

Bank 2025a). In contrast, many high-income 

regions, most notably East Asia and Europe, will 

face demographic contractions (World Bank 

2025b), with rising dependency ratios – the share 

of people outside of working age – which is 

projected to increase from 55 to 60 percent by 

2035 (UN DESA 2024b). This demographic shift is 

particularly pronounced in countries such as Japan, 

South Korea, Italy and Germany, where the 

proportion of elderly citizens is surging, placing 

mounting pressure on pension systems, healthcare 

services and social safety nets, and exacerbating 

labor shortages in key sectors such as agriculture, 

transport and public services (Tong et al. 2024; 

Lightcast 2025). 
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Technology 

Artificial intelligence is transforming the global 

economy at unprecedented speed, amplifying the 

disruption already set in motion by automation, 

and threatening to widen existing inequalities. 

Over the past decades, automation has steadily 

replaced routine physical and clerical tasks, 

displacing workers in labor-intensive sectors; in the 

Asia-Pacific region alone, up to 63 million 

agricultural and manufacturing jobs could be lost 

by 2040 (Forrester 2022). AI, described as the 

“cognitive industrial revolution” for its ability to 

transform knowledge-based work, marks a new 

phase of disruption (Madgavkar et al. 2024). Unlike 

earlier waves of mechanization, AI reaches deep 

into high-skilled, white-collar professions once 

considered secure (Muro et al. 2025). While 

uncertainty surrounds some applications and 

implications of AI, early estimates suggest nearly 

one in four (approximately 850 million) jobs 

worldwide at risk of partial task substitution 

(Gmyrek et al. 2025). Meanwhile, the rise of the gig 

economy, accelerated by digitalization, has 

expanded flexible, task-based work but often 

without adequate protections or benefits (Charlton 

2024). Together, these forces are upending labor 

markets, creating opportunities for selected highly 

skilled workers while displacing many others, and 

deepening labor-market and economic inequalities 

(Xiao et al. 2024). 
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Geopolitical fragmentation  

Political, economic and geographic fragmentation 

is compounding labor market challenges, with 

severe consequences for low-income countries. 

Protectionist policies and trade restrictions, 

escalating US–China tensions, conflicts driving 

migration, and the lingering effects of the 

COVID-19 pandemic, are altering global labor 

markets (UNCTAD 2025). Globally, foreign direct 

investment (FDI) has declined sharply, while tariffs 

are climbing, undermining growth prospects in 

many developing economies. In 2023, before sharp 

drops in official development assistance, 

international project finance – critical for 

infrastructure development in the world’s poorest 

countries – fell by 26 percent (UNCTAD 2024c). As 

capital retreats toward perceived safer markets, job 

creation is under threat, especially in countries 

already grappling with high unemployment and 

constrained public resources. Rising borrowing 

costs and constrained financial inflows further limit 

how much governments can invest in employment-

supporting policies. At the same time, some 

migration policies in high-income nations are also 

exacerbating labor shortages.In the United 

Kingdom, for example, over half of foreign-born 

workers currently employed in low-carbon jobs 

would not meet eligibility criteria under proposed 

immigration restrictions (Springford 2025). 

The demographic, technological and geopolitical 

shifts vary across regions, with high-income 

countries like Japan and Germany facing aging 

populations, technological disruption to white-

collar jobs, and evolving global trade dynamics 

(WEF 2025b). Low-income countries must address 

more fundamental challenges.  

These economies cannot rely on traditional export-

led growth or consistent external financing as they 

contend with rapid population growth, high 

informality, and technological advancements that 

may limit job creation potential (ILO 2019c; 

UNCTAD 2024c; 2025). Middle-income countries 

such as India and Egypt fall somewhere in 

between: they share the imperative of creating jobs 

to match demographic pressure, leapfrogging older 

industrial models, and navigating growing 

informality while attempting to integrate into a 

more digital and services-oriented global economy 

(ILO 2019c; UNCTAD 2024c; 2025). 

These shifts discussed above are likely to act as 

both enablers and obstacles to the climate 

transition. Technological innovation, particularly in 

areas like generative AI, could both advance the 

transition and generate new challenges (see Box 

1.1). At the same time, global trade and investment 

flows are increasingly shaping climate-related 

regulations and political developments. For 

example, the European Union’s proposed Carbon 

Border Adjustment Mechanism is prompting firms 

to reconfigure supply chains, moving production 

closer to EU markets in an effort to mitigate carbon 

pricing impacts (OECD 2024b). These realignments 

have cascading impacts on global labor markets 

and production systems, which can be positive 

(e.g., creating new revenue opportunities to 

support green skills development in the Global 

South) but also negative (e.g., increasing the risk of 

trade frictions that limit revenue and employment 

in export-oriented industries) (Ingles et al. 2024). 

Moreover, rising global population places 

additional pressure on natural resources and 

intensifies industrial activity, adding to climate 

pressures under the existing economic model 

(Henderson et al. 2024).  
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Climate action is progressing unevenly across 

countries, and across sectors within them, with 

implications for job creation and economic 

opportunity. In countries like China and Germany, 

targeted investments in renewable energy, electric 

vehicles and green manufacturing have not only 

advanced decarbonization but also driven job 

creation (ILO 2022a; IEA 2023). Similarly, the United 

States has seen employment growth in clean 

energy sectors following policies like the Inflation 

Reduction Act (Pollin et al. 2023). However, action 

within the agricultural sector in these countries has 

been far slower, facing cultural barriers and a 

consequently weaker policy environment. By 

contrast, in many lower- and middle-income 

economies such as India, Indonesia and parts of 

sub-Saharan Africa, climate action in power, 

transport and industry remains constrained by 

developmental pressures such as energy poverty, 

limited fiscal space and the high cost of green 

technologies. Financial constraints have also 

slowed the development of climate-resilient 

infrastructure and nature restoration activities.  

By contrast, the expansion of critical mineral 

mining to support electric vehicle production has 

been a major source of GDP employment in 

countries like Indonesia and the Democratic 

Republic of Congo.  

But as the rest of this chapter explores, the 

climate transition also offers an opportunity to 

governments and businesses to create 

employment and potentially offset negative 

impacts of other megatrends.  
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Box 1.1: THE RELATIONSHIP BETWEEN AI, THE CLIMATE TRANSITION AND THEIR IMPACT ON JOBS 

The relationship between AI and the climate transition is complex and subject to significant 

uncertainty. 

1. AI could increase demand for energy, slowing down the transition and the creation of jobs 

related to the transition. The energy demand from AI could risk decelerating the transition toward 
a more sustainable economy. The International Energy Agency (2025) notes that the energy 
demand associated with the deployment of data centers is growing rapidly, with estimates 
suggesting that only about half of this growth will be met by renewables, while the remainder will 
be supplied by natural gas and coal, raising concerns about delaying the energy transition. 

2. AI could be an accelerator of the climate transition. If steered toward public-good use cases, AI 
could eliminate 3.2 to 5.4 GtCO₂e (gigatonnes of carbon dioxide equivalent)  a year by 2035 across 
the power, food and mobility sectors—about one-third of the gap to a 1.5 °C pathway. These 
potential energy savings could far outweigh its own datacenter footprint (Stern et al. 2025). For 
example, AI-powered grid management and demand forecasting can increase efficiency and 
decrease emissions per energy unit (IEA 2025), AI in agriculture can enable higher precision and 
improved monitoring systems (Martin 2024), AI in construction can get better processes using 
digital twins to improve supply chain, design and energy efficiency and help to create more 
resilient cities (CIOB 2024), while AI in manufacturing can improve digitally-powered industries, new 
product designs and better quality controls (Gaus and Schlotterbeck 2025). 

3. The climate transition can create jobs that are resilient to AI disruption. While many climate jobs 
face the same exposure to AI and automation as other roles, they can be complemented rather 
than be replaced by the technology, depending on the application enabling productivity gains 
(Alexander, Li, et al. 2024). Clean energy workers, for example, can better manage loads and 
intermittent supply of renewable energy systems with AI (Algburi et al. 2025). Predictive AI can also 
reduce heat-related hazards in sustainable agriculture roles by optimizing planting and harvesting 
schedules according to weather conditions, or, more directly, via a wearable sensor that can 
anticipate heat risks (Thomhave 2024).



Table 1.1 shows a comparison of the potential 

impact of the three trends on labor markets and 

the ability of governments and businesses to drive 

them. Managed strategically, the climate transition 

offers a unique opportunity to spur job creation 

and economic inclusion and mitigate the 

downsides of other global shifts. It should be 

noted, however, that the table isolates the impact 

of each megatrend to help illustrate its relative 

contribution to job creation and loss. In reality, 

these trends will overlap and reinforce one another 

in complex ways. For example, technological 

disruption may alter the pace of the climate 

transition, while geopolitical dynamics could 

amplify or dampen both.  
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1.1 

The magnitude effect:  
jobs gained, jobs lost, jobs changed 

Climate action is reshaping labor markets 

through the number and nature of jobs it creates, 

displaces and transforms. For example, 

investments in clean energy, resilient infrastructure 

and nature-based solutions are already generating 

new employment opportunities and demanding 

new skills as workers adopt low-carbon tools, 

technologies and practices. At the same time, high-

emissions sectors such as fossil fuels, livestock and 

primary materials are set to contract.  

The climate transition is unique in its clearer 

potential to generate a significant net positive 

outcome for jobs, with a midpoint estimate of 

375 million jobs over the next decade. Across the 

four key sectors analyzed (energy and fuels, 

construction, manufacturing, and agriculture and 

land-use), net jobs gains are estimated in the range 

of 225 to 530 million jobs–equivalent to an increase 

of 10 to 30 percent of the workforce in key sectors 

considered and 5 to 15 percent overall (see Table 

A1 in the Appendix for details). A midpoint of these 

estimates amounts to 375 million jobs, equivalent 

to an increase in jobs of 20 percent in those sectors 

or 10 percent overall. Data limitations prevent a 

comprehensive estimate for the service sector, 

which is also expected to experience significant 

employment impacts. These estimates also do not 

account for formal and informal sector differences. 

When looking at the employment effects of other 

forces, the impacts of AI and automation remain 

uncertain, with most existing estimates focusing 

largely on tasks-at-risk rather than net employment 

outcomes. While these technologies will both 

displace and create jobs, some authors (Hatzius et 

al. 2023) expect impacts to be net negative, 

particularly impacting entry-level service roles. 

Similar levels of uncertainty exist for geopolitical 

fragmentation from tariffs, trade barriers, 

sanctions and regional conflicts; scenario estimates 

suggest these could result in the loss of up to 115 

million jobs but are highly dependent on global 

affairs at a given moment (Morén and Wändal 

2019; Bolhuis et al. 2023). In this context, the 

climate transition stands out because it is more 

clearly associated with large-scale job creation, 

offering a surer basis for guiding public policy in a 

period of rising labor market disruption and 

uncertainty.  

However, this net job creation will imply a 

significant additional level of job churn, 

impacting 255 million to one billion jobs (with a 

630 million midpoint estimate), with meaningful 

implications for workers transitioning. This churn, 

the combined job losses and gains, is equivalent to 

15 to 55 percent (35 percent on average) of jobs 

within the four key sectors considered in Figure 1.3. 

While these net job gains are positive overall, they 

obscure the lived challenges faced by workers and 

families navigating displacement, reskilling and 

relocation. Job losses in declining sectors rarely 

translate seamlessly into re-employment, as new 

opportunities often require unfamiliar skills and 

costly, time-intensive training; many also endure 

income losses during transitions or enter lower-

paid entry roles (Knudsen et al. 2025). Such 

adjustment pressures are compounded by 

geographic immobility, limited education levels, 

and strong local ties, especially in low-income and 

informal service economies. More broadly, a rise in 

labor market churn may become the new normal 

as the climate and AI transitions interact over the 

coming decade. This could raise the annual rate of 

worker transitions–movements between jobs, 

employment, and non-employment–well above the 

current OECD average of just over 20 percent 

(Causa et al. 2021). In many countries, the share of 

workers involuntarily in transition could double, 

increasing labor underutilization and reducing 

participation rates, both of which are key 

determinants of economic growth.  
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The transition, along with other mega trends, is 

likely to fundamentally change the nature of 

work itself. Today, around 370 million jobs globally, 

10 percent of the global workforce, are working in 

occupations where daily tasks are already changing 

due to the climate transition (Winkler et al. 2024). 

This is likely a conservative estimate, as the study is 

based on US jobs data, and in many other 

countries workplace practices are evolving far 

more rapidly. For example, farmers worldwide 

need to change practices due to changing weather 

patterns; mechanics will need to learn how to fix 

electric vehicles within transport; manufacturing 

workers will need to learn how to incorporate 

waste feedstocks.  

Changes in the nature of work will accelerate as 

these megatrends converge. AI is reconfiguring 

workflows, taking over service-based tasks , 

including drafting, research and analysis, and 

especially inserting itself into clerical and 

administrative occupations (OECD 2023a; ILO 

2025e). People in these roles need to focus more 

on problem solving, prompting, oversight and 

interpersonal skills. Trade and geopolitics are 

demanding new skills, including risk assessment, 

screening, licensing and  auditing as well as 

reworking of supply chain and logistics (US 

Department of the Treasury 2019; US CBP 2022). 

   |   Jobs and Skills for the New Economy15



Countries’ ability to accelerate both the climate 

transition and job creation will vary widely. In 
countries like China and Germany, targeted 
investments in renewable energy, electric vehicles 
and green manufacturing have not only advanced 
decarbonization but also driven job creation (ILO 
2022a; IEA 2023). Similarly, the United States has 
seen employment growth in clean energy sectors 
following policies like the Inflation Reduction Act 
(Pollin et al. 2023). However, action within the 
agricultural sector in these countries has been far 
slower, facing cultural barriers and a consequently 
weaker policy environment. By contrast, in many 
lower- and middle-income economies—such as 
India, Indonesia and parts of sub-Saharan Africa—
climate action in power, transport and industry 
remains constrained by energy poverty, limited 
fiscal space and the high cost of green 
technologies. A lack of finance has slowed the 
development of climate-resilient infrastructure and 
nature restoration. By contrast, the expansion of 
critical mineral mining to support electric vehicle 
production has been a major source of GDP 
employment in countries like Indonesia and the 
Democratic Republic of Congo. 

Without decisive action, the impacts of climate 

change will continue to erode the viability of jobs 

and threaten livelihoods. By 2030, heat stress 
alone could cut 2.2 percent of global working hours 
or about 80 million jobs, mainly in agriculture and 
construction (ILO 2019d). Disasters will affect 
economic activity; like Pakistan’s 2022 floods which 
disrupted 4.3 million jobs and reduced GDP by 2.2 
percent (ILO 2022c) or wildfires in the US which 
affected approximately 5 percent of workers in LA 
from evacuation orders alone (UCLA Labor Center 
2025). With half of global GDP dependent on 
ecosystem services, the collapse of key systems 
such as pollination, fisheries and native forests 
could reduce global GDP by $2.7 trillion annually by 
2030, with severe knock-on effects for jobs (WEF 
2020). Harnessing climate action to create decent 
work while managing inevitable disruptions is 
critical to building resilient, inclusive labor markets 
for the future. 

1.2 

The sectoral effect 

The scale of job loss and creation will be highly 

sector-specific, with the potential for net gains 

highest in agriculture and construction, whereas 

the risks from job churn are felt most acutely in 

the energy sector. Agriculture and land use 

potentially generate the most new employment.  

In ecosystem and forest restoration, soil 

rehabilitation, reforestation, and management of 

wetlands and mangroves, they generate between 

115 and 275 million net jobs, or 10-25 percent of 

the workforce, with a midpoint estimate of 195 

million, or 17 percent of the workforce (ILO 2018a; 

2020; WEF 2020). These more than compensate 

losses from agricultural intensification, which 

reduces labor needs.  

Construction may add the largest relative gain of 

any sector, with an estimated 80 to 270 million net 

jobs (175 million average) jobs, roughly 30 to 100 

percent (70 percent average) of the workforce, 

driven by retrofitting, nature-positive construction, 

energy-efficient infrastructure, resilient 

infrastructure and utilities (WEF 2020; C40 Cities 

2025). The energy and fuels sector will undergo the 

most profound restructuring, adding an estimated 

20 million net new jobs on average, or a 30 percent 

increase in the workforce, driven by electrification, 

renewables and low-carbon fuels. However, it will 

also experience the highest level of job churn, with 

35–90 percent of current workers likely to be 

displaced as fossil-fuel roles decline (IEA 2024a; 

IRENA 2024).  
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Manufacturing is the only major sector where the 

climate transition is expected to cause a modest 

net loss of jobs, as declines in primary materials 

and internal-combustion vehicle production 

outweigh gains in recycling, electrification, battery 

manufacturing and EV assembly (ILO 2018a; WEF 

2020).   

How the transition will unfold and affect jobs will 

depend on sectoral decarbonization pathways 

(Figure 1.5). For example, within energy and 

construction, there is strong consensus on priority 

interventions, renewable deployment, building 

retrofits, and efficiency upgrades, supported by 

some mature technologies (e.g., solar panels), 

robust modeling and implementation experience. 

Even so, the timing and geographic spread of 

future energy jobs remain uncertain. In food and 

land use the employment outlook is far more 

complex and context-dependent, shaped by the 

extent to which dietary shifts, intensification and 

automation are adopted, as well as policy choices, 

trade incentives and climate risks. Competing 

priorities and macroeconomic conditions, such as 

inflation and interest rates, will also affect the pace 

of investment and absorptive capacity of the labor 

markets. This casts uncertainty over the pace and 

scale of job impacts. 

Closing the adaptation finance gap could be a 

major lever for job creation, adding 190 to 375 

million new jobs over the next decade, 

potentially exceeding midrange estimates for 

mitigation action. Adaptation activities, such as 

coastal protection, nature-based solutions and 

climate-resilient infrastructure, have been largely 

overlooked in job impact research. Yet estimates 

for this report suggest they could generate 190 to 

375 million jobs over the next decade, with a 

midpoint of about 280 million jobs. This includes 

75–150 million jobs created from construction 

investments, driven by resilient infrastructure in 

rural, urban, coastal, and low-lying regions. 

Another 105–205 million jobs could be created in 

the agriculture and land use sectors, driven by 

interventions such as crop, livestock, and fishery 

resilience; preservation of biodiversity hot spots; 

and conservation and rehabilitation of terrestrial, 

marine, and wetland ecosystems. 
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These would build on existing roles – construction 

workers, architects, engineers, agronomists, park 

rangers, farm and forestry workers – adapted to 

deliver climate outcomes. In addition, adaptation 

could spur new jobs from service activities in risk 

management and health in the range  of 10 to 20 

million. 

 

In some contexts, climate investments could 

offer a better employment return on investment 

(ROI) than polluting activities, with adaptation 

investments offering the greatest number of jobs 

per dollar invested. Mitigation investments already 

outperform some polluting activities in terms of 

job creation. For instance, each dollar invested in 

solar photovoltaics (PV) generates around 1.5 times 

more jobs than the same investment in fossil fuels. 

Public transport creates 1.4 times more jobs per 

dollar than traditional road construction (Jaeger et 

al. 2021). Yet, the potential of adaptation 

investments is even greater. Our estimates (Figure 

1.7) suggest they could deliver 15 to 30 times more 

jobs per dollar invested on average than mitigation 

activities, driven by the high labor intensity and the 

low labor productivity of the regions and sectors 

where these investments would be concentrated.  
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1.3 

The spatial effect 

Globally, mitigation jobs are set to cluster in 

countries with favorable conditions such as 

abundant renewable energy resources, industrial 

capacity or critical minerals. China, for example, 

now accounts for around 80 percent of global solar 

PV production and employs nearly 5 million people 

in solar manufacturing, having combined natural 

advantages with strategic investment (IEA 2023). 

Resource-rich countries such as the Democratic 

Republic of Congo (cobalt), Indonesia (nickel), and 

Australia (lithium) are similarly poised to benefit 

from upstream value chain shifts (ETC 2023), 

though the equitable distribution of these gains 

will depend heavily on governance and industrial 

strategy.  

By contrast, major fossil fuel exporters (e.g., Russia, 

Gulf States) and red meat producers (e.g., US, 

Brazil) may face growing employment risks over 

time. Many developed countries in the global north 

will see significant job creation from rising demand 

for retrofits, as rates must triple to address aging, 

inefficient housing stock (Tron 2022). Adaptation-

related jobs will concentrate primarily in lower-

income regions where climate vulnerability and 

infrastructure needs are greatest, with nearly two-

thirds expected in sub-Saharan Africa, Latin 

America and the Caribbean, and East Asia and the 

Pacific – as demonstrated in Figure 1.8 (UNEP 

2024). In heavily service-oriented countries, jobs 

will increasingly integrate sustainability practices 

across compliance, risk management and sourcing 

(Sanchez and Yanez-Pagans 2024). 
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Within countries, new jobs are likely to emerge in 

locations different from where job losses occur. 

While these workers often have transferable skills, 

the geographic distance between fossil and green 

energy facilities poses a major barrier: renewable 

energy jobs rarely emerge in proximity to 

traditional energy employment centers, and this 

limits natural redeployment opportunities. Higher 

emissions industries cluster around centers of 

fossil fuel extraction outside of cities, while low-

carbon job postings are more scattered. However, 

rural employment opportunities are expected to 

expand in sub-sectors such as nature-based 

solutions, ecosystem restoration and agriculture. 

Currently, about 75 million people in rural regions 

work in nature-based activities, and this number 

could rise by more than 25 percent by 2030.  

The spatial dimensions of job creation and 

demographic trends will intersect, compounding 

both risks and opportunities. Growing youth 

populations and persistent unemployment in many 

low- and middle-income countries present both a 

challenge and a unique opportunity. These same 

regions are typically highly exposed to climate risks 

and need to invest in resilience and adaptation 

measures. Activities such as constructing climate-

resilient infrastructure and developing nature-

based solutions are labor-intensive and could 

provide meaningful work for young people while 

building long-term resilience. The decentralized 

nature of many of these activities may also support 

rural employment. By contrast, job creation from 

mitigation activities will be concentrated in higher-

emissions regions, primarily in higher-income 

Global North countries where a large share of the 

population is aging out of the workforce. They may 

struggle to fill jobs needed for the climate 

transition, in regenerative agriculture, retrofitting 

for energy efficiency, heat pump and solar 

installations, that cannot be easily mechanized or 

automated.  
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1.4  

The quality effect 

The success of the climate transition will depend 

not only on the creation of jobs but also on their 

quality. In the context of rising income inequality, 

high levels of informality, and weak social 

protection, creating jobs that are stable, fairly paid 

and secure is essential for maintaining public trust 

and support for climate action. This is also 

important for regions historically dependent on 

fossil fuel intensive activities, and where unions 

have improved workers’ livelihoods.  

In South Africa’s coal belt and Appalachia in the 

United States, the absence of good-quality 

alternative jobs has triggered public resistance to 

climate ambition and action. In Spain, the 

premature closure of mines without sufficient 

replacement jobs sparked widespread worker 

protests (AFP 2012). By contrast, regions like 

Germany’s Ruhr valley, where the government 

invested in good-quality employment and long-

term economic diversification, have garnered 

greater public support for the transition  

(Galgóczi 2014).  
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Box 1.2:  THE DISTANCES BETWEEN RENEWABLE ENERGY POTENTIAL AND EXISTING COAL PRODUCING 
OPERATIONS WILL LIKELY CAUSE JOB LOSSES AND GAINS IN DIFFERENT REGIONS  



Climate-transition jobs risk entrenching the job-

quality divide between high-income and low- and 

middle-income countries. In many low- and 

middle-income countries (LMICs), sectors expected 

to drive green employment—such as sustainable 

agriculture, recycling, waste management and 

forestry—remain highly informal, low paid, and 

physically demanding, with weak protections (ILO 

2019b). In Africa, most renewable energy jobs are 

informal  (IRENA 2024). Even for those in formal 

employment in green jobs in LMICs, labor 

standards may be weak or poorly enforced.  In 

contrast, climate jobs in high-income countries are 

typically formal, better regulated and concentrated 

in high-skill sectors such as electric mobility, clean-

tech manufacturing and energy-efficiency services. 

These disparities stem from institutional capacity, 

access to finance, and the strength of labor market 

and industrial policies, and without steps to 

address this, differences in job quality could 

deepen.  

Job quality hinges on respect for worker rights 

and three key related factors: earnings, labor 

market security, and the work environment. 

Earnings include both wage levels and the 

predictability of income relative to living costs. 

Labor market security reflects the risk of job loss 

and the ease of re-employment, often absent in 

the informal sector, which dominates employment 

in many low- and middle-income countries. The 

work environment covers physical safety, hours, 

exposure to hazards, as well as autonomy, 

workload and access to training (OECD 2023c).  

The ILO highlights that rights, social protection and 

mechanisms to voice concerns are especially vital 

where informality is high and enforcement is weak 

(ILO 2022a). In the climate transition, these 

dimensions need to be considered to ensure new 

jobs are not only created but alsodecent, inclusive 

and sustainable.  
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Earnings 

Climate job wage premiums exist, but the drivers 

behind them are not yet fully understood. In 

many cases, higher wages in emerging jobs are 

linked to skills scarcity and educational attainment, 

rather than the nature of the job itself. Data shows 

that jobs related to climate activities pay about 20 

percent more than polluting ones in OECD 

countries, but this premium disappears after 

controlling for differences of education and the 

skill level of workers (OECD 2023a). However, an 

IMF study of countries across income groups finds 

that a wage premium of 7 percent for men and 12 

percent for women persists even after controlling 

for other factors (Alexander, Cazzaniga, et al. 2024).  

Wage dynamics are also not uniform. In some 

cases, workers in renewable energy jobs earn less 

than those in oil and gas roles, where higher wages 

have been supported by stronger union presence 

and mature industry structures (ILO 2025e). Job 

complexity also plays a role. A study by Adecco 

group has found that green occupations pay 22 

percent more than comparable roles for high 

complexity jobs, while for low complexity roles the 

average pay is 6 percent lower, posing social equity 

risks (Adecco 2025).  

Work environment 

Safety and human rights concerns are 

particularly acute in some parts of the emerging 

low-carbon sectors value chains. Rising demand 

for electric vehicles is expected to drive a 2.5-fold 

increase in cobalt extraction by 2030 (ETC 2023), 

driving employment in precarious employment 

environments. In the Democratic Republic of the 

Congo, which supplies around 70 percentof the 

world’s cobalt, an estimated 15 percent of the 

small-scale miners are children, many working in 

hazardous conditions (Lawson 2021). Similarly, the 

circular economy relies on waste pickers, many of 

whom work in unsafe and exploitative conditions. 

In cities like Mumbai, these workers face high rates 

of injury, illness, and exposure to unsanitary or 

toxic materials compared to the general population 

(Chokhandre et al. 2017). In Indonesia’s oil-palm 

plantations, which supply  57 percent of the world’s 

palm-oil (WBA 2024) and 36 percent of the global 

biofuel feedstock (EBB 2023), over a million 

children engage in work that has high levels of 

toxic exposure and injury rates (Siahaan 2024). 
While international frameworks such as the OECD 

Due Diligence Guidance and the EU Supply Chain 

Law aim to strengthen safeguards, ensuring safe 

and equitable working conditions across these 

value chains remains a significant challenge. 
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Job security 

Job security is emerging as a major challenge in 

the climate transition, with many roles proving 

temporary or dependent on political support. A 

large share of low-carbon and climate resilience 

jobs are project-based, reflecting seasonal 

demand, short-term contracts, and the volatility of 

policy-driven funding. For example, over 40 percent 

of renewable-energy jobs are in construction—

short-term roles tied to the build-out of wind and 

solar infrastructure—while far fewer long-term 

positions exist for operations and maintenance 

(IEA 2024a). Ongoing build-out may sustain 

employment but not necessarily in the same 

locations. Similar instability affects environmental 

conservation and field-monitoring work, where 

many roles are seasonal or campaign-specific. The 

US EQIP program typically runs under 12 months, 

and over half of nature-restoration jobs in Brazil 

are temporary (Brancalion et al. 2022; USDA NASS 

2023). Political shifts can further erode job security: 

the reversal of US environmental tax credits 

threatens up to 100,000 jobs, and the cancellation 

of the American Climate Corps cost an expected 

20,000 jobs in its first year (Osaka 2025; ACC 2025). 

This volatility discourages workers from pursuing 

climate-related roles, heightens economic 

insecurity, and increases the likelihood that 

displaced workers will need retraining as projects 

and policies change. 

Many new jobs will also be in sectors with high 

levels of informality, encompassing risks for 

workers in terms of earnings, work environment 

and job security. Jobs are growing rapidly in 

agriculture and construction, which are 

traditionally informal in many economies. While 

there is a lack of specific estimates for the rates of 

informality in lower emissions jobs, informality 

rates in those sectors reach 70 to 90 percent in 

low- and lower-middle income countries (Leal et al. 

2022). Many emerging green industries lack 

institutional frameworks such as minimum wage 

protection, occupational safety standards and 

collective bargaining rights, that help ensure 

decent work conditions. Moreover, due to the 

nature of informal work (for example irregular 

hours and lack of minimum wage enforcement) 

earnings are also typically lower. Across a range of 

countries, informal workers earn on average just a 

fourth or a fifth as much as their formal 

counterparts when performing similar jobs (OECD 

2024a). For example, in Nigeria, the median 

monthly earnings of informal workers are 9 times 

lower than those of formal workers. Additionally, 

they are far less likely to receive training – in a 

sample of African countries this was found to be 3 

to 15 times lower than formal counterparts – and 

covered poorly by social protection measures 

(OECD 2024a). 
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Chapter 2  
What the climate transition means for skills 

As the transition to the new economy 

accelerates, so will the need for workers with 

new skills and capabilities. Demographic, 

technological and geopolitical shifts are reshaping 

what capabilities are needed to thrive in modern 

labor markets. Foundational, technical and 

transversal skills will determine who can access 

new opportunities and how inclusive the transition 

will be.  

This chapter examines this evolving skills 

landscape, how demand is changing across regions 

and sectors, where mismatches and shortages are 

emerging, and how existing capabilities can be 

adapted or transferred. It highlights the central role 

of skills development in ensuring the climate 

transition not only generates employment but also 

delivers fairer and more resilient pathways for 

workers, improving the ability to meet climate 

goals. 

2.1  
Skills and wider labor market shifts 

Built through education, training, informal and 

non-formal learning, and work experience, skills 

shape quality of life by enabling labor-market 

participation and resilience to economic and 

technological change (ILO 2023a). At the societal 

level, skills drive competitiveness, innovation, 

equity and inclusive growth (World Bank 2022a; 

OECD 2023c). Skills can be grouped into three 

categories: foundational (literacy, numeracy, 

metacognition, basic digital literacy), technical 

(sector-specific or cross-sectoral occupational skills 

such as programming, accounting or financial 

modeling), and transversal (problem-solving, 

adaptability, communication, digital proficiency). 

Often technical skills can be ineffective without the 

presence of foundational or transversal skills. 

Shifting technologic and economic landscapes 

are redefining skills demand, increasing 

emphasis on transversal skills.  

As AI, automation and digital platforms increasingly 

reshape how work is performed, employers are 

prioritizing skills such as data literacy, machine 

learning, software development, cybersecurity and 

cloud computing to keep pace with innovation and 

productivity gains. This trend is strongest in high-

income countries where technological trends have 

already advanced. In contrast, lower-income 

countries currently face less demand due to slower 

digital adoption (World Bank 2025c), but as 

automation reaches agriculture and primary 

industries, this may change. At the same time, 

these changes are heightening demand for 

transversal skills, including critical thinking, 

creativity, emotional intelligence and collaboration, 

that enable individuals to work effectively in 

diverse, tech-enabled environments. The OECD 

(2019) emphasizes that while specific digital skills 

are crucial for high-growth sectors, transversal 

skills are key for continuous, lifelong learning, 

adaptability and effective teamwork.  
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Global skills gaps, across all categories and 

especially among youth, are leaving hundreds of 

millions under-skilled and ill-prepared for the 

future. While data on skills is lacking across large 

parts of the world, some of the existing statistics 

provide a sense of the challenge: 

• Foundational skills. A large share of school-age 

and working-age populations lack required 

foundational skills. Learning poverty is defined 

as the ability to read and understand a simple 

text by age 10. Even before the COVID-19 

pandemic, more than half of the populations of 

low- and middle-income countries and close to 

10 percent  could not. The impact of the 

pandemic is expected to push the learning 

poverty rate higher (Azevedo et al. 2022).  

Analysis for the World Skills Clock, building on 

earlier estimates by the Education Commission, 

calculated that around 70 percent of young 

people (15–24-year-olds) were lacking basic 

literacy, numeracy, and digital skills (World Skills 

Clock, n.d.). These skills gaps are often not 

recovered in adulthood as an estimated 739 

million adults currently lack basic literacy and 

numeracy skills. Two-thirds of these are women 

and 75 percent of them live in sub-Saharan 

Africa and Central and South Asia (UNESCO 

2025). Recent surveys of adult learning in 31 

developed countries also show that 18 percent 

of adults (25–64-year-olds) lack the most basic 

proficiency in literacy, numeracy and adaptive 

problem solving. In a number of countries, 

proficiency rates are actually declining (OECD 

2024d).   

• Technical and transversal skills. While 

technical and transversal skills are not 

consistently measured and huge data gaps 

exist, existing rough estimates highlight large 

and growing gaps. For example, (Hoteit et al.  

2020) using 2016 data primarily from OECD 

countries estimate that 1.3 billion workers 

globally are already facing a mismatch between 

their current skills and the tasks required for 

their jobs, a figure projected to rise by 2030.  

 

 

 

 

Similarly, estimates by the WEF (2023) based on 

surveys of 1000 employers (500 employees or 

more), project that 60 percent of the existing 

workforce will need reskilling or upskilling by 

2030. A critical constraint is the poor quality 

and limited reach of technical, vocational and 

higher education in developing countries. Gross 

enrollment rates for tertiary education in low-

income countries sit at 10 percent, versus 79 

percent in high income countries and the global 

average of 43 percent (World Bank and UIS 

2024). Only ~1 percent of the world’s top 500 

universities are in Africa, despite the continent 

hosting 20 percent of the global population (QS 

World Rankings 2025). Participation in technical 

and vocational training is low across the board. 

Globally, only about 13 percent of youth have 

completed technical and vocational training. 

Aging populations in high-income countries and 

youthful demographics in low- and middle-

income regions are exacerbating existing skills 

challenges. In low-income countries, particularly in 

sub-Saharan Africa, rapid population growth is 

generating a significant number of potential 

workers; yet persistent barriers to quality 

education and vocational training risk leaving 

millions underprepared for the demands of the 

modern economy. Conversely, in aging societies 

such as Japan and much of Europe, demographic 

decline is shrinking workforces, compounding skill 

shortages in sectors like healthcare, education and 

green technology. These pressures risk widening 

social divides between older workers who have or 

lack the needed skills, heightening the urgency to 

support their up- and reskilling, expand adult 

learning, accelerate workforce automation, and 

attract specialized talent to sustain participation 

and productivity. Policies restricting worker 

mobility are likely to contribute to further skills 

shortages and imbalances.  
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Migration has historically served to fill workforce 

and skills gaps. Steps to curb the flow of migrants, 

such as stricter visa regimes in countries like the 

US, have contributed to a decline in international 

science, technology, engineering and mathematics 

(STEM) talent (Obinna and Bacong 2025), and 

tighter immigration rules in the UK rules have 

worsened shortages in adult social care (Thiemann 

et al. 2024).  

These trends are driving skills mismatches in 

both low and high-income countries. In low- and 

middle-income countries, over a third of urban 

workers are either overqualified or underqualified, 

leading to wage penalties compared to well-

matched workers (ILO 2025a).  These systemic gaps 

are particularly evident in countries where rapid 

demand shifts are paired with weak training 

systems.  

2.2  

The skills required for the transition 

The climate transition will demand new skills.  

Existing skills will need to be adapted and evolve, 

tasks within jobs will change, and new sector-

specific and cross-sectoral technical skills will be 

needed (see Figures 2.1 and 2.2). Hard-to-abate 

sectors such as steel, cement, and chemicals will 

require advanced technical competencies, while 

demand will decline in high-emission sectors like 

oil and gas and conventional farming. Evidence 

suggests that many of these skills are transferable 

from the current workforce. The OECD has 

reported strong cross-sector transferability—

particularly in lower-skilled roles like machinery 

and equipment operation (OECD 2024c). Figure 2.3 

shows that roughly two-thirds of workers in vehicle 

manufacturing and oil and gas could shift to more 

sustainable roles by 2030 with moderate retraining 

(IEA 2024a). Yet outcomes vary by sector and 

region: only 6 percent of coal workers are expected 

to transition successfully, and an EU study found 

lower transferability in mining and manufacturing 

than in other sectors (Zaussinger et al. 2025). 
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Transversal skills will likely be key to success in 

higher income countries; building foundational 

skills will be an additional prerequisite in lower 

income settings. Transversal skills enable workers 

to navigate evolving technologies and sectors, and 

support the broader behavioral, managerial and 

systemic shifts needed across all sectors (OECD 

2023a). Unlike technical skills tied to specific roles 

or technologies, transversal skills are durable, 

transferable, and fundamental to lifelong learning 

systems, which the ILO highlights as a core strategy 

for resilience in a rapidly changing external 

environment. A study of the transferability of US 

fossil fuel workers found that technical skill gaps 

are often limited, whereas soft skills - like 

adaptability and communication—pose the 

greatest barrier to smooth transitions (Raimi and 

Greenspon 2025). Whilst this also holds for lower 

income contexts, building a layer of foundational 

skills will be an additional precondition for workers 

to sufficiently absorb and develop technical 

expertise (Vona 2023). 

The climate transition is already driving 

substantial additional demand for skills. Where 

data is strongest in advanced economies and 

within formal roles, the share of hires with at least 

one skill related to the climate transition, and/or a 

green job title, rose from 14 percent in 2021 to 18 

percent in 2025, even with slowing growth in 2025. 

In sectors expected to be major employment 

engines, demand for these skills has climbed; 

approximately 32 percent of hires in agriculture 

and land-use, utilities and construction in 2025 

came from the pool of talent with skills for the 

transition. This is even visible in manufacturing, 

which also shows increasing levels of demand 

(LinkedIn, the 2025 Green Skills Report). Data is 

typically sparser for lower income countries, but 

case studies in this report show demand is growing 

within key sectors, including low emissions 

transport and agriculture within Kenya, 

bioeconomy and constructions in Brazil, and 

renewable energy and agriculture in Pakistan.  
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Despite the potential for transferability, skills for 

the climate transition remain in short supply, 

creating potential bottlenecks. LinkedIn data 

shows that, between 2021 and 2025, the share of 

workers with transition-related skills grew by an 

average of 3 percent annually to reach 18 percent, 

but demand for these skills is rising much faster 

than supply. Hiring for these profiles was 46 

percent higher than the overall workforce in early 

2025 (LinkedIn, the 2025 Green Skills Report). 

Surveys also highlight that public-sector capacity is 

similarly strained: 65 percent of civil servants in 

Europe, North America and Oceania have never 

received formal climate or environmental training 

(Apolitical 2024). These figures mostly reflect 

higher- and middle-income countries and formal 

jobs. Skills gaps in lower-income regions such as 

Africa, and in informal labor markets, remain 

poorly understood, but existing evidence, including 

case studies conducted for this report, highlights 

that these gaps are significant and widening. For 

example, agricultural extension workers in Pakistan 

lack foundational skills in soil management, pest 

control and climate adaptation. Shortfalls across 

public and private sectors risk slowing 

implementation, raising transition costs and 

missing opportunities for innovation and 

employment. 

Skills gaps will both shape and be shaped by 

climate transition pathways. Their scale and 

nature will depend on countries’ technological and 

policy choices, the degree to which people are 

prioritized in the transition, and broader economic 

and labor market conditions, national priorities, 

investment flows and policy coordination (OECD 

2023a). The speed and success of the transition will 

hinge on a workforce equipped with the right skills. 

Without timely investment, labor shortages could 

stall progress, drive up emissions, and raise 

socioeconomic costs.  

Box 2.1 highlights simulations from the NCI study 

commissioned for this report, finding that a 

shortfall of 14 percent (6 million) in renewable 

energy workers by 2030 could set the world on 

track for an additional 0.7°C temperature increase 

by 2100 compared to existing country policies (e.g., 

NDCs, sectoral policies and project plans as of 

August 2024). Investing in skills is therefore critical 

to avoid such risks, enable worker adaptation, and 

strengthen long-term economic resilience.  

Categorizing skills as green or climate-related is 

no longer necessary and may be 

counterproductive over time. The term ‘green 

skills’ has been commonly used to describe the set 

of skills required for the climate transition. While 

there still is no singular definition of what green 

skills are (Box 2.2), this categorization is mainly 

useful for identifying skills gaps in relation to 

specific technical competencies needed in 

emerging green sectors. However, the reality of the 

transition is far more complex. As discussed above, 

the transition will require a broad and evolving mix 

of technical and transversal skills, many of which 

will depend on future technological advancement 

and policy choices. A significant share of these 

skills will overlap with those needed to navigate 

other major disruptions, and will be emissions-

agnostic. For instance, the planning and installation 

of wind turbines and their integration into the 

surrounding environment can involve landscapers 

and landscape architects, whose skills are not 

inherently ‘green’. Attempting to define and contain 

‘green skills’ as a fixed or standalone category risks 

narrowing the scope of transition understanding 

and planning (Granata and Posadas 2024). While 

this classification may have some value in the short 

term, it should become less relevant as green 

practices permeate the entire economy. 
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Box 2.1:  DEFINING THE SKILLS NEEDED FOR THE CLIMATE TRANSITION  

Despite growing global attention to the climate transition, there is no consistent definition across 

academic, policy or industry literature of what constitutes ‘green skills’. The International Labor 

Organization (ILO) broadly defines skills needed for green jobs as “the knowledge, abilities, values and 

attitudes needed to live in, develop and support a sustainable and resource-efficient society,” 

emphasizing their importance in preparing workers for the transition to greener economies (ILO 

2019b). In contrast, the OECD focuses more narrowly on technical capabilities tied to specific sectors 

such as renewable energy and environmental services. It states that “as employment is shifting toward 

more sustainable activities, workers are increasingly expected to have skills that support the transition 

to a greener economy” (OECD 2023a). LinkedIn’s Global Green Skills Reports take a data-driven 

approach, identifying green skills within job offerings and user profiles (LinkedIn 2023; 2024a). It 

captures competencies such as sustainability reporting, environmental auditing, and corporate social 

responsibility, illustrating how the boundary between foundational, technical and transversal skills is 

often blurred. The European Commission further distinguishes between ‘core green skills’, ‘sector-

specific green skills’, and ‘transversal’ skills, those needed across industries to support adaptability and 

systemic change (ESCO 2022).

Box 2.2:  CASE STUDY - IMPACTS OF SKILLS SHORTAGES ON GLOBAL POWER SECTOR EMISSIONS  

This study, conducted by NewClimate Institute and commissioned by the Deutsche Gesellschaft für 

Internationale Zusammenarbeit (GIZ), explores the relationship between shortages of workers for the energy 

transition and global emissions pathways. Using a novel theoretical model which links labor supply and 

renewable energy development, potential impacts of labor shortages on global emissions are demonstrated. 

To further assess countries' current readiness to mobilize the workforce needed for the energy transition, the 

study presents the Labor Market Transition Potential Index. This index combines indicators across labor 

market, demographic and institutional dimensions to provide a snapshot of countries' current potential to 

supply skilled workers to the energy sector.   

Accelerating the global energy transition requires a rapid and large-scale expansion of the 

renewable energy workforce. To meet the goal of tripling global renewable power capacity by 2030, it 

is estimated that the number of workers in the power generation sector must grow from around 12.5 

million in 2021 to 47 million in 2030 (see Figure 2.4, Panel A). Most of this demand is concentrated in 

manufacturing, installation and the operation and maintenance of renewable energy systems. 

Labor shortages can push renewable energy development off-track and jeopardize global efforts to 

limit climate change. 

If only 20 to 60 percent of new labor demand were met annually, the world could face a shortfall of 2 

to 6 million workers by 2030. If these labor shortages cause equivalent delays in building new 

renewable generation capacity, progress in energy decarbonization could be derailed, even if other 

political and economic barriers are successfully overcome.  

By 2030, global renewable generation capacity could fall nearly 10 percent short of the pledged 

tripling target made at COP28 (see Figure 2.4, Panel B). This would extend the life of fossil fuel 

generation around the world, driving power sector emissions 12 percent above the 2030 targets 

pledged by governments, and more than doubling them by 2045 (see Figure 2.4, Panel C). This would 

push the global power sector off a 1.7°C warming pathway and closer to 2.4°C, well beyond the 

1.5°C goal and 2.0°C limit set by the Paris Agreement.
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Countries face complex and multidimensional challenges in building the workforce needed for the 

energy transition: 

• Labor market and demographic constraints such as aging populations, low labor force 

participation rates and limited inward migration reduce the available pool of workers and restrict 

labor force flexibility. 

• Education and training systems not keeping pace with the rapid growth in demand for skilled 

workers, both in the number of available spots for students, and the labor market relevance of 

their curricula. This is particularly pronounced in developing countries where educational 

infrastructure and funding remain limited. 

• Slow transitions from fossil fuel to renewable energy sectors. Despite overlapping skill sets, 

worker transitions remain limited. Reasons include mismatches in the location and timing of the 

phasing-out of fossil jobs versus job creation in renewables, insufficient retraining support, and 

differing job characteristics.





https://mia.giz.de/qlinkdb/cat/ID=253785000
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