






© UNEP / Still Pictures
Rice cultivation in Asia.



223Part II - Employment Impacts: Food and Agriculture

5.	Food and Agriculture
The search for green employment opportunities in agriculture is faced with several formi-

dable obstacles. The worlds of agriculture are many and varied, and the range of activities is 
vast—so much so that any findings may be highly particularistic and ultimately misleading. 

Moreover, specific and focused research on the subject of green employment in agriculture is 
quite sparse. And while the interest in sustainable agriculture has grown in recent years, employ-
ment is not always a central theme or consideration. Perhaps a further challenge is the rapid and 
dramatic changes currently taking place in the way food is produced, sold, and consumed, which 
makes agriculture something of a moving target (or a series of moving targets) as far as this type 
of research is concerned. All told, the obstacles to sustainability are perhaps far more formidable in 
the case of agriculture than they are in any other economic sector, and the possibilities for green 
employment need to be viewed against a set of extremely challenging scenarios.

This section of the report is divided into four parts. The first part looks at the environmental 
footprint of the global food system. The second offers a highly compressed “plough-to-plate” scan 
of the present global food system, with the emphasis on changing employment patterns.� In the 
absence of existing studies that focus on green job creation in agriculture, the intention here 
is to provide a survey of the challenges to green jobs posed by the present system, in order to 
better frame the discussion on green alternatives. The third part looks at the potential for green 
job creation (and retention) in food and agriculture within the present framework. And the fourth 
part steps outside the existing agro-industrial model to examine the job-creation potential of local 
food systems, organic production, urban agriculture, and small farming systems. 

What is Sustainable? – Competing Visions

The separation of Parts 3 and 4 speak to the fact that there are conflicting visions of sustainability 
in agriculture. On the one hand, there are those—such as the World Bank and the World Trade 
Organization (WTO)—who view the present liberalized and increasingly global food system as 
providing a path from poverty for hundreds of millions of rural dwellers, but who nonetheless 
recognize that it is a system that needs to do much more in order to become truly environmentally 
and socially sustainable.794 For companies like Monsanto and BASF, biotechnology can (and is) 
helping farmers take great strides toward sustainability by raising yields through genetically 
modified seeds while at the same time reducing environmentally damaging inputs, such as 
nitrogen.795 According to Jürgen Hambrecht, BASF’s chief executive, “There is this conflict of 
nutrition on one side, and renewable resources protecting the climate of the earth, and the only 
solution is biotechnology.”796 

On the other hand, there are many farmers’ organizations, NGOs, and others in civil society who 
regard the existing global food system as fundamentally unsustainable and who propose a more 
radical change of course—a course that recognizes that the traditional knowledge and skills of 
farmers are the key to solving the major problems of the existing food system and to meet the 
challenges of increasing demand.    

�	 Here, the word agriculture is used to mean the growing of food, whereas “food system” is used to describe the whole “plough to plate” 
reality, including the transportation, sale and consumption of food.



224 Green Jobs: Towards decent work in a sustainable, low-carbon world

A discussion on green jobs in agriculture is therefore situated in a much broader debate around 
the overall performance of the current global food system—a system that has been subject to 
considerable scrutiny and criticism in recent years. The productivity of agriculture has increased 
impressively in recent decades.797 According to the United Nations Food and Agriculture 
Organization (FAO), over the past 40 years, per capita food production has increased by 25 percent, 
and food prices in real terms have fallen by 40 percent.798 But still roughly 850 million people 
suffer from food insecurity, and a similar number are obese.799 Every year, 5 million children die of 
hunger.800 According to the World Bank, three out of every four people in developing countries—
900 million individuals—live below the $1 per day poverty line in rural areas, and most depend 
directly or indirectly on agriculture for their livelihoods.801  Moreover, the demands on the global 
food system will increase dramatically as the Earth’s population rises (around 50 percent by 2050) 
and as diets move toward more meat and processed foods. In this scenario, global food production 
will need to triple by 2050 without using more land or water. 

Meanwhile, the pressure on small farmers and producers has turned agriculture into a major 
political battleground. The WTO’s Agreement on Agriculture has triggered massive protests 
by organizations of small farmers all over the world who feel their livelihoods are threatened 
by liberalization, falling commodity prices, the power of buyers and retailers, and rich-country 
subsidies that benefit agribusiness.802 In India, the contradictions are captured in the fact that 38 
million tons of surplus grain is stored in close proximity to 320 million malnourished citizens, and 
farmer suicides number tens of thousands.803 

The industrial model of agriculture, along with rich-country subsidies to agribusiness, has been 
identified as one of the primary drivers of urbanization globally, which then spurs a cycle of urban 
unemployment or underemployment when economic development does not keep up with 
the growing urban labor supply. Policies that keep farmers on their land, and facilitating green 
production practices, could generate employment and income both in agriculture and in non-
farm occupations.

The Environmental Footprint of Global-Industrial Agriculture

Agriculture has an immense environmental footprint, one made larger in recent decades as it has 
become more intensive and industrialized. The overuse of water; the increasingly pervasive use of 
chemicals; the contamination and genetic manipulation of food; the spread of animal diseases and 
waste due to livestock intensification; and the reduction of biodiversity are all well documented 
features of today’s intensive agriculture.  

Today, agriculture accounts for 15 percent of global greenhouse gas (GHG) emissions, according to 
emissions inventories submitted to the United Nations Framework Convention on Climate Change 
(UNFCCC). According to the Stern Review, fertilizers are the largest single source of emissions 
from agriculture (38 percent of the total), followed by livestock (31 percent). Nearly 75 percent of 
emissions from agriculture are generated by developing countries. Emissions from agriculture are 
expected to rise almost 30 percent from 2005–2020.804 
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UNFCCC data show that developing-country 
agriculture and deforestation contribute an 
estimated 22 percent and up to 30 percent of 
total emissions, more than half of which is from 
deforestation caused largely by agricultural 
encroachment (13 million hectares of annual 
deforestation globally).805 In its 2001 report on 
mitigation, the Intergovernmental Panel on 
Climate Change (IPCC) estimated the level of 
GHGs attributable to agriculture at 20 percent, 
driven by fossil fuel use, emissions generated 
from rice paddies, land use change, biomass 
burning, enteric fermentation, and animal 
wastes.806  

The overuse of water through irrigation (but also 
industrial use) is a particularly formidable barrier 
to environmental sustainability. A major factor 
here is the global growth in the consumption 
of meat, which raises the demand for feed, a 

commodity that is particularly water intensive to produce. Livestock numbers are expected to 
double by 2020, according to the IPCC.807  

Rich-country subsidies, too, are having a simultaneous effect on both employment and the 
environment. In 2001, the United States accounted for two-thirds of the world’s corn exports.808 
With the onset of NAFTA, the price of corn in Mexico plunged nearly 50 percent, bankrupting 
many Mexican farmers. To compensate for the fall in price, others expanded production and began 
using hillsides, causing erosion.809 This illustrates the connection between poverty, precariousness, 
and environmental degradation. As UNEP observes, “Poverty contributes to land degradation 
as the poor are forced onto marginal lands with fragile ecosystems and in areas where land is 
increasingly exploited to meet food needs without adequate economic and political support to 
adopt appropriate agricultural practices.”810 

The cheap corn from the United States has hurt Mexican farmers who grow maize on small- 
to medium-sized plots in difficult environments using low levels of technology. Maize also 
contributes significantly to biodiversity, as more than 40 natural varieties of maize are grown in 
Mexico. Meanwhile, U.S. corn is chemical-intensive and grows on 20 percent of harvested land. The 
run-off from production is a major source of water pollution, affecting drinking water throughout 
the Corn Belt and contributing to an aquatic “dead zone” in the Gulf of Mexico that is the size of 
Ireland. U.S. corn also depends heavily upon herbicides and insecticides, despite using genetically 
altered seed. According to one study, the threefold increase in corn exports to Mexico has led to 
100,000 additional tons of nitrogen, phosphorous, and potassium-based loadings to U.S. waters 
each year.811      

© Vuong Dong / UNEP / Still Pictures
View of rice terraces, Vietnam.
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The “New Agriculture”  

In recent decades, the sharp fall in the prices of grains, sugar, and coffee has led producers to move 
toward higher-value exports like fruit, wine, and flowers.812 Some of these high-value products 
are also more energy and chemical intensive than many low-value products. The International 
Labour Organization, the International Union of Food and Agricultural Workers (IUF), and others 
have documented in detail how many workers in the “new agriculture” are required to labor under 
hazardous conditions and often live in extreme poverty.813 

The levels of accidents and fatalities endured by waged agricultural workers due to such things 
as exposure to chemical and pesticide poisoning (the latter claims 40,000 lives every year) 
is enough to suggest that these jobs are far from green, at least not from a worker health and 
safety perspective.814 The World Bank and other agencies advise smallholders to enter the “new 
agriculture” to serve growing global food demand and to achieve better returns on production. 
The FAO notes that, “Smallholders who fail to gain a foothold in this globalized marketplace risk 
finding themselves consigned to a permanently marginalized minority, excluded from the food 
system both as producers and as consumers.”815

The expansion of this less-sustainable “new agriculture” is in many cases having a detrimental effect 
on more sustainable types of production. In Mexico, government officials who are responsible for 
promoting high-value exports have universally viewed the avocado sector as exemplary.816 This 
“green gold” has been so successful that growers are increasingly buying up communal (ejidal) 
lands. They are denuding forests to grow avocado trees and planting the trees in place of other 
crops, even on lands that cannot support avocado production for climatic or ecological reasons.817   

Globalization, “Food Miles,” and the Environment

As agriculture has become more intensive and industrial, it has also become more global. In 
1998, the value of agricultural goods traded across borders reached $456 billion, three times 
more than 20 years earlier.818 The global nature of food production has added to air, sea, and road 
traffic—worsening pollution, compromising health, and further contributing to global warming. 
A U.K. study estimates that CO2 emissions attributable to producing, processing, packaging, and 
distributing the food consumed by a family of four amount to roughly eight tons a year.819  

While not all trucks on today’s roads are carrying food, many are. A 1999 study of California’s produce 
transport industry reported that 485,000 truckloads of fresh fruit and vegetables left the state each 
year, traveling between 100 to 3,100 miles to reach their destination.820 In the United Kingdom, the 
importation of food quadrupled between 1992 and 2007, and 31 percent more food was flown into 
the country in 2006 than in 2005, according to the Department of Environment, Food and Rural 
Affairs (DEFRA).821 There was a 7 percent rise in urban transport in 2005–06 caused by individuals 
taking more and longer shopping trips.822 A 2005 DEFRA study on food miles discovered that food 
transport now accounts for 25 percent of all Heavy Goods Vehicle (HGV) kilometers in the United 
Kingdom, and that food transport produces 10 million tons of CO2 annually.823 
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The “food miles” issue has understandably drawn attention to the global reach of food supply 
chains. However, the environmental impact of the domestic movement of food overland is still far 
more significant than food moving across national borders. A U.K. study shows that agricultural 
and food produce accounts for 28 percent of goods transported on U.K. roads, imposing estimated 
external costs of $4.7 billion (£2.35 billion) per year. The contribution made by sea and air transport 
is currently trivial owing to low volumes—barely 1 percent of the domestic road costs. Policies that 
attempt to reduce food miles may result in losses in jobs in the freight or input supply industries. 
However, proximity alone may not be a good measure of sustainability, as a long journey on water 
has a lower impact than a shorter one by road.824

The growth in marine freight does, however, add to environmental damage through ship wastes, 
dredging, spills, and the discharging of bilge water. Intercontinental cargo ships also bring in non-
native plant and animal species that can cause major public health and environmental problems 
and further contaminate urban harbors and ship channels with heavy metals and pesticides.825 

Food Waste

A large portion of all food produced by the food system is never eaten and is discarded.  Not 
only are the carbon and chemical inputs that went into the production of this thrown-away food 
unproductive, but the discarded food also continues to generate potent GHGs such as methane 
as it rots in landfills.826   

Food waste is generated at all points of the global food system. Large retailers have the market 
power to reject produce if it does not conform to certain standards pertaining to shape, color, and 
packaging. When standards are not met, farmers and producers are left with unsold crops that are 
often destroyed. Even if eventually purchased by retailers, supermarkets routinely “cull” foodstuffs 
that are blemished or have passed a sell-by date. Consumers also waste large amounts of food, 
especially in wealthier countries where food prices have fallen steadily in recent decades. 

A study by the U.S. Department of Agriculture estimates that the United States wastes close to 
44 million tons of food each year. Most of this goes to landfills, where it decomposes and causes 
GHG emissions. A 1999 study by the California Integrated Waste Management Board found that 
just over half of the state’s 5.6 million tons of discarded food came from commercial sources such 
as restaurants, hotels, and schools, and just under half—2.7 million tons—was generated by 
residences.827 

In the United Kingdom, homes waste 3.3 million tons of food annually, although the total consumer 
and industrial wastage may be as high as 17 million tons.828 Previous research by the Waste and 
Resources Action Programme (WRAP) revealed that U.K. consumers throw away 6.7 million tons of 
food each year, equivalent to a third of food bought. Most of this could have been eaten, and 40 
percent (by weight) of this avoidable food waste consists of fruits and vegetables, worth almost $6 
billion (£3 billion). Nearly 90 percent of this fruit and vegetable waste is fresh produce, about 1.4 
million tons, and most is thrown away as a result of not being used in time.829
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The level of waste appears symptomatic of the excesses of consumption engendered by the 
global “lifestyle divide,” whereby 20 percent of the world’s population is responsible for 90 percent 
of total personal consumption—while 1.3 billion people struggle to live on $1 per day.830 However, 
the absence of adequate regulatory frameworks, systems of collection, and well-resourced public 
educational programs probably also play a role in elevating the levels of food that are ultimately 
wasted.831 

The environmental footprint of the global food system is formidable, and the true extent of the 
damage it causes to human health and the planet can hardly be exaggerated. Any possibilities to 
create green employment in food and agriculture must therefore be pursued as a matter of urgency.

Employment Trends

Any effort to create green jobs in food and agriculture must confront the fact that labor is being 
extruded from all points of the system, with the possible exception of retail. Starting at the base 
of the supply chain, the proportion of people making their main living from agriculture is in sharp 
decline. In 2006, 36.1 percent of the Earth’s population, or around to 1.3 billion people, were 
employed in growing food and raising livestock, compared with 44.4 percent in 1995. Productivity 
improvements throughout the global food system have, along with the globalization of food, 
generally reduced employment levels in agriculture and related industries, at least as a proportion 
of the whole.832  

In industrial nations, the number of people employed in agriculture has plummeted by more 
than 80 percent in some regions since 1950, according to the FAO.833 In the developing world, 
agricultural employment has not kept pace with population growth, although rural non-farm 
employment has increased quite dramatically. Roughly one in four rural workers is employed 
full time in the non-farm rural sector.834 According to one study, Kenyan smallholders derive 
approximately 40 percent of their income from off-farm activities, of which 7 percent comes from 
remittances, 12 percent from commercial activities, and 21 percent from salaries or wages.835

Despite these trends, agriculture remains the world’s second largest source of employment. 

Consolidation

Today’s food system is dominated by the market power of increasingly fewer large companies. 
The 10 largest firms in agriculture control about 80 percent of a world market valued at $32 billion, 
according to an ILO study.836 Just two companies distribute 80 percent of the world’s grain.837 And 
in the United States, just six companies accounted for 42 percent of the food retail market in 2001, 
a jump from just 24 percent in 1997. 838 A similar pattern of consolidation is visible in many parts 
of the developed and developing world.839 

The level of horizontal integration through consolidation has proceeded at enormous speed, but 
so has the level of vertical integration as retailers connect with the production and processing 
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stages of the food system. The market share of the large retailers and suppliers has also resulted in 
a shift in the balance of power away from small farmers and producers and toward large retailers, 
resulting in lower returns to those who plant and grow the food.840 (See Box II.5-1.) These trends 
and developments have been well documented and will not be detailed here, except to point 
out that employment patterns within the global food system are also undergoing a process of 
change. It is in the context of this consolidation and change that the search for green jobs must 
be conducted.

Box II.5-1. Agricultural Employment in the United States

The United States presents a good example of the decline of agricultural and related employment in the 
advanced economies. Employment in agriculture and its various subsectors was 3.3 million in 2000, or 
around 2 percent of the economically active population. Some 2.5 million farmworkers are hired to work 
in the country, most of whom are Mexican and work seasonally. 

Livestock production has seen the most significant employment losses (roughly 200,000 jobs) during 
the past decade as a result of consolidation. The number of hog farms, for example, fell dramatically from 
191,000 in 1992 to 109,000 in 1997, according to the U.S. Agricultural Census. The actual number of pigs, 
however, climbed from 57 million to 61 million over the same five-year period.

The number of U.S. farms with cattle and calves has also showed a marked decline. This decline coincided 
with a dramatic change in the slaughter concentration of the largest four firms, which grew from 28.4 
percent of slaughtered cattle in 1980 to 67.3 percent in 1995. The quality of work in the meat industry has 
also deteriorated as employment has shifted from higher-paid butchers to lower-paid slaughterers and 
meatpackers in meatpacking plants.

In addition to those working in agriculture and related subsectors, 1.66 million people were employed in 
food and related products in 2000, down from 1.82 million in 1989. This decline occurred at a time when 
the U.S. labor force grew from 117 million to 135 million workers. Employment levels in dairy, canning, 
beverage industries, and sugar and confectionary products all showed moderate or serious declines. This 
downward trend has accelerated the long-term decline of the leather trades, such as footwear. In 1990, 
152,000 people were employed in these trades; by 2000 the number had slumped to 92,000.

The decline in employment in farming and food manufacturing stands in marked contrast to the growth 
in retail employment. In 1994, 13.5 million people were employed in retail, growing to 15 million a decade 
later. The U.S. Department of Labor expects retail employment to grow to 16.7 million in 2014. Some of 
this increase is being driven by the sale of ready-to-eat foods, especially in larger retail establishments. 
Superstores, warehouse “box retailers,” and drugstores captured 31.6 per cent of food sales in 2005, up 
from 17.1 percent in 1994. This trend has been led by Wal-Mart, which in 2002 became the largest food 
retailer. In 2005, Wal-Mart employed 1.3 million workers in the United States, up from 700,000 in 1995. In 
response to the gains made by Wal-Mart and other superstores in food marketing, traditional groceries 
and supermarkets have merged and consolidated their own operations in an effort to cut costs and 
remain competitive.

Source: See Endnote 840 for this section.
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Global Trends 

The trend toward consolidation and the growing market power of retailers that is occurring in 
the United States is also happening at the global level, and in some cases even more obviously 
so. Small “greener” farmers are losing out to large capital-intensive producers and suppliers. This 
process has contributed to rural unemployment and accelerated urbanization.841 And whereas in 
the industrial countries the rural-to-urban shift took many decades, in the developing world the 
process of urbanization is moving at a pace two or three times faster.842 In China, 81 percent of 
workers were employed in agriculture in 1950; in 2000, the figure was 50 percent.843 

Significantly, at the global level there has been a tendency for people to move directly from 
agriculture into service employment, thus confounding the expectations of mainstream 
development theorists. In 2006, 42 percent of the world’s employment was in services. While the 
quality of service-economy jobs varies enormously, a large number of them are informal and low 
paying.844 Moreover, those leaving the rural areas are often very likely to relocate to one of the 
many “new cities” where slum conditions are increasingly the norm.845 The environmental hazards 
for those leaving the countryside for the cities are frequently worse than the ones they left behind. 
These escapees from rural hardship often confront the lack of safe water and sanitation, and find 
themselves in close proximity to pollutants from manufacturing, food processing, and building 
construction.846 And rural communities in both the global North and South also suffer difficulties 
as the social fabric built up around farming over generations disintegrates.847 

Waged Employment (and Unemployment) in Agriculture 

The number of wage-earning employees in agriculture is about 450 million globally, although 
many smallholders also work for wages for some or part of the time. The trend toward waged 
employment is generally upward, although in some countries there has been a growth in informal 
labor contracts that has intercepted or reversed the trend toward waged labor.848 Employment in 
soy and palm oil production has increased, but the employment gains in these instances are often 
small, especially given the amount of land used for these crops. Soybean production is particularly 
capital-intensive. A 1,000 hectare soybean farm employs only three people.849 There are also 
concerns about decent jobs in agriculture.850 (See Box II.5-2.)

© Mark Edwards / Still Pictures
Oil palm plantation nursery, spraying pesticides 
between rows of trees.
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Box II.5-2. Decent Work Deficits in Agriculture

The International Union of Food and Agricultural Workers (IUF) points out that any discussion on green 
jobs should recognize that the agricultural sector has much to do to ensure decent work in agriculture 
and address the many decent work deficits. The IUF has consistently pointed to the fact that in many 
countries it is difficult for agricultural workers to exercise their basic human right to belong to a trade 
union. Consequently, agricultural employment is characterized by low pay, long hours, and precarious 
contracts. 

ILO statistics also identify agricultural as one of the most dangerous industries to work in (alongside 
mining and construction), with many workplace fatalities and occupational accidents and diseases. The 
ILO reports that 70 percent of all child labor takes place in agriculture alone. These are major deficits that 
have to be addressed if the agricultural industry is to have the sort of skilled workforce it needs to deliver 
sustainable agriculture and truly green jobs.

In many of the world’s richest countries, agriculture is explicitly excluded from national systems of 
labor relations. Poverty wages are the rule. Only 5 percent of the world’s 1.3 billion agricultural workers 
have access to any kind of labor inspection system or legal protection of their health and safety rights. 
Agricultural workers are twice as likely to die at work than are workers in any other sector. Among these 
fatalities are an annual 40,000 deaths from exposure to pesticides. Every year, an estimated 3 to 4 million 
people engaged in agricultural work suffer severe poisoning from the hazardous pesticides they are 
forced to use, including work-related cancer and reproductive impairments.

Agriculture consumes more water than any other human activity, yet agricultural workers are routinely 
denied access to potable water. Despite enormous advances in productivity, agriculture remains a space 
of hunger, illness, and premature death. 

Source: See Endnote 850 for this section.

Furthermore, the feminization and “casualization” of the waged agricultural workforce has grown 
in recent years, thus allowing for flexibility for larger growers while increasing precariousness for 
workers.851 This is particularly evident in the rapidly expanding new export industries like cut 
flowers, where casualization has become the norm and many of the workers are women.852  The cut 
flower industry is a major employer of mainly women workers in countries like Columbia (130,000 
directly and indirectly), Ecuador, Tanzania, (9,000 workers in horticulture), Zambia (10,000–12,000) 
and Kenya (56,000 directly in cut flowers).853 Ethiopia has also emerged as a major exporter of cut 
flowers in recent years and in the process has created about 50,000 new jobs.854

© Christophe Smets / Luna / VISUM / Still Pictures
One of the 50000 workers in the sector of the 
cut roses of Kenya take care of young seedlings 
in a flower farm located around the lake 
Naivasha for a salary of approximately 30 
euros per month, Kenya.
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The “new agriculture” may not be green, but it does generate employment. Because participating 
in global supply chains is often more lucrative for farmers, this may add to the employment 
benefits. In Guatemala, studies found that lettuce farmers participating in modern supply chains 
hire 2.5 times more labor than those who do not, and this labor is typically sourced from local 
asset-poor households. Studies of tomato growers in Indonesia and kale growers in Kenya find 
similar results.855 

Global value chains can generate quality employment in some instances, but they can also be 
vehicles for passing on the costs and risks to the weakest links in the chain. Sometimes, under 
pressure from investors (among others), governments in poorer countries have allowed labor 
standards to be defined by the demands of supply chain flexibility, including easier hiring and 
firing, more short-term contracts, fewer benefits, and longer periods of overtime.856 Women 
agricultural workers are particularly affected by these arrangements. 

Employment benefits generated by global value chains are also confined to a relatively small 
number of countries. In many countries and regions, the employment picture is far less positive. 
Trade integration is a two-way process, and countries that export fruit, vegetables, and cut flowers 
are often importing cheap corn and other staples. According to one ILO study, “trade integration 
can also lead to job dislocation, increased informality and growing income inequality.”857    

Young people in particular are having a difficult time finding gainful work in rural areas. The ILO observes 
that in 2005, young people accounted for an estimated 65 percent of agricultural employment. 
However, low and precarious incomes and the lack of useful work experience are driving many to 
look for work in cities, despite the great disadvantages they face in urban labor markets. In Africa, the 
number of unemployed youth grew by almost 30 percent between 1995 and 2005.858 

Food Miles = More Truck Drivers

The globalization of food has made a significant contribution to the growth of certain jobs, most 
obviously in aviation, trucking, shipping, and related infrastructure such as road and airport 
construction. For example, in the United States, more than 100,000 logistics-sector jobs have 
been added in Southern California alone since 1990859 In 1965, the country was home to 787,000 
registered combination trucks; in 1995, there were almost 1.8 million.860 Today, there are 2.8 million 
truck drivers nationwide and the number is increasing at around 3 percent per year.861

Overall, the trade, transport and utilities sector in the UnitedStates is projected to grow by 10.3 
percent between 2004 and 2014. According to the U.S. Department of Labor, transportation 
and warehousing is expected to increase by 506,000 jobs, or 11.9 percent, through 2014. Truck 
transportation will grow by 9.6 percent, adding 129,000 new jobs, while rail transportation is 
projected to decline—a negative trend in terms of both GHG mitigation and air quality issues. 
Trucks, due to their size and limited maneuverability, also account for a greater share of congestion 
delays, thus making these problems even worse.862  The warehousing and storage sector is 
projected to grow rapidly at 24.8 percent, adding 138,000 jobs.863 However, the recent sharp 
increase in fuel costs may mean that these projections will require some modification.
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The growth in transportation by sea has not produced additional employment in all instances. 
Containerization, along with technological change in the world’s ports, has made transportation by 
sea less labor intensive. In the United States, direct employment in water transportation declined 
from 232,000 in 1960 to 174,000 in 1995. However, as employment contracted the amount of food 
traveling by boat grew from 215 million tons in 1986 to 303 million tons in 1995.864  

Employment and the Retail Revolution

The restructuring and consolidation of the food system has also had an impact on urban labor markets 
and the shape of business activity in towns and cities. Local-level food processing, brewing and baking, 
and other industries and trades have shown a marked decline in many regions of the world.865  

Despite the overall growth in retail employment, there is evidence that food superstores lead to 
serious net job losses in the food retail sector (and other smaller retail operations, such as chemists.)866 
The U.K.-based National Retail Planning Forum reports that many of the new superstore jobs are 
also part-time, lower paying, and generally of poorer quality.867 Another report from the United 
Kingdom notes: “A job that is lost at an independent store cannot simply be replaced by one 
job at a supermarket. Superstores benefit from economies of scale and computerization, and are 
designed that the individual employee can shift the maximum number of products per customer 
visit. Asda has the highest number of sales per employee, at £104,490 pa. This is compared to 
Tesco - £91,591, Sainsbury - £85,986, and Safeway, £94, 897.”868 

Nevertheless, in the advanced economies the proportion of food workers involved in manufacturing 
and retail today dwarfs the numbers of farmers operating at the base of the supply chain. In the 
United Kingdom, food and grocery chain workers numbered 2.3 million in 2004, of which 44 percent 
were in retail and just 4 percent in agriculture.869 The food and grocery chain is one of the country’s 
largest employers, providing at least 2.8 million permanent jobs, or 11 percent of all U.K. jobs.870

In the developing world, supermarkets are growing at a spectacular pace. They now control 55 
percent of food retailing in South Africa; 60 percent in Argentina and Mexico, and 50 percent 
of fresh-produce retailing in Brazil.871 In Latin America, East Asia (excluding China and Japan), 
Northern Central Europe, and South Africa, “the average share of supermarkets in food retail went 
from mere niche—roughly 10 to 20 percent of food retail circa 1990—to dominate the market 
with 50 to 60 percent of food retail by the early 2000s.” Southeast Asia and Southern Central Europe 
appear to be heading in a similar direction.872

The growth of supermarkets in the global South is having a marked effect on farmers, and some 
maintain that this effect is bigger than that of trade liberalization.873 Leading supermarket chains 
have shifted away from the wholesale markets where small farmers make their living, and toward 
procuring food through a few medium-to-large firms that can deliver a consistent quality product 
at large volumes. The World Bank acknowledges that, “For smallholders, being competitive in 
supplying supermarkets is a major challenge that requires meeting strict standards and achieving 
scale and delivery.”  It concludes that some farmers in certain regions may need to “transition out 
of agriculture” and move into “the provision of environmental services.”874  
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The consolidation of retail has meant that farmers and producers often receive dwindling returns 
on their produce, as large retailers are in a position to lay down “take it or leave it” conditions.875 

Retailers are also in a position to dictate terms to processors and distributors and even large food 
manufacturers, which results in manufacturers being more concerned to serve the interests of the 
retailers and less concerned to maintain a good relationship with farmers.876   

Opportunities for Green Employment in the Existing Food System

World Bank, IPCC, and WTO approaches

Ever since the United Nations Earth Summit in Rio de Janeiro in 1992 and the adoption of Agenda 
21, the idea of “sustainable development” has become firmly embedded in policy discourse. Among 
other things, Agenda 21 articulated what sustainability would mean for agriculture, emphasizing 
the need to conserve and manage natural resources in ways that preserve these vital resources for 
future generations. The extent and severity of the degradation and depletion of natural resources, 
and the dangers of pesticides, fertilizers, and other inputs, has been documented in numerous 
reports and studies, such as UNEP’s Global Environmental Outlook.877   

Reports released in recent years by leading agencies have echoed these concerns, examining 
issues of environment and sustainability in agriculture. In its World Development Report 2008, 
the World Bank offers a range of proposals to advance sustainability. Regarding climate change, 
the IPCC’s 2000 report Land Use, Land Use Change and Forestry makes proposals on how altered 
agricultural practices can aid GHG mitigation and contribute to carbon storage. These proposals 
have been developed in subsequent reports. In a 2007 report, the FAO addresses adaptation to 
climate change in agriculture, forestry, and fisheries.878 Finally, the United Nations Development 
Programme’s Human Development Report for 2007–08 has much to contribute on climate change, 
the human development challenges facing the developing world, and the need for a much higher 
level of international action.879   

Limited Attention to Employment 

It is important to note that employment issues do not feature frequently in these reports, and 
specific details pertaining to jobs—green or otherwise—are almost invariably absent. The World 
Bank’s World Development Report discusses and details employment trends and prospects for rural 
workers and smallholders in the context of the changing dynamics of the global food system, 
but the proposals it makes for sustainability are not accompanied by any explicit considerations 
with regard to employment. The report does, however, invite speculation with regard to the 
employment potential of these proposals and provide an agenda for future research on the issues. 
The same is somewhat true of the work of the IPCC and the FAO. In its Fourth Assessment Report 
on climate change, the IPCC acknowledges that certain GHG mitigation practices in agriculture 
show synergy with goals of sustainability, such as increasing soil carbon, which also improves food 
security.880 
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Some rural development and anti-poverty policies are also synergistic with mitigation, such as 
water management and agroforestry. Employment gains can be expected here, but there are few 
details. Importantly, UNEP notes that, for poorer countries, “the priorities of jobs, employment, and 
addressing stagnant economies” have prevailed over integrated planning to prevent or reduce 
land degradation—thus drawing attention to the fact that environmental concerns are often 
low on the agenda in countries that are struggling economically.881 In a similar vein, the IPCC 
notes how existing policies to slow tropical deforestation have had minimal impact due, in part, 
to “countervailing profitability incentives.”882 In other words, people are getting paid to cut down 
trees, or they can make money in the business of doing so.   

The World Bank generally approves of the present structure and trajectory of the global food 
system, but calls for the right mix of market measures and government interventions to encourage 
better land and resource use as well as better management of modern farm inputs.883 It maintains 
that agriculture will become more sustainable when more capital, knowledge, and labor are 
directed toward improved natural resource management. However, these activities have not yet 
been developed through private markets, which means that powerful incentives will need to be 
put in place to pull business toward these activities, or they will depend on high levels of public 
investment and a more “command-and-control” approach.  

Natural Resource Management and Preservation

The World Bank’s proposed improvements in natural resource management appear to have 
employment-creating potential. Activities like terracing or contouring of land, building irrigation 
structures, etc., are labor intensive and are urgently needed to prevent further resource depletion 
and degradation. Employment could also be generated as part of the broad effort to raise water 
productivity—a high priority area given the unsustainable use of water in many parts of the 
world. The Bank proposes removing subsidies that makes water inexpensive (or sometimes free), 
reasoning that if users were required to pay for water, they would have an incentive to use it more 
sparingly and judiciously. This would stimulate on-farm investments in field leveling and drainage, 
which would also generate employment.884 

Substantial public investments in off-farm infrastructure are also required, supported by water 
management institutions staffed by people with the necessary background in hydrology. Additional 
investments will be required to store and save water, thus creating employment in producing, 
installing, and maintaining the necessary equipment.885 The move toward integrated water 
management, which involves canal lining and micro-irrigation, also involves labor inputs. Other 
sources of work include rehabilitating dams, barrages, and embankments that improve the flow of 
rivers. There also appears to be employment potential in combating soil erosion via tree planting and 
straightforward stone bunding.886 The IPCC has developed a similar list of mitigation measures.887

Reducing Harmful Inputs, Managing Livestock 

The greening of high-input farming is critical to achieving sustainability as well. Here, modern inputs 
like fertilizers and pesticides can, according to the World Bank, be administered in a way that sustains 
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high yields without damaging the environment. According to some estimates, approximately 25 
percent of pesticide use is prophylactic and administered “just in case” a particular species appears 
in the field.888 Such inputs could be reduced by methods of integrated pest management and also 
removing government subsidies on pesticides and fertilizers where they exist. 

High-input farming has reduced both biological and genetic diversity, but farmers could be 
encouraged to rotate and diversify their crops—thus reducing the need for pesticides and 
fertilizers. Here, the employment implications are also positive. This kind of farming is knowledge 
intensive and requires research and extension systems “that can generate and transfer knowledge 
and decision-making skills to farmers rather than provide blanket recommendations over 
large areas.”889 Developing the ecological literacy of farmers could, therefore, create significant 
employment.           

Managing intensive livestock systems is another challenge. For the World Bank, a key goal is to 
move intensive livestock facilities away from ecologically sensitive areas, and to prevent others 
from taking their place. Employment growth is not an obvious outcome here, although the 
general lack of sufficient and adequately trained inspectors in intensive livestock could be solved 
by training and employing more of them.   

Payment for Environmental Services

Payment for environmental services (PES) is another strategy that appears to have very significant 
green employment potential. A description of the full range of these services is not possible here, 
but they include activities such as watershed and forest protection. These activities generate 
universal social benefits, such as clean drinking water, stable water flows to irrigation systems, carbon 
sequestration, and protection of biodiversity. The World Bank maintains that providers of these 
services should therefore be compensated through payments from beneficiaries of these services, 
and that the social and ecological benefits far outweigh the cost of paying for the services.890    

The FAO’s State of Food and Agriculture report for 2007 explores PES in considerable depth.891 It 
concludes that this approach can contribute to alleviating poverty, although PES-related problems 
do exist, such as the high administrative cost of involving small farmers. The experience of PES 
to date has been relatively limited. In the OECD countries, farmers have been compensated for 
foregoing more intensive and more profitable farming practices in order to prevent soil erosion 
and other forms of environmental degradation. And in Central and South America, silvopastoral 
practices have been developed in Columbia, Costa Rica, and Nicaragua to conserve forests. In these 
latter cases, the incomes of cattle farmers typically rose by 10–15 percent, suggesting that PES can 
establish a “win-win” relationship between poverty reduction and environmental protection—a 
situation that could generate more employment in rural areas as a result of farmer re-spending or 
taking on additional paid help.  

Several studies in the developed countries point to real employment benefits of PES. In the 
United Kingdom, the English Countryside Stewardship Scheme has created jobs for farmers, 
contractors, and other small rural businesses.892 The Tir Cymen scheme in Wales was created to 
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promote sustainable farming in three areas of rural Wales. This scheme produced 204 casual jobs 
and 62 person-years of environmental work. A government study found that if the scheme were 
replicated across Wales, it would generate 1,230 years in full-time jobs. A 1997 study found that 
wildlife conservation supported 10,000 full-time jobs in Britain.  

These examples suggest that a global shift toward PES could generate very large numbers of jobs, 
especially when administered as public works projects. An impressive example of job creation 
is South Africa’s “Working for Water” program. This public project has provided work for 25,000 
previously unemployed people in the removal of high water-consuming invasive vegetation.893 

However, converting land from agricultural production to forestry will release labor, while moving 
from silviopastoral production systems from conventional systems is likely to absorb it. The FAO 
warns against making blanket assumptions that PES programs will assist the poor or stimulate 
employment.894 Moreover, PES programs are still few in number and quite small scale, and most 
exist in developed countries. The public sector has been the main driver of these programs thus 
far, and here is where there appears to be potential for further growth.    

Agriculture, GHG Mitigation/Adaptation, and Jobs

The Stern Review on the Economics of Climate Change notes that, compared to other sectors, 
relatively little thinking has been dedicated to reducing emissions from agriculture.895 The Review’s 
proposals focus on more efficient use of fertilizers to cut nitrous oxide emissions; reducing methane 
from animals by administering nutritional supplements and capturing the methane for fuel, and 
stopping the burning of crop residues. Some of the World Bank’s proposals referred to previously 
may also contribute to the effort to limit GHGs. As mentioned earlier, the IPCC has developed its 
own list of priorities with regard to mitigation practices. 

Exactly what these proposals might mean for employment remains an open question. To the extent 
that any employment that helps mitigate GHGs or assists adaptation to climate change can be 
categorized as a “green job,” then growth potential appears more likely in some areas than others. 
Certainly, changes in agricultural land management, such as conservation tillage, agroforestry, and 
rehabilitation of degraded crop and pasture land could create jobs.896  However, some proposed 
changes may reduce labor inputs. 

For example, conservation tillage can make a major contribution to GHG mitigation and also enrich 
soil and improve yields. The global loss of soil carbon due to agriculture has been estimated at 
around 55 gigatons from 1,600 million hectares of cropland. This soil carbon loss can be reversed 
by techniques that increase the rate of carbon input into agricultural soils. Some conservation 
techniques reduce the period of bare fallow and also plant cover crops to stop erosion and soil loss. 
Other conservation techniques include tillage practices that reduce aeration of the soil, such as no 
till, ridge till, or chisel plough planting. Conservation tillage is thought to have potential to store at 
least 25 gigatons of carbon over the next 50 years if these methods were applied to all cropland.897 

Conservation tillage, however, is sometimes presented to farmers as a way of reducing labor inputs. 
It also uses half as many tractors to cultivate a field as conventional tillage, which means lower 
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fuel consumption and decreased material inputs. However, conservation tillage also requires 
specialized equipment, such as grain drills, straw choppers, and spreaders for combines that 
uniformly dispense residues for easy double-crop planting, as well as row cleaners that brush 
aside heavy residue concentration.898 If conservation tillage became far more widely practiced by 
farmers, then demand for these technologies would presumably increase and manufacturing jobs 
would grow accordingly.  However, demand for equipment germane to conventional plowing 
(such as tractors) would weaken, and jobs could be lost as a result. In general, mitigation efforts 
promise to stimulate the development of technology to improve production, biomass utilization 
(including biofuels), and organic agriculture, all of which have employment potential in terms of 
the research, development, and deployment.899  

The implications for employment are also unclear in the case of developing low-emission rice and 
even low-emission livestock breeds. These proposals could create jobs in agricultural R&D but may 
have little employment impact, positive or negative, on the ground. 

Adapting to climate change could create employment as well. For example, new irrigation schemes 
in dryland farming would create work, as might retrofitting existing ones as part of the adjustment to 
greater variability of rainfall. Climate information and forecasting, as well as R&D into crops adapted 
to new weather patterns, could also generate specialized and high-skill employment.  However, 
according the World Bank, “The cost of modifying irrigations schemes, especially when those depend 
on glacial melt...or regulation of water flow by high-altitude wetlands, could run into millions if not 
billions of dollars.”900 Spending of this magnitude would be expected to create employment, but this 
has to be weighed against the areas of the economy that may be deprived of investment capital in 
order to free up revenues for these and similar strategies for adaptation. Contributions to existing 
adaptation funds are under $300 million a year and the UN’s “Nairobi Framework” is expected to 
provide no more than 10 percent of the funds needed for adaptation.901 

Funds for Mitigation and Adaptation Are Insufficient

These proposed climate-friendly alterations to farming-as-usual may create many green jobs, but 
making them happen on a significant scale will require considerable resources at a time when 
both public and private investment in rural areas in developing countries is worryingly low. The 
low investment problem has not been helped by the fact that the financial commitments for 
adaptation to climate change made by rich-country governments as signatories to the UNFCCC 
in the early 1990s have not been met. Thus, the UNDP concludes that, “To date, international 
cooperation on adaptation has been characterized by chronic under-financing, weak coordination 
and a failure to look beyond project-based responses.”902 

The lack of funding is having a particularly negative impact on agriculture in the developing 
world, where climate change is already having an effect. As for the mitigation measures needed 
in agriculture, the IPCC observes that little progress in implementation has been made because 
of the costs involved, along with various institutional and educational barriers.903 The mitigation 
potential of the world’s forests is also being impeded by “the lack of institutional capacity, 
investment capital, technology, [and] R&D and transfer.”904     
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 Meanwhile, the contrast in the amounts being spent on climate change adaptation efforts 
in the rich versus poor countries could not be more stark. The United Kingdom, Germany, the 
Netherlands, Italy, and the United States have spent billions of dollars on flood defenses and other 
protection measures, creating thousands of jobs in the process. However, only $26 million has been 
spent multilaterally for adaptation measures—the equivalent of one week’s worth of spending on 
flood defenses in the United Kingdom, according to UNDP. The lack of adaptation spending not 
only impedes the development of green jobs, it can lead to many existing jobs being lost and 
livelihoods wrecked (particularly in agriculture) as a result of climate events. 

The lack of funding for adaptation in the developing world has called into question the effectiveness 
of various funds established under the UNFCCC’s Global Environmental Facility.  Leaving aside the 
failure of donors to honor the pledges they have made, the funds distributed have been project-
based and have not been integrated into a broader strategy to advance sustainable development. 
The funds have therefore had minimal positive impact on the overall situation.   

An effective global adaptation financing strategy is clearly needed. The UNDP has estimated that 
adequately financing climate-proofing development investments and infrastructure will require 
$44 billion per annum by 2015. A further $40 billion a year will be needed to adapt poverty 
reduction programs to climate change. Climate-related disaster response could add another $2 
billion. This total of $86 billion would require developed countries to mobilize just 0.2 percent of 
GDP in 2015—or roughly one-tenth of what they currently spend on defense.  

Growing Green Professionals?

A concerted effort to adequately fund both adaptation and mitigation efforts would create career 
opportunities and employment for a new generation of “green” professionals. Not all of these 
positions will be tied to agriculture, but some will, and others will relate to agriculture in some 
way. The Perth Biodiversity Project in Western Australia is one example where a growth in green 
professionals has been documented. The project is a local government initiative to improve the 
conservation of biodiversity in the Perth Metropolitan region. It is largely funded by the Natural 
Heritage Trust and involves 29 participating local governments. Perth local governments spent a 
total of $5.14 million on salaries and activities related to biodiversity conservation in the 2000–01 
period, as well as an estimated $21 million on other environmental protection and $16 million 
on natural resource management activities. This created employment for environmental and 
biodiversity officers, and the local governments dedicate 41 full-time equivalent officers to on-
the-ground bush regeneration.905 

A 2002 survey, however, identified training needs and skills shortages in environmental 
occupations in Australia, particularly in bush regeneration, organic agriculture, environmental 
impact statement preparation, and environmental assessment and monitoring. If such shortages 
are evident in Australia, they are likely to be more evident in the developing world, where the 
resources to develop them are even scarcer.906  The study showed a marked increase in the number 
of “environmental workers” being hired, especially in the private sector. Among the occupations 
experiencing the highest growth were those concerned with “Earth repair” and “resource renewal.” 
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Along these lines, UNEP maintains that a prerequisite to achieving sustainable land use is adequate 
government support for national land resource institutions and for building up the capacities of 
land resource planners, farmers, and managers at local and national levels.907 

Offsetting Trends?

Taken together, the above proposals are part of an effort to make existing agriculture more 
sustainable. Under this scenario, jobs may be gained, but they may also be lost—indicating that 
additional research into the employment implications is clearly necessary. Paradoxically, the projected 
increase in energy intensification in agriculture is such that it becomes possible to imagine a growth 
in green jobs within a system that actually becomes more environmentally unsustainable as time 
goes on. In its 2001 report on climate mitigation, the IPCC documents the global trend toward 
energy intensification in food produced on arable lands, projecting a “4 to 7 fold increase in current 
commercial energy inputs into agriculture, particularly in developing countries.”908 

According to the IPCC, “The present challenge is to offset this trend by introducing more efficient 
production methods and greater adoption of new technologies and practices. Whilst reducing 
energy intensity, agriculture must also become more sustainable in terms of reduced nutrient inputs, 
lower environmental impacts, and with zero depletion of the world’s natural resources such as fish 
and topsoil.”909 In its Fourth Assessment Report, the IPCC sees the potential to reduce GHG emissions 
per unit of food production—provided the mitigation measures it proposes are implemented. But 
even then, absolute emissions in agriculture will continue to rise as global food demand grows.  

Proposals to Green Retail, and a Civil Society Critique  

Leaving aside their freight transport arrangements and the issue of “food miles,” today’s large retail 
establishments consume an estimated six times as much electricity as factories, largely for lighting 
and refrigeration.910 Increasingly, supermarkets and superstores are proposing measures to limit 
their own environmental footprint and to promote sustainable practices, but this is no easy task. 
In 1999, Sainsbury’s built what it described as the most environmentally responsible supermarket 
in Britain. The 35,000 square foot (3,255 square meter) store was designed to reduce energy 
consumption by up to 50 percent compared to a standard store of similar size and operation. The 
store created 380 jobs, although it is not clear how this number would have changed had the store 
been constructed in a conventional way.911 

In 2006, Tesco, the largest food retailer in the United Kingdom, generated 4.13 million tons of carbon 
dioxide equivalent (CO2e) globally. The country’s food retail sector is estimated to emit 9.2 million 
tons CO2e annually, plus approximately 2.4 million tons of CO2e from associated distribution. Tesco 
is proud of its efforts to reduce its carbon intensity, noting that, “our footprint in tons of CO2e has 
not changed materially since the 05/06 financial year despite a 10.9% increase in sales and a 17.2% 
increase in selling area.” Tesco has begun to build “environmental stores in which we test low-carbon 
technologies to establish their suitability for wider roll-out” and to “self-generate energy from 
renewable sources such as solar, wind, biomass and geothermal.”912 The employment implications 
of these early efforts to “green” food retail (and retail more generally) require further analysis. 
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In 2005, the world’s largest retailer, Wal-Mart, unveiled a new store outside Dallas, Texas, that 
combined a host of renewable energy technologies, including solar PV arrays, two small wind 
turbines, a biofuel boiler to recycle and burn recovered oil from store operations, and a long list 
of energy-saving and sustainable design principles. The company announced that it would invest 
$500 million to achieve a variety of goals, including: reducing its stores’ GHGs by 20 percent in 
seven years; increasing its fleet’s fuel efficiency by 25 percent in three years and doubling it in 10 
years; designing a 25 percent more energy-efficient store within four years; reducing packaging; 
and pressuring its worldwide network of suppliers to follow its lead.913 Wal-Mart’s sustainability 
commitments include being supplied by 100 percent renewable energy, eliminating 30 percent 
of energy use in stores by roughly 2012, and selling more organic produce. The company also 
plans to reduce its CO2 output by 20 million tons. 

Wal-Mart’s proposals have elicited a sharp reaction from many civil society organizations. 
According to one calculation, the company’s GHG emissions through its supply chains and retail 
operations totaled 562 million tons—almost half the amount generated by France in 2004—thus 
putting into perspective the proposed emissions cuts. Wal-Mart’s plan to sell more organics has 
also been attacked by watchdog organizations for pricing out other organic producers and for 
misrepresenting conventional food products as organic. Indeed, just about all of the company’s 
sustainability commitments have been severely criticized. Given the potential implications for the 
retail sector, Wal-Mart’s efforts to meet its targets will be monitored closely in the years ahead.

Overall, large retail companies can be expected to develop more systems for sustainability. Unilever, 
along with Danon and Nestlé, pioneered the Sustainable Agricultural Initiative (SAI) to promote the 
development of sustainable agricultural practices along the food chain. Organized around the slogan 
“People-Planet-Profit,” the SAI Platform conducts various activities around knowledge building and 
management, awareness raising, stakeholder involvement, and giving support to the implementation 
of sustainable practices in agriculture both within the supply chain as well as in compliance with 
trade policies and regulations.914 Unions are presently discussing a “social auditing” dimension to 
these initiatives, whereby civil society organizations such as unions and agricultural NGOs play a role 
as inspectors concerned with workers rights, health and safety, and living conditions.915     

Reducing Food Waste—Uncertain Employment Opportunities

Supermarkets could probably do more to prevent methane-generating food waste. It is unclear, 
however, just how many jobs this might create or preserve. In the U.S. state of New Jersey, 25 
Shop Rite supermarkets together divert 3,000 tons of organic waste for off-site composting and 
rendering.  Composting responsibilities are integrated into employee job descriptions, but the 
scheme does create jobs for employees of rendering companies.916 On the West Coast, the California 
Integrated Waste Management Board employs around 400 workers to deal with 5.6 million tons 
of discarded food.917 Over half of this waste—2.9 million tons—comes from commercial sources 
such as restaurants, hotels, and schools, and measures could be taken to manage and reduce this 
food waste in ways that could, in principle, create employment.   
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Landfill gas-to-energy (LFGTE) programs have been developed as a means of converting methane 
generated by decomposing organic materials such as food into useable energy, thus stopping 
the release of this powerful greenhouse gas. In principle, the widespread development of LFGTE 
could generate considerable employment. Of the estimated 2,500 landfills currently operating in 
the United States, approximately 340 have landfill gas projects and a further 60 of the projects are 
under construction.918 The IPCC reported 1,150 such plants operating globally in 2003.919  

According to a U.S. Department of Energy survey, LFGTE projects currently utilize about 10 percent 
of the potential LFG available in the United States. The survey estimates that applying the controlled 
bioreactor technology to half of the waste currently being landfilled could provide more than 270 
billion cubic feet of methane gas per year—meeting about 1 percent of the country’s electricity 
needs.920 LFGTE is capital intensive and reduces emissions through engineered gas extraction 
and recovery systems consisting of vertical wells and/or horizontal collectors.921 Nevertheless, its 
widespread deployment appears to have some employment potential.  

LFGTE is not the only way of dealing with methane and food waste, and its use has been severely 
criticized in some quarters.922 The IPCC has cited capture rates of just 20 percent in some cases, 
far lower than the 75 percent rate claimed by some waste management companies. Civil society 
groups have expressed concern that the often-subsidized waste industry has a monetary 
incentive to landfill as much garbage as possible, to decompose it as quickly as possible, and 
to claim that the capture of greenhouse gases from landfills is a sustainable way to create 
alternative energy sources. A more sustainable approach might be to ban the dumping of 
decomposable material into landfills, especially given the fact that capture rates will never 
be 100 percent and that accelerated decomposition may actually increase the release of 
methane into the atmosphere.

In the European Union, landfill gas recovery is mandated at existing sites, while the landfilling 
of organic wastes is being phased out via a recent directive. The IPCC notes that aerobic 
composting is probably more appropriate from a cost perspective and therefore might be 
a better option in the developing world. Even waste scavenging and informal recycling can 
make an important contribution to mitigation, the IPCC notes, since “low technology recycling 
activities can also generate significant employment through creative microfinancing and 
other measures to essentially pay people to sort through garbage.”923 

In the United States, existing recycling and yard waste collection and composting programs could 
be expanded to include food scraps and soiled paper. Over 120 cities in North America are already 
in the process of diverting all organic material from landfills. In addition to preventing the creation of 
uncontrolled GHGs, these programs create their own benefits such as soil stabilization and improvement 
through composting. Recycling leads to indirect energy savings and reduced GHG emissions.  

Consumers also waste a lot of food, and yet obesity has increased alongside the growth of entire 
industries around diet and exercise. In a sense, public education on food waste reduction and on 
better use of food in the homes could be a source of green employment in schools, government 
agencies, and NGOs.    
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Beyond the Agro-Industrial Model

In this final section, we examine the employment implications of a radically altered, “post-industrial” 
global food regime, based on “grow local” policies and practices and small farm production. We 
come at this question from two angles or perspectives. The first is in the developing world, where 
large numbers of small farming systems continue to grow food and raise animals for themselves and 
local communities.  Here, the issue of green jobs revolves around securing local food economies, 
preserving what is already relatively green and perhaps making it greener still. According to the 
ILO, the evidence suggests that the development of rural small and medium enterprises is likely 
to be pro-poor, as these tend to be labor-intensive in nature—thus reducing unemployment, 
helping to smooth income seasonally, and bidding up local wages. These enterprises tend to 
generate more employment per unit of capital than big firms and typically produce goods and 
services that are affordable to the poor, thereby increasing their access to goods and services that 
otherwise might not be available to them.924

The second angle or perspective focuses on the developed countries, where today just a tiny 
fraction of the economically active population makes its living from farming, and where rural 
communities are often in an advanced state of disintegration.    

Small Farming Systems 

Small farm-based agriculture involves a qualitative shift in farming methods away from dependency 
on environmentally harmful inputs—such as fossil fuel-based energy, chemicals, and fertilizers—
and toward methods that utilize more human labor, farmer expertise, and community experience. 
The system rests on the better use of locally available natural resources (such as water harvesting, 
irrigation scheduling, and reclamation of formerly unproductive land), the intensification of 
microenvironments in the farm system (such as gardens, orchards, and ponds), diversification 
through adding new regenerative components, and making better use of non-renewable inputs 
and technologies. 

Of course, there exists no neat barrier between this model of agriculture and the agro-industrial 
model. Small farmers often use pesticides and fertilizers, just as large growers use traditional 
farming methods. But there is usually a huge political gulf between those who see small farming 
as a sustainable solution to most of the problems generated by agro-industrial model, and those 
who feel that small farmers have little choice but to adapt to the productive agro-industrial system 
or leave agriculture altogether.   

Small farmers’ organizations and agricultural workers’ unions stress that land reform, access to 
markets, affordable finance, and other resources are all essential to sustainability.925 They also 
emphasize the need for a new and fairer set of rules to govern international trade and to control the 
market power of the large growers and retailers. In any discussion on employment, environment, 
and sustainability generally, these questions are seldom far from view even if, for the purposes 
of this report, they have been left aside. Questions have been raised regarding the productive 
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potential of small farming systems. Some studies show that small farm productivity can rise 
dramatically in the case of rain-fed crops, and significantly in the case of irrigated crops. With the 
latter, farmer experimentation with redesign of nutrient, water, and soil management can improve 
per-hectare food production levels still further. In addition, farmers have shown their capacity to 
increase total farm production by bringing formerly unproductive lands into cultivation, by using 
intercropping and manuring, biopesticides and biofertilizers, as well as harvesting enough water 
for an extra irrigated crop during formerly unproductive seasons. 

The small-farm model entails a shift toward biodiversity farming that uses the complementarities 
and synergies that result from the right combinations of crops, trees, and animals in integrated 
agricultural systems.926 According to WWF, the contribution of small farming to environmental 
sustainability will be invaluable: “Highly diverse systems, as opposed to commercial monocultures, 
have repeatedly been shown to be more resilient—and more productive. Farming based on 
expensive energy-intensive artificial inputs will be both vulnerable to fuel price rises and will 
further add to the problems of climate change and environmental vulnerability.”927 Overall, this 
kind of sustainable agriculture is based on a far more careful use of natural resources in a way that 
is regenerative—restoring water tables, maintaining soil fertility, and fostering biodiversity. It also 
makes use of the knowledge and skills of farmers.928 

The Developing World 

Small farmers play a critically important role in the developing world. In Brazil, for example, more than 
70 percent of the food consumed is produced by small farmers, and small properties with less than 200 
hectares generate more than 14.4 million jobs in the countryside, or 86 percent of rural employment. 
Meanwhile, in Cuba, economic circumstances following the collapse of the Soviet Union necessitated 
a return to small-scale agriculture, which proved to be quite successful.929 (See Box II.5-3.)

The 1996 Brazilian agricultural census showed that, using the average productive strategies of 
small-scale agriculture, every eight hectares cultivated produces one rural job, whereas large-scale 
mechanized farms require an average of 67 hectares per unit of rural employment.930 In banana 
production, an IUF study shows that 2,000 workers are employed for every 1,000 hectares dedicated 

to bananas; however, in Columbia, 
where palm oil production has 
grown dramatically and displaced 
banana plantations, 1,000 hectares 
employs just 100 workers.931  

© Mark Edwards / Still Pictures
Man watering crops with a hose. 30% of 
Havana’s vegetables are grown on waste 
land in the city. All produce is grown 
organically, the government cannot afford 
to impost fertilizer and pesticides, Havana, 
Cuba.
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Box II.5-3. The Cuban Experience

The Cuban experience perhaps best illustrates the possibilities of both urban agriculture and small farm 
production systems. In 1989, Cuba’s agriculture was totally dependent on oil, fertilizers and pesticides 
from the Soviet Union and its allies; an estimated 57 percent of the island’s caloric intake was imported, 
as was 80 percent of all protein and fat. The collapse of the Soviet Union brought this system to an abrupt 
halt, forcing Cuba to transition from a conventional high-input, monocrop-intensive agricultural system 
to smaller organic and semi-organic farms. 

To respond to the changing food supply, an Urban Agriculture Department was established in Havana to 
develop urban growing in a city that had relied on imports or rural production for decades. At first, per 
capita daily caloric intake dropped from 2,908 calories in 1989 to 1,863 calories in 1995, a decline of 36 
percent. But by mid-2006, caloric intake had rebounded to 2,473—a recovery due almost entirely to the 
changes in Cuban agricultural methods. Today, urban agriculture provides 50 percent of the caloric intake 
for Havana’s 2.5 million people.

Source: See Endnote 929 for this section.

Local Production and Climate Change 

The impact of climate change on agriculture in the poorer regions of the world is already obvious, as 
worsening droughts, rising sea levels, and more-intense storms affect people’s ability to grow food. 
However, the adaptation potential of local food systems has not always been recognized. According to 
WWF, “the conservation and development of local agricultural biodiversity is crucial in the face of climate 
change. In Andean communities, farmers help each other where government support is missing.”932 

Despite scarce resources and underfunding, farmers and communities are taking adaptation 
measures into their own hands. The UNDP documents numerous cases where local populations 
in different parts of the developing world are strengthening dykes and embankments, and where 
farmers and growers operating in water-stressed rained environments already invest their labor in 
small-scale water harvesting.933 Women farmers in Bangladesh are building “floating gardens” to 
grow vegetables in flood-prone areas.  

Paying farmers to keep rainforests intact also helps the fight against climate change. According to 
the Working Group on Climate Change and Development, “Every hectare contains about 200 tons 
of carbon, and developing countries could be granted carbon credits for those rainforests that 
they save from destruction. These credits can be traded on the international market under the 
Kyoto protocol, giving tropical countries and local landowners an incentive to keep their forests. 
A hectare of rainforest might cost $300 to clear for pasture, and then be worth only $500 to its 
owner. At current market values for carbon, the same hectare of rainforest, if left intact, could be 
worth thousands of dollars.”934 

Urban Agriculture and Cooperatives

Urban agriculture is an important expression of sustainable methods. As the Cuban experience 
illustrates, the expansion of urban farming could generate much-needed employment, particularly 



246 Green Jobs: Towards decent work in a sustainable, low-carbon world

in cities with high levels of underemployment and informal labor. Already, urban agriculture has 
been expanding “more rapidly than urban populations, and in many countries more rapidly than 
their economies.”935 

Urban agriculture takes place on both public and private land, and in 1993 it involved more than 
800 million urban dwellers. In São Paolo, Brazil, agriculture is a major planned land use is the city’s 
metropolitan master plan, adopted in the 1990s. Urban agriculture is not, however, unambiguously 
green. The improper use of chemicals has contributed to land, air, and water pollution. However, 
the activity recycles organic matter, and solid wastes can be composted and used to fertilize soils. 
A 1996 study in Zimbabwe found that the expansion of urban agriculture reduced municipal costs 
for landscape maintenance and waste management, and created hundreds of jobs.936  

Cooperatives are also very important to any model of sustainability. Globally, cooperatives employ 
around 100 million people, many in rural areas. More than 50 percent of global agricultural output 
is marketed through cooperatives.937

Green Job Potential in Organic Farming and Local Food Systems

The global market for organic products reached $38.6 billion in 2006, with the vast majority of 
products being consumed in North America and Europe, according to the International Federation 
of Organic Agricultural Movements.938 Research cases provide some evidence that organic 
farming and local food systems generate positive-sum employment gains while also protecting 
the environment. For example: 

q	 A study of 900 food businesses in Devon in the United Kingdom showed that producers involved in 
the local economy hired more workers on average than those not involved locally. The study found 
that 38 percent of producers have created new jobs, at an average of 0.5 per farm, with 3.4 full-time 
equivalents (FTE) per farm compared to 2.34 regionally.939

q	 A study of 1,144 organic farms in the United Kingdom and the Republic of Ireland showed that 
organic farms employed one-third more FTEs per farm than conventional farms. In these countries, 
organic agricultural land amounts to 4.3 percent and 1 percent of the total farm area, respectively. If 
20 percent of farmland became organic in both countries, this would bring 73,200 new jobs in the 
United Kingdom and 9,200 in Ireland, according to the study.940

q	 An input-output analysis of organic apple production in the U.S. state of Washington found that, for 
every $1 million in sales, organic apples generated 29.4 FTEs, whereas conventional farms generated 
25.9 FTEs.941

Other studies show that purchases from local growers through such means as organic box schemes 
(where organic food is delivered to individual doorsteps) generate considerably more income 
for local economies than does food purchased from supermarkets. The studies detail how the 
multiplier effects of extra income sustain and expand a range of employment in the local areas. A 
study in the U.S. state of Iowa claims that if people living in the state purchased 10 percent more of 
their food from local growers, they would cut the state’s CO2 emissions by 3,590 tons per year and 
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generate much-needed income for farmers. Another study showed that consuming domestically 
grown food in Japan would be equivalent to a 20 percent energy savings per household.942 

Similarly, a U.K. study on Queens Market, a local food market in East London, found that “the 
Market provides twice as many jobs per square foot of retail as supermarkets...[and]  delivers twice 
as many jobs per square metre as a food superstore.” It reported that the market provides 581 jobs, 
with 308 of the people employed living in the immediate local area. Jobs at the market were also 
“more varied than those at a food superstore, involving a richer skill set and greater opportunities 
to start a business and to acquire business knowledge.”943

While the studies of organic farms and local food systems do not always deal with the quality of the 
work created, the farms employing the most workers above the average were mixed farms, suggesting 
that workers would perform a variety of tasks in these establishments. This is in contrast to livestock 
and dairy farms, where the jobs dividend between organic and conventional farms is almost zero and 
the work would probably be less varied. In general, more sustainable farming practices tend to be 
knowledge-intensive. While this would appear to raise demand for adequately trained workers, it also 
raises the need for, in the words of the World Bank, “research and extension systems that can generate 
and transfer knowledge and decision-making skills to farmers.” There is a need for the requisite levels of 
ecological literacy to better understand interactions in complex ecosystems.944

The U.K.-Ireland study also suggested that, in the case of organic farms, the larger number of 
workers per farm might also yield social benefits by helping to break down the social isolation felt 
by sole farmers and sole employees.945 And farmers’ markets have community-building value as 
well. One study estimated that people have 10 times as many conversations at farmers’ markets 
than at supermarkets—to the benefit, presumably, of both workers and consumers alike.946 A pilot 
survey by the California Institute of Rural Studies on job benefits and conditions most appreciated 
by workers on small-scale farms found that “respectful treatment” was the most important feature, 
and year-round employment also ranked highly.947

While these findings suggest employment and other social gains generated by organic farming, 
sometimes the differences between organic and conventional farms are harder to detect. A 2005 
survey of organic farmers in California attempted to establish whether or not “certified organic” 
incorporated a conception or practice of sustainability that extended to hired farm labor. The survey 
found that organic farmers operate on razor-thin margins and often pay as poorly as conventional 
farmers. These organic producers felt so squeezed by cheap imports on the one hand and large 
wholesale operations on the other, that they complained that their own wages and benefits were 
also extremely low. Fully two-thirds of these farmers opposed guaranteed collective bargaining 
rights for waged employees.948 

U.S. organic soybean producers have been subjected to the same downward pressures on prices 
as have the producers of non-organic produce. In 2000, however, several organic farmers formed 
an organization (OFARM) that, among other things, substitutes collective actions for one-on-
one negotiations with large buyers. Organic milk producers in the United States have organized 
themselves along similar lines. Organic certification remains critical to these producers, and 
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without it they are subject to the pressures leading to consolidation and lower prices faced by 
conventional producers.    

If the social benefits of organic production are not always clearcut, the same is sometimes true 
of the environmental benefits. Organic produce, for example, is not necessarily synonymous with 
local food production and a reduction of food miles. The global trade in organics is on the increase, 
with Chinese exports reaching $350 million in 2005. Mexico produces organic cherry tomatoes for 
the U.S. market. However, China also produces organic food for its own consumption, as Chinese 
urban dwellers become more interested in healthier and safer food options.949 The growing market 
for organic produce provides an incentive for Chinese farmers to convert their farmland from 
chemical-dependent techniques back to traditional, pesticide-free, sustainable farming methods. 
If the consumption of organic produce continues to grow worldwide, then employment growth in 
this area could become a more generalized and global phenomenon.950 The United Kingdom, for 
example, imports 70 percent of its organic produce—along with 50 percent of its conventionally-
grown  vegetables, 90 percent of its fruit, and 70 percent of its meat.951

Organic Production and Developing Countries

While the demand for organic produce is growing in industrial countries, organic methods of 
farming are also visible in the developing world. At the 2007 “International Conference on Organic 
Agriculture and Food Security,” organized by the FAO, a number of submissions made note of the 
social benefits of organic production.952 One study described how, in the Dominican Republic, 
the establishment and maintenance of organic crops such as cocoa, coffee, and bananas requires 
intense use of hand labor, as mechanization is still not available for the majority of farm operations. 
As a result, “the movement from rural to metropolitan areas is reduced by the availability of 
local employment opportunities.”953 Another study noted that, since 1990, employment in the 
agricultural sector of northeastern Germany, in the former East Germany, has been reduced by 80 
percent; however, larger organic farms developing there are generating employment and other 
social benefits.954 And in India, “organic farming is spreading fast to many agro-ecological zones.... 
Small farmers are showing preference for organic farming practices because it reduces their cost 
of cultivation, in several cases bringing down to little cash input costs, [and it] provides more 
employment to members of the farming families”955

The growth in organics is to some extent contingent on labeling. As government regulation in 
agriculture has retreated, the large retailers have filled the vacuum with their own systems of 
certification, standards, and labeling—usually in partnership with food services companies, 
manufacturers, and other agrifood interests. Organic producers are organizing in ways that not 
only challenge this kind of private certification system, but they are also redefining the product 
being certified as something representative of community, diversity, and local power. 

In Mexico, for example, Coyote Rojo (“Red Coyote”) is an organic bioregional label that began 
certifying producers in August 2007. Its purposes are to safeguard and promote biodiversity, 
uphold cultural practices of seed saving, protect methods of crop production and typical foods, 
and conserve natural resources and sustainable means of harvesting them. According to one study, 
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Coyote Rojo’s “bioregionalism” focuses on satisfying basic needs in the local area, taking advantage 
of renewable energy sources, promoting and preserving organic agriculture, and developing 
local businesses based in local skill, knowledge, and capacity. As the quality of the product is the 
result of the entire production process, evaluation must encompass the entire process in order to 
guarantee specified qualities. 

The politics behind the Coyote Rojo has a bearing on the green jobs discussion. According to one 
study, the label “is one way of confronting many of the challenges facing this region. It capitalizes 
on the niche value of maize varieties specific to localities within the bioregion, thus confronting 
the looming threats to Mexico’s single greatest cultural symbol.” The hope is that people will be less 
forced to migrate, taking with them precious knowledge of how to work the traditional and labor-
intensive crop growing system known as milpas. It is anticipated that the commercialization of 
local varieties can sustain rural livelihoods and contribute to agronomic diversity at the same time. 
Bioregionalism and the Coyote Rojo project thus offer an alternative to nearby farmers embracing 
standard production systems defined by transnational supply chains. 

These studies suggest that the organic sector may offer a development path that is sustainable 
at the global level and that organics provide what FAO describes as “alternative employment 
opportunities for educated young people in rural areas with decreasing chances to make a living 
in the cities. Rural community development is also a highly valued advantage achieved through 
collective learning processes fostered by organic agriculture’s principles and practices.”956  

Fair Trade Coffee

The demand for “fair-trade” products—
particularly tea, coffee, cocoa, and 
bananas—has grown dramatically in 
recent years. Fair Trade Organizations 
promote sustainable methods and also 
work to ensure that small producers in 
developing countries receive a fair price 
for their goods. In 2003, 8,400 tons of 
green coffee was “Fair Trade” certified, 
with a retail value of $208 million. It 
comprised roughly 15 percent of the 
$1.7 billion specialty coffee market in the 
United States.
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Fair trade coffee stand.
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As a result of this certification, workers and farmers in fair-trade production systems generally 
have better rights and protections than is the case in conventional industries, and the production 
methods are usually also environmentally sustainable. Typically, fair-trade farmers each cultivate 
less than 3 hectares of coffee and harvest 1,000–3,000 pounds of unroasted coffee a year. Small 
farmers are perhaps more aptly defined as those farmers who rely principally on their own families’ 
labor. This makes fair trade potentially representative of an estimated 75 percent of all coffee 
farmers. 

A look at one large company involved in fair trade, Equal Exchange, shows an average annual 
growth of 32.5 percent between 1986 and 2006. In 2006, the company’s sales were approximately 
$23.6 million, and it employed 94 full-time employees.957 The combined efforts of the fair trade 
movement have generated significant numbers of green jobs. While the numbers of such jobs 
may typically be only a few dozen in each cooperative, they add up. The National Cooperative 
Business Association reports that in Indonesia, 12,000 jobs have been created as a result of fair-
trade exports to the United States.958 

Proponents of fair trade often view it as a way of challenging the dominant economic concept 
underlying today’s globalization, which touts competitiveness and efficiency above social and 
environmental concerns.959 Recently, proposals have been developed to expand fair-trade 
initiatives to include hard-pressed farmers in the global North. If fair trade coffee is a good thing for 
farmers in Central America, why not market “fair trade carrots” as a means to help farmers in central 
England? While considerable economic differences exist between farmers in the North and South, 
many of the economic dynamics are nonetheless very similar.960

Meanwhile, agricultural certification of varying types is well established in Europe and the United 
States and is expanding rapidly in terms of sales volume and market share. In theory, certification 
should enable consumers to use their purchasing power to support sustainable products, and so 
drive social and environmental improvements along the value chain. However, certification faces 
several problems. It is typically associated with niche markets and, at least in some sectors, may 
face limited prospects for market expansion. Certification may also become another requirement 
for market access and a barrier for small producers rather than an opportunity.

Green Employment in Food and Agriculture: Challenges and Opportunities

From the above overview, it is possible to identify several key challenges to the development of 
green jobs in agriculture. These include:

q	 In the developing world in particular, the shrinking proportion of smallholders amounts to a decline 
in small farming that is green or relatively green, to the extent that smaller farms generally use less 
energy and chemical inputs than larger scale livestock-intensive or plantation systems.

q	 Some smallholders and entrepreneurs are moving into higher-value, “new agriculture” products, 
such as cut flowers, that generally require more environmentally damaging inputs and often create 
low-quality and precarious employment.
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q	 Poverty contributes to land degradation as the poor, due to lack of alternative employment, are 
forced onto marginal lands with fragile ecosystems and into areas where land is increasingly 
exploited to meet food needs. They typically lack adequate economic and political support to 
adopt appropriate agricultural practices.961 

q	 Rising income in some parts of the developing world is raising the demand for meat and therefore 
for intensive livestock production and feed for the animals. This trend is driving up GHG emissions 
and broadening the environmental footprint of agriculture considerably. 

q	 The globalization of food is increasing the distance from farm to fork, making food more carbon-
intensive and lowering air quality as it helps generate “non-green” employment in transportation 
and other logistics.   

q	 The vertical and horizontal integration of the food industry has raised productivity and lowered 
employment levels in some sectors of the global food system. Any growth in green employment 
must therefore confront or adapt to powerful trends to reduce labor inputs in the name of efficiency, 
productivity, and profitability.   

q	 The spread of superstores and supermarkets is generating employment in facilities that consume 
large amounts of energy. Serious efforts to make food retail more environmentally sustainable will 
therefore have employment implications.  

q	 Organic agriculture is growing, is more labor intensive, and brings environmental benefits. For these 
reasons, policies must be put in place that can help organics scale up dramatically.        

Presently much of the employment in the existing global food system cannot be categorized as 
green. On the contrary, much of this employment is environmentally damaging, and the trends are 
moving away from green jobs rather than toward them. It is also very difficult for producers, both 
small and large, to disentangle themselves from these trends and build sustainable alternatives. 
However, opportunities for green employment have been identified both within the context of 
the existing global food system and also by way of small farming systems, local food, and organic 
produce. These opportunities exist in both industrialized and developing countries. 

It would appear that the challenges to green employment are more formidable than the 
opportunities are promising. But much will depend on the policy and institutional frameworks 
established in the years ahead, from the international down to the local levels. If present trends, 
driven by market forces, continue, then any growth in green jobs will probably run counter to 
much stronger trends in the other direction. Only a decisive policy shift, driven by mass political 
pressure from civil society, and perhaps aided here and there by shifting consumer preferences 
for healthier and/or local food, has the power to intercept and reverse the trend toward more 
unsustainable practices.

Postscript: The Rising Cost of Food

It is necessary to note that, as this report was being prepared, the cost of food has risen sharply on 
world markets. According to the World Bank, global wheat prices increased 181 percent over the 36 
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months leading up to February 2008, and overall global food prices jumped 83 percent. The FAO’s 
food price index rose by 40 percent in 2007, and the poorest countries spent 25 percent more on 
imported food. The soaring prices for staple crops, including wheat, rice, corn, and soybeans, have 
pushed up prices for grain-fed meat, eggs, and dairy products, spurring inflation throughout the 
consumer food market.  

According to the FAO, these changes represent an “unforeseen and unprecedented” shift in the 
global food system, threatening billions of people with hunger and decreased access to food.962In 
2008, rising food costs have lead to violent protests in Cameroon, Egypt, Ethiopia, Indonesia, 
Ivory Coast, Madagascar, Mauritania, the Philippines, and other countries. Responding to the 
price increases, in April 2008 the World Bank called for a “New Deal for Global Food Policy” and 
emphasized the recommendations of its 2008 World Development Report, discussed above. The 
new policy would “contribute to inclusive and sustainable development” that would benefit all 
countries—poor, middle-income, and developed.963  

The present crisis will give further impetus to demands for a more sustainable, stable, and just 
global food system. This will open the door to further opportunities for green employment 
and decent work. However, the situation requires action that goes beyond emergency aid and 
temporary support.
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Forests are major carbon sinks and 
providers of environmental services 
which are currently not paid for. 
Payment of such services can make 
many forms of forest conservation and 
sustainable forest management viable 
and provide stable employment and 
income for local populations.
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6.	Forestry
In 2006, the U.N. Food and Agriculture Organization (FAO) reported that forests cover nearly 4 

billion hectares (about 30 percent of the world’s land area), half of which is located in just five 
countries: Brazil, Canada, the United States, China, and Russia.964 Forests serve as carbon sinks, 

absorbing carbon from the atmosphere and storing it in the wood, soil, and other organic mate-
rial. Reducing the world’s forested area permanently decreases the Earth’s capacity to store future 
carbon emissions. 

According to the IPCC, deforestation and forest degradation already contribute more than 
18 percent of all greenhouse gas emissions, an amount larger than both the agriculture and 
transportation sector.965 Perhaps more significantly, the world’s forests store an estimated 4,500 
gigatons of carbon dioxide in their ecosystems, an amount larger than all carbon currently found 
in the atmosphere.966 A release of this stored carbon into the atmosphere, even over a long period 
of time, would have catastrophic effects on the planet. 

Despite the increasing awareness in recent years of the unique and crucial role that forests play 
in climate stabilization, not to mention their capacity to protect water, soil, and biodiversity, 
deforestation continues at an alarming rate. Between 2000 and 2005, an average of 12.9 million 
hectares of forests were destroyed each year, of which 6 million hectares were primary forest, 
biologically diverse forests that remain relatively unharmed by human activities.967 This rate was 
down only slightly from 13.1 million hectares per year in the 1990s.968 The greatest losses have 
occurred in tropical forest regions of Africa, Southeast Asia, and South America. At the current 
rates, most of the top 10 deforesting countries are likely to have completely diminished their forest 
cover by 2100.969  

Deforestation rates are somewhat offset by new forest growth and the replanting of trees 
(afforestation and reforestation), natural expansion of existing forests, and landscape restoration—
bringing the most recent estimate of net forest loss to 7.3 million hectares per year.970 Temperate 
countries have seen an expansion of both natural forests and new plantations, while the new 

growth in tropical countries is mainly a 
result of new plantations. This new forest 
growth is extremely important for carbon 
mitigation scenarios, but it does not 
compensate for the profoundly negative 
effects brought about by the destruction of 
primary forests. 

© James Wong Yit Wai / UNEP / Still Pictures
Workers carrying logs to stack. Overexploitation and 
lack of proper management have left 23 tropical 
nations in a position where they now have to import 
manufactured forest products, paying out in excess of 
$50 million a year. Malaysia.
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Future projections show a slight increase in forest cover of 60 to 230 million hectares of land, 
primarily in the industrialized countries, and a decrease of 200 to 490 million hectares in developing 
countries.971 The increase in forest areas in developed countries is therefore not enough to offset 
the decline in developing countries. The picture that emerges is a continued decrease in forest 
area, especially in the tropical forests, where rapid deforestation is occurring. Without drastically 
slowing the rates of deforestation while promoting smart land-use practices, it becomes nearly 
impossible to stop global climate change. The IPCC has identified several key land-use changes for 
carbon mitigation in the forestry sector, including: reduced deforestation and forest degradation, 
conservation, afforestation/reforestation, and sustainable forest management.972 

Land-use changes in the forestry sector will likely result in economic implications for the people 
who depend on forests for employment, income, and subsistence.973 Although the data on 
employment in the forestry sector are sparse, the forestry sector likely employs tens of millions of 
people and provides subsistence and income for hundreds of millions of others. This section of 
the report will discuss the current levels of employment in the forest sector and analyze possible 
economic and employment implications associated with a shift toward sustainable practices. 

Employment Estimates

The forestry sector is considered to be a significant source of wealth and employment, especially 
in developing countries. Overall, the sector provides 1.2 percent of global GDP, with more than 10 
percent of GDP in the poorest countries and about 5 percent in many developing countries.974 

Exact employment numbers in the forestry sector are, however, difficult to ascertain. 

Forestry-sector employment should include all of the work required to plant, harvest, sustainably 
manage, renew, and protect forests as well as to process both wood and non-timber forest products 
(NTFP)—but it rarely encompasses all of these areas. Instead, forestry related employment often 
includes only the forestry workforce (roundwood production, reforestation, harvesting, fuelwood 
production) and wood-related industries (wood processing, pulp and paper) and often excludes 
NTFP such as building materials, medicine, food, and crafts. These latter products also generate 
employment, increase income, and improve health, and should be considered part of the forestry 
sector’s employment zone. 

Formal Employment

The most reliable data on formal employment in the forestry sector was collected between 1990 
and 2000 and includes employment data for roundwood production, wood processing, and the 
pulp and paper industry. This information was recently re-published in the FAO’s 2007 State of the 
World’s Forests report. According to the report, total global employment in forestry in 2000 was 
12.9 million, a 4 percent increase from 1990.975 This employment was more or less divided equally 
among the three subcategories; however, the proportions differed by region.976 (See Table II.6-1.) 
Developing countries tended to have a larger fraction of jobs in roundwood production, while 
developed countries dominated in wood-processing industries and the pulp and paper industry.
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Table II.6-1. Formal Forest Sector Employment by Region, 2000

Region Employment 
(million workers) Employment Trends (1990–2000)

Asia and the Pacific 5.6
Overall, employment levels increased. The highest year was 
1997 with an estimated 6.4 million workers.

Europe 3.5
Employment levels have been declining. Labor productivity 
is rising faster than production.

North America 1.5
Employment levels rose slightly at the beginning of the 
1990s and have leveled off.

Latin America and 
the Caribbean

1.2 Total employment increased.

Africa 0.55
Employment levels increased by 30,000, from 520,000 
persons in 1990 to 550,000 in 2000. This rise is attributed to 
an increase in wood processing.

Near East (Northern 
Africa, Central Asia, 
Western Asia)

0.4 Employment levels have been fairly stable.

World 12.9 million

Source: See Endnote 976 for this section.

These data on formal-sector employment in the forestry sector are limited to the three subsectors 
and may not account for all formal-sector employment. An often-quoted estimate by Peter 
Poschen of the International Labor Organization puts the number of forest-sector workers in the 
formal sector at 17 million.977 

Informal Sector and Subsistence Work

Jobs in the forestry sector are generally considered to be underreported. This is mainly due to the 
nature of the work, which is seasonal, often part time, and does not translate well into full-time 
employment. Countries with strong forestry industries, such as Canada and Indonesia, do report 
employment figures, but most other countries lump their forestry employment data together 
with agriculture, hunting, and fishing. Because of this, a large number of self-employed workers 
or farmers do not get counted by national statistics, or they get subsumed under larger catch-all 
categories. This is especially true of agroforestry, where global employment estimates soar as high 
as 1.2 billion people, which is a direct overlap with the number of people who are recorded as 
agricultural workers.978 

National statistics of income and employment do not measure jobs in the informal sector. The 
FAO relies on microlevel studies for information on informal sector employment. These microlevel 
studies often suggest that the number of jobs in the informal sector far surpasses those reported 
in the formal sector, particularly in Africa, Asia, and Latin America. Informal employment data in 
the forestry sector fluctuate widely by source. Poschen’s research identifies 30 million workers 
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in the informal sector, for a total of 47 million for formal and informal combined.979  The World 
Bank estimates that the forestry sector employs 60 million people both formally and informally.980 

Another estimate is as high as 140 million workers.981 Despite these dramatic variations in 
employment estimates for informal sector workers, all three sources underscore the significance 
of informal workers in the forestry sector, pointing to the need for more research in this area.

Importantly, the vast majority of people whose livelihoods are dependent on forestry are not 
wage earners or even informal workers, but people who rely on the forest for subsistence. These 
people use the forest as a source of food, fuelwood, and income and are not considered in official 
forestry employment numbers. The World Bank estimates that roughly 1.6 billion people depend 
to varying degrees on the forest for their livelihoods, including 60 million indigenous people who 
are fully dependent on the forest and another 350 million people who live within or near forests 
and depend on them to a high extent for income and subsistence.982 More than a billion of these 
people are engaged in agroforestry and are most likely counted as agriculture workers and forest-
dependent people. These workers depend on the forest for food, income, shelter, and fuel and 
should be included in any discussion pertaining to the forestry sector. 

The Role of Small and Medium Sized Forest Enterprises (SMFEs)

The forestry sector is characterized by both large, vertically integrated multinationals and thousands 
of small and medium-sized forest enterprises known as SMFEs. Not surprisingly, the data for SMFEs is 
very rough. These enterprises are thought to contribute more $130 billion to the global economy.983  
Mayers and Macqueen (2006) estimate that 50 percent or more of forest employment in many 
countries is found is SMFEs, and as high as 80–90 percent in some developing countries.984  They 
speculate that at least 20 million people are employed in SMFEs, and estimates soar as high as 140 
million when the informal sector is included.985  These enterprises also employ the majority of people 
who produce small wood products. SMFEs are especially significant because they tend to be very 
labor intensive and can be a growing source of employment, especially in developing countries. 

Trends in Employment 

Despite the slight increase in employment over the past decade, as reported by the FAO, formal 
employment in the forestry sector has most likely decreased during this time. It is clear that there 
has been a decline in formal employment in the global North due to increases in productivity, 
outsourcing, and mechanization—but trends in the informal sector are much less apparent. For 
the informal sector, there is a shift toward informalization, but also toward mechanization. As the 
forestry sector becomes more highly mechanized, it is likely to see an overall decrease in both 
formal and informal employment. 

Income in the forestry sector varies greatly by type of job, location, and employer, but there 
are general trends that exist within each subcategory. It is widely agreed that pulp-and-paper 
manufacturing jobs are the highest paid in the industry, followed by engineered wood-panel 
production and then sawmill jobs. Aside from a few developed countries, the logging industry 
is associated with very low wages. Many forestry jobs provide sporadic, part-time, and seasonal 
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employment. This is especially true for informal-sector workers, who also lack benefits that may 
accompany formal sector work. 

There has been a shift away from vertically integrated forest products companies toward global 
corporations that compete for capital in the global economy. Because of this, companies in the 
forest industry are under increasing pressure to generate a competitive rate of return.986 One 
response to this market pressure is to reduce costs by reducing the number of workers with who 
have a formal employment relationship.. Such a response is a significant driver for a growing trend 
for forest workers to be defined as “independent” contractors rather than wage employees. By 
shifting this portion of production costs from the company to the contractor, the company is 
able to increase its return on investment (ROI). Such company business practices also relieve the 
employer from a number of social costs and can contribute to other governance issues.

Workers are often paid by piece rate, which frequently requires long hours under harsh working 
conditions to exceed poverty-level wages. This ongoing breakdown of the employment 
relationship and the growing decent work deficit brings a host of additional safety and health 
concerns to a sector that is already associated with hazardous working conditions. Jobs in the 
forestry sector, especially logging jobs, are in the top three most dangerous jobs in almost all 
countries.987 According to the Building and Woodworkers International Union (BWI), “tropical 
loggers stand a one in ten chance of being killed over a working lifetime.”988 Informalization brings 
unskilled, untrained workers and high turnover rates which increase injuries and fatalities in the 
industry. Other jobs in forestry, like sawmill jobs, are described by Building and Woodworkers 
International (BWI) as “increasingly subcontracted and hazardous” and woodworking as constantly 
depending “on the workers’ skills to avoid injuries, rather than on any prevention measures.”989 

Global Employment Estimates 

Despite growing informality and mechanization, forestry is still a very significant sector, with roughly 
1–2 percent of the global workforce and over a billion people dependent upon forests for their 
income and livelihoods. The forestry sector is also an important source of income and employment for 
developing countries and for rural communities where there are few available economic activities.990  

The majority of workers in the formal forestry sector are men, but certain types of jobs, such as 
reforestation, fuelwood gathering, and agroforestry include an increasing number of women. 

The lack of precise data on employment is reflected by the large variance between estimates, 
especially in the informal sector. The estimates for indigenous people who rely on forests for 
income and subsistence are also very rough extrapolations. By comparison, the data that exist 
for formal-sector employment appear to be much more reliable, although these data are also 
somewhat inconsistent compared to other sectors outside of forestry. There is a genuine need for 
better employment data in the forestry section, particularly in the informal sector and for people 
relying on the sector for their livelihoods. Table II.6-2 briefly summarizes the types of jobs that 
comprise the forest sector, along with highlighted characteristics and trends in the industry.991  
Table II.6-3 summarizes employment estimates for the sector.992 
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Table II.6-2. Employment Characteristics and Trends within the Forestry Sector
Category Types of Jobs Employment Characteristics and Trends

Forestry 
Workforce

Wood Harvesting Jobs (also called 
Logging or Forest Harvesting) 
Includes: chain saw operators, 
machine operators for tractors, 
loaders, cranes, harvesters and 
logging trucks, truck drivers, 
choker setters, etc.

•	 Over the past several decades, overall decreasing 
trends in employment due to increasing 
mechanization.

•	 Increasingly contract and informal labor.
•	 Considered one of the most hazardous types of 

work.

Reforestation and Afforestation 
jobs (work includes: tree planting, 
fertilization, nursery jobs, weed 
and pest control, and pruning

•	 Mainly seasonal employment.
•	 Women comprise 10–15 percent of the tree-

planting workforce.

Fuelwood Gathering •	 Generally informal work for subsistence, but may 
provide some additional income for households.

•	 80–85 percent of all wood processing in developing 
countries is for fuel. 

•	 Mostly performed by women.

Agroforestry •	 60–80 percent of farmers in the developing world 
are women and could benefit from agroforestry.

Wood Related 
Industries

Wood Processing: panel 
production and sawmill jobs and 
misc. wood products (furniture, 
crafts, construction materials, etc.)

•	 Panel production wages are second only to paper 
and pulp manufacturing, making them relatively 
high compared to other forestry jobs.

•	 Wood processing comprises about one-third of all 
formal jobs, but also employs a huge amount of 
informal sector workers in developing countries.

Paper and Pulp Manufacturing •	 Generally provide the highest wages in the sector

Non-Timber 
Forest 
Products 
(NTFP) 

Generally informal, small-scale, 
and subsistence work that 
includes gathering and picking 
of food products, medicine/ 
chemical products, and non-
wood (bamboo, cork, thatching 
grasses) for construction and 
structural purposes

•	 Large numbers of informal and subsistence 
workers, predominantly in tropical areas and 
developing countries.

•	 Generally excluded from forestry employment data.
•	 Mostly non-mechanized work.
•	 Work tends to be located in remote forest areas.

Sources: See Endnote 991 for this section.
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Table II.6-3. Global Employment in the Forest Sector, by Type

Category 
Number of Workers 
(millions)

Formal Sector Employment 12.9 –20

Informal and formal sector forest-based enterprises 47–140

Indigenous people who primarily depend on natural forests for their 
livelihoods (hunting, gathering, shifting cultivation)

60

People who live in or near forests and depend on forest for additional income 350

Smallholder farmers who use agroforestry practices 500 million–1.2 billion

Total (Rough Estimate)* 957 million–1.75 billion

*It is extremely difficult to find accurate totals for the stated categories because: 
1) there is a large range of estimates, and, 
2) some of the categories are likely to overlap. The 1.75 billion is likely an overestimate.

Sources: See Endnote 992 for this section.

Land-use changes will result in economic and employment implications. There many be new 
socioeconomic benefits provided by the new use of land, but there may also be lost economic 
opportunities from previous land uses, especially if the land was currently used for agriculture 
and provided income and subsistence for the farmers and workers. According to the IPCC, “the 
net effect of land-use change on employment, income, and equity cannot be determined a priori; 
it must be evaluated on a case-by-case basis. The social systems in each country will strongly 
influence the socioeconomic impacts associated with any given activity.”993 Even though each 
country or locality will have differences in how these land-use changes affect employment, there 
are also commonalities among specific land-use changes. 

Avoiding Deforestation

Deforestation leads to increased levels of carbon emissions and continued loss of biodiversity. The 
IPCC has identified several key land-use changes for carbon mitigation, which will likely have an 
economic impact on the people who are dependent upon the forestry sector. 

Avoiding deforestation remains by and large the biggest challenge in the forestry sector. 
Deforestation is widely believed to be the result of converting forests to agricultural land, 
resettlement, fuelwood collection, and unsustainable industrial logging practices. But the key 
underlying force behind deforestation is poverty and lack of economic alternatives. Low wages, 
unemployment, and lack of income for farmers and landless people force people to convert 
forestland for basic income and subsistence needs. 

There is a direct link between poverty and deforestation. The poorest countries have the highest 
deforestation rates, both in terms of the total amount of forest lost and as a percentage of the 
country’s forest cover. The top five countries with the greatest overall loss of forest cover from 2000 
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to 2005 were Brazil, Indonesia, Russia, Papua New Guinea, and Peru.994 During the same period, 
Nigeria, Vietnam, Cambodia, Sri Lanka, and Malawi had the highest percentage of forest loss, with 
Nigeria and Vietnam destroying over half of their forest cover.995 

Deforestation is by far the leading contributor to greenhouse gas emissions in developing countries. 
The third and fourth largest emitters in the world are Indonesia and Brazil, respectively (after China 
and the United States), with the vast majority of their emissions attributed to deforestation.  

Reduced Emissions for Deforestation and Forest Desertification (REDD) 
Schemes

Most of the “Avoiding Deforestation” discussions at the December 2007 U.N. Climate Change 
Conference in Bali, Indonesia, revolved around Reduced Emissions from Deforestation and 
Forest Degradation, also known as REDD schemes. The basic premise behind REDD schemes is 
that deforestation can only be avoided by creating economic incentives or compensation for 
conservation. Payments travel via carbon markets or through direct aid money. Under these 
schemes, highly industrialized countries pay less-developed countries predominately in the 
Global South an amount commensurate to the emissions that are reduced. In theory, these 
avoided deforestation or REDD schemes would provide additional income for indigenous forest 
people and landless farmers as large sums of money are shifted from developed to developing 
countries. 

There is general agreement that developing countries with forest area need financial assistance 
from the developed nations in order to reduce deforestation. The Stern Review on the Economics 
of Climate Change estimates that the amount of money needed for deforestation avoidance or 
prevention would equal roughly $5–10 billion annually.996 Advocates of REDD believe that this 
money will directly benefit rural populations by generating increased employment and incomes. 
If this scenario unfolds, then the programs would be a source of much-needed green jobs for rural 
and forest economies. 

The REDD schemes are not without their critics, however. Concerns have been expressed that the 
unequal structure of land ownership, as well as corruption, may prevent the economic benefits from 
actually reaching the intended recipients. These critics also warn that the World Bank, NGOs, and 
governments will make decisions without consultation with local forest people, who in many cases 
have historically been stewards of the forest. Some believe that reliance on market-based mechanisms 
will simply continue the problems that now plague overseas development assistance in general.

At this time, there are very few examples of REDD schemes and little empirical data on whether 
these programs actually provide additional sources of employment and income for indigenous 
people in forest communities. For this reason, an analysis of the economic benefits of these schemes 
is beyond the scope of this report. Assuming that the number of avoided deforestation and REDD 
schemes are likely to continue during the U.N. climate negotiations process, more information is 
needed on the economic and employment implications of these and similar programs and how 
funds would actually be distributed to the intended recipients. 
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Biofuels Boom

Tackling deforestation is likely to become more challenging as forests come under increasing 
pressure from the boom in biofuels. Biofuels production has been heralded in the past few years 
as a way for countries to reduce their carbon emissions, reduce their dependency on oil, and 
stimulate their local and rural economies. However, biofuels are now under increasing scrutiny from 
researchers and environmentalists for contributing to rising food prices and the loss of biodiversity, 
and for failing to reduce overall carbon emissions. Recent studies on biofuels have shown that if 
forests are cleared to produce biofuels, there is actually an increase in lifecycle emissions.997  The 
reason for this is two-fold: first, when forests are cleared to make room for biofuels, carbon is 
emitted into the atmosphere; second, forests absorb more carbon than agricultural land and thus 
reduce the carbon absorption of the land. 

The growth in palm oil production in Indonesia and Malaysia is particularly alarming. By 2005, 
global production of palm oil totalled 12 million hectares. Indonesia has the fastest rate of increase 
in the conversion of forest-covered land into large palm oil plantations. Despite the rising social 
and scientific opposition to palm oil and other biofuels, production is likely to continue because 
these fuels remain a highly profitable and relatively inexpensive source of energy. 

The status of biofuels as a source of clean and renewable energy is presently a source of some 
controversy. Those who take a full lifecycle approach to this question often maintain that, when the 

deforestation and other land-use changes 
are considered, along with the quality of 
employment, the impact on emissions 
levels, and the energy inputs involved, 
then biofuels are far from green. Others 
hold a brighter view of biofuels, especially 
“second-generation” fuels derived from 
sources like switchgrass. But for now, 
workers engaged in the production of 
biofuels cannot yet be categorized as 
green in any definitive sense, and more 
work needs to be done in this area.

© TopFoto
Oil palm fruit is loaded into presses and the oil 
collected in large tanks underneath, at this factory 
in North Sumatra, Indonesia.
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Afforestation and Reforestation

Afforestation and reforestation projects replace non-forest land with new forest cover. Afforestation 
differs slightly from reforestation in that it uses land that was not formerly forestland. Both projects 
are effective ways to increase carbon absorption and reverse desertification, which is often caused 
by deforestation and poor agricultural practices.

The United Nations Environment Programme (UNEP) recently launched a major tree-planting 
campaign called the Plant for the Planet: Billion Tree Campaign with the goal of planting 1 billion 
new trees each year. The number of trees already planted exceeds 2.1 billion, while the number 
of pledged trees is 3.6 billion. Due to the success of the program, UNEP has expanded its goal to 
plant 7 billion trees by the end of 2009.998 Participating countries include Ethiopia, Mexico, Turkey,  
Kenya, Cuba, Rwanda, South Korea, Tunisia, Morocco, Myanmar, and Brazil.999  

While it may seem obvious that these afforestation and reforestation projects would be considered 
green employment, it is important to consider what type of work is generated from these activities. 
Currently, the industry standard is dominated by seasonal, contract work. The planting season is 
very short, particularly in temperate forests, where workers may be employed for as little as 8–12 
weeks. Tree planting is also generally low paid with few-to-no benefits. Payment is commonly 
determined by piece wages, which often leads to rushed work and long hours on the job. Creating 
“green” jobs may necessitate more-vigorous project requirements to ensure that decent work is 
created with above poverty-level incomes.

The amount of new employment generated will also depend largely on the size of the project and 
whether the work is manual or mechanized. Mechanized tree planting has a much lower labor 
intensity than manual planting. Machines are able to plant between 400 and 1,500 trees per hour 
depending on the type of machine, the size and species of the seedling, and the skill level of the 
crew.1000 Manual reforestation is physically challenging and is done at a much slower pace. Manual 
forestry workers literally dig holes and plant tree seedlings in the ground. On the positive side, 
mechanization generally increases safety and the ability for companies to pay higher wages.

Other afforestation and reforestation work includes cutting down extra trees, removing brush 
around the trees, slash burning, and pruning the new trees to maximize tree growth. Afforestation 
and reforestation jobs also include the workers who grow seedlings in nurseries and people who 
transport trees to the forest. 

Afforestation and reforestation projects that remove carbon from the atmosphere have recently 
been included under the Clean Development Mechanisms (CDM) of the Kyoto Protocol. The 
first project, officially registered in November 2006, involves restoring 2,000 hectares of eroded 
land in the Pearl River Basin in China in order to develop a sustainable harvesting industry for 
local communities.1001 Over the next several decades as countries and companies try to grapple 
with how to reduce their carbon emissions, more and more CDM afforestation and reforestation 
projects are likely. Because decent work standards are not required under the current CDM rules, 
the work created by these projects is likely to follow the industry standard. This could change 
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over the next several years if governments are willing to discuss minimum work rules required 
for CDM eligibility. Certainly there is no way of knowing with any degree of certainty whether or 
not these afforestation and reforestation projects will have positive or negative consequences 
for communities, but it is more likely to have positive benefits if these jobs provide decent 
employment for workers.

Agroforestry

Agroforestry, a type of afforestation project, is the process of planting integrated tree systems 
on agricultural land in order to diversify and increase the productivity of the land. Agroforestry 
practices include: agrosilvicultural (planting trees with crops), silvopastoral (trees with livestock), 
and agrosilvopastural (trees with both crops and livestock). There are a multitude of environmental 
benefits associated with agroforestry, including watershed protection, enhanced biodiversity, 
and improved soil quality. These practices extend the period of agricultural production on the 
land, therefore reducing the need to clear additional forestland. For this reason, it is considered a 
practice that can help slow tropical deforestation. 

Agroforestry has a greater potential to sequester and store carbon than most land-use changes. 
The potential exists not in the level of carbon stored, but in the vast amount of underutilized land 
that can be enhanced by adopting this practice. Depleted agricultural and recently deforested 
land can be transformed into high productivity cropland and store an average of 80 tons of 
carbon per hectare or more.1002 According to the World Agroforestry Center, there are 600 million 
hectares of unproductive cropland that could be converted into high-productivity farming with 
a medium-level carbon sequestration potential. Additionally, 300 million hectares of agricultural 
land could become more sustainable through agroforestry.1003 As global climate change leads to 
rising temperatures accompanied by increased storm intensity and changes in rainfall patterns, 
the adoption of agroforestry practices will become increasingly important in helping farmers 
adapt to changes in the environment.

Integrating trees with crops and livestock is not a new concept. Farmers have practiced agroforestry 
to varying degrees for hundreds of years. Because of the myriad environmental benefits, farmers 
who effectively adopt or enhance their agroforestry practices could be considered green 
agricultural workers. In recent times, more and more poor farmers have used agroforestry practices 
to help sustain their livelihoods. The World Bank estimates that there are nearly 1.2 billion people 
who already depend on agroforestry to some extent for food, fuelwood, and non-timber forest 
products (NTFP) for subsistence and additional sources of income.1004 

Many large agroforestry projects have been developed in Africa, Asia, and Latin America. There is a 
general consensus that agroforestry has a positive impact upon farmers, but there is limited data 
on individual projects. The following is a brief snapshot of recent agroforestry projects in Africa, as 
compiled by the World Agroforestry Centre:
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q	 In East Africa, about 200,000 smallholder dairy farmers use agroforestry to produce fodder as an 
additional source of food for their livestock. Cost analysis showed that farmers who planted an 
average of 500 trees increased their farm income by over 25 percent, from $95 annually to $120. 
These funds are generally used for household improvements and school fees for children.1005

q	 In Tanzania, more than 300,000 hectares of degraded soil were renewed through the indigenous 
‘ngitili’ system, a method where native trees are planted on grazing land in order to protect the 
land during the dry season. This process was shown to increase earnings, provide better nutrition, 
increase crop production, and reduce time spent collecting fuelwood.1006

q	 In 2003, an estimated 200,000 farmers in Eastern and Southern Africa were using leguminous trees 
instead of fertilizers on their maize farms.1007

Despite the fact that many smallholder farmers already practice agroforestry to some extent, its potential 
still has not been met. Comprehensive agroforestry programs—which include some combination 
of fruit trees, medicinal trees, timber, fertilizer trees, and fodder for animals—have the capacity to 
alleviate poverty, improve health, and help meet the Millennium Development Goals. Agroforestry also 
contributes to food security and improved health by increasing the amount of food and farm products 
available for consumption. This helps fulfill the subsistence requirements of agricultural households and 
has been shown to reduce hunger, improve nutrition, and increase accessibility to medicinal trees. 

Agroforestry can also help alleviate fuelwood shortages by growing timber on agricultural land, 
which is especially significant for women who make up 60–80 percent of small farmers and 
are often burdened with traveling far distances to collect wood. The increased production and 
diversification of farm products can also lead to supplementary sources of income as farmers 
are able to sell additional products in local markets. Agroforestry also has a great potential for 
employment generation, especially for rural areas. 

One study that looked at 200 farms in India showed an income increase from $56–$60 an acre 
per year to $598– $786 an acre per year through the integration of multiple types of trees.1008 The 
increased income was attributed to selling fruit and timber as well as other activities such as basket 
weaving and raising livestock. Employment for the farmers also increased from seasonal to year-
round work, thereby eliminating the need for farmers to migrate in search of additional work. While 
it is widely accepted that developing comprehensive agroforestry practices increases income, these 
projects are limited by the lack of funds available. These projects have large upfront costs and an 
extremely long payback period, and therefore must rely on external funding sources.  Unless there 
are large, ongoing, sustainable sources of funds designated for agroforestry, they are unlikely to be 
scaled up in a way that makes a significant impact on deforestation and greenhouse gas emissions.

Sustainable Forest Management (SFM)

Illegal logging remains one of the major barriers toward achieving sustainability in this sector. 
Illegal logging practices range from avoiding taxation to extracting wood from a protected area. 
These practices undercut the prices of sustainably managed forests and make it difficult for 
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companies engaged in sustainable forest management (SFM) to compete. While weak governance 
and corruption in forest countries are often blamed for illegal logging practices, the demand for 
lower-priced wood products in developed countries is also a main driver behind illegal logging as 
countries or regions like the United States, European Union, Japan, and China have done little to 
stop the purchase and import of illegal logs. 

Table II.6-4 shows some of the highest estimates of illegal logging in selected countries.1009 The 
practice is pervasive throughout developing countries, but it also exists in the European Union, 
Canada and the United States to a somewhat lesser extent. The World Bank estimates the total 
market value of timber lost to illegal logging to be more than $10 billion per year. It also estimates 
that an additional $5 billion in uncollected taxes and royalties is lost due to corruption.1010 

Table II.6-4. Estimates for Illegal Logging, Selected Countries

Country Share of Logging that is Illegal 
(percent)

Cambodia 90–94

Bolivia 80

Brazil 20–47, as high as 80 percent in some regions

Indonesia 60–70

Peru 80

Ecuador 70

Gabon 70

Papua New Guinea 70

Ghana 60

Cameroon 50

Myanmar 50

Russia
50 in Russian Far East 
10–15 in North-West Russia

Sources: See Endnote 1009 for this section. 

From an employment and income perspective, illegal logging relies on cheap labor and would 
not be considered decent work. In addition, local communities and governments are further hurt 
by the loss of large sums of tax revenue that could be used to improve basic infrastructural needs 
(schools, hospitals, roads, water, energy, etc.).

Roundwood Production

Roundwood production, which includes industrial wood products such as pulp for paper, lumber 
and wood panels, as well as wood for fuel, is on the rise. From 1961 to 2005, roundwood production 
has increased steadily from 2,342 million cubic meters to 3,503 cubic meters per year.1011 



268 Green Jobs: Towards decent work in a sustainable, low-carbon world

Industrial wood and fuelwood each share about half of total roundwood production, but these wood 
products vary widely between developed and developing countries, with industrial products used 
mainly in the developed countries and fuelwood used predominantly in the developing countries. 

In 2005, the United States, India, China, Brazil, Canada, and Russia produced about half of the total 
global roundwood production.1012 Even though China is one of the top producers, it is also the 
largest importer of roundwood.1013 China’s overall imports of roundwood have tripled and its trade 
with Russia has increased 21-fold over the past decade.1014 Rising fuel prices have contributed to 
the growing demand for wood as a cheaper alternative to fossil fuels. 

Roundwood production is expected to continue on this growth pattern as the global population 
increases and as the growing demand for paper, building materials, and cheap sources of fuel continues. 
Approximately one-third of the world’s forests are already used mainly for wood production, fiber, 
and non-timber wood products.1015 This increased demand for wood and other non-timber forestry 
products (NTFP) puts additional pressure on a system that is already compromised by deforestation 
and illegal logging—underscoring the need for a sustainable forestry sector.

©1999 Credit: Topham Picturepoint / TopFoto.co.uk
Land desecration in the Amazon in the name of progress. Venezuela 

Sustainable Forest Management and Certification Schemes

Following a series of failed intergovernmental agreements in the 1970s and 1980s, sustainable 
forest management (SFM) emerged in the early 1990s as a method to combat deforestation and 
illegal logging. The basic premise behind SFM is that the production of forest products must be 
balanced with maintaining forest ecosystems in order to ensure that forests are available for future 
generations. It is based on three pillars of sustainable development: economic, environmental, and 
social. Although there are no universal standards, there are several key elements for SFM focusing 
on biological diversity, conservation and the health of forests, soil and water resources, carbon 
mitigation, socio-economic benefits, and the productive capacity of forests. 
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Certification standards have been developed in many countries and regions of the world to 
enhance sustainable forest management at the forest level. There are currently over 50 different 
certification schemes, but the most commonly used ones are the Forest Stewardship Council 
(FSC) and Programme for Endorsement of Forest Certification (PEFC) schemes. Certification 
schemes work by providing labels on wood and wood products that guarantee to purchasers and 
customers that the products were produced in a sustainable manner. 

Certification represents only a fraction of the total global wood market and forestry sector, but 
has been growing especially rapidly in the last few years.1016 (See Figure II.6-1.) These schemes 
are being driven by governments like the European Union and by major retailers like IKEA and 
Home Depot, who are increasingly requiring certification as a cost of doing business. Certification 
schemes are currently limited by consumer demand and by the willingness among corporations 
and countries to demand certified projects. The cost of certification can also be a major barrier 
for small landowners and those in developing countries. Despite these limitations, certification 
represents a substantial portion of internationally traded timber. Even though certification is a 
voluntary system, it appears that it may become a prerequisite for the international timber trade.

Figure II.6-1. Growth of PEFC-Certified Forests, 1999–2007 

Certification schemes are still largely concentrated in the Global North. Table II.6-5 shows the global 
distribution of Forest Stewardship Council certificates.1017 Although there are 79 countries that 
participate in FSC certification, more than 80 percent of the certified forest cover is concentrated 
in North America and the European Union.1018 PEFC’s certificates are similarly concentrated in 
the Global North, with Canada at 76 million certified hectares out of PEFC’s total 194 million 
hectares while Brazil has less than 1.0 million certified hectares.1019 (See Table II.6-6.) In 2005, the 
International Timber Trade Organization reported that less than 5 percent of tropical forests (2.4 
percent of protected forests, 7.1 percent of productive forests) were sustainably managed.1020 

Source: See endnote 1016 for this section
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Table II.6-5. Forest Stewardship Council Participation by Region, 2008

Region
FSC-Certified Area 
(hectares)

Number of Certificates
Share of Total FSC 
Certification 
(percent)

Europe 51,738,120 409 50.01

North America 33,568,390 143 32.45

South America and Caribbean 11,541,973 251 11.16

Africa 3,011,293 40 2.91

Asia 1,974,650 59 1.91

Oceana 1,621,973 31 1.57

Total 103,456,399 933 100

Source: See Endnote 1017 for this section.
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Table II.6-6. PEFC-Certified Forests, 2007 

Country
Endorsed Certified Forest 
Area (hectares)

Chain of Custody Certificates 
(number)

Canada 76,022,900 90

United States & Canada (SFI*) 54,565,945 23

Finland 20,719,735 113

Australia 8,674,169 15

Norway 7,537,102 10

Germany 7,272,106 601

Sweden 4,289,287 72

Austria 3,960,200 239

France 3,318,556 957

Czech Republic 1,849,754 221

Chile 1,681,578 15

Spain 1,047,989 108

Brazil 973,830 2

Slovak Republic 862,067 6

Italy 641,774 71

Switzerland 403,916 228

Belgium 255,122 105

Denmark 206,395 18

Latvia 80,761 3

Luxemburg 25,469 6

United Kingdom 0 523

Netherlands** 0 53

Japan** 0 42

China** 0 8

Portugal 0 7

Hungary** 0 3

India** 0 1

Ireland** 0 1

Malaysia** 0 1

Morocco** 0 1

New Zealand** 0 1

Philippines** 0 1

Total 194,388,657 3,545

*SFI = Sustainable Forestry Initiative. **A number of timber and paper processing or trading companies in the country hold 
the international PEFC Chain of Custody certification where there is no national PEFC-endorsed certification scheme.
Source: See Endnote 1019 for this section. 
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Employment Consequences of Sustainable Forestry Management

There are several key employment benefits provided by sustainable forestry management and 
certification schemes. Practicing sustainable forest management means that the forests will be 
maintained for as long a period of time as there is a market value or legal protections, which provides 
long-term employment opportunities for rural economies. Certain certification schemes also have 
very specific standards for employment. For example, the PEFC, FSC, and the Malaysian Timber 
Certification Council (MTCC) require that in order to be certified, certain employment standards 
must be met including compliance with national labor laws and international agreements, 
minimum health and safety rules and protective equipment for workers, guaranteeing the right to 
join a union, training and education programs, and no child labor.1021   

A major study by Yale University looked at certification schemes in several developing countries 
and found that the overall economic and employment consequences of certification were mixed. 
The outcomes differed by country, but in general the positive outcomes were additional tax 
revenue, increased wages, improved working conditions, and market transparency, which led 
to compliance with contracts and less illegal logging. There were varied results with regard to 
how certification affected the number of jobs. In most cases, certification led to increased levels 
of employment, but for at least one case, there was an overall decline in the number of jobs.  
Certification puts limitations on the production of timber, which led to a decrease in the number 
of hectares harvested, and decreased volume can, at least in the short term, reduce the number 
of jobs.1022 

Conclusion

Jobs in the forestry sector should be more broadly defined to include all work that provides 
income and helps alleviate poverty. These jobs include the formal sector, informal sector, and 
subsistence workers. Currently, it is unknown how many people are employed in the forestry 
sector, but a rough estimate of those who are dependent upon forests to some extent for income 
and subsistence is likely to be between 1 and 1.75 billion.

It is widely accepted that land-use changes in the forestry sector are desperately needed and that 
these land-use changes will result in economic changes. Due to the lack of information about 
employment in this sector, it is impossible to give a global quantification of green jobs that might 
be created through agroforestry, afforestation and reforestation, sustainable forest management 
(SFM), and avoided deforestation projects. These sustainable land-use changes are likely to have 
positive long-term impacts on employment measured both in the quality and quantity of jobs. 
These sustainable land-use changes may, however, have some immediate negative consequences, 
but sustaining this sector is likely to have a long-term positive effect on employment as jobs are 
extended over a much longer period of time. 

Much of this uncertainty around green employment in the forest sector is due to a lack of information 
about general employment in the forestry sector. The next Global Forest Resource Assessment 
(GFRA), published by the FAO, will be released in 2010. This report presents an opportunity to 
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compile a clearer and more consistent picture of forestry employment data. According to the 2005 
GFRA report, “a focused effort should be made to improve the quality of employment statistics 
in a few key countries in which the reported statistics are missing, or are very high but may be 
based on minimal survey data or very simple estimation techniques.”1023 The 2005 report included 
information from 138 countries; the 2010 report hopes to include 235 countries and territories. 
The 2010 survey will also “generate unprecedented information on deforestation, afforestation, 
and natural forest expansion.”1024 In order to understand green employment in the forestry 
sector, it is imperative that the 2010 GRFA and similar studies analyze the employment and other 
socioeconomic impacts of these land-use changes.
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Adults receiving vocational training at Kiatec, a 
Private Sector electronics manufacturer. Kampala, 
Uganda.



Part III - Outlook and Conclusions: A Fair and Just Transition

1.	A Fair and Just Transition
This section of the report considers the social dimension of the transition to a sustainable, 

low-carbon economy. The transition itself will be a social process. It involves technological 
innovations, shifts in business and investment strategies, as well as a new set of policies—all 

of which are products of social interactions and negotiations.  

The transition will also involve businesses, workers, communities, and movements. It will produce 
new green jobs and the greening of some existing jobs. However, it will also result in job losses 
and jeopardized livelihoods in certain regions, communities, industries, and economic sectors. 
In particular, energy-intensive industries, extractive industries, and road transport could witness 
serious job declines.1025 Faced with this scenario, calls are emerging for a “fair and just transition,” 
whereby those harmed by the changes are adequately assisted, and the new opportunities created 
are shared by specific groups of workers, social constituencies, and communities. For convenience, 
we will refer to this as a “Just Transition.” 

There appears to be an emerging framework that allows for a Just Transition to operate on several 
levels, ranging from the global-societal level down to workplaces and local communities. This 
framework is grounded in some well-established social practices in the face of job challenges, 
and is reflected in the ongoing work of the ILO, the trade unions, national and local governments, 
business and industry, and community-based organizations. However, it is a framework that has 
been structured around a principle and a goal. The principle holds that the costs and benefits of 
a transition to sustainability should be shared widely across society. The goal is to generalize this 
principle at the level of policy. Steps are being taken here and there to turn the Just Transition 
approach into reality, but there is still a long way to go before it becomes a policy norm.1026    

Historical Experience

While major economic transitions in the past have led to significant social and economic progress 
for society, it is also necessary to note that fair and just transitions have not happened often in 
history. In fact, the story of the social impacts of economic change throughout history is replete 
with countless examples of often serious hardships. In recent decades, deindustrialization in the 
developed world and the impact of structural adjustment programs and excessive liberalization 
in some developing countries are examples of these poorly managed transitions. Overall, modern 
society often has struggled to deal effectively with the social negatives triggered by major 
economic turbulence and change. This history weighs heavily on the shoulders of those who 
hope to ensure that the next great economic transition—the transition to a green and sustainable 
economy—will depart from this often discouraging script.  

The story of economic change is, however, also a story about political choices. More often than not, 
these choices have put the accumulation of wealth before the needs of the majority. Policymakers 
have also shown a propensity to let accommodations to economic change be left to market forces, 
especially given the fact that economic transitions are occurring all the time and such changes are 
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often socially and economically beneficial. However, the transition to a sustainable economy and 
the qualitative expansion of green employment is likely to resemble no other transition in human 
history. It is a transition that will be assisted by market forces to some extent, but other market 
forces will push against the needed changes. The scope of the transition will be global and it will 
need to proceed at a pace that’s more or less unprecedented in economic and social history. In 
just two or three decades, the entire global economy will need to be well on the road to a low-
carbon and sustainable future. Markets cannot drive the transition, and neither can they be relied 
upon to deal with the problems that the transition will inevitably create.

Thus, the effort to expedite a Just Transition to a green and sustainable economy will also 
involve a new set of approaches and policy options. The need to green our economy presents 
an opportunity to make the right policy decisions, but there is nothing intrinsically fair or just 
about either the process of becoming green or the end result—this must be pursued politically 
within the overall paradigm of sustainable development whereby the social dimension is fully and 
equitably integrated into the economic and environmental dimensions.      

Fortunately, the effort to create a Just Transition can draw encouragement from the long tradition 
of social and labor legislation put in place to protect the poor and disadvantaged, to facilitate 
and enable the creation of socially necessary work, and to embed social solidarity in the fabric 
of economic life. But perhaps the key to understanding the potential of a Just Transition is not to 
view it simply as some kind of safety net, but as a means to bring economic life into a democratic 
and sustainable framework, one grounded in meaningful social dialogue and driven by broadly 
shared economic and social priorities. The issue, then, is not simply about the transition itself, but 
what follows the transition—the goal being a new mode of production and consumption that 
allows for greater social inclusion, equity, and opportunity.  

The ILO Framework

The framework for a Just Transition will need to be erected on five broad and interlinked foundation 
stones, as identified by the ILO. Although only briefly summarized here, these foundation stones are 
central to the issue of managing economic transitions and shaping economic futures in global terms.  

1.	 Workers Rights. The expansion and enforcement of workers rights allows for workers to associate freely 
with other workers and organize if they so wish. The capacity for workers to do this will help ensure that 
a Just Transition will actually take place. Basic workers rights were embodied in the ILO’s Declaration of 
Philadelphia in 1944. Moreover, the 1998 ILO Declaration on Fundamental Principles and Rights at Work 
is an expression of commitment by governments, employers’ and workers’ organizations to uphold 
basic human values. The main mechanism through which the ILO Conventions are implemented is 
national government legislation and enforcement of labor market legislation. 

2.	 Decent Work. Rights must be accompanied by opportunities for decent work, as defined by the 
ILO’s Decent Work Agenda. Decent work is work that takes place ‘under conditions of freedom, 
equity, security and dignity, in which rights are protected and adequate remuneration and social 
coverage is provided.’1027 Decent work has four pillars: Employment, Social Protection, Rights, and 
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Social Dialogue. Gender equality is an integral cross-cutting theme in the decent work agenda, 
with particular focus on the process of creating equal opportunities for women, enhancing their 
social protection, ensuring that the human rights of women are addressed, and enabling them to 
participate in social dialogue. The ILO regards decent work as central to efforts to reduce poverty, 
and as a means for achieving equitable, inclusive, and sustainable development. 

	 The ILO established the Decent Work Agenda as a response to the fact that many millions of people 
face deficits, gaps, and exclusions in the form of: unemployment and underemployment; poor-
quality and unproductive jobs; unsafe work and insecure income; rights that are denied; gender 
inequality; migrant workers who are exploited; lack of representation and voice; and inadequate 
protection and solidarity in the face of disease, disability, and old age. 

© UNEP / Still Pictures
Open-cast mine workers eating their lunch, China.

3.	 Social Protections. The ILO and others advocate for a “social floor” and rights-based approach to 
protections. The ILO’s Declaration of Philadelphia of 1944 stated that, “poverty anywhere is a threat 
to prosperity everywhere,” thus establishing the principle that “all human beings have the right to 
pursue both their material well-being and their spiritual development in conditions of freedom 
and dignity, of economic security and equal opportunity.”1028 The presence of a solid social floor 
is conducive to a Just Transition in that, in principle, it allows workers and communities to shift 
into new forms of sustainable economic activity without the fear of falling into extreme poverty. It 
also encourages risk-taking and entrepreneurial activity in the new green economy. The absence 
of such basic protections, however, will compel workers to resist change in some instances and 
engage in environmentally damaging economic activities in others. 

4.	 Social Dialogue. A Just Transition will only be true to its name if transition policies are designed and 
implemented with the active participation of those whose lives they affect: employers, workers, and 
farmers, ranging from the national level to the local level, on farms, in offices, and on factory floors. 
In order to move from unsustainable industries to more sustainable ones, workers, employers, and 
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governments need to cooperate. Social dialogue at the national level through planning, education, 
and preparation of changes will make such transition more fair and efficient. The main goal of social 
dialogue is to promote the building of a consensus and the democratic involvement of the main 
stakeholders in the world of work. Successful social dialogue structures and processes have the 
potential to resolve important economic and social issues, encourage good governance, advance 
social and industrial peace and stability, and boost economic progress.1029 Social dialogue has 
occurred at the national level through various tripartite mechanisms involving employers, trade 
unions, and government bodies. Today, social dialogue happens at the community level and in the 
workplace, and in companies that are seeking to reposition themselves to take advantage of green 
business opportunities.  

5.	 Sustainable Businesses. The International Labor Conference convened by the ILO in June 2007 
discussed the promotion of sustainable enterprises. The conclusions of that discussion provide 
an important contribution agreed to by the ILO’s tripartite constituency of governments and 
employers’ and workers’ organizations on how to promote enterprise development in a manner 
that aligns enterprise growth with sustainable development objectives and the creation of 
productive employment and decent work. The conclusions identify and elaborate on 17 pillars of 
an environment that is conducive for sustainable enterprises; outlines six enterprise-level principles; 
and provides guidance to governments, the social partners, and the ILO in promoting sustainable 
enterprises. Another important tool related to sustainable enterprises within the UN system is the 
Global Compact, which asks companies to embrace, support, and enact a set of 10 principles in the 
areas of human rights, labor standards, the environment, and anti-corruption. The Global Compact 
provides a platform for responsible corporate behavior and a framework within which an employers’ 
policy on climate change can be developed and help contribute to a Just Transition. The OECD 
Guidelines for Multinational Enterprises and the ILO Tripartite Declaration of Principles concerning 
Multinational Enterprises and Social Policy both provide useful frameworks for the development of 
sustainable enterprises.

Business Approaches to Just Transition�

Many leaders of the business community recognize the need for more sustainable forms of 
production and consumption. Business also largely accepts that climate change is a shared problem 
and that climate stabilization is a shared responsibility. But just as there are risks and opportunities 
for workers, the same is true of employers. Business therefore sees a compelling need to ensure 
that the burdens of responsibility for achieving sustainability and climate protection are distributed 
equitably. Government support and assistance for business should be provided where needed.  

In general, the sustainability of enterprises will be contingent on their capacity to honor their 
social obligations while at the same time remaining commercially viable producers of goods and 
services. Failure to achieve the latter will make the former more or less irrelevant, because only 
commercially successful businesses can continue to employ people and thus serve communities. 
Indeed, the ILO recognizes “sustainable enterprises are a principal source of growth, wealth 

�	 The views and perspectives of the International Organization of Employers (IOE) shared with the authors have been particularly 
helpful in the preparation of this section.
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creation, employment and decent work.”1030 It is therefore in the public interest to ensure that 
businesses remain viable in the traditional commercial sense in order to be sustainable.

The transition-related obligations of businesses can therefore extend only so far. Just as workers, 
especially those not protected by collective agreements or with the means to access entitlements, 
must be able to call on their government to act on their behalf and to provide direct assistance, then 
the same rights must be extended to business who are similarly vulnerable and in need of financial 
and technical aid. However, governments’ capacity (and willingness) to accept responsibilities for 
both workers and businesses will also vary considerably. Governments, in protecting the interests of 
entire societies and as overseers of economic development, should promote the viability of private 
and public enterprises and help to preserve their capacity to employ, reward, and protect workers. In 
this view, helping companies therefore almost invariably helps workers and communities. 

Moreover, governments must also concern themselves with the “micro” economic issues that 
affect the sustainability of enterprises. These include the need to provide the working capital to 
meet extraordinary commitments for redundancies or relocations as well as the infrastructure to 
provide education, training, retraining, and even influencing of consumer attitudes and trends. 
Governments therefore have a responsibility as part of their economic and social management 
programs to ensure that all the links in the supply chain can withstand the challenges of transition, 
and to ensure the economy as a whole remains viable and sustainable.

Regarding the environment, the Global Compact articulates three principles for business to 
follow. Firstly, businesses should support a precautionary approach to environmental challenges; 
secondly, businesses should undertake initiatives to promote greater environmental responsibility; 
and thirdly, businesses should encourage the development and diffusion of environmentally 
friendly technologies. These principles serve as important points of reference for businesses as 
they attempt to address the key environmental challenges. They are intended to direct activity to 
areas such as research, innovation, cooperation, education, and self-regulation that can positively 
address the significant environmental degradation, and damage to the planet’s life-support 
systems, brought by human activity.1031 

The capacity of individual businesses or the business community as a whole to apply these 
principles on a day-to-day basis remains, however, both an unanswered question and a formidable 
challenge. There are differences of philosophy and approach between businesses and civil society 
actors (especially trade unions) around who should shoulder what responsibilities. Businesses 
frequently have a broad range of obligations to consider. They have obligations to governments as 
taxpayers, to consumers, suppliers, and investors, as well as to employees and communities. They 
usually operate in a competitive marketplace and can sometimes ill-afford to make commitments 
to workers who they no longer require. 

As discussed elsewhere in this report, many investors today routinely expect returns that would 
have been regarded as exceptional just two or three decades ago, and within shorter time frames. 
Still to be explored is the impact that climate change in particular will have on the terms and 
conditions of employment. New issues will surely arise that will have as-yet unknown effects on the 
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workplace, labor markets, and the social negotiations that will determine the shape and character 
of the transition to a sustainable future. Traditional labor-management tools and mechanisms for 
negotiation are likely to be particularly useful. These tools and mechanisms may constitute the 
first line of defense and a platform for action in shared efforts to deal with the employment and 
societal challenges that lie ahead.  

Meaningful social dialogue is therefore critically important both to ease some of the tensions 
between business, trade unions, and civil society around the coming transition, and to frame 
the issues in ways that can help realize the many mutually beneficial features of a green and 
sustainable future. The alternative is a protracted and potentially destructive battle over social and 
material resources that will be to the detriment of all involved.

Trade Union Approaches

The trade unions have paid considerable attention to the idea of a Just Transition, and thus their 
contribution deserves particular consideration. The trade union understanding of the concept of 
Just Transition often combines elements of strategy (as a component of education, mobilization, 
and bargaining); a policy or collective bargaining “mechanism” to aid certain groups of workers 
affected by employment changes; or an overarching principle like that of social solidarity.

The term Just Transition has roots in the U.S. labor movement. Its origins can be traced back to 
efforts of the Oil Chemical and Atomic Workers (OCAW, now part of the United Steelworkers) to 
negotiate a “Superfund for Workers” when the 14,000 acre (5,670 hectare) Ciba-Geigy chemical 
facility in New Jersey was closed down in the mid-1980s because its toxic footprint had attracted 
opposition from environmental groups and government officials. More than just a demand for 
income protection for the plant’s 650 workers, the union also sought a program of government-
funded retraining for the displaced employees.  

The trade unions’ approach to Just Transition is entirely consistent with the ILO’s efforts to win broad 
and meaningful commitments to workers rights, basic protections, decent work, and social dialogue. 
Like the ILO, unions have been pressuring governments and employers to make these commitments 
long before the present challenge to building a green economy moved to center stage. Unions 
understand that Just Transition cannot occur without an employment-focused macroeconomic 
policy. It also means that businesses need to make efforts to ensure that the concerns of communities 
where their operations are taken into account are adequately addressed.    

But the starting point for the trade unions is the realization that the transition to a green economy 
will create both risks and opportunities for workers. Therefore, the trade unions have made 
Just Transition a top priority. While enthusiastic regarding the prospects of green employment 
growth, trade unions wish to ensure that workers who lose their jobs as a result of moves toward 
sustainability should be adequately protected and assisted. This is not just an issue of equity, but it 
is also means to reduce resistance to change among groups of workers who would stand to lose 
as a result of environmental or climate protection policies.  
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The International Trade Union Confederation (ITUC) and the Trade Union Advisory Committee to 
the OECD (TUAC) have highlighted the need for worker retraining and protections for those who 
are driven out of the labor market either permanently or temporarily. Unions are also concerned 
that communities harmed by the closure of workplaces are targeted for fresh investment as part 
of a Just Transition, and that new jobs created (like green jobs in general) are of good quality and 
pay enough to sustain workers and their families. At the UN’s climate change negotiations, the 
ITUC and TUAC have also promoted the need for further research on the short and long-term 
employment effects through sector-by-sector and regional employment analyses.1032 

Just Transition is, however, more than just about the protection of those who might be negatively 
impacted by climate protection and other environmental policies. Unions have also highlighted 
the need to involve workers in all levels of decision making, but especially in the workplace where 
the worker/union voice is needed in determining the design of new sustainable production 
systems and work practices. 

According the Canadian Labour Congress

This (Just Transition) requires workers’ participation and control over our own future. Otherwise, 
any environmental change will be incomplete and one-sided; it will benefit only the rich and 
privileged. Just Transition is essential to the process of environmental change. Many of our members 
work in jobs that will become obsolete if unsustainable production, environmental degradation 
and resource exhaustion are allowed to continue along their current path. But if workers’ health 
and livelihoods in high-paying quality jobs are to be secured, there will have to be safeguards 
so that workers are not simply thrown on the scrap heap as a sustainable economy, in both the 
manufacturing and service sectors, takes the place of unsustainable modes of production. The 
labour movement has a vital role, not only in working for Just Transition, but in following up the 
moves to sustainability, so that displaced workers continue to work in a union environment, with 
all the benefits and protections that unions have offered in the past.1033

Just Transition is therefore a building block for a sustainable economy. Accordingly, unions have 
sought to establish the idea of a Just Transition in the ongoing debates on sustainable development. 
The ITUC and TUAC have participated in the negotiations dealing with the implementation of the 
Kyoto Protocol. They have highlighted the need to obtain workers’ support in order to reach a 
global consensus on prevention of climate change.1034 

Trade & Technology Transfer 

Many businesses, trade unions, and communities in both the developed and developing world 
are concerned that a Just Transition be based on equitable trade relationships. Regarding climate 
protection, policies aimed at reducing emissions require strong regulatory measures and constraints 
to achieve compliance. Countries with emission reduction commitments (such as EU countries) 
have implemented various mechanisms in order to reduce the greenhouse gas intensity of their 
economies, the main one being the carbon market. As regulations become tighter, many anticipate 
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that the competitiveness of these industries is likely to be affected as direct competitors in countries 
with no emissions-reduction targets would not be required to pay this extra ‘carbon cost.’1035

Energy-intensive companies operating in internationally traded sectors and covered by the EU’s 
Emission Trading Scheme (EU-ETS), especially those involved in iron and steel, or cement, are 
faced with a carbon price that does not apply to their competitors operating outside the EU. 
As the Confederation of British Industry (CBI) notes, it is difficult to estimate the precise impact 
this will have on different sectors, but it could be enough to make some industrial processes in 
the EU uncompetitive particularly if, as will be necessary, the overall cap is tightened. This could 
potentially encourage production to relocate elsewhere, which would not help to reduce global 
emissions but which would cause considerable damage to the European economy.1036 

The ETUC, while supporting the European Commission’s “Energy and Climate Change” package 
released in early 2008, has called for the introduction of a carbon tax (or a “border adjustment 
mechanism”) from heavy industry imports entering the EU from countries that have not made 
similar commitments.1037 However, unions recognize that these mechanisms may negatively 
affect developing countries, and thus provisions are needed for resultant proceeds of the 
tax or mechanism to expedite the adoption of green technologies or adaptation measures. A 
differentiated adjustment mechanism is needed to help ensure that developing countries do not 
face an additional burden on top of the effects of climate change itself.1038 

There remains a pressing need to increase technology transfer to the developing world for the 
purpose of facilitating cleaner economic growth on the basis of the lowest possible cost within 
the shortest possible time frame. Any transfers of climate-friendly technologies to developing 
countries should occur under preferential rather than full market-based commercial conditions. 
This will allow business and governments in the developing world to use clean technologies and 
thus take important steps toward sustainable development. This will require developed countries 
to fully implement their commitments in this area under the Kyoto Protocol. Article 11 of the 
Protocol calls for developed country parties to “provide such financial resources, including for the 
transfer of technology, needed by developing country parties to meet the agreed full incremental 
costs of advancing the implementation of existing commitments.”1039 

However, the problem of reconciling WTO rules on trade-related intellectual property rights (TRIPs) with 
access to clean technologies for developing countries will need to be resolved. IPRs confer monopoly 
rights and can curb affordable access through higher prices that usually include monopoly profits.  
They can also be a barrier to the introduction or upgrading of technology by private industry or public-
sector agencies in developing countries. The insistence on the full protection of intellectual property in 
relation to climate-friendly technology risks erecting a major barrier to technology transfer.

As noted elsewhere in this report, adequate support for programs for adaptation to climate 
change is critically important. Governments must act to enhance poverty reduction and climate 
change adaptation through the creation of green and decent jobs, as these forms of employment 
contribute to sustainable economic growth and lift people out of poverty. These actions can lay 
down important pathways to overcoming vulnerability to climate change. 
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Just Transition in National Contexts

National governments, employers’ organizations, and union bodies are in a number of instances 
presently working towards the goal of a Just Transition. There has been considerable discussion 
around the need to rethink national energy policy, and to set social dialogue at the national and 
sectoral levels. 

In Spain, government agencies, employers, and unions have worked hard to establish mechanisms 
for social dialogue on climate protection in several sectors, namely energy, oil refining, iron and 
steel manufacturing, glass and ceramics, cement production, pulp and paper production, and 
(most recently) transportation and construction. Among other things, these “social dialogue 
roundtables” are empowered to monitor progress toward reaching emissions targets, and 
developing criteria to allocate emissions for each installation (based on the sectoral allocations 
approved by the European Commission.) However, the roundtables are also concerned with 
identifying and reducing adverse social effects, in particular those related to competitiveness and 
employment as the result of Spain’s efforts to comply with the Kyoto Protocol.1040 

In Germany, a broad coalition of government, industry, unions, and environmental NGOs have 
collaborated around initiatives to renovate buildings for climate protection purposes, while at the 
same time creating sustainable jobs and improving social conditions. The job creation aspect of 
a Just Transition has been demonstrated through the Alliance for Work and Environment, which 
aims to renovate 300,000 apartments, create 200,000 jobs, reduce 2 million tons of CO2 emissions 
annually, and lower heating bills for tenants, landlords, and the state by about $4 billion, through 
reduction of unemployment costs, increased income taxes, etc. 

In the Netherlands, the national “Green4Sure” project aims to develop a comprehensive energy plan 
to halve the country’s greenhouse gas emissions by 2030, based on 1990 levels. The effort has been 
spearheaded by unions (ABVAKABO FNV and FNV Vakcentrale), in partnership with environmental 
organizations. The main focus of the study was the policy instruments used by the government to 
reach the emissions target. The policies in question concerned the development and deployment 
of new technologies, greater use of climate-neutral energy sources, and inducing behavioral 
change. One of the goals of the plan is to create a pathway for these emissions reductions that 
does not seriously impact incomes and leads to no net loss of jobs.

In the United States, the idea of a Just Transition has been captured in proposed Congressional 
legislation on climate protection. As of early 2008, legislation developed by Senators Lieberman 
and Warner (the Lieberman-Warner bill) contained several pathbreaking provisions to help workers 
displaced by the effects of emissions-reduction measures. These provisions include quality job 
training to any workers displaced, temporary wage assistance, health care benefits to workers 
in training programs, and other measures. The draft legislation also puts in place mechanisms 
to transition workers into new jobs created by the legislation and “to provide skilled workers 
to enterprises developing and marketing advanced technologies and practices that reduce 
greenhouse gas emissions.” The assistance to workers also includes “travel costs incidental to 
participation in a training program” and “a portion of the cost of relocating to a new job.”1041 
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In Argentina, the General Confederation of Labour (Confederación General de Trabajo—CGT) has a 
‘Framework Environmental Agreement’ with the government that expounds the incorporation of 
environmental clauses in collective agreements and the participation of workers in policy processes 
to achieve sustainable development.  Plans have been proposed to offer training for trade union 
“environmental delegates” and to promoted good quality green jobs in different economic sectors.1042  

© Jenny Star:
Demonstration.

Greening the Workplace

Another critically important dimension of a Just Transition concerns efforts to green the modern 
workplace. Here, employers and unions are beginning to work together in the greening process, 
building on a long tradition of collaborating on occupational safety and health. 

Companies and trade unions have worked together to establish and implement workplace 
targets for efficiency and waste minimization. Together, they hope to contribute to the creation of 
a new workplace culture that will ensure reduction of greenhouse gases in production and the life 
cycle of products as well as make substantial changes to personal and community consumption 
patterns of workers. 

Within the international trade union community, unions in the United Kingdom are perhaps furthest 
along in developing this work. The TUC’s GreenWorkplace project is particularly noteworthy in that 
it involved support for unions to make six demonstration workplaces “greener.”� Focusing on energy 
saving as a key priority, the greening process began in 2006 with employee opinion surveys, open 
days or open “events” with outside speakers from environmental organizations, training for “green 
reps,” and building member support for negotiations with management. The efforts often led to 

�	  The six workplaces are Corus, Friends Provident, DEFRA, TUC, Scottish Power, and British Museum.
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new bargaining structures such as joint environment committees being established or worked 
toward, facilities time granted, new reps coming forward, and formal agreements on facilities time 
being worked toward.1043  

According to the TUC 

The project involved union “green reps” being able to conduct their own workplace energy audits 
and to get management to measure and report information on energy costs for the first time. 
Actual or potential energy/carbon savings were identified in all projects. There were widespread 
benefits in terms of raised awareness in the movement and increased demand for (TUC) training 
courses, speakers at conferences, and a high number of affiliate conference policies being passed, 
particularly the demand for statutory bargaining rights on the environment.  

In the United States, the 1.9 million member Service Employees International Union (SEIU) has 
launched several green workplace initiatives. “Conservation in California” involved an SEIU janitors’ 
local (branch) forging an innovative partnership with building owners to cut the use of electricity 
by 10 percent in major office buildings statewide. Work schedules were modified to limit the 
amount of cleaning at night, and janitors were trained to turn off lights, machinery, and computers 
and implement other conservation programs. In New York, the 80,000 member SEIU Local 32BJ 
has been providing green building training to building and maintenance members in New York 
City. Funded through a state agency, it started as a six-session class and has now expanded to 
11 sessions. It includes detailed training on energy and water conservation, green chemicals, 
ventilation and heating systems, energy audits, and more. A “carbon footprint class” is the most 
recently added segment. SEIU is also aiming to reduce the fuel and electricity consumption of 
SEIU Members to reduce their bills and their carbon footprints.1044 The Canadian Union of Public 
Employees is pursuing a number of initiatives of a similar nature.1045

The workplace-level approach to a Just Transition also poses the need for governments to legislate 
in favor of improved labor rights, such as right to participate, “right-to-know” (about workplace 
emissions, technological choices, plans for energy saving, use and efficiency), whistleblower 
protection, and the right to refuse unsafe or environmentally harmful work. However, it also 
underscores the potential for collaborative action in the workplace and an important role for joint 
labor-management committees and similar bodies. Among other things, these committees could 
work to identify ways to improve energy efficiency, more efficient use of water and other natural 
resources and raw materials, and low-carbon work schedules.  

Traveling to Work

A Just Transition must also address the issues of mobility and gaining access to work. In the global 
South, millions of workers live on the streets or on rooftops in order to be close to sources of 
employment in high-rent inner-city areas.1046 Countless others, due to lack of adequate public 
transportation, spend hours every day traveling to and from work. In the developed countries, 
traveling to work also consumes an enormous amount of time and energy.1047  More and more 
unions around the world are therefore including mobility plans in their collective agreements, and 
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more and more unions are demanding an urban planning and public transportation systems that 
respect workers and the environment. 

In South Africa, the main union federation, COSATU, has launched a “Red October Campaign.” 
This campaign seeks to draw attention to the problems resulting from the apartheid policy of 
forcing Africans to live far from their place of work. According to COSATU, “The situation has been 
aggravated by the decision to shut down rural rail lines and by the deterioration in many rural 
roads. This has undermined farm and rural processing industries, aggravating the already high 
joblessness of the rural areas.” The campaign fights for an efficient municipal bus system and a 
substantial increase in investment in commuter rail. These demands have spilled over to calls for: 
“(a) concerted effort to build more working-class housing near the cities. We need to see a vast 
expansion in the effort to renovate high rises in city centres. We need more medium and high-
density settlements. And we need improved provision of government services and retail sites in 
black townships that are distant from the cities.”1048

Job Losses and Retraining 

Unions are understandably concerned about the loss of jobs, especially in energy-intensive 
industries. However, employment numbers in extractive industries and related sectors such as 
oil refining are limited—and falling. This is particularly true for coal mining, despite the fact that 
coal production continues to grow. (In the United States, for example, coal production rose by 
close to one-third during the past two decades, but mining employment fell by 50 percent.) In 
most instances, the decline in fossil fuel-based employment is being driven primarily by increased 
mechanization and labor productivity increases, and not by a policy shift away from fossil fuels. 
These declines are expected to continue irrespective of any significant shift in energy policy 
toward renewable sources of energy. But they can be expected to accelerate under a climate 
stabilization policy.

Especially where industries are highly concentrated in one or a handful of regions, these impacts 
can have serious consequences for the local economy and the viability of communities. These 
regions will need proactive assistance in creating alternative jobs and livelihoods, acquiring new 
skills, and weathering the transition to new industries.

Training “Green Collar” Workers 

Both employers’ organizations and trade unions have drawn attention to the fact that a transition to 
a green economy will create demand for workers, many of them in skilled trades or professions, and 
that filling these positions will require adequate training programs. The British CBI has expressed 
concern that sectors going green are experiencing a “skills gap” affecting the supply of technical 
specialists, designers, engineers, and electricians, “as well as appropriately trained sales staff in the 
retail sector, and project managers specialising in delivering a range of mitigation and adaptation 
solutions.” 1049 The U.S.-based National Association of Manufacturers has for some years insisted 
that U.S. workers lack the skills required to serve modern manufacturing, green or otherwise.1050  
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The capacity of business and industry to adapt their enterprises to climate change will be a vital 
component to a Just Transition. Along with the skills gap can be placed the “management challenge,” 
which will consist in the development of new perspectives, awareness, and managerial capacities. 
According to Susan Helper, these new capacities will also require new styles of management. 
Developing new production systems “is not just a matter of sending some blue-collar workers to 
be trained. Managers must be willing and able to learn new skills as well, and to make use of the 
skills their subordinates have obtained. Supervisors must be retrained from being disciplinarians 
to being coaches.”1051

Employers’ organizations and other business groups can facilitate the transition process by 
encouraging their affiliates and partners to engage in social dialogue and to take practical action 
within the workplace on these issues.  In some developed countries, the level of deindustrialization has 
become so advanced that efforts will need to be made to ensure that the green manufacturing sector 
is capable of functioning without crippling bottlenecks and skills gaps in the workforce. Investment 
in workforce development is therefore critical.1052 At the global level, the ITUC has linked the skills gap 
issue to the need for a full package of programs providing “compensation, retraining, re-employment 
and re-location, with special emphasis on the most vulnerable workers including women.”1053 

Community-based organizations have also become involved in the Just Transition discussion. 
While seldom using the term Just Transition itself, organizations representing low-income 
populations have promoted the idea that green-collar employment provides a “pathway out of 
poverty” for individuals and communities in economically depressed or marginalized areas. In the 
United States, many of these community organizations are linked to the “environmental justice” 
movement. This movement draws attention to the fact that working-class communities of color 
are far more likely to be situated next to toxic dumps and waste management facilities, and also 
suffer poor air quality as a result of heavy vehicles driving through their neighborhoods. 

U.S.-based groups are also eager to address the fact that young people of color often have 
difficulty gaining access to apprenticeship programs for skilled trades—at a time when skilled 
workers are ageing and shortages of skilled workers are becoming a major concern for employers. 
Women workers, too, have only just begun to make inroads into trades that were for generations 
the exclusive domain of male workers. According to the U.S. Department of Labor, in the coming 
decade the construction industry alone will have to recruit and train nearly 250,000 new workers 
each year—not factoring in additional jobs due to the scaling up of green work such as retrofitting 
and installation of solar power. In a 2005 survey by the National Association of Manufacturers, 90 
percent of respondents indicated a moderate to severe shortage of qualified, skilled production 
employees like machinists and technicians. Similarly, the National Renewable Energy Laboratory 
has identified a shortage of skills and training as a leading barrier to renewable energy and energy 
efficiency growth.1054 A truly Just Transition will therefore require that the doors to the new green 
economy be fully opened to those who had difficulty finding their place in the “old” economy for 
reasons related to discrimination or lack of skills, resources, or opportunities.1055 (See Box III.1-1.)
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Box III.1-1. The Oakland Green Jobs Corp: Opening Doors to the Green Economy 

The Oakland Green Jobs Corps is a job-training program that provides a pathway into green careers for 
Oakland, California, residents with barriers to employment. Beginning in the fall of 2008, it will provide 
young adults with job training, support, and hands-on work experience so they can independently pursue 
opportunities in the new energy economy. The Oakland Green Jobs Corps is a central achievement of the 
Oakland Apollo Alliance, co-convened by the Ella Baker Center for Human Rights and the International 
Brotherhood of Electrical Workers Local 595. 

The Oakland City Council recently approved $250,000 to fund the Corps, providing a vital pool of seed 
funding for attracting matching funds over the long term. The first three months of the program will provide 
wrap-around services including basic literacy, life skills, and job readiness training; financial management; 
environmental awareness; and other specialized support services. Trainees will also go through several 
rotations learning vocational hard skills related to green-collar work in key sectors. Participants will 
finish the program with six-month paid internships in renewable energy, energy efficiency, and green 
construction projects. 

Local firms have joined an Oakland Green Employer Council and are playing a critical role by shedding 
light on their workforce needs and providing internship placement opportunities for Corps trainees. The 
Ella Baker Center and the Oakland Apollo Alliance have been champions of the program, but they will not 
run or house the Oakland Green Jobs Corps program. The $250,000 seed funding from the City will be 
awarded competitively through an RFP (Request for Proposals), thus identifying the best-qualified people 
in Oakland to run the program. Ideally, this will result in a partnership of organizations that includes a 
job-training program, a community college, employers, labor unions, and other institutions that together 
can provide the complete Oakland Green Jobs Corps curriculum and pathway. For more information, see 
www.ellabakercenter.org/gcjc.

Source: See Endnote 1055 for this section.

The issue of workers’ training and skills will be taken up at the ILO’s 97th Session of the International 
Labour Conference (ILC) in June 2008, under the title “Skills for improved productivity, employment 
and development.” The report prepared for the general discussion provides a comprehensive review 
of these issues and highlights two objectives of special relevance to the green jobs discussion 
here. The first objective is to “demonstrate how lifelong learning minimizes the displacement costs 
of technological change by preparing workers for alternative employment.” The second objective 
is to “increase recognition of the importance of synchronizing national skills development policies 
with policies on technology, trade and environment.” The ILC report includes a separate chapter on 
anticipating and managing the impact of three key global drivers, including climate change, and 
highlights all three elements of skill development policy, namely: “taking advantage of emerging 
opportunities by matching the demand for and supply of new skills; facilitating adjustment 
and mitigating its costs for workers and enterprises adversely affected by global changes, and 
sustaining a dynamic development process.”1056
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The Flexicurity Option  

In recent years, there has been an attempt to reconcile a solid “social floor” with the needs of 
a modern competitive economy for labor market flexibility. This effort has given birth to the 
concept of “flexicurity”—a term reflecting the embrace of flexible working arrangements while at 
the same time preserving a high level of social security. The political impetus behind this concept 
comes from the EU-15 countries and their concerns to reposition their economies in the face 
of competitive pressures from emerging economies, and for the real or perceived need to raise 
productivity, innovation, and labor market participation. According to the EU Commission, this 
framework allows for “more and better jobs through flexibility and security.”1057 Central to the 
flexicurity model is a shift “from job security towards employment security.”1058 The core elements 
of the flexicurity model are:

q	 Flexible and secure contractual arrangements and work organizations, both from the perspective of 
the employer and the employee, through modern labor laws and modern work organizations.

q	 Active Labor Market Policies (ALMP), which effectively helps people to cope with rapid change, 
unemployment spells, reintegration and, importantly, transitions to new jobs—i.e., the element of 
transition security.

q	 Reliable and responsive lifelong learning (LLL) systems, to ensure the continuous adaptability and 
employability of all workers, and to enable firms to keep up productivity levels.

q	 Modern Social Security systems, which provide adequate income support and facilitate labor 
market mobility. This includes provisions that help people combine work with private and family 
responsibilities, such as childcare.

As a process variable this definition includes: “Supportive and productive social dialogue, mutual 
trust, and highly developed industrial relations are crucial for introducing comprehensive flexicurity 
policies covering these components.”1059 

The flexicurity approach may facilitate the effort to develop a Just Transition, and clearly overlaps 
with the central principle that workers need income, employment, and labor market security rather 
than a particular job in a particular industry with a particular employer. However, while flexicurity 
today appears to be working reasonably well in a few advanced European economies (such as 
Denmark), many will question whether it is even plausible to imagine such a system being put in 
place in many countries of the developing world (or, for that matter, some developed countries). 

Presently, Denmark commits roughly 4.5 percent of annual GDP to the social programs that sustain 
the flexicurity model. According to economic analyst Robert Kuttner, a similar commitment on 
the part of the United States would require an investment of $600 billion annually.1060 Presently, 
“current U.S. spending on all forms of government labor-market subsidies—of which meager and 
strictly time-limited unemployment compensation makes up the most part—is about 0.3 percent 
of GDP, less than $50 billion.”1061 Also, by way of comparison, India presently spends 4.8 percent of 
GDP on health care.1062 For many, the flexicurity model is compelling, but the political and social 
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will to dedicate the resources necessary for it to function will prove critical to its prospects of 
becoming applied beyond a few wealthy countries.   

Challenges to Just Transition 

This section has sketched out a framework for a Just Transition that extends from the level of 
the workplace to the broader global-societal dimension. Within its scope fall issues of protection, 
retraining, and relocation of workers displaced from declining industries; the generation of good-
quality green jobs that are available to all communities; and the question of fair trade, technology 
transfer, and ensuring sufficient funds for adaptation to climate change. Meaningful worker and 
community participation is seen as an essential feature of the transition, as is social dialogue at all 
levels of decision making. 

The real-world challenges to this kind of Just Transition framework are, however, formidable. At the 
global-societal level, the foundation stones of enforceable workers’ rights and decent work are a 
long way from being installed. These decent work and rights deficits often transmit down to the 
local level. Establishing a moral economy based on social solidarity in an environment of intense 
competition is therefore a major challenge. As suggested above, the notion of “flexicurity” has 
been offered as a way to reconcile these tensions, but what might be relatively successful in the 
rich Nordic countries may have more difficulty becoming established in the economically stressed 
regions of the world where resources are often scarce.  

Aside from the “resources challenge,” however, Just Transition faces five additional challenges:         

1.	 The Employment Challenge. There is simply not enough decent work being created in today’s 
global economy to absorb the growing number of people entering the labor market, and the trend 
is generally toward more informality and precariousness, not less. Moreover, the work generated 
by the new global production systems often falls short of the standards set by the Decent Work 
Agenda, and in many countries employers and political leaders are seeking more labor-market 
flexibility as a way to advance growth and competitiveness. Today, approximately 1.5 billion people, 
or one-third of the working-age population worldwide, are either unemployed or underemployed.  
Roughly, 1.3 billion workers are “working poor” who are unable to earn enough to lift themselves 
and their family members from serious poverty. Globally, this constitutes a massive challenge to the 
green-jobs future based on a Just Transition.1063

2.	 The Rights Challenge. Rights lie at the core of the Decent Work Agenda. However, the implementation 
of the ILO’s core labor standards is often weak. The emphasis on flexibility and competitiveness has 
in many instances made it difficult for workers to either gain access to their rights and to use them 
effectively (by organizing unions, for example).  

3.	 The Social Protection Challenge. Some of the problems connected to insufficient levels of decent 
work and the weak enforcement of rights could be ameliorated by high levels of social protection. 
But the idea of building a solid “social floor” has been under attack in recent decades, and reinstating 
it as a priority will require a major policy shift in the direction of social solidarity and some degree 
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of wealth redistribution. Health care and education are just two examples where there has been 
an international trend away from universal coverage toward marketization and fee-for-service 
approaches. Whatever the benefits this approach has produced for some, it has also meant less 
protections for others and brought with it higher levels of social inequality.

4.	 The Social Dialogue Challenge. Employers and governments routinely engage in social 
dialogue—but it is a dialogue that often excludes civil society organizations like trade unions and 
NGOs. Establishing a full commitment to social dialogue is therefore a challenge to a Just Transition. 
However, there is also the issue of putting in place the capacity for dialogue in the form of opening 
pathways for information sharing, training, and awareness building. Both employers and trade unions 
need to develop their capacity to have a meaningful say in policy negotiations at the local, regional, 
state/provincial, national, and international levels. Training programs in specific economic and social 
and environmental matters are therefore needed. Skills development and training of workers and 
management staff in the principles of productive social dialogue is therefore essential. 

5.	 The Equity Challenge. In the absence of a decisive turn toward broad global-societal commitments 
to workers rights, decent work, social protections, and social dialogue, it remains necessary to at least 
ensure that specific features of the transition are relatively fair and just. The two obvious features 
are, firstly, the protection of workers whose jobs have been lost and livelihoods compromised as a 
result of the transition to a green and sustainable economy, and, secondly, ensuring that green jobs 
and related opportunities are spread equitably among all groups and populations. The problem of 
racial exclusion from the “old economy” was referred to above, but gender exclusion from certain 
trades and professions as well as “glass-ceiling” type obstacles to women’s attempts to negotiate 
traditional career ladders remains a serious problem and one that must be tackled effectively in any 
transition process that aims to be truly equitable.   

At first glance, these challenges seem more manageable. But why should a coal miner who loses 
his or her job as a result of climate protection policies be protected when a coal miner who loses his 
or her job as a result of mechanization (or some other reason) is more or less without comparable 
support? This is one of many problems of a more targeted approach to a Just Transition. Against a 
general background of turbulence and change where workers are expunged from their places of 
work with alarming frequency, any provisions put in place to protect one group of workers from 
the associated hardships will be regarded as inequitable by those for whom no provisions have 
been extended.

A Just Transition can be advanced through precise and targeted policies aimed at specific workers, 
social constituencies, and communities. A compensation package here, or a green jobs training 
program there, may in their own way make the transition to a sustainable economy more fair 
and just. But a Just Transition may in the end require a fairly seismic policy shift toward more or 
less universal rights, social solidarity, and protections, and the creation of decent work is clearly 
overdue. This shift was necessary before the issue of green jobs became fashionable. It is even 
more necessary now
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2.	Conclusions and 
Recommendations

This report is being published at a time when interest in green jobs has reached extraordinary 
levels. With this interest has come an infectious optimism regarding the potential of green 
employment. In a sense, the green job has become something of an emblem for both a new 

and sustainable economy and a more just society.

Much of the present optimism around green jobs is justified. The growth of green employment in 
many countries is already very significant. This report presents a series of quantifications, estimates, 
and projections of green jobs around the world, in addition to anecdotal and circumstantial 
evidence of green jobs growth and potential.

There are, of course, many remaining data gaps. Governments must establish statistical reporting 
categories that recognize and help capture relevant employment in both newly emerging 
industries and green employment in established sectors. As the German government has done, 
governments should also commission in-depth modeling and econometric efforts to analyze 
not just direct green jobs but also those that are related in a more indirect manner. Business 
associations and trade unions can play a useful part as well. Some have begun to do job surveys 
and profiles, but far more of these kinds of efforts are needed. Attention also needs to be given to 
disaggregating data on the basis of gender in order to ensure that there is equality of opportunity 
for women and men for green jobs. And greater scrutiny of supply chains is warranted, to better 
understand just how much many traditional businesses and occupations are positively affected 
and reinvigorated by the greening of the economy.

Key Job Findings

Energy Supply

q	 Renewables. Renewable energy sources are expanding rapidly. We estimate current employment 
at about 2.3 million jobs worldwide. Given incomplete data, this is in all likelihood a conservative 
figure. The wind power industry employs some 300,000 people, the solar PV sector an estimated 
170,000, and the solar thermal industry more than 600,000, many of the latter in China.

q	 Biofuels. About half of all present renewables jobs are found in the biofuels industry. However, there 
are rising doubts about the environmental benefits and economic impacts of at least some types 
of biofuels. In addition, the bulk of biofuels jobs are found at sugarcane and palm oil plantations, 
where wages are low, working conditions often extremely poor, and worker rights at least in some 
cases suppressed. Many of these jobs can hardly be described as good or decent employment.
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q	 Fossil Fuel Industry. A greening of the economy implies a much-reduced role for fossil fuels. 
But the oil, natural gas, and coal industries are not major employers, and with each passing year, 
growing automation and mechanization translates into fewer jobs—sometimes even in the face of 
expanding production. The coal industry epitomizes these trends. Countries like China, the United 
States, Germany, Britain, and South Africa have all shed many hundreds of thousands of jobs. In the 
United States, coal output rose by almost one-third during the past two decades, yet employment 
has been cut in half.

q	 CCS. Carbon capture and sequestration has been offered by the coal industry and a number of trade 
unions as a way to reduce coal’s carbon footprint. There are many remaining questions regarding 
how much carbon emissions could be reduced in this manner, whether the technology actually 
works, and whether carbon can reliably remain sequestered for long periods of time. Being capital 
intense, it appears unlikely that CCS could become a significant source of employment. And there 
is a danger that CCS will absorb scarce investment resources that otherwise might be devoted to 
renewables and energy efficiency.

Buildings

•	 Energy Efficiency. Nearly all efficiency measures, especially in the building sector, show positive 
employment and economic effects. A 2000 study by the U.K. government concluded that for 
every $1.4 million (€1 million) invested in residential energy efficiency, 11.3 to 13.5 FTE (full-time 
equivalent) jobs were created.

•	 Green Buildings. Using current technology, high-performance buildings have the potential to save 
energy by at least 80 percent compared with traditional building construction. Jobs in this sector 
are likely to be performed by people who already work in the building sector, but redefined in 
terms of new skills, training, and certification requirements. Currently there are over 40,000 LEED-
Accredited Professionals in the United States.

•	 Retrofitting. In the building sector, retrofitting has the largest potential to reduce greenhouse 
gas emissions by 2030, creating jobs in construction, building operations, auditing, architecture, 
engineering, manufacturing, and administration, among others. Most of the jobs are performed 
directly at the work site, which is significant for rural and developing economies. From 2001–2006, 
through $5.2 billion (€3.8 billion) in public investment and $20.9 (€ 15.2 billion) in private investment, 
Germany’s retrofitting program resulted in 342,000 apartment retrofits and the creation of 145,000 
additional FTE jobs in 2006.  

•	 Efficient Building Components. According to the McKinsey Global Institute, the building sector has four 
out of the five most cost-effective ways to reduce emissions: lighting, insulation, air conditioning and 
water heating. The U.S. Department of Labor estimates that higher standards for clothes washers, water 
heaters, and fluorescent lamp ballasts would create 120,000 jobs in the United States through 2020. 

Transportation

•	 Railways. By dint of their high degree of energy efficiency, railways can generally be regarded 
as sources of green employment. Unfortunately, the trend over the last few decades has been 
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away from railways in many countries, and toward cars, trucks, and planes. Employment—both in 
operating rail lines and in manufacturing locomotives and rolling stock—has fallen accordingly. 
Railway jobs in China and India fell from 5.1 million to 3.3 million during 1992–2002. In Europe, 
railway employment is down to about 900,000 jobs; the number of workers in manufacturing rail 
and tram locomotives and rolling stock there has declined to 140,000.

•	 Urban Mass Transit. Employment statistics for urban transit are incomplete and trends vary 
considerably by city and country. But some 1.3 million people work in public transit in the European 
Union and the United States alone. Bus Rapid Transit systems are being put in place in growing 
numbers of cities around the world, providing affordable and reliable transit options. There are also 
substantial green employment opportunities in retrofitting diesel buses to reduce air pollutants, 
and in substituting cleaner CNG or hybrid-electric buses. In New Delhi, the introduction of 6,100 
CNG buses by 2009 is expected to lead to the creation of 18,000 new jobs.

•	 Automobiles. An assessment of the most efficient cars available today suggests that relatively 
green auto-manufacturing jobs may number about a quarter million out of roughly 8 million direct 
jobs worldwide. The bulk of these are in Europe and Japan. The number of green jobs elsewhere, 
including the United States, China, and India, is still very limited. But Thailand has launched a 
promising initiative to produce more fuel-efficient cars and thus to green a good portion of its 
182,000-strong vehicle manufacturing workforce. 

•	 Two- and Three-Wheelers. Highly polluting two-stroke engines are ubiquitous in developing 
countries, and particularly in Asia. Pilot projects in the Philippines suggest that retrofits cut fuel 
consumption by 35–50 percent and emissions of air pollutants by as much as 90 percent. Many jobs 
can be created through installing and servicing retrofit kits.

Basic Industry

•	 Steel. Secondary steel production, based on recycled scrap, requires 40–75 percent less energy 
than primary production and can therefore be seen as a proxy for greener production. Worldwide, 
42 percent of output was based on scrap in 2006. Possibly more than 200,000 jobs are involved in 
secondary steel production worldwide. Scrap use is particularly pronounced in Turkey, Spain, the 
United States, South Korea, Germany, and Japan. Reusing byproducts such as steel slag is another 
way of greening parts of the industry; in the United States alone, close to 3,000 people are employed 
in slag recovery.

•	 Aluminum. Recycling aluminum scrap uses only 5–10 percent the amount of energy it takes to 
make aluminum from scratch. About one-quarter of global production is scrap-based. No global 
employment numbers exist for such secondary production. But the United States reports about 
6,000 employees in secondary production, and Japan has about 12,000. Europe has an estimated 
10,000 direct and indirect jobs in aluminum recycling. China’s numbers are unknown, but given the 
country’s large production and low labor productivity, they must be substantial.

•	 Cement. The cement industry can become greener through energy-efficiency improvements and 
by using alternative and recycled content. Although these measures may make existing jobs a pale 
shade of green, it is not expected to be a major source of new green employment. 
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q	 Pulp and Paper. Recycling paper is the fastest-growing source of new green employment in the 
pulp and paper industry. The World Bank estimates that in 2002, Brazil had over 28,000 formal jobs 
in paper recycling. In developing countries, paper recycling is often performed by an informal 
network of scrap collectors. In countries like Brazil and Colombia, scrap collectors have begun to 
form cooperatives in order to increase working conditions and pay.

q	 Recycling. The Bureau of International Recycling in Belgium estimates that its members in 60 
countries employ more than 1.5 million people. But this is a serious undercount. Recent reports put 
the number of recycling and remanufacturing jobs in the United States alone at more than 1 million. 
Jobs in this sector in Western Europe and Japan can be assumed to be even more numerous, as 
these regions have achieved higher rates of recycling than the United States. In China, an estimated 
10 million people are employed in all forms of recycling, with 700,000 alone in electronics recycling. 
Brazil is thought to have some 500,000 recycling jobs. Communal recycling and composting efforts 
in all likelihood add many additional jobs.

Food and Agriculture

q	 Organic Farming. With sales reaching $100 billion in 2006, organic farming is beginning to 
register an impact. Greener and somewhat more labor intensive than industrialized agriculture, 
the conversion of more farmland for organic production could provide a good source of green 
employment in the future. A study of 1,144 organic farms in the United Kingdom and the Republic 
of Ireland showed that they employed one-third more full-time equivalent workers per farm than 
conventional farms. Organic agricultural land amounts to 4.3 percent and 1 percent of the total 
farm area in these two countries, respectively. If 20 percent of farmland became organic in both 
countries, there would be an increase of 73,200 jobs in the United Kingdom and 9,200 in Ireland.

q	 Urban Agriculture. An estimated 800 million people already grow their own food in urban areas. 
This may generate few jobs in the conventional sense, but individual families and groups organized 
in cooperatives working to grow their own food are sustaining themselves and helping the 
environment.

q	 Sustainable Small Farming. Small farms are more labor and knowledge intensive than agro-
industrial farms and use fewer energy and chemical inputs. But today, hundreds of millions of 
smallholders are being squeezed by excessive liberalization and the power of big retail. Poverty 
and exploitation are rampant. However, with adequate technical and infrastructural support, yields 
from small farms using crop rotation, manuring, natural pesticides, and other sustainable methods 
can match the larger (but more environmentally damaging) facilities. A policy-driven conversion 
to this type of farming will perhaps take decades, but the potential for green and decent work is 
considerable and the environmental benefits could be enormous.

q	 Payment for Environmental Services, Improved Natural Resource Management. Paying rural 
dwellers for repairing and protecting the natural environment could generate very large numbers 
of jobs. In South Africa, a public “Working for Water” program has provided work for 25,000 
previously unemployed people. Terracing or contouring of land, building irrigation structures, water 
conservation, and other such activities are labor intensive and will also provide employment, as will 
the rehabilitating of dams, barrages, and embankments. 
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q	 Climate Change Adaptation. Climate change adaptation and mitigation can create green 
employment as well, although the numbers involved are difficult to estimate. Soil conservation 
efforts such as conservation tillage and the rehabilitation of degraded crop and pasture land 
promise to create employment and sustain rural livelihoods. 

Forestry

q	 Afforestation/Deforestation. Planting trees creates large numbers of jobs, but these jobs are 
often part-time, seasonal, and low paid. Greening these jobs will require more rigorous project 
requirements for labor standards.

q	 Agroforestry. Concentrated mainly in Africa, Asia, and Latin America, agroforestry, which combines 
tree planting with traditional farming, has been shown to create employment, food, and fuel security 
and provide supplementary income for small farmers. Agroforestry projects rely on external funding 
to pay for upfront costs and are therefore limited by the lack of funding sources available.

q	 Sustainable Forestry Management (SFM). Certification schemes like FSC and PEFC represent a 
fraction of the global wood market, but are rapidly increasing their shares. While the economic and 
employment consequences of certification standards are generally positive, at least in one case, there 
was evidence to suggest that certification decreased the amount of land that could be harvested 
and in turn reduced the number of jobs. However, in the long run, such schemes provide more 
stable employment over a greater period of time and opportunities to increase labor standards.

Main concepts

Two concepts are important. First, not all green jobs are equally green. We employ the term “shades of 
green” to indicate that some policies will yield greater environmental benefits than others. Pollution 
avoidance is better than pollution control. Mass transit is preferable to automobiles, even if they are 
reasonably fuel-efficient. Still, lighter shades of green can play an important role in the overall process 
of putting the economy on a more sustainable footing, particularly to the extent that they provide 
the time and flexibility needed to pursue the deeper shades of green for long-term sustainability.

A similar picture unfolds with regard to the question of whether green jobs are decent jobs. There 
is an enormous range in terms of skill requirements, occupational profiles, career prospects, and 
wages among green jobs. And there is a panoply of working conditions and worker rights. Green 
jobs can be good jobs, but this depends to some extent on technical aspects (that is, the extent 
to which certain types of work expose workers to hazards), and on the degree to which union 
organizing and collective bargaining are permitted.

As previously noted, many biofuel plantation jobs are unlikely to meet decent work standards. 
Recycling can entail dirty, undesirable, and hazardous work—as is the case in the electronic scrap 
industry and for the many thousands in ship dismantling in South Asia. Much of this work is also 
informal and, by definition, irregular. Here, the North-South divide is stark. In the richer countries, 
recycling is regulated and linked to environmental protection, and the jobs involved are relatively 
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decent. But in middle-income and poor countries, millions engage in informal and poorly regulated 
forms of recycling as a means to earn a meager living. The sight of children wading through piles 
of garbage to find something of value presents an enduring image, one that says as much about 
the global world of recycling than any other.

Second, the creation of green employment in key parts of the economy has the potential to 
“radiate” across large swaths of the economy, thus greening commensurately large sections of the 
total workforce. For instance, providing clean energy supplies means that any economic activity 
has far less environmental impact than today, when fuels and electricity are still produced largely 
from dirty sources. Likewise, greening vehicles (that is, producing cars, trucks, and buses that run 
on cleaner fuels and are more efficient) means that the many millions of jobs in transportation 
services are by implication also greener. Green buildings to an extent help green the jobs of those 
who work in them. Nonetheless, such effects do not obviate the need for additional environmental 
measures, such as phasing out the use of toxic materials, reducing waste, and so on. But it does 
imply that beyond the numbers of green jobs that can be quantified in specific sectors, such as 
renewables, there is a far greater realm of sustainable employment.

Real Potential, Formidable Challenges

The potential for further green job growth is tremendous. Renewable energy is poised for 
continued expansion, and may generate more than 8 million jobs in wind and solar alone over the 
next two decades. If most or all new buildings were constructed according to higher efficiency 
standards, it would revolutionize the construction industry. Many additional green jobs can be 
created through extensive weatherization and retrofitting of existing buildings. Similar change 
is possible in agriculture—switching the bulk of the world’s farming to organic and sustainable 
methods. 

Manufacturing the world’s motor vehicles by incorporating the very best in fuel-efficient 
technology would dramatically lessen their environmental footprint and create green jobs in this 
key industry. Modern efficient public transportation systems could be established where today 
poor-quality and inefficient ones operate or, as in many cities of the global South, do not yet 
exist at all. Industrial operations have enormous greening potential by boosting the efficiency 
with which they use energy and materials and minimizing the waste streams they leave behind. 
Some basic industries can also further improve the rate at which they rely on recycled scrap 
rather than mining and smelting virgin materials. The expansion of a broad range of recycling and 
remanufacturing activities could generate huge numbers of jobs.

Imagine if economic stimulus packages and other government and business programs around 
the world were truly aimed at spawning a revolution in innovative green technologies—that is, 
they provided funds to retrofit buildings so they no longer require heavy air conditioning in the 
summer and expensive heating in the winter, or they boosted public mass transit and encouraged 
or even required developers to build communities that are less sprawling and more walkable.
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The numbers of additional green jobs that could be generated through such pathbreaking 
measures is unknown, but obviously enormous. Table III.2-1 offers a broad look at the greening 
potential of different sectors of the economy—that is, the extent to which their environmental 
impacts can be reduced. It also characterizes green job growth in these areas to-date and offers 
orders-of-magnitude estimates of future green job growth. In doing so, it demonstrates the wide 
variety of greening potential, and the diverging degree to which this potential has so far been 
translated into reality.

Table III.2-1. Green Job Progress To-Date and Future Potential  

GREENING 
POTENTIAL

GREEN JOB 
PROGRESS      
TO-DATE

LONG-
TERM 
GREEN JOB 
POTENTIAL

ENERGY
Renewables Excellent Good Excellent

CCS Fair None Unknown

INDUSTRY

Steel Good Fair Fair

Aluminum Good Fair Fair

Cement Fair Fair Fair

Pulp and Paper Good Fair Good

Recycling Excellent Good Excellent

TRANSPORTATION

Fuel-Efficient Cars Fair to Good Limited Good

Mass Transit Excellent Limited Excellent

Rail Excellent Negative Excellent

Aviation Limited Limited Limited

BUILDINGS

Green Buildings Excellent Limited Excellent

Retrofitting Excellent Limited Excellent

Lighting Excellent Good Excellent

Efficient Equipment and 

Appliances
Excellent Fair Excellent

AGRICULTURE

Small-Scale Sustainable 

Farming
Excellent Negative Excellent

Organic Farming Excellent Limited
Good to 

Excellent

Environmental Services Good Limited Unknown

FORESTRY

Reforestation/ Afforestation Good Limited Good

Agroforestry Good to Excellent Limited
Good to 

Excellent

Sustainable Forestry 

Management
Excellent Good Excellent
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A bright green future is possible. There is additional job potential with regard to reactive 
measures—dealing with the accumulated environmental ills of the past. The building of much-
needed adaptation infrastructure to protect communities from extreme weather events has 
barely started, but presumably would employ large numbers of people, even if only temporarily. 
Sustainable management of the world’s forests, which could involve replanting and cultivation of 
billions of trees, barely exists today in countries with rampant deforestation, but could form the 
basis of reinvigorated livelihoods for many communities. Afforestation and reforestation efforts, 
too, would provide work for many people.

The evidence presented in this report suggests that moving forward on these and other fronts 
simultaneously will result in green jobs being created in quantities that will make today’s numbers 
seem insignificant by comparison.

This optimistic assessment of the potential for future green job growth—and the policies discussed 
in the remainder of this section—must, however, be seen against the backdrop of some pressing 
and unavoidable realities. These include: 

q	 Green jobs are expanding, but are not yet growing rapidly enough—especially when one 
considers the fact that the global labor market is expanding by some tens of millions every year. 
Moreover, employment levels are generally lagging behind the supply of new workers. In 2006, the 
ILO reported that the number of unemployed people is at record levels—195.2 million. Together, 
the unemployed and underemployed (working hard without earning sufficient incomes) amount 
to 1 in 3 of the world’s workers. Unemployment has hit young people (aged 15 to 24) the hardest, 
with 86.3 million young people representing 44 percent of the world’s total unemployed in 2006. 

q	 Green employment has gained an important foothold in the developed world; however, it is 
still quite exceptional in most developing countries. Yet these same countries account for some 
80 percent of the world’s workforce. China and Brazil appear to be making progress in this regard, 
but much more needs to be done to ensure that green employment becomes a truly global 
phenomenon.

q	 The rising level of informality in the global economy constitutes a major challenge to green 
job growth. Moreover, the chronic and worsening levels of inequality both within and between 
countries are a major impediment. The effort to advance decent work and pro-poor sustainable 
development is critical to building green jobs across the developing world in particular.

q	 Unsustainable business practices are still prevalent—and often remain more profitable than 
green ways of doing business. Short–term pressures of shareholders and financial markets are not 
easily overcome. The early adopters of green business practices have to contend with companies—
manufacturers and retailers—that command consumer loyalty through low prices achieved on 
the back of “externalized” costs. And surprisingly often, market failures, coupled with lack of green 
knowledge, impede action.
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Pathways to a Sustainable Future

As daunting as these challenges are, there are a number of concrete steps that should be considered 
by governments, businesses, and civil society that can further expand green employment and the 
green economy. These are discussed below.  

Business and Government Action

It is now widely accepted that employment losses from not addressing the environmental crisis are 
likely to be very serious. Resource depletion, loss of biodiversity, and storms, floods, and droughts 
induced by climate change will exact ever-growing costs, and increasingly undermine the viability of 
many businesses and of livelihoods in agriculture. Green innovation helps businesses stay at the cutting 
edge and hold down costs by reducing wasteful practices. This is essential for retaining existing jobs 
and creating new ones. Late adopters, by contrast, run the risk of falling fatally behind on innovation.

In some instances, green employment creation is due to the conscious decisions of companies 
to adopt more-sustainable business practices—and the recognition by venture capital firms that 
clean technology development offers significant business opportunities. Many of the companies 
driving renewable energy solutions prize employees who are skilled, take individual initiative, and 
are oriented toward problem solving. While many of them are small and medium-sized companies, 
larger, more established companies are also playing a role. In solar PV development, the leading 
companies include both start-ups and well-known consumer electronics firms—even large oil 
companies like BP and Shell. Large firms such as auto manufacturers are by nature less nimble 
and fast-moving, but they too will need to embrace sustainability concepts far more quickly and 
comprehensively. Toyota has demonstrated the possibilities with its Prius hybrid.

Major companies are talking about investing in climate solutions. For example, in February 2008, 
nearly 50 leading U.S. and European investors representing more than $8 trillion of assets met 
at the U.N. to lay out a timetable for their commitments to global climate change and to call on 
governments and other investors to act with their money as well.1064 These investors collectively 
pledged to commit $10 billion to green investments from 2008–2010.1065

Private companies have an important role to play in terms of investments and green job creation. 
However, the risk and profit appraisals typical of modern business behavior, the seemingly ever-
rising expectations of shareholders, as well as concerns about protecting intellectual property, 
may together impede the flow of capital into the green economy. Current experience in various 
areas—from vehicle fuel economy to carbon trading—suggests that a purely market-driven 
process will not be able to deliver the changes needed at the scale and speed demanded by 
the climate crisis. Truly sustainable development requires a long-term approach, whereas today’s 
business practices are too often driven by short-term considerations.

Governments must therefore establish an ambitious and clear policy framework to reward, 
support, and drive sustainable economic and social activity, and be prepared to confront those 
whose business practices continue to pose a serious threat to a sustainable future. Recent business, 
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governmental, and U.N. reports underline this point. McKinsey & Company does not mince words 
in stating that, “Without a forceful and coordinated set of actions, it is unlikely that even the most 
economically beneficial options would materialize at the magnitudes and costs estimated here.” 
And the UNDP’s Human Development Report 2007/2008 concludes that a range of barriers to a 
breakthrough in climate protection “can only be removed through government action. Public 
policies on regulation, energy subsidies and information have a central role to play.”1066 Timely 
action on the scale needed will occur only with a clear set of targets and mandates, business 
incentives, public investment, ecological tax reform, and genuine public-private partnerships. 

Private and public policies must pursue “low-hanging fruit” even as they lay the groundwork for the 
more challenging technical and structural transformations needed to move toward a greener, low-
carbon economy. There are many ways in which immediate energy savings or other environmental 
benefits can be realized at little or no cost. In the building sector, efficient lighting and appliances 
are widely available at increasingly low cost. A global switch to replace one in five light bulbs by 
2030 would save 400 million tons of CO2 emissions.1067 Accelerating tree planting and forestry 
maintenance efforts would advance climate stabilization goals and create large numbers of jobs 
in a relatively short time frame. 

Beyond short-term measures, the Stern Review calls for “a strong technology policy framework 
that drives action by the private sector.” Such a policy “is vital to bring forward the range of low-
carbon and high-efficiency technologies that will be needed to make deep emissions cuts.”1068  
The possibilities of farther-reaching technological change are evident in the field of renewable 
energy, where innovative feed-in laws (securing access to the electrical grid at guaranteed prices) 
and production targets have been a major driver. Markets with strong consistent political support 
(such as Germany) have clearly thrived, while those with stop-start mechanisms (such as the United 
States with its unsteady Production Tax Credit) have developed unevenly.1069 In the auto industry, 
a concerted international fuel-efficiency and low-emission strategy is needed. That, along with the 
pursuit of alternative fuels, hybrid and plug-in electric vehicles, and hydrogen/fuel cell-powered 
cars, could portend many job opportunities in the future. Other technological options—like those 
involved in carbon capture and storage (CCS)—may ultimately produce few employment gains 
but the environmental benefits could be considerable.

Competition or Cooperation?

The expedited development and diffusion of green technologies is critical to a global green 
jobs future. But what is good for the environment may not always intersect with what is good 
for companies from a commercial standpoint or countries from the standpoint of economic 
competitiveness. The competitive calculus of private companies often appears to be at odds with 
the need to share cutting-edge green technologies as rapidly as possible. In the case of China, wind 
power companies have been eager to invest there, but have not deployed the latest designs—for 
fear that domestic companies will reverse-engineer and copy them. Another obstacle to firms 
making large investments in technology innovation is that energy companies cannot easily 
capture all of the future returns on these investments.1070  Engineering patents are harder to define 
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than, say, pharmaceutical patents, and can be more easily circumvented.1071 R&D-related skills and 
knowledge “spills over” to benefit other companies, discouraging investment.1072

Nations leading in green technologies are understandably averse to freewheeling technology 
sharing. These countries will want to press their advantage and capture or maintain export markets 
in addition to serving their own domestic markets. Indeed, countries like Germany and Japan 
see the environment as a key dimension of their future economic strategy. Even as they develop 
wind and solar technologies, China and the United States increasingly adopt a similar outlook. 
Meanwhile, countries may seek to privilege domestic producers that are technologically several 
steps behind the market leaders. This may make sense from an industrial policy perspective, but it 
constitutes a drag on the global effort to address climate change and green the world economy. 

The fact that some countries are further ahead than others with regard to clean technologies does 
not, however, alter the fact that greenhouse gas emissions do not respect national borders and 
that the world must face the problem of global warming collectively. This can and must be done 
in a way that shares knowledge, skills, and expertise. Developed countries have a particular role 
and responsibility in this regard, but larger developing-country economies like China, India, and 
Brazil can make a big contribution to an international cooperative RD&D effort aimed at expediting 
technology sharing and transfer. China, for instance, has invested $930 million in climate change 
technology innovations since 2001, and the Chinese Ministry of Science and Technology recently 
launched a Scientific and Technological Actions on Climate Change initiative with the aim of 
“enhancing the role of science and technology in responding to climate change.”1073

New mechanisms need to be developed that overcome obstacles to expedited technology 
diffusion. Innovative public-private partnerships can be part of the solution. Cooperative R&D 
centers that anchor green technology development in the public realm are another. And an 
adequately endowed global fund to expedite the spread of green technologies and climate 
adaptation measures, as proposed by China and others, also deserves urgent consideration. 
Without an integrated international framework the fight to reduce carbon emissions will be 
unsuccessful, and the promise of a massive increase in green jobs will be unfulfilled—with tragic 
consequences.

Financing a Green Jobs Agenda

Investment creates employment. The good news is that global investments in “clean tech” (mostly 
renewable energy)—including venture capital, project finance, public markets, and R&D—
expanded by 60 percent from $92.6 billion in 2006 to $148.4 billion in 2007.1074 A report by UNEP’s 
Sustainable Energy Finance Initiative, involving some 170 financial institutions, estimates that the 
market providing finance for clean and renewable energies could reach $1.9 trillion by 2020.1075 

But other areas offer less reason for celebration. The Stern Review notes that investment levels in 
energy-saving technology in power generation have actually declined by as much as 50 percent 
over the last two decades in real terms.1076 For energy conservation, investments stood at a paltry 
$1.1 billion in 2006.1077 The IEA also concludes that, “R&D investment is not adequate given the 
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magnitude of the climate challenge. Government spending on energy R&D has fallen, while the 
private sector is focused on projects with short-term payoffs.”1078

No one knows how much a full-fledged green transition will cost, but needed investments will 
likely be in the hundreds of billions, and possibly trillions, of dollars. It is still not clear at this point 
where such high volumes of investment capital will come from, or how it can be generated in a 
relatively short period of time. This challenge, formidable though it is, needs to be viewed in proper 
context. In the first place, inaction will be far more costly. The Stern Review estimates that climate 
change could reduce global GDP by at least 5 percent, and perhaps as much as 20 percent, by 
2050.1079 Secondly, huge sums continue to flow into fossil fuel extraction and conventional utility 
projects. Capital spending for just one project—tar sands extraction in Alberta, Canada—totaled 
$55.3 billion from 1999–2006, and a further $100 billion might be invested from 2006 to 2015.1080 
The oil industry recorded revenues of $1.6 trillion dollars and profits of more than $140 billion in 
2005.1081 The problem is therefore not simply a shortage of capital, but more a matter of where 
capital is being invested and for what reasons.   

Thirdly, conventional fossil fuels are also subsidized. Significantly, the annual investment in clean 
energy technologies is, according to the Stern Review, “dwarfed by the existing subsidies for fossil fuels 
worldwide that are estimated at $150 billion to $250 billion each year.”1082 Phasing out subsidies for fossil 
fuels, taxing “windfall” oil profits, and adopting carbon taxes are among possible sources of revenue 
for the employment-creating transition to a sustainable and low-carbon economy.1083 Fourthly, the 
auctioning of pollution allowances could generate many billions of dollars. Climate protection legislation 
being developed in the United States could generate anywhere between $30 billion and $250 billion 
annually.1084 In 2006, carbon trading under the EU’s Emission Trading Scheme was valued at $24 billion.1085 
However, the levels of revenue generated are contingent upon the portion of permits that are auctioned 
under the respective schemes.1086 Fifthly, the issue of investment often boils down to priorities and policy 
choices. One obvious example is military expenditures. A reduction in these expenditures would also 
free up large quantities of public money for green investments. In 2006, global military spending topped 
$1.2 trillion.1087 In fiscal year 2008, the United States planned to spend $647.2 billion on its military, more 
than the rest of the world combined. In contrast, federal government budget requests for fiscal year 2008 
would provide a mere $7.4 billion for climate change-related programs.1088  

The development of green employment across large swaths of the developing world is being 
seriously hindered by the abysmally low levels of financial assistance from developed countries. 
A large portion of multilateral aid continues to favor fossil fuels and large-scale hydropower.1089  
Meanwhile, the money that was supposed to be set aside for adaptation to climate change has 
not thus far materialized. The 2007/2008 edition of the Human Development Report notes that, “To 
date, international cooperation on adaptation has been characterized by chronic under-financing, 
weak coordination, and a failure to look beyond project-based responses.”1090 While countries like 
the United Kingdom, Germany, the Netherlands, Italy, and the United States have spent billions 
of dollars on flood defenses and other protection measures, only $26 million has been spent 
multilaterally for adaptation measures in developing countries—a figure equivalent to one week’s 
worth of spending on flood defenses in the United Kingdom.1091
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An effective global adaptation financing strategy is clearly needed. The UNFCCC estimates that by 
2030, developing countries will require $28 to $67 billion in funds to enable adaptation to climate 
change.1092 UNDP has estimated that to adequately finance “climate-proofing” development 
investments and infrastructure will require $44 billion per annum by 2015; a further $40 billion per 
year will be needed to adapt poverty reduction programs to climate change, and thus strengthen 
human resilience. Climate-related disaster response could add another $2 billion. This total of $86 
billion would require developed countries to mobilize around 0.2 percent of GDP in 2015—or 
roughly one-tenth of what they currently spend on defense.1093

Another way of financing green employment is through micro-lending programs that poorer 
families and communities can access and afford. Countries like China, Nepal, and Bangladesh have 
successfully used low-interest (subsidized) loans and micro-lending to introduce biogas, solar 
energy, small hydro, and wind projects. This reorientation toward renewables could make a huge 
difference with regard to poverty eradication and job creation. 

The Clean Development Mechanism (CDM) and Joint Implementation (JI) instruments included in 
the Kyoto Protocol have been cited as potential funding mechanisms for green projects. In 2006, 
the combined value of CDM and JI projects amounted to about $4.4 billion.1094 But some major 
problems need to be overcome. There is the fundamental question of whether these mechanisms 
can even achieve their stated goals.1095 And there are more pragmatic issues such as the highly 
slanted distribution of projects (many being undertaken in China, but very few in Africa), the high 
costs of certification, and the piecemeal character of these projects, which have been driven more 
by the needs of private companies looking for cheap carbon credits than by a strategic assessment 
of the investment needed in moving toward sustainability.1096

Equity Concerns, Just Transition, and the Workforce of the Future   

The creation of a sustainable economy will require a new policy framework grounded in social 
solidarity and equity. Progress will require addressing disparities both between countries and 
within countries. It will require farmers being paid a fair price for their produce, and workers being 
treated equitably in terms of their pay, conditions, and basic rights. It will also require governments 
to be proactive in their efforts to ensure that all citizens have access to a decent standard of health 
care, education, and habitation. A sustainable economy cannot be built on “green for a few”—a 
few countries, a relatively limited number of workers, and with regrettably few positive outcomes 
overall. It must mean “green for all”—creating decent work and stable communities and allowing 
for a fairer distribution of wealth.1097

Green investment (and thus most of the green jobs in the foreseeable future) is currently 
found primarily in a relatively small number of countries. Those nations that lead technological 
development with regard to renewable energy, energy and materials efficiency, etc., are likely to 
reap the bulk of the associated R&D and manufacturing jobs—among them Japan, Germany, and 
other OECD countries, but also China, Brazil, and others. Employment in installing, operating, and 
maintaining green technologies and equipment, by contrast, will be more widely spread.
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And yet the vast majority of the world’s working population lives in poorer countries where not 
just green, but also decent work is scarce, jobs are often precarious, and levels of informality, 
unemployment, and underemployment are alarmingly high. A green jobs strategy needs to 
address these tremendous challenges. In essence, this is not so much a question of technology, 
but rather of broad social and working conditions, rights, and empowerment. As such, there is no 
quick fix. But a green jobs strategy would be remiss to ignore this dimension.

Moreover, much of the world’s urban growth is measured in the rise of slum conditions. Today 
1 billion people inhabit the Earth’s 200,000 slums.1098 In principle, greening these teeming 
urban agglomerations presents an unparalleled economic opportunity—providing decent and 
efficient housing; replacing inefficient and hazardous wood and coal stoves in people’s homes 
with alternatives that do not endanger their health; developing affordable and non-polluting 
transportation networks; establishing waste management and recycling operations that raise 
sanitary standards; and providing clean drinking water, among other measures. The green 
employment that would result is many magnitudes larger than anything currently on the drawing 
board. But it will happen only if governments and businesses alike adopt radically different 
philosophies and operating principles. 

Equity concerns are intertwined with the issue of Just Transition and the need to train and educate 
a green workforce ready to both build and drive the green economy. Just Transition was discussed 
in some detail in the previous section of this report. At its core, Just Transition recognizes that green 
employment gains need to be balanced against significant and unavoidable job losses incurred 
as a result of the movement toward a low-carbon and sustainable society. Overall, far more green 
jobs will be created in the move toward a sustainable economy than jobs lost. Skills profiles will 
also change, and there is clear evidence that much of the green employment of the future will 
be high skilled and thus might be expected to be better paid. But for workers who lose their jobs, 
as well as their families and communities, transition assistance is needed. Where industries are 
highly concentrated in one or a handful of regions, job losses can have serious consequences for 
the local economy and the viability of communities. These regions will need proactive assistance 
in creating alternative jobs and livelihoods, acquiring new skills, and weathering the transition to 
new industries.

Active labor market policies and broad social protections are therefore essential to ensure a fair 
and just transition for workers and their communities. This must involve income protection as 
well as adequate retraining and educational opportunities and, where necessary, resources for 
relocation. However, Just Transition is today still more principle than reality.

Policymakers and public officials must also pay more attention to the fact that, when it comes 
to supplying the green economy with the kind of workers it needs, a “skills gap” already exists. 
In many OECD countries, deindustrialization and offshoring of manufacturing have created a 
situation where companies in the fledgling green economy are struggling to find workers with the 
skills needed to perform the work that needs to be done. Indeed, there are signs that shortages 
of skilled labor could put the brakes on green expansion. A 2007 survey of Germany’s renewables 
industry, for instance, concludes that companies in this field are already suffering from a shortage of 
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qualified employees, and especially those needed in knowledge-intensive positions. There is thus 
a need to put appropriate education and training arrangements in place. The best approach—
whether to focus on trade schools, universities, on-the-job training in the workplace, or some 
other arrangement—will vary from country to country, given different educational systems.

Solid R&D, engineering, and manufacturing capacities are a critical aspect of building green 
industries and jobs. Indeed, some occupations in the renewables sector or in energy efficiency 
require highly educated and even quite specialized personnel, including a variety of technicians, 
engineers, and skilled trades. At the cutting edge of technology development for wind turbine or 
solar PV design, for instance, specialization has progressed to the point where universities need 
to consider offering entirely new study fields and majors. Still, green employment is not limited to 
high-end skills. There are many positions that demand a broad array of skill and experience levels, 
especially in installation, operations, and maintenance.

In both developing and industrialized countries, there is increasing need for what some have 
termed “green collar” training in a broad range of occupations besides the most highly educated 
positions. This is important both to prepare the workforce at large for the skill requirements 
inherent in green jobs and to ensure that green industries and workplaces do not face a shortage 
of adequately trained workers. It is also important as a commitment to people in poorer and 
disadvantaged communities—providing a ladder out of poverty and connecting green jobs with 
social equity. For example, proposed U.S. legislation would provide funding of up to $125 million 
to establish job training programs, curricula, and job standards on the federal and state levels, and 
the “Green for All” campaign is working to secure $1 billion by 2012 to “create green pathways out 
of poverty” for 250,000 people in the United States.

Promoting such job training is equally important in developing countries. A variety of U.N. and 
other international agencies such as UNEP, ILO, UNIDO, and CGIAR, working in conjunction with 
business, trade unions, and community organizations, could play a critical role in setting up green 
training and expertise centers in developing countries.

In all countries, it is important to link green subsidies, tax breaks, and other incentives provided 
to companies with job quality and training standards, to ensure the creation of what the Apollo 
Alliance and Urban Habitat have called “high-road jobs”—decent pay and benefits and safe 
working conditions. Training and education for green jobs will also need to emphasize gender 
equality. The German experience suggests that women are strongly under-represented in the 
renewables sector, and especially in science and technology-intensive jobs.

The Next Great Transformation

In his epic work The Great Transformation, Karl Polanyi described how in the century or more 
leading to World War II, governments provided the structures and policies to support and shape a 
modern market economy.1099 At the same time, those governments needed to mitigate the harsh 
social effects of unregulated and uncontrolled economic practices. The next transformation will 
actually be greater still in the sense that it will need to be much faster, more global, and altogether 
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more equitable than anything yet seen in human history. Such a rapid and thoroughgoing change 
will require government, business, and civil society to rethink their traditional roles. A new balance 
between competing interests needs to be struck so that commonly established targets and 
objectives can be pursued.

A central feature of the next transformation will be green jobs. This report has documented and 
discussed how green jobs are already emerging in certain industries, sectors, and regions and their 
growth will surely accelerate in the coming years. On the evidence presented here, the potential 
for a qualitative increase in the numbers of green jobs is almost unlimited. However, it is also clear 
that only a very tiny portion of the work being performed in the world today can be described as 
green.

Under different historical circumstances, the pace of green job growth might be considered 
satisfactory, even in some respects impressive. However, in just two or three decades the entire 
global economy will need to be well on the way to being low-carbon and sustainable. The 
historical circumstances therefore demand that bold measures be taken to both expand the green 
economy and grow green jobs at a much faster pace in the developed world, and to ensure that 
the same process begins in earnest in the developing countries.

The international community must also approach this challenge in new ways. Almost 15 years 
after the world began negotiating the Kyoto Protocol, the levels of greenhouse gases are not only 
increasing, they are accelerating. A full 20 years after the Brundtland Report alerted the world to 
the urgency of moving toward sustainable development, the planet’s stock of natural resources 
continues to be depleted and degraded at an alarmingly rapid rate. Many of the targets established 
in the year 2000 around the Millennium Development Goals will not be met by 2015. In the words 
of Mary Robinson, the former president of Ireland and former U.N. High Commissioner for Human 
Rights, “This is tragic and unacceptable because we know what works and what kinds of actions 
are needed to make faster and more equitable progress.”1100

The same is true of green jobs. We know what works and what types of action are needed. Green 
jobs are emblematic of a low-carbon and sustainable future, and it is imperative that decisive 
action be taken now to advance their growth and to remove all obstacles in their path—whether 
those obstacles take the form of insufficient investments, irresponsible consumption, or the blind 
imperatives of competition and profit. It is encouraging that the recent global deliberations on 
climate protection and sustainability reveal higher levels of urgency and determination. The stage 
is set for action to commence.

Today, sustainability should be non negotiable, as should the notion of an equitable transition. If 
these were to become the main principles guiding policy, business practices, and—over time—
the behavior of individuals, then green jobs and decent work can be expected to grow both 
exponentially and hand in hand.
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