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Introduction 

The world faces several major environmental dangers, including climate change, biodiversity 

loss, change in land use and chemical pollution. Ensuring a sustainable planet will require a 

significant change in our production and consumption habits. As a result, many industries are 

expected to undergo a major change as part of the transition to a green economy. Similarly to 

other structural changes, workers will be affected by the transition – new jobs will be created, 

while other jobs may be threatened. In addition to changes in the quantity of jobs, their 

quality may be affected, and workers will need to update their skill set.  

The effect of the transition to a green economy on the labor market has been researched 

thoroughly. However, worker participation in this context has not been sufficiently studied. 

This paper addresses the gap in the literature by analyzing the effect of the transition on 

worker participation and on by discussing how employee representatives are responding to 

the transition. The purpose of this paper is not to identify causal links of specific effects in 

one industry or country, but rather to present the big picture by comparing the economies of 

Germany, Israel, the UK and the US. Since the scope of the paper is rather wide as is, I focus 

throughout the paper on climate change and unionization. Climate change is the most 

prominent current environmental danger and unionization is often the most influential form of 

worker participation. In addition, these issues were selected since publicly available data 

enables a quantitative analysis of unionization and climate change.   

While results are presented for all four countries, the goal of the paper is to draw conclusions 

and recommendations for Israel. I show that the Israeli labor market is especially sensitive to 

the transition to a green economy. Furthermore, several Israeli industries that are vulnerable 

to the transition are characterized by high unionization rates. However, while unions in 

Germany, the UK and the US engage with climate change, so far the Israeli labor movement 

has not engaged with the issue. The coming years will be crucial in determining climate 
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policy, and the Israel labor movement should take part in shaping this policy to ensure a just 

transition to a green economy. 

The first section of the paper provides background on the green economy, and its anticipated 

effects on the labor market, worldwide and in Israel. In the second section I map industries in 

Germany, Israel, the UK and the US according to their exposure to international competition, 

carbon intensity, number of employees and union density. I discuss which sectors will be 

most affected by the transition to a green economy according to the mapping results. The next 

section analyzes unions' position and actions regarding climate change, and shows that almost 

all unions engage with the issue and most unions tend to support environmental policies. I 

also suggest various explanations to the fact that Israel's labor movement ignores climate 

change. The last section concludes the paper's results and offers recommendations. 

Background 

The Transition to a Green Economy  

"Our quality of life, health and jobs all depend on the environment. However, the 

way and the rate we are using up natural resources today risk undermining our 

well-being along with nature’s ability to provide for us. We need to fundamentally 

transform the way we produce, consume and live. We need to green our economy 

and the transition needs to start today" (EEA, 2014, p. 5). 

Studies show that current economic growth is leading the world toward its planetary 

boundaries. Several processes have already exceeded a border that ensures the safe operating 

space for humanity, including climate change and biodiversity loss, while other processes, 

such as ocean acidification, are approaching the boundary at an alarming rate (Rockstrom et 

al., 2009). Therefore, environmental issues are becoming more important than ever before and 

it has become increasingly clear that the world economy will need to undergo a major 

transition to ensure a sustainable planet.  

 As a result, over the past decade international organizations have been putting an emphasis 

on the transition to a green economy (UNEP, 2011) and on green growth (OECD, 2011). A 

green, sustainable or low-carbon economy has not only become a prominent issue on the 

global agenda, but is also changing policy and attracting significant budgets. For example 

HSBC analyzed over 20 economic recovery plans implemented after the financial crisis and 

found that approximately 15% of stimulus funds were used for mitigating greenhouse gases 

emissions (HSBC, 2009). 
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A sustainable economy will have to continue ensuring quality of life without threatening the 

long run stability of the planet or compromising the welfare of future generations. Industrial 

activities that pollute will need to radically change. In the case of climate change, the 

challenge will be to drastically decrease greenhouse gas emissions (in addition to adapting to 

climate change), a major challenge as currently many sectors rely on carbon emissions.  

The transition to a green economy will not skip over Israel. While in the past environmental 

issues were often not perceived as important in the country, sustainability concerns have 

become more prominent recently. The environmental movement has successfully stalled the 

construction of the Ashkelon Project D, coal based power plant, environmental and social 

activists have joined forces in demanding that a significant share of the country's natural gas 

reserves will not be exported, and Palmachim beach was slated to become a natural reserve 

after a long grassroots campaign. The transition is affecting government agencies as well. The 

Environmental Ministry is in the midst of a major reform of waste disposal in Israel and 

promoting separation of waste at source, in 2014 the Israeli Health Ministry halted plans to 

mine the Barir phosphate field due to local health concerns, and the Israeli Tax Authority has 

implemented a successful reform in the taxation of vehicles and is currently planning to 

extend the reform to alternative fuels.  

Still, these are only initial and particular steps, and in most cases the Israel economy is far 

from undergoing structural changes to become more sustainable. The country has cancelled 

its previous climate plan in the 2015-2016 budget, and the new mitigation goals approved 

towards the Paris Treaty have been criticized for not being ambitious enough.  

The Green Economy and the Labor Market 

The transition to the green economy will have a profound impact on the labor market. Many 

studies have discussed the quantity and quality of the new green jobs which will be created 

due to the transition (WWF, 2009). These studies often show that green investment 

opportunities can create more jobs than investments in fossil fuel:  

"Spending $1 million on energy efficiency and renewable energy produces a much 

larger expansion of employment than spending the same amount on fossil fuels or 

nuclear energy. Among fossil fuels, job creation in coal is about 32 percent greater 

than that for oil and natural gas. The employment creation for energy efficiency—

retrofitting and mass transit—is 2.5 times to four times larger than that for oil and 

natural gas. With renewable energy, the job creation ranges between 2.5 times to 

three times more than that for oil and gas" (Pollin, Heintz, & Garrett-Pelties, 2009, 

p. 28).  
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Indeed green jobs have been considered a unique opportunity to decrease unemployment 

while changing unsustainable production and consumption patterns. However, analysts should 

not forget that some jobs will also be threatened and several industries will contract (Bird & 

Lawton, 2009; Bowen, 2012).  

The UN Green Jobs Report concluded that a sustainable economy will affect employment in 

at least four ways: In some cases additional jobs will be created, such as in manufacturing of 

pollution control devices; in other cases new clean jobs will replace old dirty jobs, for 

example more people will work in the rail industry instead of truck workers; other jobs will 

be eliminated without direct replacement, in the packaging industry, for example; and lastly 

some existing jobs will be transformed, as in the case of construction workers who will need 

to learn new green skills (UNEP, 2008). The OECD studied the impact across sectors and 

showed that there is high variance in the expected effect. While employment in the gas, coal 

and fossil fuel based electricity industries is expected to decrease by 30-40%, employment in 

renewables will increase by 20% and above by 2030. Employment is also expected to 

decrease in the crude oil, petroleum, coal products, rice and livestock industries and increase 

in transport services, iron and steel, non-metallic minerals and non-ferrous metals industries. 

The study assumes that the labor market is fully flexible and as such total employment is not 

expected to change. The most important conclusion from the study is that the labor market 

should not be studied in aggregate, and must be analyzed separately for separate sectors 

(Chateau, Saint-martin, & Manfredi, 2011). A study by Eurofund on greening that has already 

taken place reached a similar conclusion (Eurofund, 2013a). 

The transition to a green economy will also affect job quality and industrial relations. Several 

industries, including the utility industry, are expected to become less centralized. Instead of 

many workers stationed in few power plants, it is likely that many renewable power units will 

employ a small number of workers. Decentralization may lead to greater regional equality and 

provide opportunities to a more diverse set of workers, but may also hinder worker 

representation efforts. A low degree of representation, along with a high number of SMEs and 

self-employment, may worsen job quality in new green industries (ibid). The inherent 

uncertainty characterizing new green jobs may also decrease their quality:  

"In general, emerging new green industries are very volatile; many small 

companies are created but also stop functioning, political targets or regulations 

change relatively quickly and union busting is more frequent…This could possibly 

lead to more uncertainty and thus impede job quality" (Eurofund, 2013a, p. 29).  

On the other hand, positive effects of new green jobs may be expected if the green economy 

drives skills development, such as in energy efficiency companies working with new 
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technologies. Jobs with higher skills tend not only to have better working conditions (ibid) but 

also higher worker involvement (Eurofund, 2013b).  

Finally, the green economy may also affect safety and health conditions in the workplace. 

Clearly, green industries make society heathier in general as they reduce polluting activities. 

They may also help create a norm of ensuring employees work in a safe environment. Yet, as 

the ILO notes, new jobs also present new occupational risks, for example when solvent-based 

paints are substituted for water-based paints. Workers are less likely to be exposed to such 

risks when they are unionized (ILO, 2012). 

Green Jobs in Israel 

In contrast to other developed countries, Israeli policy makers have not focused on green jobs, 

with the exception of Israel's Green Growth Plan which set green employment as one of six 

green growth levers (Ministry of Environmental Protection and Ministry of Economics, 

2013).  

A limited number of studies have been conducted on green jobs in Israel. In 2011, The Macro 

Center for Political Economics showed that a new recycling law promoted by the 

Environmental Ministry could create hundreds of new jobs (Levy, 2010). Similarly, a study 

by Friends of the Earth Middle East showed that water conservation policies create more jobs 

than expending desalination, and that a majority of the new jobs would be high-skilled 

positions (Sinclair, Silver, Bromberg, & Arbel, 2011).  

The most comprehensive study, also conducted by the Macro Center, analyzed the impact of 

green jobs in various sectors. The study showed that approximately 123,000 workers are 

employed in sectors that are carbon intensive and exposed to international competition. These 

sectors are the most threatened by the transition to a green economy. On the other hand, 

approximately 220,000 workers are employed in carbon intensive industries where the 

number of jobs are expected to grow, including construction, transportation and utilities 

(Levy, 2011).  

The analysis presented in the next section is based on a similar methodology to the Macro 

Center paper but provides several critical additions. First of all, the analysis is carried out for 

several OECD countries, mostly based on official OECD data, in order to enable direct 

comparison between different labor markets. Identifying the unique characteristics of the 

Israeli labor market in the context of a green economy is important when adapting general 

policy recommendations for Israel's specific circumstances. In addition, the current analysis 

includes data on union density rates. This allows us to determine if trade unions are mostly 
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concentrated in sectors that are expected to change drastically or in more stable industries. 

Finally, the analysis is based on updated data and a new methodology which will be detailed 

in the next section and in Appendix A.  

The Green Economy and the Labor Market 

The relation between the labor market and the green economy is complex, as industrial 

change will affect workers' employment opportunities, while simultaneously workers can 

promote or stall the transition to a green economy. In this part I will focus on the former 

effects, and analyze how workers in various sectors will be affected by a transition to a green 

economy.  

Methodology 

The analysis on this section is based on the assumption that two important variables 

determine the influenced of the green economy: The carbon intensity
1
 of the industry and 

exposure to international competition.  

Clearly, carbon intensity is the most important variable in the analysis since carbon intensive 

industries will have to undergo a radical transformation over the next few decades. When 

such restructuring occurs some workers are displaced, others have to acquire new skills and 

often new sub-industries are created. While all the carbon-intensive industries will undergo 

these changes, the industries exposed to international competition are especially vulnerable, 

as these industries may more easily expand or contract, since they are not tied to the local 

economy.  

Industries exposed to international competition can be affected in two distinct ways. First of 

all, they may suffer from an uneven playing field. If carbon emissions are regulated in one 

region (for example in the EU) but not in its competitors (such as China or India), the local 

industry may be at a disadvantage due to higher costs of mitigating emissions and as a result 

will lose market share to foreign industry. Consequently, emissions may rise in foreign 

markets, an effect termed carbon leakage. A second option is that carbon emissions will 

eventually be regulated worldwide and consumers will only purchase imported products with 

low carbon-footprint. In such a scenario, industries that do not adjust quickly enough and are 

                                                      

1
 Note that direct carbon emissions per output are often referred to as the 'carbon intensity' of an 

industry, however in this paper the term carbon intensity refers to both direct and indirect carbon 

emissions (the calculation of these emissions is explained in Appendix B). The total emissions resulting 

from an industry are also often described as the carbon footprint of the industry (per unit of output). 

The terms carbon footprint and carbon intensity are used interchangeably throughout the paper.  
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not able to mitigate emissions efficiently will lose market share, while industries which are 

able to mitigate emissions may expend quickly.  

The focus on carbon footprint and international competition is not unique to this research and 

policy makers have also used similar variables. For example, the EU has determined a list of 

sectors exposed to carbon leakage which receive a higher share of greenhouse gas emission 

allowances free of charge. The main quantitative criteria in determining the list were the trade 

intensity of the sector and the additional costs imposed by the EU directive, which are higher 

for carbon-intensive industries.
2
 

One of the technical challenges in the analysis is computing the carbon intensity and 

international exposure of each sector in each economy. Appendix A explains how these 

variables were determined and also discusses the sources of data for the number of workers 

and union density in each sector.  

Once the carbon intensity and international competition variables were calculated for each 

industry, the labor markets in Germany, Israel the UK and the US were mapped according to 

the calculated values, the number of workers in each industry and union density rates. The 

mapping results and their analysis appear in the next section.  

Results  

This section will present the results in three subsections. First, the detailed results of the 

industry mapping will be displayed for Germany, the UK, the US and Israel, allowing us to 

analyze the effects of the green economy on various industries. The second subsection will 

display the degree of unionization in each broad industry and discuss the link between 

unionization and the green economy. In the third subsection I will discuss the unique 

characteristics of the Israeli labor market by comparing the results for the key economies 

analyzed.  

Carbon Dependence, International Competitiveness and Number of Employees 

It is possible to analyze the effect of the transition to the green economy in different countries 

according to Figures 1-4. The x-axes measure the industries' exposure to international 

competitiveness and the y-axes measure the carbon footprint of each industry (both axes are 

explained in detail in Appendix A). To make the graphs clearer, the latter axis is displayed in 

a logarithmic scale, where an increase of one unit interval is equivalent to doubling the carbon 

                                                      

2
 European Union - Commission decision determining, pursuant to Directive 2003/87/EC of the 

European Parliament and of the Council, a list of sectors and subsectors which are deemed to be 

exposed to a significant risk of carbon leakage, for the period 2015 to 2019. 27.10.2014 
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footprint. The values in the y-axes can be interpreted as the increase in CO2 grams emitted 

when the output of an industry increases by one dollar.
3
  

The size of the circles measures the number of workers in each industry. In contrast to the x-

axes and y-axes scales, which are identical across the figures, the size of the circles is scaled 

to the local economy, such that if two industries have circles of the same size in Israel and the 

US, this does not mean that the industries employ the same number of workers, but that they 

employ a similar share of workers.  

The industries highest on the y-axis are most sensitive to the transformation to the green 

economy. The graphs show that usually the three most sensitive industries are: utilities, 

petroleum products and transport and storage. Utilities burn fossil fuels directly for energy 

production, the transportation industry is still heavily reliant on petroleum, and the petroleum 

industry does not only purchase fuels but also consumes substantial energy in the refining 

process. In addition, several manufacturing industries have high carbon footprints, including 

rubber and plastics, chemicals, non-metallic minerals and especially basic metals. Notice that 

in these industries there are often high discrepancies between different countries. For 

example, the chemical industry has a much higher carbon footprint in the US compared to the 

UK. 

 

                                                      

3
 These values are slightly biased downwards since not all emissions are accounted for as explained in 

the Methodology 
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Figure 1: Germany - Sectors according to exposure to international competition and carbon intensity 
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Figure 2: UK - Sectors according to exposure to international competition and carbon intensity 
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Figure 3: US - Sectors according to exposure to international competition and carbon intensity 
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Figure 4: Israel - Sectors according to exposure to international competition and carbon intensity 
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While all industries with high carbon footprint are expected to change as part of the 

transformation to a green economy, the carbon intensive industries exposed to international 

competition are especially vulnerable. In these industries jobs may be lost to other countries 

where emissions are mitigated more efficiently or there is less stringent regulation. The 

transport and utilities industries tend to be less exposed to competition, as most energy is 

often produced within the countries' borders, gas and water are supplied domestically and 

transportation cannot be exported, almost by definition. 

The manufacturing sector is susceptible to competition. Specifically, the textiles, machinery 

and transport equipment industries tend to be especially exposed to international competition. 

In Germany, the most dominant carbon intensive industries exposed to competition are 

chemicals and basic metals. In the US, the largest exposed industry is machinery and 

equipment. In the UK, the basic metal industry is especially carbon intensive but does not 

employ a large number of employees and the textile, chemical, transport equipment, and 

machinery and equipment industries are all similarly exposed to the transition to the green 

economy. In Israel, which will be further discussed below, the 'other manufacturing' industry 

is characterized by a high number of employees, high carbon intensity and international 

competition. 

The real estate and service sectors seem to be the least affected by transition to the green 

economy. These industries, including health, education, finance, public administration and 

business activities, are not carbon intensive and usually are not exposed as much to 

international competition. However, they will still be affected by the green economy. For 

example, there will be more R&D on clean-tech and smart grids, education focusing on 

sustainability, economists specializing in cap and trade, and financing of green bonds. 

However, the changes in these industries will mostly be in the content delivered, and deep 

structural changes are not expected.  

It is worth noting that in each of the countries analyzed most of the workers are concentrated 

in industries that will not drastically change due to the transformation to the green economy. 

However, there are still many workers expected to be affected dramatically by the transition. 

The largest industry with high dependence on carbon emissions is the transportation and 

storage industry. The utility industry is usually rather small, while the size of manufacturing 

industries depends on the country and tends to be larger in Germany.  
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Carbon Dependence, International Competitiveness and Unionization  

Figures 5-8 are similar to Figures 1-4, but they also include data on the degree of 

unionization. For each industry the outer bubble measures the number of employees and the 

inner bubble measures the number of unionized employees. Since such data does not exist for 

each sub-industry the graphs are less detailed than the previous subsection. In addition, these 

results rely on national data (instead of OECD data), therefore the industry classification is 

not identical for each country and the labor markets should be compared with caution. Still, 

several general trends can be deduced from the data. 
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Figure 5: UK  - Sectors according to exposure to international competition, carbon intensity, employees and trade union membership 
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Figure 6: US  - Private sectors according to exposure to international competition, carbon intensity, employees and trade union membership 
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Figure 7: Israel - Sectors according to exposure to international competition, carbon intensity, employees and trade union membership 
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First of all, it is clear that the degree of unionization differs significantly across countries and 

industries. The US, unsurprisingly, generally has lower union membership rates than Israel or 

the UK. In addition, in all three countries, some industries, such as education, generally have 

high unionization rates while others, such as real estate, tend to be less unionized. However, 

in other industries the degree of unionization differs by country. In the US, construction is 

characterized by relatively high unionization rates compared to other industries in the country, 

while in the UK the construction industry is not especially unionized, whereas the finance 

industry has higher unionization rates compared to the US. 

In general, it seems that unionization is especially prevalent in two distinct groups, in 

industries with the highest carbon footprint (utilities and transportation) and in service 

industries that are not exposed to international competition and do not have a high carbon 

footprint (health, education and public administration). The former group is especially 

important as these industries will face substantial changes, and are already facing increased 

regulation. Unions can have a decisive role in leading these industries towards the green 

economy or in fighting new regulations.  

In addition, the manufacturing sector tends to be unionized. The actions of unions in the 

manufacturing industries are especially interesting, as unions face a double challenge (or 

opportunity) – globalization and sustainability are both transforming the manufacturing 

industries and these changes pose a dilemma for every union.  

 

The Israeli Labor Market and the Green Transformation  

Comparing the Israeli labor market to the other markets discussed in this paper leads to 

several important conclusions. First of all, as a small economy, Israel is especially exposed to 

international competition. In Israel, eleven industries received a score above 0.6 in our 

competitiveness index, in contrast to ten in the UK, six in Germany and only two industries in 

the US. In an unlikely scenario that Israel decides unilaterally to implement strict 

environmental regulation that are not implemented elsewhere, industries may move to other 

countries. On the other hand, Israel's economy is export oriented and if the country does not 

keep up with international environmental standards, its exports may quickly decrease and the 

whole economy will suffer.  

Secondly, the most carbon intensive industries have a higher carbon footprint in Israel. 

Utilities and petroleum products in Israel create more emissions than these industries in 
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Germany, the UK and the US. The transportation industry in Israel emits fewer emissions 

than the same industry in the US, but more emissions than the transportation industries in 

Germany and the UK. The fact that the most polluting industries are especially polluting in 

Israel poses an enormous challenge. While the transportation and utilities industries are not 

exposed to international competition, they will still have to reduce emissions and undergo 

structural changes. Some of these changes have already begun (and are not yet noticeable in 

the OECD data). Israel power plants are relying on more natural gas instead of coal to 

produce electricity and an environmental tax reform has decreased the average emissions per 

liter of gasoline. However, Israel is still lagging behind other developed countries in 

decreasing greenhouse gas emissions. For example, in 2012 Israel generated less than 1% of 

its electricity from renewable power, in contrast to 12% in the UK, 13% in the US, 24% in 

Germany and approximately 22% worldwide.
4
 

The results for the Israeli manufacturing industries are not as discouraging. Most 

manufacturing industries, and especially chemical and basic metals, are less dependent on 

CO2, compared to the other countries analyzed and these industries are in a good position to 

succeed in a low-carbon economy. However, the 'other manufacturing' industry is an 

exception. The industry, which includes furniture, diamonds, jewelry and other industries not 

classified elsewhere, poses a challenge in Israel for several reasons: It relies on high carbon 

emissions, it is exposed to international competition and it employs many workers. The 

relatively large diamond industry in Israel could explain the high carbon intensity of the 'other 

manufacturing' industry.  

Finally, of all the industries in the countries analyzed, the utility industry in Israel has the 

highest unionization rate. Unions have a say (and some would argue veto power) in any 

decision related to Israel's power sector. The Israel Electric Corporation (IEC) Union can 

object to efforts to increase renewable energy or embrace the transformation to the green 

economy by supporting initiatives calling for the IEC to lead energy efficiency efforts.  

The two other carbon-intensive industries, manufacturing and transportation, are also 

characterized by high unionization rate compared to the other countries analyzed. As such, we 

would expect unions to have a clear position regarding sustainability in Israel.  

 

This section showed which industries will be impacted the most by the transition to a green 

economy. These industries are often characterized by especially high union membership rate. 

                                                      

4
 US Energy Information Administration - International Energy Statistics: 2012 Electricity Generation.   
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Therefore, unions' positions towards climate change are critical. The next section will focus 

on those positions. 

 

The Labor Movement's Response  

This section discusses workers' response to the transition to a green economy. Since union 

density tends to be especially high in the sectors which will be most affected by the green 

economy (utilities, transportation and to a lesser extent mining and manufacturing), union will 

not only have to respond to structural changes affecting the quantity and quality of jobs, they 

can also influence the industries' sustainable efforts.  

 

Background - Unions, Worker Participation and the Environment  

Unions face tension between vested interest of their members, in this case ensuring continued 

employment in the short term, and their role as promoters of social justice (Flanders, 1970). 

Environmental issues, which often have dispersed, long-run benefits, tend to pose a dilemma 

for unions. The literature on worker participation and climate change shows that unions have 

different position regarding climate change and that their positions evolve over time and 

depend on specific circumstances.  

As research on unions' positions is usually based on case studies, it is worthwhile to 

demonstrate the evolvement and diversity of these positions by examining case studies in 

Canada. Nugent (2011) describes the position of blue-collar unions when Canada had to 

decide whether to join the Kyoto treaty. Major unions rejected the notion, advocated by the 

business alliance, that environmental regulation destroys jobs and instead called for a "just 

transition". In the next decade the unions took a proactive position, seeing the green economy 

as an opportunity and called for the creation of green jobs. The involvement could be 

explained by Canadian blue-collar unions' historical engagement with environmental issues:  

"This has led these unions to institutionalize environment committees, devote full-

time staff to work on environmental issues, and develop environmental policy on an 

ongoing basis. Industrial unions from Canada have even started sending 

delegations to international climate negotiations. Blue-collar unions 

are particularly motivated by the fact that their members are most directly impacted 

by any strategy to reduce emissions, but also because their members could stand to 

benefit the most from the creation of green jobs" (Nugent, 2011, p. 63) 
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However, the unions' response in Canada has not been uniform. For example, the building 

and construction unions objected to the ratification of the Kyoto treaty, while the Canadian 

Autoworkers Union (CAW) demonstrates that even within a union a clear consistent position 

was often missing.  The unions suffered from a conflict between: "the vested interests of the 

auto-industry membership in defending their existing (and increasingly scarce) jobs and the 

global ecological interest in averting catastrophic climate change by transforming the 

industry in which they work, the transportation system, and the urban infrastructure built 

around it" (Hrynyshyn & Ross, 2011, p. 17). As a result the CAW supported environmental 

initiatives, such as regulating high emissions, on paper, but also defended the decision of 

automakers to produce less efficient cars and rejected standards which would promote smaller 

vehicles (Hrynyshyn & Ross, 2011). 

The Canadian experience is not unique. In Australia, unions also have a long history of 

engagement in environmental issues with conflicting positions. The tensions unions face are 

strongest in areas where carbon intensive industries are based (Snell & Fairbrother, 2010a). In 

the US, the position of the AFL-CIO, the largest federation of labor unions in the country, 

evolved over time. The organization initially objected to the Kyoto Protocol and rarely even 

acknowledged the threat of climate change, but today it recognizes the need to address the 

threat of climate change (Costello, 2010).  

Although the unions' response has varied and evolved over time, the general tendency is an 

increase in support for environmental action. For example, in the US, many major unions 

have started to voice their support for policies to reduce global warming in the past few years, 

social union environmentalism has become more dominant (Stevis, 2011) and more unions 

are incorporating environmental programs and positions (Uzzell & Rathzel, 2013). 

So far I have discussed the positions of trade unions, it is also important to analyze the actual 

actions taken by unions. The European Foundation for the Improvement of Living and 

Working Conditions shows that there are many steps being taken by social partners to green 

the economy, including participation in social dialogues on environmental issues, courses for 

green skills and actions to design greener workplaces. Employee representatives can also be 

involved directly in environmental issues. In Germany, for example, work councils have 

certain responsibilities and rights in environmental issues since 2001 (Eurofund, 2011). In 

addition, unions can improve the conditions of new green jobs, as demonstrated by IG Metall 

which led the first collective agreement in the German solar industry in 2011. Similar actions 

are also being taken in the US where unions are advocating for green jobs, holding green 

training sessions, commissioning reports on workers in the green economy, participating in 

national and international coalitions and organizing local events to raise public awareness to 
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climate change  (AFL-CIO, 2009). Still, it should be noted that in many cases even unions 

with progressive positions struggle to translate the position to environmental actions, 

including among the Canadian blue-collar unions discussed above (Nugent, 2011)  

Other studies have attempted to test empirically the effect of worker participation on 

environmental performance. Such research shows that the presence of employee directors in 

boards has a positive effect on environmental performance (Hillman, Keim, & Luce, 2001), 

and that work councils increase environmental investment (Askildsen, Jirjahn, & Smith, 

2006). However, there have also been results showing that unions can actually decrease air 

quality (Bernauer & Koubi, 2009) and there is not enough empirical research of this type to 

reach an unequivocal conclusion. 

 

The Positions of Major Unions 

Despite complex positions, unions have become increasingly involved in environmental 

issues in recent years (Eurofund, 2011). Furthermore, studies hint that unions have a greater 

tendency to support environmental action and that worker participation may increase 

environmental performance. However, as most of the research is based on case studies, it 

should be noted that the literature could suffer from selection bias, as the research might focus 

on the positive cases, or best practices. To understand more comprehensively the unions' 

current positions I mapped the positions of several unions in Germany, Israel, the UK and the 

US. Unions were chosen according to a specific selection criterion – the five largest unions 

and federations in Germany, the UK and the US
5
 (with the exception of the American 

Federation of Teachers
6
) were mapped. In addition, the ITUC, the largest international 

federation, was mapped, as well as the Histadrut, Israel's largest labor federation.  

This comparison is still partial and does not represent all unions, but does give an indication 

regarding the positions of the largest unions in several developed countries, and allows a 

comparison between the positions of the labor movement in Israel and other countries. In 

order to understand each union's stance towards government's action on climate change, a 

variety of methods were used. First of all, the union's official website was searched for any 

                                                      

5
 The size of unions in the UK was determined according to the Annual Report of the Certification 

Officer 2013-2014 - Summary of Statistics – Trade Unions, 2012-2013, pg. 56. 

The size of unions in the US was determined according to the US Department of Labor Organization 

Query Page (Union Search). Online: http://kcerds.dol-esa.gov/query/getOrgQry.do 
6
 The American Federation of Teachers represents similar constitutes as the National Education 

Association and was excluded to increase union diversity. 
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positions regarding climate change or renewables. Since the union may portray its position in 

a more favorable fashion to increase public support, news reports mentioning the union and 

climate change were also analyzed. In addition, Google Scholar was used to search for peer-

reviewed articles on the positions of each union regarding climate change. Finally, when 

possible, I also focused on concrete actions (such as organizing a demonstration against 

environmental policy or initiating a program to green the workplace), and not only on unions' 

positions. This provides further assurance that the unions' actual positions were mapped and 

not their greenwashing efforts.  

After reviewing the various materials on each union, the unions' position towards 

environmental action were summed up as one of the following: Indifferent, Defensive, 

Neutral, Guarded Support, Support or Proactive Support, with the purpose of providing an 

indication of the general tendency of unions. The positions of each union were reviewed 

relatively to the policies enacted in the territory where the union is operating. In other words, 

in this study it is assumed that the definitions of defensive and ambitious environmental 

positions vary by country and the positions of each union are analyzed relatively to the 

positions of the local government.  

 

Unions' Positions in in Germany, the UK and the US  

The detailed results for each union appear in Appendix B. In this section I will summarize the 

main conclusions.  

First of all, unions take an active role in the public discussion regarding climate change. 

Almost all the organizations have a clear climate agenda and address the issue frequently. The 

unions and federations are active in various dimensions: They attempt to green the workplace, 

negotiate green contracts, support or protest government policies, carry out research, publish 

position papers on climate change and educate their members.  

A second important conclusion is that clear positions on climate change are not limited to a 

specific sector, country or type of union. Engagement with climate issues is common among 

unions in Germany, the UK and the US, and among both federations (such as the AFL-CIO) 

and member unions (such as AFSCME). Sectors that will be most affected by climate change 

have clear positions on the issue (IG Metall, for example) and even unions that are not 

expected to be affected as much in the short term have a climate agenda (the SEIU, for 

example).  
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A third conclusion is that many unions support stronger action on climate change. The ITUC 

constantly pressures governments to set ambitious climate goals and act upon them. Similarly, 

many of the unions mapped in Germany, the UK and the US support more climate action. 

These unions often initiate action at the local level, e.g. through efforts to green the 

workplace, and also operate at the national level, for example when they criticize their 

governments over lack of polices to reduce emissions. Ver.di and IG BCE, have more 

defensive positions regarding climate change, but they pose an exception. Overall, it seems 

that the labor movement tends to support environmental actions, at least among the 

organizations mapped in this study.  

The results may not seem surprising as it often perceived that it is natural for the labor 

movement to adopt these positions. However, as aforementioned, in the past many labor 

representatives often did not support environmental actions. Furthermore, the positions of 

many unions on climate differ from the positions of businesses employing the workers 

represented by the unions. Many businesses and business organization still object to 

environmental regulation. An extreme example is the United States Chamber of Commerce, 

one of the largest American business federations, which vehemently opposes the EPA's 

efforts to regulate greenhouse gases.  

To conclude, unions in the US, the UK and Germany are active on climate change and most 

of them support ambitious environmental action, often in contrast to the positions of the 

business community.  

 

Union's Positions in Israel 

In contrast to other labor organizations, Israeli trade unions do not address climate change at 

all. Initially, the research focused on the Histadrut, Israel's largest labor federation, but to be 

sure that the results do not stem from one specific organization I also mapped the positions of 

the Teachers Histadrut and The Israel National Labor Federation. There were no references in 

the organization's website to climate change
7
, no position papers and no campaigns on this 

topic. It seems that the unions are not involved in environmental issues or at least do not 

publicize their involvement.  

                                                      

7
 With the exception of a reference to one education program in a specific school in the Teachers 

Histadrut site and another guest column in the magazine of the Teachers Histadrut site. 
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Figure 8: Trade unionists representatives in the 2009 UNFCC Conference 

 

The union's indifference regarding climate change is also clear when viewing the participants 

at the UNFCC conferences. The most important conference so far was probably the 2009 

conference in Copenhagen due the high expectation of a global climate agreement. The 

conference was attended by more than 10,000 participants, including over 100 world leaders 

and approximately 400 trade unionists. As can be seen in Figure 8, there were participants 

from trade unions of sixty countries, yet no participant from an Israel trade union.  

The absence cannot be explained by complete disinterest in Israel, as the country did send a 

large delegation to Copenhagen, headed by President Shimon Peres, with representatives from 

several Ministries, the Knesset, Academia, environmental NGOs, the Israel Electric 

Corporation, municipalities, the Manufacturer's Association of Israel and other organizations.  

The Macro Center further analyzed workers' engagement with climate change by conducting 

focus groups with worker representatives in 2013. Unfortunately, the results indeed showed 
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that employees are rather indifferent to the green economy. The participants, senior 

representatives of the Histadrut, had limited knowledge on these issues. They expressed 

interest in immediate employment and not in the transition to the green economy, which they 

perceived as "hypothetical and theoretical", and irrelevant since it will occur in the far future. 

Some workers even argued that the green economy is a passing trend, and others argued that 

there is enough time to prepare for the transition and there is no reason to overreact now 

(Levy & Federman, 2013).  

 

Explaining the Results – Why does the Labor Movement Tend to 

Engage with Climate Change and why is Israel the Exception? 

Before discussing why the Histadrut is disengaged with climate change, several possible 

explanations should be ruled out. First of all, the fact that the Histadrut is a federation of 

unions and has to find common ground between all the workers it represents cannot explain 

its inactivity, as the AFL-CIO, which is much larger than the Histadrut, also has to cater to 

lowest common denominator and still has a climate agenda. Generally many unions today are 

not as specialized as they used to. Unions represent workers from more sectors than before 

(The Labor Network for Sustainability, 2014) and this does not prevent them from acting on 

environmental issues.  

The size of the union is not a suitable explanation for its inactivity. The Histadrut has 

approximately 700,000 members. Unions of similar size in the US address climate change in 

various ways. For example, the International Brotherhood of Electrical Workers, with 

approximately 660,000 members, claims it supports action on climate change, but objected 

the EPA's regulation on power plant emissions
8
. On the other hand, United Steelworkers, with 

approximately 590,000 members is one of the leading unions in the American environmental 

movement and initiated many alliances with environmental activists
9
. Even unions of similar 

size that are not in carbon intensive sectors are engaging with climate change. 

Communication Workers of America, with approximately 620,000 members, participated in 

the climate march, supports strict emission regulation and released a report on networking the 

                                                      

8
 EPA Plan: All Pain, No Gain. The Electric Worker Online.  

http://www.ibew.org/articles/14ElectricalWorker/EW1408/Officers1.0814.html 
9
 The resolution of the union regarding climate demonstrates its commitment to the issue: United Steel 

Workets - Resolution No. 24 - Economic and Environmental Sustainability 

http://www.usw.org/convention/resolutions/resolution-no-24-economic-and-environmental-

sustainability 
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green economy (Newman, 2011). The examples show that while unions do not have a 

uniform position regarding climate change, at least most unions acknowledge the importance 

of climate change and have a climate agenda, in contrast to the Histadrut.  

Clearly the size of unions or their scope cannot explain the inactivity of Israel's labor 

movement. To understand why the Histadrut and other labor representatives are not involved 

in climate change, in contrast to unions in other countries, it is helpful to explain how unions 

worldwide have become stakeholders in the climate debate. The following section will outline 

three main reasons for unions' engagement with climate change. We will demonstrate each 

reason with examples from Germany, the UK or the US, and discuss why these explanations 

may not hold in Israel. 

 

Unions Perceive their Role as Representatives of Society's Interest  

As aforementioned, unions often face tension between short term interests of a specific group 

of workers versus the long term interest of society. Many unions strive to promote wider 

goals, while not neglecting the workers they represent. Involvement in these issues creates 

another social purpose for the union and increases its legitimacy (Snell & Fairbrother, 2010b). 

For example, when UNISON published its report regarding the energy crisis, the report did 

not address jobs, but discussed decreasing fuel poverty (UNISON, 2014). Similarly, some 

unions, such as the CAW adopt social unionist practices, which are characterized by engaging 

in campaigns for wider issues and addressing union members as citizens, and not only 

workers (Hrynyshyn & Ross, 2011).  

In the past, the Histadrut also had a wide agenda, almost by definition. The union was the 

dominant health-service provider, owned retail stores, banks and construction companies, and 

as such the Histadrut even had to represent the interests of management and not only labor. In 

addition to employment and benefits, the organization had an agenda regarding housing, the 

economy, culture, health, education, minorities and other issues (Nathanson, 1999). 

Following the 1995 health care law, and accelerated privatization, the New Histadrut was 

created as a federation of labor unions. Perhaps as a result of this drastic change, today the 

organization does not deal with almost any issue that is not directly related to worker benefits. 

The budget negotiations achievements the Histdarut displays on its website further stress this 
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point. Almost all the achievements are directly related to worker benefits, with the main 

exception being negotiations for elderly benefits
10

.  

As long as the organization does not consider promoting social and environmental justice as 

one it its roles, we cannot expect the Histradrut to have an active stance regarding the 

transition to a green economy.  

However, the labor unions are not the only actors responsible for their narrowed roles. Even 

when unions want to intervene in other matters, they are often limited by courts and by 

collective agreements. Furthermore, the common perception in many plants in Israel is that 

the management of the plant should exclusively manage it, and workers should not intervene 

in issues that are not directly related to their benefits (with the possible exception of safety in 

the workplace, where worker's input is considered more legitimate)
11

. It seems that a general 

change in perception is required from all these actors, in order for worker representatives to 

be more involved in environmental issues. 

 

Public Opinion Drives Unions to Act on Climate Change 

The main questions regarding climate change have been answered. It is clear that the earth is 

warming as a result of manmade activities. Over time, public attitudes have also shifted, and 

more and more people are aware of climate change and regard it as a threat to current and 

future generations. Even if unions take into account only the interests of workers they 

represent, they still often rely on general public support to have an influence on the decision 

making process and recruit new members. Unions can no longer deny or ignore climate 

change since their constituency requires action, and since they may lose public acceptance if 

they are perceived as a force against climate action. As Stevis (2011) explains:  

"It would be unthinkable today for most unions to take an openly instrumental 

attitude toward gender, race, or ethnicity. No union would call for solving the 

problem of unemployment by sending anyone except white men back home. And 

certainly, these constituencies would not stand for it. Adopting a union 

                                                      

10
 Histadrut’s Achievements in the 2013-2014 Budget –  

http://www.histadrut.org.il/index.php?page_id=2767  

Histadrut’s Achievements in the 2012-2013 Budget  (in Hebrew)  

http://www.histadrut.org.il/index.php?page_id=1867  
11

 This section is partly based on discussions with Histadrut members. Of course, the expectation that 

worker representatives will not intervene in the plant's management is a generalization of the behavior 

and attitudes in many plants, but exceptions exist as well. 
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environmentalism does not mean that there will be no problems or debates about 

how best to deal with the environment … It does mean, however, that the 

environment becomes part of the parameters of what is legitimate and desirable 

rather than a challenge or a cost to be evaluated episodically." (Stevis, 2011, p. 

156).  

Unions are definitely aware of the importance of public opinion. When promoting 

environmental causes, unions are not afraid to mention the public's support. For example, the 

ITUC recently released a poll showing that people expect an immediate action from their 

government on climate change.
12

 Even unions that object to climate policies state their 

arguments carefully and usually express support for addressing climate change, but frame 

their objection as an argument against a specific policy in specific circumstances.  

The Histadrut definitely needs positive public opinion, especially since it can no longer 

recruit members using medical insurance (Nathanson, 1999). Furthermore, there is now more 

competition among unions in Israel with the relatively new "Koach La Ovdim – Democratic 

Workers’ Organization" gaining strength.  

However, an environmental agenda will probably not have a much of an impact on unions' 

image in Israel, since public opinion in Israel lags other countries with respect to climate 

change, perhaps due to immediate concerns with national security. In focus groups union 

representative argued that workers feel that the discussion on the green economy is academic 

in nature and not relevant to them (Levy & Federman, 2013). A recent poll confirms that 

Israelis are indeed less concerned about climate change compared to other countries. The 

PEW research center asked people in 40 countries and territories how concerned they are 

about specific threats. The share of Israelis very concerned about climate change is only 14% 

and the share very concerned or somewhat concerned about climate change stands at 55% 

(see Figure 9). Both values are the lowest among all the countries in the survey (Carle, 2015). 

As long as climate change is not an important issue for Israelis, unions can ignore it.  

                                                      

12
 ITUC – ITUC Frontline Poll. Special Topic: Climate Change. June 2015. 
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Figure 9: Concern about global climate change
13

 

 

The Labor Movement Seeks New Alliances with the Environmental Movement 

The labor movement has weakened throughout the developed world over the past few 

decades. Since 1990 trade union density has dropped from 38.1% to 25.4% in the UK, from 

31.2% to 27.8% in Germany and from 15.6% to 10.8% in the US. 14
 Unions are constantly 

seeking new sources to renew their power, and one such source is the establishment of 

                                                      

13
 (Carle, 2015). 

14
 OECD Stat - Trade Union Density. 
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alliances with the environmental movement (Turner, 2006). In many cases unions have 

sought to promote improved environmental conditions while defending jobs through these 

alliances and coalitions (Snell & Fairbrother, 2010b). A prominent example is the Blue-Green 

Alliance. The organization was created by the United Steelworkers Union along with the 

Sierra Club, and was joined by other important unions, including United Auto Workers, the 

Service Employees International Union, the American Federation of Teachers and the Utility 

Workers Union of America. The Alliance focuses on creating green jobs and a fairer economy 

by coping with environmental challenges.  

Unions state that renewing their relevance is one of the reasons to cooperate with 

environmental NGOs. In 2013, the AFL-CIO formalized deeper cooperation with 

environmental organizations and the president of the federation explained that the labor 

movement has to 'open up' to deal with the challenges it is facing
15

. A shift in the 

environmental movement discourse over the past two decades, emphasizing environmental 

justice and  sustainability, has also contributed to the growing cooperation between the 

movements (Mayer, 2009). 

In Israel, the labor movement has weakened as well. In 2012, approximately 25% of 

employees in Israel were unionized, a decrease from approximately 65% in 1992 (Bank of 

Israel, 2012). In addition, the labor movement is no longer automatically allied with the labor 

party, and therefore one would expect Israeli unions to seek new alliances. However, there are 

no strong formal alliances between the labor and environmental movements in Israel. The 

lack of such coalitions could be explained by the fact that the grass roots environmental 

movement in Israel is not as strong as in Europe or the United States. Another possibility is 

that the Histadrut, which is still the dominant labor movement, has been slow to approach 

environmental organizations.  

Yet, change might be on the way. Environmental organizations are cooperating more often 

with wider audiences (Raviv, 2015). A wide variety of organizations participated in the large 

2011 social justice protests. While the 2011 protests lacked a clear agenda, protests regarding 

Israel's newly discovered natural gas reserves were more concrete and also benefited from 

cooperation between the environmental and social movements. The protests have dealt with 

the taxation, export and anti-trust regulation of Israel's natural gas and had an influence on 

energy policy. Recently there has even a discussion in Haifa on how to facilitate more 

                                                      

15
 Jamieson, D. (August 6, 20136/8/2013) - AFL-CIO Plans To Partner With Progressive Groups, 

'Open Up The Labor Movement'. The Huffington Post; Greenhouse, S. (September 5, 2013) - A.F.L.-

C.I.O. Has Plan to Add Millions of Nonunion Members. The New York Times.  
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cooperation between union members and environmental activists, following a position paper 

on the issue (ibid). To conclude, while there is still relatively little cooperation between 

worker representatives and environmental activists in Israel, perhaps new alliances will form 

in the coming years.  

 

Discussion and Conclusion 

Throughout the paper I focused on the relationship between worker participation and the 

transition to a green economy. The paper intentionally has a wide scope, with the purpose of 

providing a better understand of the unique position of unions in Israel. The wide scope of the 

paper is also its main limitation as it does not allow us to determine any unequivocal causal 

links. Still several main recommendations and conclusions can be established.  

The sectors most vulnerable to the green economy are sectors that are dependent on carbon 

emissions and therefore will need to undergo structural changes, and sectors that are exposed 

to international competition and as such can easily shrink and expend. These usually include 

specific manufacturing industries, such as basic metals and chemicals. Trade union density is 

especially high in two opposing clusters – industries with high emissions, which will be 

affected the most by the transition to the green economy, and domestic services industries, 

which are not expected to change drastically. The presence of unions in high-emitting sectors 

requires them to have a clear position on climate change. 

In Israel, the utilities and petroleum products industries are more dependent on carbon 

emissions than similar industries in other countries (the share of unionized workers in the 

Israeli utility industry is higher than any industry in the countries studied). These industries 

will not be able to continue business as usual operations. They need to start preparing 

immediately for the green transition. In addition, the 'other manufacturing' industry is 

characterized by high emissions, possibly due to the Israeli diamond industry, and should be 

further analyzed. Union membership in Israel is especially high in the utilities sectors and 

clearly worker representatives in the power sector influence the country's energy policy. 

Membership is also rather high in transportation and manufacturing. 

Almost all the unions studied in Germany, the UK and the US have clear positions on climate 

change. The positions vary by union, but there seems to be a trend towards greater support for 

governments' climate policies. Furthermore, several unions, including the ITUC, are proactive 

on climate issues and pressuring their governments to mitigate emissions more aggressively. 

Unions do not only publish official positions on climate policy, they often initiate various 
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environmental activities, including training workers, greening the workplace and formulating 

coalitions with other organizations.  

Israel's labor movement provides a clear exception. Even though carbon-intensive sectors are 

characterized by high union density, unions in Israel have no clear position regarding climate 

change. The indifference to climate change in Israel could be explained by the focus of trade 

unions on protecting worker rights in the short term and not on wider long term goals, by 

public opinion in Israel which is lagging other developed countries on climate change, and by 

the lack of cooperation between the labor and environmental movements in Israel. However, 

all of these processes can change in the near future. Public opinion regarding climate change 

will probably shift as the effects of climate change become more tangible, new arenas of 

cooperation between social and environmental movements are forming and unions will have 

to focus on wider goals to maintain their legitimacy.  

The most important recommendation of this study is that the Israeli labor movement should 

engage with environmental issues and start preparing for a transition to the green economy. 

The focus should begin with carbon-intensive sectors, but as the experience in other countries 

shows, worker representatives in all sectors can contribute in environmental issues. Worker 

involvement can directly assist in fighting climate change, whether it is through local action at 

the plant level, seminars to educate workers or work in the community to improve the 

environment.  

In addition to the moral responsibility of worker representatives to speak up for future 

generations, action on environmental issues also has concrete benefits in the short-term. The 

involvement of labor unions, in cooperation with business representatives and decision 

makers, could ensure that threatened sectors will undergo a transition that not only reduces 

emissions, but is also fair for workers. For example, the labor movement could require 

government assistance in promoting new efficient technologies, new green vocational training 

programs and enforcement of labor standards in new sustainable jobs. The focus on long-

terms skill requirements and strategic investment could also reap economic returns (TUC & 

Working Lives Research Institute, 2008). Finally, engagement in climate change can also 

create new alliances and increase the legitimacy of Israeli labor unions, which are sometimes 

perceived as archaistic and as organizations promoting only the vested interests of current 

members.  

The responsibility of course does not lie only on the unions. Workers will only have an 

influence on environmental issues if their opinions are actually taken into account. The Israeli 

Government should consult worker representatives on environmental policies (such as the 

Green Growth Plan and any strategy to mitigate emissions), just as it is common to discuss 
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these issues with business representatives. The courts should recognize that labor unions 

represent workers in and outside the workplace and that they care about their wellbeing and 

not only their paycheck. Therefore, workers should be allowed to negotiate and declare labor 

disputes if necessary on environmental issues. Finally, environmental NGO's should engage 

with the labor movement to understand how their policies affect workers.  

 

To conclude, the environmental challenges facing the current generation are unique in 

magnitude. The effects of climate change are already being felt today, but the transition to a 

green, low-carbon economy has just started. New regulations will be set in place, businesses 

will change their strategies, and civil society will play a key role in dealing with climate 

change. Workers will be affected by climate change and unsurprisingly labor movements 

around the world are taking initiative to make sure they take part in shaping the transition. 

Israel unions are in an excellent position to engage in climate change. Now is the time to act.  
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Appendix A – Detailed Methodology  

This appendix explains how the two main variables used to determine the effect of the green 

economy on the labor market were calculated and discusses the data sources used to map the 

industries. First, I explain how the carbon intensity of each industry was calculated. The 

second subsection explains how the international competition index was created. The last 

section briefly discusses the source for other variables used in the study.  

 

Carbon Intensity 

The calculation of the CO2 footprint or carbon intensity of each industry is based on an input-

output model. An input-output table represents the interdependence between different 

branches of the economy. With the table it is possible to calculate output multipliers, which 

measure how an increase of one unit of output in one industry will increase output in all other 

industries. The calculation takes into account indirect effects caused by the chain reaction 

throughout the economy. I used the OECD Inter Country Input Output Model which includes 

data for 34 industries in 66 regions, including all OECD countries.
16

 The advantage of using 

OECD and IEA data is that the data is standardized and enables comparison of industries 

across countries. The input-output table allowed us to calculate the multiplier table showing 

how growth in one sector affects growth in the rest of the economy.  

In the second step, the carbon emissions per unit of output were calculated for each industry. 

The calculation was based on dividing IEA 2012 data on direct CO2 emissions
17

 by the total 

output of each industry according to the input-output table, after mapping the IEA 

classification of sectors to the OECD categorization.
18

 In cases where several input output 

industries have one direct correspondence in the IEA dataset (many-to-one mapping),
19

 it was 

                                                      

16
 OECD Inter-Country Input-Output (ICIO) Tables, edition 2015.  

http://www.oecd.org/sti/ind/input-outputtablesedition2015accesstodata.htm 
17

 IEA - CO2 Emissions from Fuel Combustion Statistics: Detailed CO2 Estimates. 
18

 Details on the IEA activities appear in: IEA  - CO2 Emissions From Fuel Combustion: Beyond 2020 

Documentation (2014 Edition).  

These details allow us to map the activities to ISIC Rev 4 groups. The OECD Input-Output industries 

are based on ISIC Rev 3.1 and the correspondence table between ISIC Rev 4 and ISIC Rev 3.1 is 

published by United Nations Statistics Division:  http://unstats.un.org/unsd/cr/registry/regot.asp?Lg=1    

Most of the mapping is straightforward and explained in the text; however there were a few exceptional 

cases. For example, the "coke, refined petroleum products and nuclear fuel" industry was mapped to 

the "other energy industry own use" activity, even though these industries are not exactly identical.  
19

 The "fabricated metal products", "machinery and equipment, nec", "computer, electronic and optical 

equipment", and "electrical machinery and apparatus, nec" industries were mapped to the "machinery" 

sector.  

http://unstats.un.org/unsd/cr/registry/regot.asp?Lg=1
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assumed that these industries have the same CO2 output values. In addition, not all the IEA 

activities and sectors were classified under the OECD industry list (for example emissions 

generated explicitly within the household).
20

 Therefore, the total emissions implied by 

combining the input-output table with IEA data is slightly smaller than actual emissions. 

However, the main purpose of the paper is to compare across industries, and the omitted 

sectors should not significantly affect the comparison.  

Finally, the emissions per output vector was multiplied by the multiplier table to calculate the 

carbon footprint of each industry. The result takes into account not only the direct emissions 

emitted by each industry in each country, but also the indirect emissions caused by industries' 

use of intermediate goods. The methodology is based on a similar technique used by the 

OECD to calculate the carbon dioxide emissions embodied in international trade.
21

 The final 

values for each industry and country are rescaled to represent the number of CO2 grams 

emitted directly or indirectly by increasing each industry's output by 1 USD.  

 

Exposure to International Competition  

An index measuring exposure to international competition was calculated for each industry 

(in each country) based on the OECD Inter Country Input Output Tables. Using the table, the 

exports of each industry in each country were determined along with the total imports of 

goods from corresponding industries in other countries. The index is calculated by dividing 

the sum of exports and imports by the sum of the local industry's output and imports. The 

method assures that the final value is between 0 and 1.  

A value close to zero means that the local industry is not exporting goods and that the country 

is not importing goods from the same industry in other countries (in other words, the 

                                                                                                                                                        

The "motor vehicles, trailers and semi-trailers" and "other transport equipment" industries were 

mapped to the "transport equipment" sector.  

The "rubber and plastics products" and "manufacturing nec; recycling" industries were mapped to the 

"non-specified industry" sector.  

The "wholesale and retail trade; repairs", "hotels and restaurants", "post and telecommunications", 

"financial intermediation", "real estate activities", "renting of machinery and equipment", "computer 

and related activities", "R&D and other business activities", "public administration and defense; 

compulsory social security", "education", "health and social work", "other community, social and 

personal services", and "private households with employed persons" were all mapped to the 

"commercial and public services" sector.  
20

 Emissions from the following IEA activities and sectors were not taken into account: "Unallocated 

autoproducers", "residential", "non-specified other" and "non-energy use in other". Overall these 

emissions account to approximately 10% of world emissions.  
21

 Carbon Dioxide Emissions Embodied in International Trade.  

http://www.oecd.org/sti/ind/carbondioxideemissionsembodiedininternationaltrade.htm 
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consumption from this industry in produced domestically and domestic production is 

consumed within the country). For example, the value of the index for the construction 

industry in Germany is very low. since German companies and residents do not import 

construction services from foreign companies and since the German construction industry 

does not export many goods. A value close to one means that most of the goods produced by 

the industry are exported, or that most of the industry goods consumed in the local economy 

are imported, or some combination of both. For example, the value of the index for the Israeli 

computer industry is high because Israel exports a high share of total output and imports in 

this industry. The value of the index for the Israeli textile industry is also high, but for a 

different reason, as Israel imports a high quantity of textile products, relative to local 

production. 

 

Workers and Union Participation   

To measure the effect on the labor market and labor relations, I also calculated the number of 

workers and union members for each sector. The total employment for Germany and the US 

is based on the OECD STAN database.
22

 This database uses the same classification as in the 

OECD Input-Output Tables and is therefore a good source for the employment data. 

Unfortunately, the STAN database has limited data for the UK and Israel. For the UK, the 

missing data for most industries was taken from the Office of National Statistics Employment 

Survey, and industries for which data was not available were excluded.
23

 The UK and 

Germany data is from 2008 and the US data from 2009 (the latest complete data available in 

the database). For Israel, employment data was taken from the 2012 Labor Force Survey
24

 and 

the industries were mapped to the ISIC Rev. 3.1 classification, in an attempt to keep the 

classification as exact as possible.
25

 

                                                      

22
 OECD.stat, STAN Database for Structural Analysis (ISIC Rev. 3) 

23
 Office for National Statistics, Business Register and Employment Survey (2008) - Table 2 - Total 

employment 1 (thousands) by 2, 3 and 5 digit SIC (public/private sector split). 

The Office for National Statistics uses the SIC 2007 classification, this classification is based on the 

ISIC Rev. 4 definitions which in some specific cases do not correspond well enough with the ISIC Rev. 

3.1 classification. Therefore, the industries "electrical machinery and apparatus, n.e.c" and "R&D and 

other business activities" were excluded. 
24

 Central Bureau of Statistics - Labour Force Surveys 2012: Employed Persons and Employees, by 

Industry, Table 2.1 
25

 Central Bureau of Statistics (2003) – Standard Economics Classification of all Economics Activities 

1993. Second Edition. 

 As part of the mapping the "motor vehicles, trailers and semi-trailers" and "other transport equipment" 

industries were merged.      
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No standardized sufficient international data for union participation by industry was found for 

this study. Therefore, data on union participation was calculated separately for separate 

industries for each country. In the US, data was based on BLS 2014 union membership data
26

 

for major industry sectors. Detailed data according to industry is available only for the private 

sector and therefore the public sector was excluded, and the results regarding the carbon 

footprint and exposure to international competition for each sub-industry were mapped to the 

US major industry sectors.
27

 For the UK, 2014 data on trade union membership as a 

proportion of employees
28

 was combined with data on the number of employees in the UK by 

industry
29

 and mapped to the OECD industries. In Israel, union membership data was taken 

from the CBS social survey.
30

 The data includes both union membership and number of 

employees in major sectors. Unfortunately, I am not aware of any official data on union 

membership density by sector for Germany,
31

 and therefore the section on union density 

discusses only Israel, the UK and the US.  

 

                                                      

26
 BLS (2015), Union Members Summary, Table 3. Union affiliation of employed wage and salary 

workers by occupation and industry. 
27

 The classification of major industry groups according to NAICS codes is explained in the BLS 

document Technical Notes for the Current Employment Statistics Survey 

(http://www.bls.gov/web/empsit/cestn.htm). Mapping from NAICS to ISIC codes is published by 

United Nations Statistics Division. 

The mapping is not always perfect, for example the "post and telecommunication" ISIC Rev 3 industry 

does not have an exact equivalent in the NAICS classification (some sub-industries should be mapped 

to "transport" and others to "information") and was therefore excluded.  

Most of the other industries (besides public sector activities) were mapped but it should be kept in mind 

that even similar industries in both classification are not identical. For example the "manufacturing nec; 

recycling" industry was mapped to "durable goods manufacturing" even though some sub-industries 

may fit better in "non-durable goods manufacturing".  
28

 Office for National Statistics - Trade Union Membership 2014. Table 1.8: Trade union membership 

as a proportion of employees by industry and gender, 1995 to 2014 
29

 Office for National Statistics, Business Register and Employment Survey - Table 1 - GB level 

employment by Broad Industry Group, Table 2 - UK level employment by 2 and 3 digit SIC 200. 
30

 CBS - Social Survey 2012: Table 38, membership of employees over 20 years old in union, 

according to positions in regards to union action and selected characteristics (in Hebrew). 
31

 Data on union density in several industries in many countries is available through the ICTWSS 

Database, however German data is only available until 1997. 

http://www.bls.gov/web/empsit/cestn.htm


39 

 

Appendix B: Unions' Positions Towards Climate Change 

Region Union Members/Sectors Position Examples 

Germany  DBB Civil service federation. 

Includes unions from 

the public and private 

service sectors 

Indifferent  Climate change is dealt within member organization, but not at the federation level 

DGB Umbrella organization 

for unions in various 

sectors 

Proactive 

support 

 

 Initiated the Alliance for Work and Environment, designed to create jobs in building 

conservation. Also launched the Initiative for climate protection and employment in 

Berlin and Brandenburg, aimed at mitigating emissions while securing jobs; and the 

Network Resource Efficiency, under which the organization established programs to train 

employees on network efficiency.
32

  

 Offers working groups and sessions on climate policies. 

 Supports the government's energy and climate goals and call for more immediate action.
33

 

 Call for "investments in sustainable power generation, in reducing energy consumption, 

in sustainable industries and services, in training and education, in research and 

development, in modern transport infrastructures, low-emission cities and municipalities 

and in the efficiency of the public service" as part of a new 'Marshall plan for Europe'.
34

 

Argued that voluntary instruments cannot replace climate legislation and regulation, and 

supported carbon taxes in concept.
35

 

IG BCE Mining, chemicals, 

energy 

Defensive  Strongly opposed environmental tax reforms and argued that negative incentives should 

not be used to reduce emissions. Also opposed the German Renewable Energy Act.
36

 

                                                      

32
  (Calvert, 2011; Heins, Knigge, Kranz, & Bieberstein, 2004; Syndex, 2011). 

33
 DGB (2009) - Energy Policy DGB Hypotheses. Sustainable Energy Against the Background of Climate Policy Requirements. Page 4.  

34
 DGB (2012) - A Marshall Plan for Europe. Proposal by the DGB for an Economic Stimulus, Investment and Development Programme for Europe. 

35
 (Beisheim, 2005). 

36
 (Beisheim, 2005; Laird & Stefes, 2009). 
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Region Union Members/Sectors Position Examples 

 Launched an energy efficiency program along with manufactures (GKV) and Hans-

Böckler Stiftung.
37

 

 Organized demonstrations against the suggested climate levy and argued that proposals to 

further cut emissions endanger jobs.
38

 Eventually the government accepted the union's 

alternative plans to close some plants in exchange for a payment instead of the levy. The 

policy will lead to less emission being cut according to the World Wide Fund for Nature.
39

 

 Argued that Germany should keep all supply options open, including brown coal, and that 

the government should support fossil fuel plants. In addition, argued that Germany should 

not adopt stricter policy than the EU, and that the Kyoto Protocol should not simply be 

extended beyond 2012.
40

 

 Initiated a petition calling for a change in energy policy. The petition demands affordable 

energy and good jobs, and in practice aims that the future energy mix will still include 

coal. The petition was also supported by ver.di and IG Metall. 

IG Metall  Metal workers  Guarded 

support 
 On the one hand, generally supports regulating emission limits for cars, but demands to do 

so in a prudent matter and to refrain from setting limits until at least 2017. 

 Supports investments in renewable energy and recruits new workers in the renewable 

sector to the union. However, also warned that the high costs due to the energy transition 

were risking jobs and called for exemptions for energy intensive industries
41

 (other 

decision makers and unions, including DGB, have also issued a similar warnings). 

Ver.di  Services Defensive   Organized demonstrations against the suggested climate levy. 

                                                      

37
 (Syndex, 2011). 

38
  Clark, P. and Vasagar, J. (March 19, 2015) - Merkel and Hollande Pledge an End to Fossil Fuel Pollution. Financial Times. 

39
 WWF (2015) – A New Climate Policy Instrument for the Electricity Sector. 

40
 Greenpeace (2007) – Who is Who in Climate Protection. Links Between Politics and the Energy Industry; IG BCE and Ver.di (2005) – More Realism Required in Energy 

and Environmental Policies (in German). 
41

 The Wall Street Journal (June 14, 2013) - German Energy Drain. The Green-Power Push is Driving Business to the Low-Cost U.S.; Russel, R. (January 15, 2015) - Unions 

Between Embracing the New and Defending the Old in Energiewende. Clean Energy Wire. 
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Region Union Members/Sectors Position Examples 

 Argued that Germany should keep all supply options open, including brown coal and that 

the government should support fossil fuel plants. In addition, argued that Germany should 

not adopt stricter policy than the EU, and that that the Kyoto Protocol should not simply 

be extended beyond 2012.
42

 

International  ITUC - 

International 

Trade Union 

Confederation 

Various Proactive 

support 
 Climate change is one of the main issues on the confederation's agenda. The organization 

represents the labor movement in the global climate negotiations, demands that 

governments reach an ambitious legally binding agreement limiting the world's 

temperature rise to two degree or less
43

 and criticizes leaders for not doing enough to 

address climate change.  

 Supports green investment, carbon pricing and green bonds.
44

 

 Supports unions' efforts to reduce carbon emissions at the workplace.
45

 

 Organized a global union summit on climate change, and encourages unions to make their 

own climate pledges and to advocate local governments on climate change.
46

 

Israel Histadrut  Largest federation of 

unions from various  

sectors including 

manufacturing, 

transportation and 

utilities 

Indifferent  Climate change is not part of the union's discourse. 

 

UK  

 

GMB Various sectors 

including energy, 

industry, retail, 

Neutral   Supports a just transition to a low carbon economy and member of "Trade Unions for 

Energy Democracy", a global initiative calling to shift the energy sector towards the 

public, as part of the effort to fight climate change. 

                                                      

42
 See Footnote 40 

43
 ITUC (2014) - Workers and Climate Change 

44
 ITUC (13 March 2015) - Sharan Burrow’s speech to the Climate Change Conference – Oslo.  

45
 ITUC - A Union Guideline for Reducing Carbon Emissions at your Workplaces.  

46
 ITUC (2015) - Frontline Briefing Climate Justice: Unions 4 Climate Action; ITUC (2015) - Frontline Briefing Climate Justice: There are no Jobs on a Dead Planet. 
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Region Union Members/Sectors Position Examples 

education, health, social 

services, construction, 

and local government 

  Supports fracking (in contrast to other UK unions), focuses on nuclear power and 

objected to EU emission regulations which will result in closing a UK power plant.
47

 

 Campaigned for clear air, focusing on local air pollution endangering roadside workers.
48

 

TUC - Trades 

Union 

Congress 

Largest federation of 

unions from various 

sectors 

Proactive 

support (on 

most 

issues) 

 Supports the UK emission targets and objects the government's plan to reduce renewable 

subsidies or sell the green investment bank. Generally objects to reducing environmental 

taxation
49

 (with the exception of the Carbon Price Floor
50

). 

 Published a guide on taking action to go green at work,
51

 a guide to negotiating 

environmental issues,
52

 an education workbook on climate change
53

 and a pamphlet on the 

transition to a low carbon economy.
54

 

 Initiated the GreenWorkplaces project, providing training and funding for many projects 

to make workplaces sustainable
55

 and established a growing network of union 

environmental representatives (“green reps”).
56

 

 Committed to campaign for a national goal of a carbon-free power sector.
57

 

 Emphasize the need for clean coal (which is controversial in the environmental 

                                                      

47
 GBM (June 8, 2015) - Congress on Onshore Fracking ; GMB (June 10, 2014) - EU Threat To Aberthaw Power Station; GMB (March 4, 2013) - Use NDA To Build New 

Nuclear. 
48

  GMB (June 8, 2014) - GMB Congress Campaigns For Clean Air. 
49

 TUC (2013) – Green Growth: No Turning Back. TUC Energy and Climate Change Policy. 
50

 (Orion Innovations, 2014). 
51

  TUC (2008) - Go Green at Work. A Handbook for Union Representatives.  
52

 TUC (2010) - Greener Deals: Negotiating on Environmental Issues at WorkGreen Agreements. 
53

 TUC (2009) - Targeting Climate Change: a TUC Education Workbook for Trade Unionists. 
54

 TUC (2008) - A Green and Fair Future. For a Just Transition to a Low Carbon Economy. 
55

  TUC (2010) – GreenWorks: TUC GreenWorkplaces Project Report 2008–10.  
56

 (Alejo & Murillo, 2014). 
57

  Ibid. 
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Region Union Members/Sectors Position Examples 

movement) and created the Clean Coal Task Group.
58

 

USDAW -

Union of Shop 

Distributive 

and Allied 

Workers 

Various sectors, with an 

emphasis on retail 

Indifferent  Supports a tax on the financial sector and possible use of the revenues to fight climate 

change, support the 'close the door' campaign, asking retailers to close the doors in order 

to conserve energy.
59

 

 Almost no other explicit mention of climate change. 

UNISON Public sector Support  Protested cuts in the Environment Agency
60

 and public buses budgets, and called for a 

national effort to increase energy efficiency.
61

 

 Member of The Climate Coalition, which supports an ambitious international climate 

agreement and ending climate pollution from coal use in the UK. 

 Developed an educational module on organizing workers around climate change.
62

 

United the 

Union 

Active in various sectors 

including manufacturing 

and transport 

Support  Criticized world leaders for failing to advance an international climate change agreement 

in 2013
63

. 

 Supports the government's energy policies, while putting an emphasis on a mixture of 

energy options, including carbon capture and storage
64

. 

 In the 2014 annual conference the union reaffirmed its opposition to fracking, agreed to 

                                                      

58
  (Syndex, 2011). 

59
 USDAW (24 March, 2011) - Usdaw Backs the Close the Door Campaign; USDAW - Campaigns We Support. Robin Hood Tax. Online: 

https://www.usdaw.org.uk/Campaigns/Campaigns-We-Support;  
60

 UNISON - Cuts at the Environment Agency.  

Online: http://www.unison.org.uk/at-work/water-environment-and-transport/key-issues/cuts-at-the-environment-agency/the-facts/ 
61

 UNISON (2014) - Warm Homes into the Future: Meeting the UK's Energy Challenges. 
62

 UNISON (2008) - Organizing Around Climate Change and Other Environmental Issues. 

63
 Unite the Union (November 22, 2013) - World Leaders Betray their Citizens on Climate Change. 

64
 Unite the Union - Unite Response to the Department of Energy & Climate Change Call for Evidence on Delivering Secure Low Carbon Electricity Low Carbon. 

https://www.usdaw.org.uk/Campaigns/Campaigns-We-Support
http://www.unison.org.uk/at-work/water-environment-and-transport/key-issues/cuts-at-the-environment-agency/the-facts/
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Region Union Members/Sectors Position Examples 

campaign on climate change, cooperate with the ITUC and campaign for a tax on energy 

companies to be invested in renewable energy
65

. However, the union also supports the 

refining industry
66

. 

 Aggressive position regarding transportation. Calls for stricter environmental standards 

and greater investment in public transportation. Favors rail building over roads
67

. 

USA AFL-CIO Largest federation of 

unions from various 

sectors 

Guarded 

support 
 Established the Center for Green Jobs to promote green jobs and create standards for such 

jobs. 

 Called for increased investment to fund the environmental transition, but also implicitly 

supports an "all of the above" strategy of continuing to rely on all energy sources 

(including coal, fracking and deep off-shore oil drilling).
68

 

 Vaguely supports domestic regulation and climate change legislation, but while the 

federation recognizes climate change, it does not explicitly endorse emission reduction 

targets.
69

 

 Calls for a global agreement to mitigate emissions, but does not specify exact targets, and 

opposes the ITUC stringent emission reduction targets, which are necessary according to 

the IPCC.
70

  

 On the one hand, the AFL-CIO did not attend the climate march and supports the 

Keystone XL project which is vehemently supported by the US environmental movement. 

                                                      

65
 Unite the Union (2014) – Hope, Jobs, Homes, Health. Summary of Decisions of the July 2014 Unite Policy Conference. 

66
 Unite the Union (2013) - Unite Submission to the House of Commons Energy and Climate Change Committee: New Inquiry: UK Oil Refining. 

67
 (Unite the Union, 2009). 

68
 (The Labor Network for Sustainability, 2014); AFL-CIO (2009) – Resolution 10: Creating and Retaining Sustainable Good Green Jobs. AFL-CIO Convention; AFL-CIO 

(June 2, 2014) - Statement by AFL-CIO President Richard Trumka on New EPA Power Plant Emission Rules.  
69

 Ibid. 
70

 (Trade Unions for Energy Democracy, 2014); Brecher, J. Costello, T. and Smith, B. (March 10, 2008) – Labor's War on Global Warming. The Nation. 
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Region Union Members/Sectors Position Examples 

On the other hand, the AFL-CIO president also attacked congress for not taking action 

with respect to climate change.
71

 

AFSCME - 

American 

Federation of 

State, County 

and Municipal 

Employees  

Mostly public 

employees 

Proactive 

support 
 Advocates for an aggressive emission reduction strategy. Calls for emissions reduction 

levels consistent with the recommendations of the IPCC and calls for at least 20% of 

electricity production by renewable sources by 2020. Supports investments in clean 

technology, public transportation and energy efficiency improvements
72

. 

 Created a “Green Ribbon Committee” to study how the union fights climate change. As a 

result, a green toolkit for union members was created including recommendations for 

green workplace initiatives. The toolkit also includes "sources of green funding and green 

job training and information on 'green bargaining' contract language"
73

.  

 Encourages members to adopt a greener lifestyle
74

. 

 Supports shareholder activism in addressing climate change, through public employee 

pension funds
75

.  

Change to Win Federation of the 

International 

Brotherhood of 

Teamsters, Service 

Indifferent   Commissioned a report on green jobs along with the Sierra Club, the Laborers 

International Union of North America, and the International Brotherhood of Teamsters
76

. 

 Besides the report, there is no clear stance on climate change, probably since the 

federation is rather decentralized
77

. 

                                                      

71
 Aronoff, K. (February 25, 2015) - Some Unions Think Supporting Keystone XL Was A Mistake; Geman, B. (Jan 12, 2012) - Union Chief: Congress Controlled by 

'Climate Change Deniers'. The Hill.  
72

 AFSCME (2008) - Global Warming and Green Jobs (2008). Resolution No. 46, 38th International Convention; AFSCME (2010) - Climate Change Action Plan. Resolution 

No. 4, 39th International Convention.  
73

 AFSCME (2010) - AFSME Green. Resolution No. 57, 39th International Convention; AFSCME - AFSCME Green Toolkit.  

Online: http://www.afscme.org/issues/environment/afscme-green-toolkit 
74

 (The Labor Network for Sustainability, 2014) . 

75
 AFSCME (2014) - Addressing Climate Change. Resolution No. 27. 

76
 (Good Jobs First, 2009). 
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Region Union Members/Sectors Position Examples 

Employees International 

Union and United Farm 

Workers 

 

NEA Education  Support 

(passive) 
 The union "believes that humans must take steps to change activities that contribute to 

global climate change"
78

, and officially supports environmental education programs.  

 Supports green schools through the union's green grants program. 

 Developed lessons on climate change, sustainability and green energy
79

. 

SEIU - Service 

Employees 

International 

Union 

Health care, property 

service (including 

janitors, food courts, 

security officers) and 

public service 

Proactive 

support 

  

 Calls for green contract provisions in collective bargaining agreements, in regards to 

cleaning products healthcare, alternative transportation and other fields. Such provisions 

improve the workers' environment and may contribute to mitigating emissions
80

. 

 President of the organization joined the 2014 climate march arguing that working class 

families are among those who will bear the brunt of the impacts of climate change. 

 Member of the BlueGreen Alliance, a coalition of labor unions and environmental 

organizations.  

  

  

                                                                                                                                                                                                                                                              

77
 (Costello, 2010). 

78
 NEA – 2014-2015 Resolutions: I-9. Global Climate Change. Page 86. 

79
 (The Labor Network for Sustainability, 2014);  

National Education Association - Clean Energy Education. Online: http://www.nea.org/tools/lessons/clean-energy-education.html  
80

 SEIU - Green Contract Provisions Online: http://seiu.biz/a/ourunion/green-contract-provisions.php  
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