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1. 0FIntroduction 

The acceleration of the decarbonisation process necessary to meet the targets set for 2050 to make 

Europe “the first climate-neutral continent”1F

1, as well as being based on a digital economy, poses 

complex processes of reorganisation in every aspect of society for EU Member States (Rugiero, 

2021). 

Achieving the goal of climate neutrality requires a “radical revision of the model of extractive and 

fossil fuel-based linear growth of the past, with a restructuring of the entire economic system” 

(Galgoczi 2019, p. 2) which has profound economic and social consequences: on the competitiveness 

of industrial systems, on employment, on working organisation and conditions, on the skills of 

workers and on their territories, creating new challenges for industrial relations and social dialogue 

(Rugiero, 2019). 

The ecological transition can create new economic opportunities with the development of green jobs, 

establishing itself as a lever to relaunch production and employment that tackles climate change while 

still allowing the economy to expand. It is in response to the global economic and financial crisis that 

began in 2008 that the concept of “green economy” has gained a significant impetus as a new 

economic paradigm that attempts to reconcile environmental protection with growth, promoting an 

economic recovery based on the ecologically oriented use of natural resources (UNEP, ILO, IOE, 

ITUC, 2008; Rugiero, 2011). 

However, in addition to favouring the creation of new jobs, such as those connected to the 

development of renewable sources and the improvement of energy efficiency, the transition towards 

a carbon neutral economy will also inevitably involve job losses in sectors dependent on the 

production of energy from fossil fuels and in the processes of ecological conversion in industry, with 

multiplicative effects on the entire economic system. 

The decline and transformation of some types of production processes and local economies, the 

resulting consequences in terms of employment, the quality of working conditions and social 

exclusion – with the consequent exacerbation of the issue of the dilemma between job and 

environmental protection – are potential contradictions connected to the diversified impacts of 

climate change mitigation and adaptation policies. The climate challenge, in the short term, especially 

in the absence of adequately planned just transition policies2F

2, can in this sense function “as an 

aggravating factor for existing social risks regarding health, poverty, inequality and human security” 

(IPCC, 2014). 

 
 This chapter was written by Serena Rugiero, who is senior researcher at the Giuseppe Di Vittorio Foundation-Fdv, 

where she coordinates the “Energy, Development and Innovation” Research Area, and is a professor of General Sociology 

and Environmental Sociology at the University of Molise. Paragraph 4.7 relating to the steel sector was written by Lidia 

Greco, professor at the University of Bari; the data contained in paragraph 3 were analysed by Samuele Alessandrini. 
1 In line with the commitment of the EU to global climate action under the Paris Agreement (UNFCCC, 2015), in 

November 2018 the European Commission set the long-term goal of a climate-neutral Europe, to be achieved by 2050. 

The European Green Deal is the roadmap to achieve zero net greenhouse gas emissions for the EU economy (Commission 

communication 2019). The climate law regulation will transform the goal of achieving climate neutrality into a legally 

binding commitment. 
2 The concept of “just transition”, which together with “decent work” was included in the Paris Agreement (UNFCCC 

2015) and further defined in the global guidelines on work of the United Nations International Labor Organization (ILO 

2017), is one of the integral elements of the European Green Deal to ensure equal opportunities and that no one is left 

behind in adapting to the green and digital economic transformation of Europe (Commission communication (2020), A 

strong Social Europe for just transition, https://eur-lex.europa.eu/legal-

content/EN/TXT/?uri=CELEX%3A52020DC0014). Through the “Just Transition Mechanism” (JTM), Member States 

are required to develop territorial plans (TJTP) to access funding from the “Just Transition Fund” which, within the 

framework of the cohesion policy, aims to help the territories most affected by the conversion to climate neutrality. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0014
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0014
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The emergence of new social risks inherent in the decarbonisation process has been further 

accentuated by the global crisis as a result of the COVID-19 pandemic which has exacerbated the 

long-term challenges of ecological transition: hitting all the energy markets (but with particularly 

serious implications for those countries most dependent on income from fossil-fuel activities), 

causing unprecedented job losses and massive increases in the price of electricity and gas with the 

serious consequences that high energy costs have on investments and companies (and, therefore, 

consequently on employment levels) and to the detriment of the most vulnerable groups of the 

population, aggravating the phenomenon of energy poverty which is increasingly widespread even in 

advanced economies (Bouzarovski S, et al., 2020)3F

3. 
On the other hand, the crisis caused by COVID-19 may also offer an opportunity to accelerate the 

implementation of the Green Deal through the National Recovery and Resilience Plans (NRRP), the 

aim of which is to mitigate the economic and social impact of the pandemic by guaranteeing, in the 

long term, a sustainable recovery that promotes a green transition, provided however that the plans 

support an inclusive ecological transformation. 

The pandemic emergency, therefore, further encourages the search for agreements that make it 

possible to face the distributive effects of the crisis in the most equitable and balanced way possible, 

recalling in fact the centrality of the founding principles of just transition which have to be an integral 

part of decarbonisation, giving the social partners a key role as active agents of change in favour of 

the sustainability of development and its social acceptance4F

4 (Rugiero, 2021). 

The concern for the social dimension of the transition is also renewed in the face of the richness and 

complexity of the policy proposals of the Fit for 55 package for achieving the intermediate objectives 

of the green deal by 2030. This concern was powerfully expressed by IndustriAll Europa with a 

position paper5F

5 that calls for clear solutions for the management of the social consequences for the 

future of millions of workers who will be affected by decarbonisation processes in industrial value 

chains along with the communities they come from, by virtue of the inextricable interweaving 

between energy-environmental technologies and the economic and social fabric of the territories. 

In addition to the closure of activities that are no longer economically profitable and environmentally 

sustainable (such as, for example, thermoelectric power plants and refineries), the impact on the 

industrial and employment system concerns all the supply chains, also involving product and process 

transformations that are transversal to many sectors, with particularly serious consequences for the 

so-called hard-to-abate (HTA) sectors. 

In this context, it is more crucial than ever that due attention is paid to the subject of the requalification 

and relocation of workers, the reconversion of sites and the management of the consequences on the 

related industries and, therefore, the measures necessary to safeguard employment and  employability, 

for the protection of incomes and the resilience of local economies through just transition policies 

rooted in the processes of social dialogue and innovative collective bargaining (Rugiero, 2021). 

The industrial relations system and social dialogue are fundamental tools to ensure a “socially just 

transition” in favour of decarbonisation, aimed at ensuring that workers’ rights are protected and that 

new good (sustainable and quality) jobs are made available, as well as the overcoming of inequalities 

through the promotion of worker participation in decision-making processes. 

The ecological transition can also become an opportunity to redefine a new role of representation and 

representativeness of work: starting from an internal rethinking within the union, this allows the 

 
3 With the phenomenon of energy poverty in Italy we mean the difficulty in purchasing a minimum basket of energy 

services (electricity, heating, domestic hot water, etc.) with effects on the maintenance of a decent standard of living, on 

people’s health and also on mortality (Faiella I., La Vecchia L., Borgarello M., 2017; Rugiero, Ferrucci 2020). 
4 In this regard, it should be remembered that a “just transition” approach to ensure that social conditions are an integral 

part of climate action was led by the trade union movement at international level well before the turning point marked in 

2015 by the adoption of the UN Agenda 2030 and the COP 21 Climate Conference (Ituc 1997, 2010; Ces 2006, 2011), to 

then become a mainstream narrative at the level of Unep, Cedefop, OECD (Ilo 2018) and one of the integral elements of 

the European Green Deal (Rugiero, 2021). 
5 IndustriAll Europe, 2021, The European Fit for 55 package IndustriAll Europe’s initial reaction, Position Paper. 
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requests that arise from the transformation processes underway in the new forms of relations between 

state, market and society to assume a different model of development, on that is compatible with 

environmental concerns (ibid). 

The “environmental question”, therefore, starting from the issue of the compatibility of work-

environment/health, constitutes an opportunity for trade union action to rethink its own identity from 

the point of view of renewal. 

2. Theoretical and methodological framework of the study 

The challenge of decarbonising the capitalist system places the relationship between science, 

technology and the development of industrial activity at centre stage (Rosenberg, 1991).  

The trust placed, often also in the trade union sphere, in the pivotal role of technological innovation 

and science for the decarbonisation of energy-intensive industries is attributable to the perspective of 

ecological modernization (Mol, Sonnenfeld 2000; Spaargaren, Mol 1992)6F

6. 

However, so that the introduction of new technologies enable decarbonisation to be a factor capable 

not only of increasing productivity and improving the quality and supply of new, more eco-

compatible products, but also of promoting improvements in working and living conditions in the 

territories, it is necessary to promote a “high” path to the evolution of the organisation of work 

favoured by technological changes and enhancing a new role for industrial relations. 

The search for the integration of environmental and social quality cannot in fact be based exclusively 

on advances in technology and scientific discoveries, but requires a profound political-cultural 

change, one that leads to comprehend the complex interactions between technological transformation 

and societal change within the framework of a “socio-technical transition towards sustainability” 

(Rugiero 2021).  

The search for the integration of environmental and social quality cannot in fact be based exclusively 

on advances in technology and scientific discoveries, but requires a profound political-cultural 

change, one that leads back into the same frame the complex interactions between technological 

transformation and societal change within the framework of a “socio-technical transition towards 

sustainability” (Rugiero 2021). 

This orientation allows us to overcome a reductionist approach to the study of innovation which, 

placing it in a purely economic framework or bringing it back to a technological determinism 

(Rugiero S., Caramis A., 2018), prevents us from grasping that technological complex are influenced 

by cultural values and the social structure and, at the same time, co-determine culture, social 

organisation and work. 

It is precisely the reading of the technological transition in favour of sustainability as a socio-technical 

system, based on a vision of systemic change and a multilevel perspective (Bijker 1987; Smith, 

Stirling 2010; Geels 2002), that allows us to affirm the role that trade union action in governing these 

processes in a socially equitable and balanced way. This narrative proposes a transition that is an 

alternative to both a market-based transition and one based on ecological modernisation: promoting 

the construction of a labour-oriented transition7F

7 that provides a voice to those on whom the 

 
6 Ecological modernisation is both a sociological theory of social change on the transformations that contemporary 

industrial societies go through in the face of the ecological challenge (the relationship between modernity and the 

environment, the new agendas of environmental policies, etc.), and a social practice (industrial ecology, sustainable 

consumption). At the heart of this approach is the idea of the ability of contemporary societies to cope with the ecological 

crisis by incorporating environmental interests into economic growth and daily practices through a large-scale 

restructuring of production and consumption cycles to be achieved with the use of new, more sophisticated and cleaner 

technologies. Science and technology are therefore recognised as central institutions of environmental reform. 
7 Paul Hampton speaks of a class-oriented approach from the unions in climatic change, capable of placing work at the 

centre of ecological transition policies. 
 



7 

 

distributive effects of the transition fall and who might be the active agents of this transformation 

(Rugiero, 2021). 

It is in this theoretical framework that we will analyse the decarbonisation of the HTA sectors: through 

a narrative which is based on work, proclaiming the need not to entrust the action of response to 

climate change exclusively to states and the market. 

Given the technological levers of decarbonisation for each sector, we will analyse the social risks 

connected to these processes of change and the set of practices in industrial relations through which 

the social partners are trying to take an active role in the dynamics of the ecological transition of 

industry, with the aim of encouraging worker participation and the assessment and monitoring of the 

social impacts of transition processes. 

In this sense, the study is configured as research-action, aimed at promoting scientific knowledge that 

allows the elaboration of trade union intervention needs and their implementation through the 

involvement and participation of the players involved (Touraine, 1978, 1993; Burawoy, 2005; 

Chevalier & Buckles, 2019)8F

8. This makes it possible to relate labour representation with the scientific 

community and other social and institutional players to strengthen collective intervention in favour 

of a just ecological transition. 

The energy-intensive sectors represent paradigmatic fields of study in defining a new approach to 

trade union action with respect to the climate issue due to the wide range of industrial and employment 

conversions that their decarbonisation involves. 

The study is focused on the steel, ceramics, cement, glass, chemical (including plastic and chemical-

pharmaceutical) sectors because of their importance in and to the Italian economy and their high 

emission footprint which places them at the centre of the decarbonisation policies of Italian industry. 

From a methodological point of view, both a quantitative and qualitative approach was used, through 

a desk analysis and a field survey conducted through in-depth interviews with “privileged witnesses”: 

workers’ union representatives, employers and representatives of employers’ organisations, and 

experts. 

The desk research part was based on the systematic collection and statistical-IT processing of 

statistical and territorial data and of secondary legislative-regulatory sources to describe the main 

characteristics of the sectors in question. 

The field survey part was carried out with qualitative interviews that made it possible to analyse the 

impacts of decarbonisation processes on multiple levels, through an interview outline focused on the 

following analytical dimensions: 

• Economic and employment trends 

• Impact of the sector on the environment and presence – in the decarbonisation debate – of tensions 

attributable to the so-called environment/work dilemma 

• Technological innovation and decarbonisation processes: policies and intervention levers 

• Drivers for and barriers to decarbonisation processes 

• Risks and opportunities of decarbonisation processes (in particular, in terms of employment with 

respect to business strategies and industrial reorganisation/conversion plans) 

• Industrial relations and social dialogue: the position of the social partners, bilateral initiatives 

expressed in company bargaining at national and company level, the presence of innovative practices 

to support the ecological transition. 

A list of all the interviewees, whom we thank for their willingness to participate in the survey can be 

found in the annex 1. 

  

 
8 For an examination of the relationship between research-intervention and trade union action in the context 

of a number of experiences in Italy, see: D. Di Nunzio, 2021, Research-intervention and trade union action: 

an adaptive model in the light of some experiences, Working Paper FDV, to be published soon. 
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The work is organised as follows: section 3 describes the national landscape for the energy intensive 

industries through a comparative analysis of economic variables and social characteristics. 

Furthermore, the data on the greenhouse gas emissions of the various sectors in the EU-ETS system 

are analysed. 

The fourth section illustrates in detail, for each sector, current and future decarbonisation paths: the 

most promising technological levers, their possible repercussions, the position and role of the social 

partners with respect to the risks and opportunities of decarbonisation processes, and the presence of 

innovative practices in industrial relations to support the transition. 

The final chapter is devoted to concluding reflections and a number of recommendations. 

3. Main characteristics of “energy intensive” manufacturing in Italy: socio-

economic performance and emissions in the steel, cement, ceramics, glass 

and chemical sectors 

 

3.1 Introduction 

In Italy, the manufacturing sector has a strong centrality both in terms of added value produced (in 

2019, equal to 32.4% of total economic activities) and positioning on international markets, thanks 

to a strong production and technological specialisation 9F

9. 

 

Tab. 1 – Gross added value of total manufacturing production (billions of euros, values linked 

to 2015;  EU27 from 2020) 

Period 2000 2010 2015 2019 

EU2710F

10 1,538.26 1,699.82 1,866.85 2,047.63 

Germany 486.39 545.69 615.76 659.18 

Italy 259.55 240.92 238.29 256.88 

UK 258.50 241.79 247.35 252.64 

France 206.12 216.30 229.38 245.41 

Spain 130.80 124.37 121.77 131.01 
Source: FDV elaboration on EUROSTAT data 

Furthermore, from an employment point of view, Italy is the second country in Europe (EU27) with 

the highest number of employees (3.8 million in 2019) in the manufacturing sector (EUROSTAT, 

2021). 

In 2020, the Italian production system was severely affected by the effects of the COVID-19 

pandemic. Investment spending decreased by 8.6% compared to the expansion forecasts made at the 

end of 2019 (Banca d'Italia, 2021).  

All production sectors have been impacted by the crisis: for industry in the strict sense, the decrease 

in the added value produced is around 11.1%, to a greater extent than in the other sectors (-8.1% in 

services, -6.3% in construction and -6% in agriculture). Furthermore, ISTAT highlights how the crisis 

has mainly affected smaller companies (ISTAT, 2021). 

 

 
9 For detailed information on the data processed in this paragraph, see Annex 2. 
10 It refers to EU27 countries since 2020:  including Croatia, but without the UK.  
Database updated for EU27 aggregate - Products Eurostat News - Eurostat (europa.eu). 
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3.2 Economic trends 

The manufacturing sectors analysed in this study (steel, cement, ceramics, glass, chemicals/plastic 

and chemical-pharmaceutical), the so-called hard-to-abate sectors, deal mainly with the 

transformation of raw materials, with the exception of the chemical sector in which there is a real 

activity of the creation of materials (from fossil, organic or recovered materials). 

As regards the number of companies, there is a decrease in the activities present in Italy for all the 

sectors under consideration. In particular, compared to 2009, the sectors of the production of cement, 

glass and pharmaceutical products in 2019 show a reduction in the number of active companies of 

more than 20% (respectively -26.8%, -30.6% and -22.1%). 

 

Tab 2 – Number of firms and added value to the factor cost (billions of euros) in absolute 

value and as a percentage of total economic activities, Italy 

Period 2009 2019 

Variable Businesses Value added Businesses Value added 

Manufacture of concrete 
and building materials 

15,451 5.99 0.9% 11.308 4.68 0.6% 

Δ 2009 
   

-26.8% -21.9% 

Manufacture of ceramics 
and building materials 

        4,097 2.34 0.4% 2,660 2.64 0.3% 

Δ 2009 
   

-12.0% 8.0% 

Manufacture of chemicals 
and plastics 

        4,547 7.74 1.2% 4.106 12.74 1.5% 

Δ 2009 
   

-9.7% 64.7% 

Manufacture of 
pharmaceutical products 

498 7.23 1.1% 388 9.98 1.2% 

Δ 2009 
   

-22.1% 38.0% 

Metallurgy 3,953 5.54 0.9% 3252 9.05 1.1% 

Δ 2009 
   

-17.7% 63.4% 

Manufacture of rubber and 
plastic products 

     11,116 8.90 1.4% 9,343 12.92474 1.6% 

Δ 2009 
   

-15.9% 45.3% 

Manufacture of glass and 
glass products 

        4,544 1.74 0.3% 3.152 2.43 0.3% 

Δ 2009 
   

-30.6% 39.6% 
Source: FDV elaboration on ISTAT data 

However, a positive trend in the evolution of added value corresponds to the dynamics of the decrease 

in the number of enterprises. The chemical products and metallurgy sectors show the highest growth 

rates in 2019 compared to 2009 (respectively +64.7% and +63.4%). These are followed by the plastics 

(+45.3%), glass (+39.6%) and pharmaceutical sectors (+38.0%). The data relating to the production 

of building materials, similar to the construction sector, instead show great difficulty in recovering in 

relation to the years of the crisis: the production of ceramics grows in 2019 by +8.0%, while the added 

value of the sectors responsible for the production of cement, lime, gypsum, concrete and other 

building materials show a significant decline in 2019 (-21.9%). The data relating to the cement sector 

and the production of building materials substantially offer the image of a sector in great difficulty 

due mainly to the drastic drop in demand and the imbalance in the trade balance of the sector: 

according to the Federation of the Cement Sector Associations (Federbeton) between 2018 and 2019 

alone, cement production fell by 80,000 tons following a multi-year downward trend. 
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3.3 Employment, import-export and company-size trends 

Employees, in 2019, in most sectors represent more than 90% of the total labour force. 

 

Tab. 3 – Number of workers and employees and hours worked by employees in absolute value 

(thousands) and per capita (units), Italy 

Period 2009 2019 

Variable Workers  Employees Hours 
worked by 
employees 

Workers  Employees Hours 
worked by 
employees 

Cement and 
building materials 

134,934 112,815 190,965 79,116 65,334 107,225 

Δ 2009 
   

-41.4% -42.1% -43.9% 

Ceramics and 
building materials 

55,567 50,565 75,779 35,821 32,746 51,617 

Δ 2009 
   

-6.3% -5.9% -3.1% 

Chemicals and 
plastics 

115,583 109,514 178,282 120,083 115,932 192,717 

Δ 2009 
   

3.9% 5.9% 8.1% 

Pharmaceutical 
products 

65,694 65,117 107,110 66,834 66,624 110,655 

Δ 2009 
   

1.7% 2.3% 3.3% 

Metallurgy 135.135 129,324 198,410 119,173 115,117 185,870 

Δ 2009 
   

-11.8% -11.0% -6.3% 

Articles in rubber 
and plastic 
materials 

190,081 174,566 282,500 182,332 170,900 285,155 

Δ 2009 
   

-4.1% -2.1% 0.9% 

Glass and glass 
products 

42,258 35,842 57,956 34,540 30,211 49,155 

Δ 2009 
   

-18.3% -15.7% -15.2% 
Source: FDV elaboration on ISTAT data 

Employment in the years following the crisis continues to decline in all the sectors analysed. The 

sectors most affected by the reduction in the number of employees are those relating to the production 

of cement, ceramics and building materials. In 2019, the only sectors to record employment growth 

are those of the chemical and pharmaceutical sectors (+3.9% and +1.7% respectively). Furthermore, 

in both sectors, direct employment shows even higher growth rates than in 2009 (+5.9% and +2.3%). 

As for the import-export dynamics, that of ceramics is certainly one of the sectors that shows a trade 

balance very much in favour of exports: from 2009 to 2019 the positive balance increased by +34.7%. 

Furthermore, the ceramics sector alone is responsible for 1% of total national exports in 2019. 

According to Confindustria Ceramica data, in 2020 the turnover of the tiles and ceramics sector alone 

was 5.13 billion euros, 86% of which came from exports (i.e., 4.41 billion euros). 
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Table 4 – Import and export, values in millions of euros and as a percentage of the total 

classes, Italy to all areas 

Class Exports Imports Absolute balances  
2009 2019 2009 2019 2009 2019 

Cement and building 
materials 

      
2,394.41 

3,254.34 974.26 1,385.71 + + 

 
0.8% 0.7% 0.3% 0.3% 

  

Ceramics and building 
materials 

      
3,485.26 

4,847.69 717.69 1,120.56 + + 

 
1.2% 1.0% 0.2% 0.3% 

  

Chemical substances 
and products 

17,856.16 30,904.94 25,807.26 38,243.56 - - 

 
6.1% 6.4% 8.7% 9.0% 

  

Pharmaceutical, 
chemical-medicinal 
and botanical items 

    
12,150.83 

32,689.70 16,184.74 28,956.30 - + 

 
4.2% 6.8% 5.4% 6.8% 

  

Products of metallurgy 17,574.80 30,910.15 19,307.69 35,449.33 - - 

 
6.0% 6.4% 6.5% 8.4% 

  

Articles in rubber and 
plastic materials 

    
10,528.44 

16,932.97 6,422.72 10,960.40 + + 

 
3.6% 3.5% 2.2% 2.6% 

  

Glass and glass 
products 

      
1,800.16 

2,443.80 1,252.75 1,783.05 + + 

 
0.6% 0.5% 0.4% 0.4% 

  

Source: FDV elaboration on ISTAT-ICE data 

On a national level, the chemical-pharmaceutical sector weighs heavily on both exports and imports. 

Between 2009 and 2019 for the chemical sector, exports increased by +73.1% and imports by +48.2%. 

In the same period, exports from the pharmaceutical sector more than doubled (+169.0%) and imports 

increased by +78.9%. 

The products of the metallurgical industry also have a significant impact on national exports and 

imports. Compared to 2019, the negative trade balance in the sector widens further, going from -1.7 

billion euros to -4.5 billion euros. 

In the sectors of plastic and rubber articles and glass and glass products, commercial exchanges are 

very lively. Both sectors show a progressive consolidation of trade flows, presenting a clearly positive 

trade balance. 

Now we will look specifically at the production structure of the sectors analysed, focusing on the 

average number of employees per local unit in the Italian macro-regions. 
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Table 5 – Average number of employees per local unit by macro-regions in Italy, 2019 

Territory North Centre South Italy 

Cement and 
building materials 

7 5 4 6 

Ceramics and 
building materials 

22 8 3 11 

Chemicals and 
plastics 

23 14 10 19 

Pharmaceutical 
products 

154 185 39 140 

Metallurgy 44 26 11 34 

Articles in rubber 
and plastic 
materials 

17 12 11 16 

Glass and glass 
products 

12 9 6 10 

Macro area 
average 

40 37 12 34 

Source: FDV elaboration on ISTAT data 

At a national level, companies that deal with pharmaceutical production have a greater number of 

employees working in local units; the Italian average (140 employees per unit) sums up a very 

heterogeneous macro-regional distribution. The data therefore suggests the presence of medium-sized 

enterprises in northern and central Italy and of small and micro enterprises in southern Italy. For the 

metallurgical sector too it is necessary to highlight a clear difference in the average size of companies 

in the Centre-North and those in the South. Compared to the Italian average of 34 employees per local 

unit, companies in the North employ almost 30% more employees, while those in the South employ 

67% less. 

In the northern area we find the largest companies, especially in the ceramic and glass sectors. In 

general, the companies of the South, in the strategic manufacturing sectors that we have considered, 

always show values below the national average, offering a snapshot of an extremely fragmented 

economic fabric characterised by small businesses. At the sectoral level, the companies that deal with 

the production of building materials and glass are the smaller ones, followed by the medium-sized 

chemical-plastic companies and finally the metallurgy sector. 

 

3.4 Emissions 

The study took into consideration the data of industrial plants that are part of the EU-ETS system, 

excluding thermoelectric plants which, though, are responsible for 51.1% of the emissions of the ETS 

system. 

  



13 

 

Tab 6 – Number of plants by sector in Italy in 2005 and 2019 and relative percentage change 

Sector 2005 2019 2019/2005 

Ceramics and brick *11F

11 34 119 250% 

Chemical* 73 86 17.8% 

Glass 55 50 -9.1% 

Cement 52 30 -42.3% 

Lime 31 23 -25.8% 

Iron and steel industry (electric) * 41 80 95.1% 

Integrated steel industry 3 3 0.0% 

Total 289 391 35.3% 
Source: FdV elaboration on ISPRA data 

In Italy, the number of industrial plants subject to emissions trading regulations had increased by 

2019 compared to 2005 by 35.3%. In 2019, the ceramic and brick sectors (30.4%), the chemical sector 

(22.0%), and the steel industry with electric furnaces (20.5%) make up the most of the total industrial 

plants in the country. The sectors relating to the production of cement and the production of lime 

show a notable downsizing in the number of ETS plants in Italy. In the last 15 years, plants have 

decreased by -42.3% for cement and -25.8% for lime. With regard to CO2 equivalent emissions, those 

produced by the plants involved in trading carbon quotas represent on average 37.2% of the national 

greenhouse gas emissions from 2005 to 2019 (ISPRA, 2020). 

 

Fig 1 – Sector share of the number of plants (“plant”) and related emissions (“emis”) in 2005, 

2015 and 2019, Italy 

 

Source: FDV elaboration on ISPRA data 

 
11 For the ceramic and brick, chemical and iron, and steel sectors (with electrical production cycles), a legislative change took place 

in 2013 which broadened the scope of application of the ETS regulation. 
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Figure 1 shows that the sectoral breakdowns of the number of plants and their emissions have 

decidedly different distributions. Most of the emissions are due to a relatively low number of plants 

belonging to the sectors with the highest emission intensity per plant, such as cement, electric steel 

and integrated cycle plants. 

According to what is reported in the report of the National Inventory of Greenhouse Gas Emissions 

(ISPRA, 2021), in terms of CO2 equivalent, the manufacturing industry (ETS and non-ETS sectors) 

produced 11.9% of the total national greenhouse gas emissions in 2019 (emissions result from the 

combustion of fuel). Specifically, the emissions shown in the graph below refer only to those which 

originate from energy use in the manufacturing industries. 

 

Fig 2 – Trend of greenhouse gas emissions in the manufacturing industry 

 

 
 

Source: FdV elaboration on ISPRA data 

 

There is a general trend of reduction in emissions from 1990 to 2019. In particular, the iron and steel 

and chemicals sectors have experienced a more pronounced reduction than the non-metallic minerals 

sector. Between 1990 and 2019 CO2 emissions (almost all greenhouse gas emissions) decreased by -

61.1% for the iron and steel sector, -57.7% for chemicals and -48.2% for non-metallic minerals. In 

2009 an overall reduction of emissions for all the sectors occurred because of the economic recession, 

but some sub sectors reduced more sharply (iron and steel, non-metallic minerals. In 2010 production 

levels restored for iron and steel, but a further significant drop is noted in 2013 due to environmental 

constraints of the main integrated iron and steel plant in Italy (Taranto) which had to reduce its steel 
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production level. Non-metallic minerals emission trend is driven by the cement industry which 

strongly reduced its production levels between 2009 and 2013, in relation to the economic recession 

and the crisis of building construction sector. The decreasing trend of CO2 and N2O in the last years 

is driven by the trend of non-metallic minerals industry emissions due to the reduction trend of cement 

productions.  
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4. The paths of decarbonisation for the “hard to abate” industries: 

technological levers, social impacts and industrial relations 

 

4.1 National decarbonisation goals 

As can be seen from the analysis carried out, the so-called hard-to-abate sectors have a central role in 

the Italian industrial fabric, supplying all the downstream sectors of the national economic chain. 

According to the recent study “Strategy for the Decarbonisation of Hard-to-Abate sectors”12F

12, the 

industries we analysed (including foundries and papermills) as a whole: 

• generate €88bn of gross added value, equal to 5% of the national GAV 13F

13, 

• focus on exports with 60% of the turnover generated outside Italy, 

• have a high absorption of resources with about 700,000 jobs created (of which 350,000 are 

direct) which, in many cases, correspond to a permanently employed and highly specialised 

workforce, 

• are responsible for 18% of national CO2 emissions. 

Hence the strong push towards decarbonisation as a crucial competitiveness factor for maintaining 

the country’s industrial profile, but also the difficulties that this path encounters, given the structural 

characteristics of the Italian productive fabric, made up, apart from a few large groups, mainly by 

small- and medium-sized enterprises. The cost of energy has always been a major historical 

competitive disadvantage of the national economic chain, which is among the highest in Europe as a 

net energy importer. The national energy mix relies heavely on natural gas (42% of electricity 

production14F

14), of which Italy is the second largest importer in Europe (over 90% of demand), with 

Russia as the main supplier (37.8%). This explains the particularly critical situation deriving from the 

boom in the prices of raw materials following the pandemic, from that of energy commodities 

(primarily gas) due to supply difficulties and the high prices achieved by CO2 emission permits. The 

imbalances in the gas market are now further affected by the explosion of the Russia-Ukraine conflict 

which is pushing the Italian Government towards doubling national gas production (to reach at least 

10% of national needs), diversifying sources of supply, investing in the development of biomethane 

and any temporary increases in coal or oil-fired thermoelectric production. 

Within this complex framework that depends on factors, both endogenous and exogenous, at the same 

time, Italy, which in the last 30 years has reduced GHG emissions by approximately 100Mton CO2 

eq, must reduce them by a further 160 Mton CO2 (approximately another 73 compared to the 

Integrated National Plan for Energy and Climate – PNIEC). The previous PNIEC target consisted, in 

absolute terms, of a reduction from 520 million tons emitted in 1990 to 328 million by 2030. Now, 

the 2030 target is around 256 million tons of CO2 equivalent (-72 tons, with a percentage reduction 

that goes from -58.54 to -103.13). 

  

 
12 The BCG 2021 study was drawn up by Interconnector Energy Italia and the Confindustria Associations Federbeton, 

Federacciai, Assocarta, Confindustria Ceramica, Federchimica, Assofond and Assovetro in collaboration with the Boston 

Consulting Group.  
13Considering that the data presented in paragraph 3 refer exclusively to ISTAT, EUROSTAT and ISPRA sources, any 

deviations from the data used in the study “Decarbonising hard-to-abate sectors” by the Boston Consulting Group are due 

to the use of different statistical sources. 
14 Energy from renewable sources has overtaken natural gas in the energy mix of national production and electricity 

sent to the grid at 45.94% in 2020 (Data GSE).  
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Fig. 3 Decarbonisation objectives in Italy 

 
Source: Ispra Italian greenhouse gas, 1990-2019 National Inventor Report 2021 

 

In addition to the PNIEC to tackle climate change, the National Long-Term Strategy for the Reduction 

of Greenhouse Gases (2021) was also approved, which identifies levers to reduce emissions, but both 

of these plans lack a specific focus on the decarbonisation of Italian industry. 

According to the abovementioned BCG study, the HTA sectors can actively participate in the 

achievement of national emission reduction targets through a diversified portfolio of solutions that 

provides “traditional” and “innovative” decarbonisation levers. 

 

Fig. 4 Levers for the reduction of direct emissions in industrial sectors 

 
- Energy efficiency 

- Circular economy    ‘traditional’ decarbonisation levers 

- Low carbon fuels 

- CO2 capture 

- Green fuels (hydrogen and biomethane)   ‘innovative’ decarbonisation levers 

- Electrification 

According to the roadmap proposed by the study, the combined use of these levers would make it 

possible to reduce the expected direct emissions of hard-to-abate by up to 40% by 2030. To achieve 

the objectives by 2050, the three most “innovative” levers (capture of CO2, electrification and green 

fuels), if fully exploited, could guarantee a 70-80% reduction in total emissions in the sectors analysed 

and a further 15-20% in the more “traditional” ones. 

Finally, the study calculates that the transition path would have a positive impact on the GDP of about 

10 billion euros until 2030, allowing the support of about 150 thousand jobs if investments were 

completely managed in Italy, and estimates that the total cost necessary for the implementation of the 

proposed plan would be 15 billion euros. 

Considering that the HTA sectors, precisely because of the high cost of energy in Italy, have always 

aimed at improving energy efficiency as much as possible and that much has already been done to 

promote the circular economy (by maximising the reuse of waste from other industries and by 

exploiting waste and by-products of the respective production processes), what has the greatest 
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influence on the possible achievement of the decarbonisation objectives of the industry is the current 

limited feasibility of the levers that have the highest potential for reducing emissions in the long term 

– the CCUS, green fuels and electrification – due to their difficult application in certain production 

phases (e.g. green fuels for kilns in ceramics, steel, etc.) and economic problems (e.g. electrification) 

and applicability (e.g., CCUS) (BCG, 2021). 

These levers are also those that also have a greater potential for employment development provided 

that we avoid becoming dependent on the importation of technologies and systems, thus encouraging 

the national development of entire production chains of decarbonisation levers. 

Ultimately, as emerges from the interviews with the “privileged witnesses”, the increase in overall 

production costs due to expensive energy and materials, exposure to foreign operators who export 

with less environmental guarantees and lower costs which, combined with the current impracticability 

of further decarbonisation levers with regard to those already implemented (because they are not 

mature yet or not easy to implement), force companies to purchase the missing quotas on the market 

of the Emission Trading System to cover their emissions 15F

15. Moreover, the impact for companies of 

the ETS dynamics is considerable, considering that the costs related to CO2 in the EU have increased 

exponentially from less than €5 per tonne of CO2 in 2016-17 to almost €80 at the end of 2021 and 93 

euros in February 2022, especially in view of the acceleration of the reduction of free quotas proposed 

by the “Fit For 55” package. The Boston Consulting study estimated the cumulative cost for the HTA 

sectors for the purchase of CO2 quotas from 2022 to 2030 at €8-15 billion and the impact on the 

cumulative gross operating margin of 8-20% for HTA sectors in 2030. 

The major concern of trade unions and companies, as emerged from our study, is limiting financial 

speculation in the ETS system which involves price fluctuations that are not sustainable for industries 

and which “betrays” the spirit with which this mechanism was conceived at European level, that is, 

to encourage reconversion by creating a pool of resources that return, at least in part, to the virtuous 

companies that have activated decarbonisation processes. 

To these considerations must be added those relating to the introduction of the Carbon Border 

Adjustment Mechanism (CBAM) to protect European industry in the decarbonisation phase from 

external competitors that are not subject to the EU climate objectives. A mechanism that the hard-to-

abate sectors invoke, but which also raises the need for careful regulation. It is precisely in reference 

to the breadth and interconnectedness of the problems that decarbonisation poses to industrial 

companies not only at the local level, but also in relations between countries belonging to the same 

industrial area and in those between the industrial area as a whole and the rest of the world, that the 

need for a European industrial policy emerges. 

Also on a national level, both the trade union players and representatives of the employers’ 

associations complain about the absence of a clear and shared industrial and development policy in 

support of the ecological transition of the industrial system. Above all, in order to implement just 

transition policies, a programmatic vision is needed in which the role of state intervention and greater 

public/private integration have to be defined with precise guidelines that accompany the solid 

industrial plans of companies, which place the territory and communities at the centre to guarantee 

their productive and employment future and ensure that today it is more able to match the speed of 

the transformations taking place. 

 
15The EU Emissions Trading System (EU ETS) is a cap-and-trade system. It sets a limit on the overall level of 

emissions allowed to all the entities involved which receive a certain number of free allowances to be offset 

by purchasing any missing allowances on the market. 

The total amount of allowances in circulation in the scheme is set at European level according to the EU targets 

for 2020 (-20% emissions compared to 1990) and 2030 (-43% compared to 2005). As of 2021, the factor has 

increased to 2.2% per year. The European Commission, through the “Fit For 55” package, proposed in July 

2021 to accelerate the reduction of free quotas, going from a reduction rate of -2.2% per year to -4.2%, in order 

to eliminate the free ETS by 2030. 
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Alongside the absence of an industrial policy, another point lacking in the PNRR is the theme of the 

circular economy. In reality this is addressed by the plan in a partial way: not only is the meaning of 

the circular economy crushed on the recycling of waste, overlooking other fundamental aspects such 

as the important phase of product redesign and the modification of consumption models, but the plan 

moreover, does not provide financing for companies that want to invest in recycling plants with 

respect to industrial waste, being unbalanced on the subject of recycling and separate collection 

mainly in favour of consumption by citizens. 

 

4.2 Relevant initiatives and strategies to support the decarbonisation of the energy intensive 

sectors 

 

In terms of significant initiatives in favour of the decarbonisation of the HTA sectors, the “Industrial 

Decarbonisation Pact”1 6F

16 is noteworthy. It was proposed by the companies that promoted the BCG 

2021 study, presented on 3 November 2021 during the “Industrial Decarbonisation Pact – 

Sustainability, Innovation and Competitiveness of Italian Industry” event, organised by 

Interconnector Energy Italia17F

17. 

The pact, in addition to ratifying its commitment to pursue decarbonisation, identified the Po Valley 

as the territory from which to start a project for the decarbonisation of the national hard-to-abate 

industries. It is a highly industrialised area, with 16 districts, about 170 production sites and around 

260,000 employees. CO2 emissions in the area are approximately 15 million tons per year, which is 

roughly one-third of those of the entire national hard-to-abate industry. A central role for the 

decarbonisation of the energy-intensive industry will be played by the transport and storage 

infrastructure, destined to become increasingly “multi-commodity”: not only natural gas, but 

increasingly using hydrogen and biomethane, in addition to CO2. By activating all the decarbonisation 

levers, the 16 industrial districts could reduce emissions by 40% by 2030 compared to 2019 18F

18. 

In addition to the commitment of companies, in order to achieve carbon neutrality by 2050, the right 

support is needed at the level of the government and local institutions of whom the BCG study 

requests: a structured funding plan dedicated to the HTA sectors; competitive green energy access 

tools (e.g., certificate of origin mechanisms); support for the purchase of decarbonised products by 

the public administration, companies and private customers; regulatory changes to facilitate the 

implementation of ‘traditional’ decarbonisation levers (e.g., to facilitate access to low carbon fuels 

such as RDF; to support the production and use of biogas) and define a regulatory framework 

dedicated to hydrogen and the capture of CO2. 

In terms of trade union initiatives for decarbonisation, the Italian General Confederation of Labour 

(CGIL) instead proposed to establish by law a “National Agency for Industrial Development”, 

responsible for defining the strategic lines of a new industrial policy and coordinating investments 

for the reconfiguration of the Italian industrial system. They also requested that this agency should 

head up a “Special Fund for Industrial Transition”, to be newly established, in order to provide the 

country with an organisation with the skills, tools and resources necessary to carry out the 

transformation of Italian industry and to put it in a position to implement – in close relation to the 

implementation of the objectives and interventions of the National Recovery and Resilience Plan –

the demands of the European Green Deal. The fund will have to manage special interventions related 

to the transition in the field of social security cushions and incentives, of training and professional 

retraining interventions, updating workers’ skills, unifying and integrating in a single overall 

 
16 https://industrialdecarbonizationpact.com/ 
17Interconnector Energy Italia coordinates the associations of the energy-intensive sectors Assocarta, 

Assofond, Assovetro, Confindustria Ceramica, Federacciai, Federbeton and Federchimica. 
18 https://rienergia.staffettaonline.com/ Articolo/34932/Una+rete+%E2%80%9Cmulti-

commodity%E2%80%9D+for+una+decarbonisation+economically+sustainable+dell%E2%80%99industria+ 

energy-intensive + Italian / Alver% C3% A0 

https://industrialdecarbonizationpact.com/
https://rienergia.staffettaonline.com/articolo/34932/Una+rete+%E2%80%9Cmulti-commodity%E2%80%9D+per+una+decarbonizzazione+economicamente+sostenibile+dell%E2%80%99industria+energivora+italiana/Alver%C3%A0
https://rienergia.staffettaonline.com/articolo/34932/Una+rete+%E2%80%9Cmulti-commodity%E2%80%9D+per+una+decarbonizzazione+economicamente+sostenibile+dell%E2%80%99industria+energivora+italiana/Alver%C3%A0
https://rienergia.staffettaonline.com/articolo/34932/Una+rete+%E2%80%9Cmulti-commodity%E2%80%9D+per+una+decarbonizzazione+economicamente+sostenibile+dell%E2%80%99industria+energivora+italiana/Alver%C3%A0
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framework the measures of programming that have been negotiated, in particular with regard to the 

programme and area contracts, the development pacts signed by the institutions and social partners 

at a territorial and regional level. The agency and the fund will have to work in conjunction with the 

Inter-Ministerial Committee for Ecological Transition (ISCED) and with the Ministries of Economic 

Development and Ecological Transition.  
The proposals from the CGIL move in the direction of encouraging active participation in the reform 

of a modern welfare system and active labour policies and social safety nets for the support and 

safeguarding of employment during the processes of ecological transition. The challenge for the trade 

unions is to build a system in which confrontation and negotiation take place in the planning phase 

of the changes and not ex post in the management of their consequences. 

 

5. Sectoral decarbonisation pathways 

Below we analyse the individual HTA sectors to focus specifically on: the main characteristics, the 

ongoing technological development paths, the position of the social partners with respect to the risks 

and opportunities of decarbonisation processes, the presence of bilateral and innovative practices 

aimed at promoting socially sustainable conversion strategies in hard-to-abate industries 19F

19. 

5.1 The glass sector 

 

5.1.1 Key features 

Italy is the leading European manufacturer of glass for packaging and the second as regards the whole 

sector. 

Hollow glass, which is the most relevant sector in terms of tons and turnover, is a production at the 

service of the food and pharmaceutical chain, for construction and, in reduced form, for the 

automotive sector. The packaging part, supported in particular by the demand of the agri-food sector, 

has seen a constant growth of about 2% per year over the last 15 years (Assovetro). The Italian glass 

industry has 32 large companies with over 60 manufacturing plants located throughout the country, 

as well as about 200 smaller processing companies (ibid). The territorial distribution of the plants 

involves the whole country with a prevalence in the Centre-North. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
19The information on the sectors contained in this section was gathered during the qualitative interviews. The 

sentences in italics are quotes from the interviewees. 
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Fig 5 – Local units and employees of the local units in the glass sector, Italy 2019 

 

Source: elaboration from I. Istat 
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Historically the sector has stable (over 90% of staff on permanent contracts) and qualified 

employment, insofar as it is characterised by ‘labour intensive’ activities, not fully automatable, 

which require highly specialised workers to perform the activities with the equipment and the ovens. 

If the sector is surviving the pandemic crisis, the effects due to the crisis in the energy supply sector 

appear to be more serious (at present the sector “pays” an energy bill of the order of about 400 million 

euros/year and, if the forecasts are confirmed for 2022, the sector would pay a “bill” of over 1,800 

million euros) (Assovetro). The expected increase in CO2 by 2030 (between 90 and 115 €/ton) will, 

in conjunction with the reduction of emissions quotas, lead to an increase in costs of the order of 160 

million euros (ibid). 

 

5.1.2 Objectives and paths of decarbonisation 

Glass is perceived as an “eco-friendly” material and its production as low polluting and necessary for 

the circular transition of the economy, being 100% recyclable indefinitely. If we want to maintain the 

high level of circularity achieved by the sector (in Italy 88% of the glass used is recovered and almost 

79% recycled) it is essential to protect manufacturing from the continuous increase in the amount 

imported (especially from Turkey, Algeria, Slovenia) to avoid the imported hollow glass, which 

cannot be remelted by the glass factories that produced it abroad, remaining after use as scrap in 

landfills. 

The sector is “energy intensive” and its CO2 eq. emissions are mostly due to the use of fossil fuels for 

melting raw materials and cullet during the vitrification process. It is also a sector that is difficult to 

electrify 100%. 

The sector has already embarked on a process of decarbonisation which has made it possible to reduce 

emissions by 2% per year on average, for about 20 years now, by investing heavily in energy 

efficiency and in the use of scrap. A further push on these levers (albeit with by now marginal 

increases) and increasing the quantity of electricity (despite the problem of cost and of producing that 

energy in a decarbonised way) might make it possible to achieve the decarbonisation objectives by 

2030; but if there are no replacement processes for an alternative energy to methane gas, it will not 

be possible to reach the targets for 2050. The main barriers in this sense are economic, due to the 

higher costs of alternative energy carriers necessary for the decarbonisation of production units, on 

the one hand, and technological (at the moment technology does not offer alternatives that guarantee 

the same results in terms of production possibilities), on the other. In this sense, according to the 

companies it is essential to invest in green gases such as biomethane and hydrogen, “but investments 

in productive assets must be planned over a very long timeframe and the effort to make energy 

carriers available must be clearly addressed by the public authorities and institutions and adequately 

supported at a financial and economic level to allow companies, which compete on international 

markets, to adapt”. 

 

5.1.3 Social dialogue and industrial relations to support the ecological transition 

The glass sector “boasts a long, fruitful tradition of relations with trade unions, based on a 

constructive dialogue, aimed at ensuring the stability and continuity of the industrial presence in Italy 

and promoting its development”. 

In the latest renewal (June 2020) of the National Collective Labour Agreement (CCNL), greater 

attention was paid to the issues of sustainability and the circular economy, in the context of the 

National Observatory, an established moment of annual discussion with trade unions and central to 

industrial relations in the sector. 

Faced with the real danger of compromising the competitiveness of the production system sector at 

intra- and extra-European level and that the impossibility of producing at competitive prices could 

lead to a reduction in production capacity (and workforce employed), on 4 May 2020 and 22 February 

2021, two “Open letters” were sent to the Government, jointly signed by the general secretaries of 
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the trade union organisations and the national association of glass industrialists, in order to represent 

the situation in the sector. Some of the requests include: the recognition of the centrality of glass in 

the circular economy; support for the use of alternative energy vectors and, in terms of employment 

policy; support for generational turnover and the acquisition of new skills for ongoing technological 

transformations. 

 

5.2 The ceramics sector 
 

5.2.1 Key features 

The Italian ceramics industry in 2020 consists of 271 companies that produce tiles, sanitaryware, 

tableware, bricks, refractory materials and advanced ceramics, and it generates a total turnover of 

6.17 billion euros (the turnover of tiles is 5.13 billion euros) (Confindustria ceramica). 

The sector is characterised by an extremely significant export share of over 80%. The ceramics sector 

alone was responsible for 1% of total national exports in 2019. Sales abroad are approximately 50% 

direct to Europe, but in general to approximately 115 countries around the world (ibid.). Selling in 

different geographic areas has made it possible to overcome more nimbly the dynamics of the 

construction sector and the crisis since 2007. Due to its high profile as an exporter, the tiles sector is 

however very exposed to the risk of loss of competitiveness because of the high costs of energy and 

raw materials compared to other producers globally. The bricks sector, typically more national, is the 

one that has suffered most from the long crisis in the construction sector, losing 80% of production 

in ten years and passing from 230 factories to less than 100. Currently we are witnessing a recovery 

due to the renewed liveliness of the construction sector supported by the effective system of tax 

deductions for improvement costs and deductions for renovations, together with those for the energy 

requalification of buildings20F

20. 

The total number of employees in the sector is 26.747, of whom 18.747 are employed in the tiles 

sector (ibid.). The workforce is highly qualified because these are sectors that need to intensively 

train their workers for the production process and they have a low staff turnover. 

If, on the one hand, the distribution of the local units in the ceramics sector seems to be almost 

homogeneous throughout the country, the same is not true for the average value of the employees of 

the units. The map shows the central role of the manufacturing industry in the North-East, which 

employs 65% of the workers nationally, followed by the Central regions (17% of the workers). 

  

 
20 In particular, the 110% Superbonus measure introduced by the “Relaunch” Decree of 19 May 2020, no. 34. The 

incentive consists of a 110% deduction for energy efficiency works that is applied to the expenses incurred. The 

beneficiary can decide to exercise the option of the discount on the invoice or to directly bear the cost of the works and 

then decide whether to use the deduction as compensation to pay less taxes or to transfer the tax credit to third parties 

(including credit institutions). 
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Fig 6 – Local units and employees of local units in the ceramics sector, Italy 2019 

 

 
Source: elaboration from I. Istat 

 

 

5.2.2 Paths and limits of decarbonisation processes 

The ceramics sector is energy-intensive, with electrification only possible for certain parts of the 

process. The high level of efficiency already achieved by the plants, the unavailability of biomethane 

to date and the non-applicability of the CCUS by 2030 due to technological limits and low emissivity 

forces the sector to maintain an uncompressible share of natural gas consumption in the short term. 

The resulting limited potential for further abatement of emissions by 2030, combined with the 

increase in the costs of energy commodities and electricity, and dumping by non-EU countries, 

threaten the continuity of production for companies and stability in employment levels. 

The operation of the ETS system is of great concern to the sector and, in particular, the fact that the 

Commission has excluded the ceramic sector (which is required to increase electrification) from 

offsetting indirect ETS costs. Apprehension can also be felt regarding the growing role of financial 

investors and hedge funds in the sudden rise in ETS prices. With respect to the ETS, one interviewee 

spoke of an “efficiency paradox” for a sector such as that of tiles which, a world leader in production 

and plant engineering, has over the years reached almost the maximum level of energy efficiency 

possible, but which, having no additional technological alternatives available, will not be able to 

achieve the reduction curves for emissions expected in 2030 and 2050 and will be forced to pay the 

high price of ETS allowances, seeing the possibility of continuing to invest in innovation 

compromised. 

The brick sector, if it benefits from the bonuses for the reduction of energy consumption foreseen for 

the construction industry, still suffers from a largely energy-intensive process in the industrial phase 

of the production of materials. According to the companies, however, the entire life cycle of the 

artifacts should be considered by evaluating not only the emissions of the raw material “at the factory 

gate”, but the energy savings that these high-performance insulating materials can guarantee for a 

long time during their use. 
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Another aspect on which companies in the sector focus heavily is basic research, through the 

establishment of collaborations with universities and research centres which, also in accord with the 

dedicated PNRR lines, can stimulate new systems of innovation with a pact that is important at 

territorial level as well. 

 

5.2.3 Social dialogue and industrial relations to support the transition 

In the case of ceramics, the challenge of decarbonisation is grafted on to a consolidated tradition of 

good industrial relations with, alongside the national collective agreement, a 97% diffusion level of 

company bargaining and a consolidated practice of sharing trilateral protocols with trade unions, the 

Emilia Romagna Region and the supervisory authorities for the identification of shared codes for the 

application of the main reference standards in the field of health and safety in the workplace. 

As part of this well-established system, on 8 February 2022, a “Joint letter” was sent to the Italian 

Government by Confindustria Ceramica and all the trade unions in the sector to ask for a meeting in 

which to discuss measures in support of the Italian ceramics sector which had been seriously affected 

by the increase in the costs of energy commodities, the EUA quotas, but was willing to face the 

imperative challenge of decarbonisation. The document requests significant interventions relating to: 

the containment of energy costs and raw materials; the exploitation of the potential of gas produced 

nationally; the containment of ETS costs by avoiding the impacts of financial speculation and 

allocating the proceeds of the related quotas to the energy and production conversion processes of 

companies; the strengthening of tools to support energy efficiency and the use of sustainable energy 

carriers; access to social security safety nets and support for generational turnover and the acquisition 

of new skills through business support measures. 

 

 

5. 3 The cement sector 

5.3.1 Key Features 

The cement production sector - with about 6,000 employees directly in cement plants - amounts to 

5% of total CO2 emissions (less than chemicals but more than steel) showing a very high emission 

rate in relation to the economics (Federbeton).  

The sector has experienced major downsizing in the market that has gone on for 16 years. From 46 

million tons of national consumption in 2005 to 18 million tons, with a 60% loss on the market. 

Before the pandemic there was a reasonable recovery with an expected rise to 25 million based on 

the “physiological consumption” of the country (ibid.). 

In this critical phase, Italy has become a net importer of cement and clinker, losing its consolidated 

role as an exporting country. In 2020, 2 million tons of cement were exported (24% to France, 20% 

to Malta, 18% to Spain, 13% to Switzerland). In 2020, cement and clinker imports in Italy amounted 

to 2.1 million tons (28% from Turkey, 27% from Slovenia, 17% from Greece, 12% from Croatia, 7% 

from France) (ibid.).  

The sector is seriously affected by the increase in the price of the energy mix necessary for the 

production of cement (gas, electricity and petcoke which is the standard fossil fuel for the cement 

industry, which has gone from $35/t in January 2020, to $135/t in September 2021) and CO2 emission 

rights. The increase in the cost of energy materials has led to an increase in the total cost of production 

of 50% (ibid.). 

24.3% of the local units that deal with the production of cement are located in the southern regions, 

but almost 30% of the workers in the sector work in companies in the Northeast. 
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Fig 7 – Local units and employees of local units in the cement sector, Italy 2019 

  

 

Source: elaboration from I. Istat 
 

Employment in the sector is characterised by a high average age of employees and significant 

turnover prospects in the coming years. 

Faced with the difficult recovery of the sector after these years of crisis, decarbonisation is seen as a 

challenge for the survival of cement production in Italy. The need for companies to adapt to the new 

rules to reduce emissions by 2030 and 2050 in the absence of specific public aid, exposure to foreign 

operators who export with fewer environmental guarantees and lower costs and the strong presence 

of multinationals expose the sector to a progressive exit from the market, with the risk that the country 

becomes a productive periphery with simple grinding centres. 

 

5.3.2 Objectives and barriers to decarbonisation paths 

The GHG reduction targets envisaged for the sector are a reduction of emissions between 64% and 

71% by 2030 and carbon neutrality to be achieved by 2050. Two thirds of direct CO2 emissions are 

from processing and the indirect ones are attributable to the use of electricity, transport and the chain 

downstream of cement production (concrete producers, builders). The cement market is in fact a 

“viscous” market, based on a chain of operators linked to supply contracts and tenders agreed on the 

basis of prices and costs that are defined in advance. 

Of the range of levers identified to lower emissions, those already started, but currently underutilised 

are: the replacement of fossil fuels with low carbon intensity fuels, such as RDF (energetically 

enhancing waste that is no longer recyclable that would otherwise end up in landfills) and the use of 

substitute materials for cement and recycled materials for concrete in the logic of a circular economy. 

The aim is to accelerate the use of these levers to restore competitiveness to the plants and then put 

in place the other levers necessary to achieve the objectives by 2050, for which the capture of CO2 is 

considered of significant importance. 

The underlying problem, however, is the current difficult practicality of these solutions in the short 

and medium term: due to the complexity of the authorisation processes with reference above all to 

RDF, the absence of infrastructures for hydrogen and CO2 capture and the high costs of 

decarbonisation operations. 
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In particular, the large gap in the use of alternative fuels such as RDF (20 % in Italy compared to the 

European average of 47% and 60% in Germany) derives from the complexity and uncertainty of the 

authorisation procedures and from opposition among communities which places the work/health-

environment dilemma at the centre of the decarbonisation question in this sector. 

For alternative fuels, an important measure is represented by the governance simplification decree 

which makes RDF homogeneous with other fuels, for which a new integrated environmental 

authorisation is not required, but what continues to be lacking is a constructive dialogue with local 

communities where the cement factories are located. It is also being discussed whether RDF should 

be included at the national energy policy level in order to have a single regulatory and authorisation 

framework, rather than coming under the legislation on waste cycle management which involves a 

variable application based on the local legislation. 

In order to incentivise replacement materials, more favourable regulations are needed for recycled 

aggregates, while, with regard to RDF, the NRRP excludes the capture and storage of CO2. 

The interviewees then complain about the low investment in research compared to other countries, 

despite the launch of some significant projects at European level involving Italcementi and Buzzi 

Unicem21F

21, as well as the absence of an industrial plan for decarbonisation. 

At present, decarbonisation could, avoiding the closure of companies, stabilise some of the jobs that 

are being lost in the sector (and create new ones linked to the levers), but if the hypothesised ways of 

cutting emissions are not viable, decarbonisation risks accelerating the disappearance of the cement 

industry in Italy. 

 

5.3.3 Social dialogue and industrial relations to support the transition 

In new collective agreement the issue of decarbonisation gains importance with the establishment of 

a working group on bilateralism which will also deal with ecological transition. 

In terms of company bargaining, the latest supplementary group agreement with Buzzi Unicem 

envisaged a “Sustainability Parameter” among the indexes for calculating the performance bonus 

linked to the reduction of direct CO2 emissions with reference to the innovations introduced. 

On 6 October 2021, a “common notice on the decarbonisation strategy of the cement sector” was 

signed by the entrepreneurs’ association Federbeton – which entrusted KPMG with a study for the 

development of a decarbonisation strategy for the cement industry attached to the notice – and the 

Fillea, Filca and Feneal trade unions. The notice, in addition to demonstrating their desire to achieve 

the decarbonisation objectives for cement, requires support for the use of the most immediate 

application levers with reference, in particular, to the use of RDF that have ceased to qualify as refuse 

and the use of exhausted quarries for the development of renewable energy. To this end, regulatory 

simplification measures and adequate funding are required, as well as the involvement of stakeholders 

with actions of transparency, legality, and listening to and assessment of the needs of local territories 

and communities. In order to achieve these objectives, the joint notice proposes activating a “joint 

coordination group” with consultative and propositional functions for the start of the decarbonisation 

process. 

 

5.4 The chemical sector 

5.4.1 Key Features 

The chemical sector in Italy is made up of a few large Italian and foreign companies (number of 

employees over 500-1,000) for about 30% of the total and a myriad of small- and medium-sized 

enterprises (10-30 employees) that transform plastics into finished products (the remaining 70%) 

(Federchimica). 

 
21See: the clinker analysis automation projects https://www.industriaitaliana.it/microsoft-italcementi-

intelligenza-artificiale-azure/ and the Cleanker project https://www.buzziunicem.it/-/buzzi-unicem-partner-

primario-del-progetto-cleanker 

 

https://www.industriaitaliana.it/microsoft-italcementi-intelligenza-artificiale-azure/
https://www.industriaitaliana.it/microsoft-italcementi-intelligenza-artificiale-azure/
https://www.buzziunicem.it/-/buzzi-unicem-partner-primario-del-progetto-cleanker
https://www.buzziunicem.it/-/buzzi-unicem-partner-primario-del-progetto-cleanker
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More than one in three units are located in the north-western part of the country and one in two 

employees is employed in the chemical industries of the North-West, followed but with much lower 

percentages, by the North-East and Central Italy. 

 

Fig. 8 – Local units and employees of local units in the chemical sector, Italy 2019 

 

 

 

 

 

Source: elaboration from I. Istat 
 

Despite the pandemic, the export capacity of the Italian chemical sector is 30% (after Spain 37% and 

before Germany 24%, France 17% and Belgium 14%). The destination countries are mainly EU 

(about 60%) with Germany predominating. The rest is to non-EU countries with 6.7% to China 

(Federchimica). 

There are about 111,000 chemical workers in Italy (about 9% of the sector in the EU), of whom about 

95% are permanent, (of whom about 28%-30% of researchers are women) (Federchimica) and with 

high qualifications in research and development, technical assistance and marketing, and medium 

qualification and high specialisation for the workers involved in industrial production. 

Between 2014 and 2020 there was an increase of 5,000 units. It is estimated that each employee 

generates 1.5 jobs for a total estimated to be around 274,000 today. 

In the sector, the expansion contract2 2F

22 is used to retrain professionals over 60 with a partial renewal 

of younger resources (1 hired/3 retired), but the interviews show the difficulty, in the face of the 

generational turnover, of finding qualified personnel and the consequent need to strengthen 

coordination with universities and technical institutes to train young people. 

 
22 The stipulation of the expansion contract is part of re-industrialisation and reorganisation plans aimed at technological 

development, the re-use of professional skills in the workforce and the expected hiring of new professionals. 
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Unlike other sectors, the pandemic crisis has significantly highlighted the impact of the plastics sector 

on the healthcare and surgical sector and on the food-packaging sector, leading to an increase in 

demand. The chemical, on the other hand, was affected like others by the increases in the cost of 

energy. 

From 1990 to 2018, CO2 emissions (81.4% of total emissions) from the Italian chemical industry 

decreased by 54% with 23 million equivalent tons of CO2 of current emissions. Being a very pervasive 

sector, it transfers the innovation produced along the supply chain, avoiding, for each equivalent ton 

of CO2 emitted for chemical production, the emission of about 2.6 tons of gas emitted by the sectors 

of use of the final products. 

In fact, the chemical sector is the most pervasive sector along the various chains of industrial 

production and its activities determine multiplicative effects on all sectors. 

This “domino effect” is also replicated in the decarbonisation processes that “if they were to unfold 

within time limits that were too narrow, without allowing a gradual conversion of production and the 

downstream transfer of product and process innovations, will have consequences for the entire 

industrial sector, also considering that the sector moves in line with a model of economy of scale in 

a system made up mainly of SMEs that could not withstand the closure of large upstream producers”. 

 

5.4.2 Technological innovation and decarbonisation processes 

The “traditional” decarbonisation levers developed in the sector are energy efficiency, savings, self-

production of electricity in its gas-combined cycle plants (as well as the use of gas as a raw material 

for production). For some time now, the sector has embarked on a path to free itself as much as 

possible from the use of oil by favouring the use of methane gas which, however, must now in turn 

be overcome and is suffering from the recent difficulties due to the Russian-Ukrainian crisis. 

The experiences of conversion in the bio-refineries of Porto Marghera and Gela for the production of 

biofuels which have contributed to safeguarding employment levels in the crisis of the refinery system 

also need to be mentioned. The levers to be employed by the sector in the near future refer to the 

circular economy for the chemical recycling of plastics (not yet authorised by the Ministry of the 

Environment), the capture of CO2 and the production of blue hydrogen. With respect to these last two 

levers, it should be noted that the NRRP excludes the capture and storage of CO2 (RDF) and the plan 

rejected the two projects presented by ENI for CO2 capture at the Ravenna and Livorno sites23F

23 as no 

funds are foreseen for reconversion from fossil. 

The production of plastic materials from renewable/recyclable sources is also of great importance. In 

this case, the greatest challenge is to create eco-sustainable products which must however guarantee 

performances comparable to those of existing products and ensure outlets in a market that appears 

very complex and diversified (packaging, household appliances, automotive, tyres and rubbers, 

solvents and paints). In addition to the massive research and development effort based on in-depth 

life-cycle analyses of products and processes, the development of new business and market models 

adapted to the circular economy model appears to be fundamental. 

 

5.4.3 Pathways of innovative practices in industrial relations to support the ecological 

transition 

The chemical sector in Italy historically rests on a solid system of industrial relations, with strong 

trade unions, historically non-conflictual relations between the parties and an elevated propensity to 

seek negotiated solutions (Rugiero 2019). 

Information and consultation are normal practice, with joint committees at all levels and thematic 

groups. Observers, joint training and bilateral bodies therefore already represent reference tools for 

effectively and collaboratively facing the challenge of decarbonisation. 

 
23 Eni has proposed a plan for the production of blue hydrogen extracted from methane, creating the largest European 

hub for the capture and storage of CO2 in Ravenna, exploiting the now exhausted offshore gas fields in the mid-Adriatic 

and the industrial fabric and logistics already present in the area. 
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Among the important initiatives in support of the transition, the “Memorandum of Understanding for 

‘green chemistry’ in Porto Torres” signed on 26 May 2011 for the industrial conversion of the Porto 

Torres petrochemical site in Sardinia in favour of green chemistry, and the implementation agreement 

on the subject of job requalification and the reintegration of related personnel in the activities of the 

new plants. 

Instead, with reference to the broader theme of decarbonisation and energy transition, the “Insieme” 

Protocol that Eni signed with Filctem-Cgil, Femca-Cisl and Uiltec-Uil on 3 December 2020 

concerning a model of relations in support of the energy transition path provides for an 80% cut in 

greenhouse gas emissions relating to the life cycle of Eni products by 2050 and involves the various 

entities that fall within this group (including chemicals). The aim is to accelerate the path of energy 

transition and decarbonisation through a “more effective and participatory” industrial relations 

system based on the “transparent sharing of information and objectives”, enhancing “the culture of 

bilateral, continuous, constant and inclusive relationship, based on the search for the active 

participation of workers”. To this end, an information and consultation system based on periodic 

sessions and ad hoc joint committees is envisaged to discuss and plan corporate strategies in the field 

of engineering and environmental protection; research, development and technological innovation; 

the circular economy; the development of renewables. The various contents of the protocol range 

from the Generational Pact to encourage turnover in the workforce, exploiting the opportunities 

offered by the legislation on “expansion contracts”, to digitisation, training, new ways of organising 

work, welfare and organisational well-being. 

By virtue of its role as a driver of the national contract for the energy sector, the protocol constitutes 

a model of industrial relations for the renewal that will start in February 2022 and for similar national 

contracts – in electricity, in chemicals, in gas – signed by the same trade unions that signed the Eni 

protocol. 

 

5.5 The Steel sector 

5.5.1 Key characteristics 

In 2020 the production of steel in Italy reached almost 21 million tonnes (m.t), with a loss of around 

11% compared to 2019 (-2.3 m.t.); despite rising demand in the last months of 2020, production levels 

in the last ten years have been declining (-27% compared to 2011). Although negative, the import-

export balance has improved, going from 2.8 m.t. in 2019 to 864.000 in 2020: the greatest import 

falls were from Russia (-41.2%), France (-34.6%) and Turkey (-26.3%) (Federacciai, 2020). With a 

share of 15% Italy was the second steel producer in Europe after Germany, followed by France, Spain, 

Poland and the United Kingdom. In the world panorama European steel production represented 7.4% 

of the total which is dominated by Asia (74% of the total) and specifically by China (65%), India 

(6%) and Japan (5%). In terms of added value in 2019 metallurgy represents 1.1% of total economic 

activities and has been stable at this level since 2015. Those working in metallurgy numbered slightly 

more than 118,000 in around 3,400 companies, 60% of which of could be defined as small (0-9 

workers) (ISTAT 2019). They represented 3% of the Italian manufacturing workforce. Fig. 9 shows 

their territorial distribution in the country. 
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Fig. 9 - Territorial distribution of companies and employment in the metallurgy industry 

 

 
Source: Istat, 2019 

 

Workers involved in primary steel-making were slightly less than 30,400; employment levels have 

been declining since 2008 when the Italian steel workforce numbered almost 40,000 people. In terms 

of production sites, the steel industry is concentrated especially in the region of Lombardy where 

many SMEs operate: Brescia, Cremona, Milan, Mantua, Bergamo and Lecco are the provinces with 

a high concentration of steel activity and employment (fig. 9), Some other important locations of the 

industry are Terni, Piombino, Potenza and Taranto. In Italy more than 83% of the production comes 

from electric arc furnaces (EAF), whilst blast furnaces and basic oxygen furnace (BF-BOF) produced 

the remaining 16.5% of steel. For the decarbonisation path undertaken by the industry this might 

represent an advantage compared to other European competitors: indeed in Europe 59% of production 

is by BF-BOF and the remaining 41% by EAF. 

The iron and steel industry is one of the main sectors in Europe and it is intrinsically linked to many 

other sectors of the economy. It is however one of the most polluting sectors in the world: it ranks 

first when it comes to CO2 emissions, and second when it comes energy consumption. According to 

the Research Study of the EU Parliament (2021) it is directly responsible for 2.6 gigatonnes of carbon 

dioxide (Gt CO2) emissions annually, 7% of the global total for the energy system of which 4% in the 

EU28 in 2018 (Eurostat, 2019); the sector is currently the largest industrial consumer of coal, which 

supplies around 75% of its energy demand. The steel industry is a highly energy-intensive sector, 

consuming 22% of the worldwide industrial energy demand – about 8% of global total final energy, 

which makes it sensitive to fuel price volatility, considering that energy amounts to between 10-40% 

of the total production cost. In Italy in 2019 the steel industry produced 14 m.t. CO2 eq of direct 

emissions. In the EU-ETS system, the steel industry had 11.2 Mt CO2, 8% of national ETS CO2 

(Confindustria, 2021). 

 

5.5.2 Technological innovation and processes of decarbonisation  

The steel industry has itself set the following long-term vision for CO2 emissions reductions compared 

to 1990 levels: a) to develop technologies reducing CO2 emissions by 50% by 2030 and b) to reduce 

CO2 emissions by 80-95% by 2050, ultimately achieving climate neutrality (ESTEP, 2020). In line 

with the European industry, the Italian steel industry is committed to reaching these objectives 

through a combination of different strategies and the use of different levers (fig. 10). A first 
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technological path aims at the reduction of CO2 through Smart Carbon Usage (SCU), consisting of 

ways to capture, use and store carbon (CCUS) and to improve the efficiency of production processes 

(process integration - PI). The second technological path leads to full decarbonisation, involving 

Carbon direct avoidance, in other words, the enhancement of technologies to avoid emitting carbon 

during steelmaking (i.e. replacing carbon with renewable energy; development of H2-based reduction 

and/or melting processes; electrolytic reduction). Secondly, these two general pathways are 

overarched by circular economy projects, relying on the recycling of steel, the usage or recycling of 

residues and resource efficiency (e.g., scrap in BOF/EAF). The position of the Italian steel industry 

is that there is no single solution to decarbonise the sector as many different technical pathways and 

approaches have to be used in combination to achieve climate-neutral by 2050. To achieve the 

objectives set for 2030 and 2050, a number of conditions are however required, such as the availability 

of high-quality scrap (the price of which has already increased), the availability of energy, especially 

from renewable sources, and accessible costs for this. This is a daunting challenge also because the 

main steel-producing country – China – has also planned to electrify its industry and has started 

decarbonisation processes. In addition, the technological transformation of the industry requires 

infrastructural and systems innovations, together with the use of digital technologies. As for 

hydrogen, necessary conditions will be the availability of adequate quantities of water and electricity. 

 

 

Fig. 10- Strategies for decarbonising the Italian steel industry 

  

Innovative technical solutions towards decarbonisation have been implemented by many Italian steel 

companies: by way of example, we could mention the case of O.R.I. Martin (experimenting with a 

system that recovers heat from the cooling circuits of the steelworks by feeding the district heating 

network, and its agreement with a 52 MW photovoltaic plant in Sardinia) and Duferco (which signed 

a power purchase agreement for the long-term supply of energy exclusively from wind sources).  

In Italy three major plans were approved in the field of climate change: the Integrated National Plan 

for Energy and Climate; the National Long-term Strategy for the Reduction of Greenhouse Gases 

(2021); and the National Recovery and Resilience Plan (2020) that promotes the production and use 

of hydrogen. In the ‘hard to abate’ sectors, hydrogen can play an important role. A steel cycle based 

on the production of DRI with methane and EAF generates about 30 percent less CO2 emissions than 

the integral cycle; the development of green hydrogen increases the reduction of emissions up to 

about 90 percent. Besides the production of primary steel, hydrogen can be used for the heating of 

other production processes in the steel industry, for oil refinement, for chemicals, cement, etc. The 

choice of hydrogen will imply the production of electrolysers and the development of an Italian chain 

for hydrogen, involving production, stocking and distribution, with the creation of power stations 
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together with R&D activities in this field. Some abandoned industrial areas will become sites for the 

testing of a technology and a National Technological Centre for Hydrogen will be created.  

5.5.3 Innovative practices to support ecological transition in the field of industrial relations  

At the moment in Italy there is no specific platform on decarbonisation involving the Government, 

trade unions and business associations. The trade unions and Federacciai (the Italian business 

association of steel producers) do however share various concerns. Firstly, they have been asking for 

a national plan for the steel industry which, for the trade unions, should provide a sectoral vision of 

the industry, but also design its systemic development with an attention to the value chains involved 

in steel decarbonisation, including R&D, infrastructural systems, distribution and stockage assets, 

raw materials, etc. Parallel to this, is the request for a national plan for the industry which emphasises 

the centrality of manufacturing for Italy’s economic structure and dynamism. At a national level the 

trade unions and business association share the alarm expressed by Eurofer and IndustriAll at 

European level with regard to the current proposals concerning the ETS and CBAM system that could 

lead to greater risks of carbon leakage with a consequent effect on production, employment and 

related value chains.  

The challenges connected to decarbonisation and the adoption of new technologies urge steel 

companies to be attentive to training. Some company-led initiatives have been launched: this is the 

case of DigitalMEC, aimed at workers in the metalworking and plant installation industry and 

developed by Federmeccanica, Assistal, Fim, Fiom and Uilm; MetApprendo is another project aiming 

to contribute to the personal and professional growth of workers, but also to the evolution of 

companies, since there are still difficulties in accessing the possibilities related to Industry 4.0, 

especially in SMEs. In 2020 some important steel companies started a project called A Steem for Steel 

addressed to secondary school students, by illustrating the opportunities of working in the steel 

industry, emphasising the importance of STEM, and reducing the skill gaps caused by the digital 

revolution. 

The trade unions demand greater involvement in the choices concerning the industry since climate 

transition implies a different nature of industrial relations that should go beyond the bargaining about 

employment conditions and wages and embrace a more participatory role in decision-making and 

implementation. They also consider essential the preparation of plans to strengthen professional skills 

and, where this is not possible, the relocation to new work environments and even a reshaping of 

working hours. CGIL in particular places significant importance on the possible role of the state in 

resolving the dilemma between jobs and the environment. The trade unions emphasise the powerful 

alliance between them and with civil society organisations to promote the participation of the 

communities in choices concerning their socio-economic development.  

At the EU level, Federacciai and trade unions, through their participation in IndustriAll, are part of 

the European Steel Skills Agenda (ESSA) project: its objectives are proactive skills adjustments, new 

training and curricula requirements, the mobilisation and integration of stakeholders and 

policymakers at EU and national level, sectoral upskilling schemes and efficient management of 

knowledge, and greater attractiveness for the industry and careers therein (recruitment and retention) 

(ESSA website, 2022).  

At the last OECD Steel Committee (2021), European and global trade unions raised the issue that 

investments in clean technology should be accompanied by upskilling plans and just transition 

schemes for steelworkers. The trade unions also raised awareness among member countries and steel 

industry associations of the importance of global minimum standards for steelworkers, based on core 

ILO Conventions, as well as reiterating the importance of responsible business conduct in the steel 

sector, as set out in the OECD Guidelines for Multinational Enterprises.  
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Box: 1 Taranto and decarbonisation: a technological and a societal challenge 

The Taranto steel plant is the largest integrated steel plant in Europe, with a theoretical production 

capacity of almost 10 m.t. of steel per annum. It is the only Italian plant producing primary steel 

through the BF/BOF process. In 2012 the plant was on the verge of closure due to a court decision 

stating that it had been responsible for an environmental disaster. Although strategic to the national 

production, the Taranto plant is unsustainable in its current state (Greco, Bagnardi, 2018). In 2020, 

while important restructuring activities were going on, the Taranto steel work 24F

24 produced 3.5 m.t. of 

steel with more than 8,000 direct workers; it also produced 8.3 m.t. of CO2. 

 

 
 

 

In the path towards the decarbonisation of the Italian steel industry, the question of the Taranto plant 

is crucial. It is so at European level as well since the area of Taranto is one of the two Italian areas 

that are recipients of the Just Transition Fund. The industrial plan of Acciaierie d’Italia (AdI) is still 

to be published; however some strategies of change have been disclosed with the objectives of relying 

on hydrogen within ten years and of ensuring full employment within three. A three-step path was 

announced. The first phase, until 2025, requires 25% of production to take place with a reduced 

environmental impact. The second phase (2025 to 2030) will ensure the transition to steel production 

using EAFs and DRI as the raw materials; this step, however, will take place in parallel with the 

integrated cycle. The third phase involves the transition to hydrogen (minutes of the meeting, 

consulted online, 2021). In practice the decarbonisation process would involve a progressive shift 

from integrated blast furnaces to the use of DRI and then to hydrogen. The central phase is considered 

to be the most delicate and complex, because the plant will have to be fuelled by gas, with the risk of 

high costs and emissions; for this reason, the plan has opened up to important collaborations with 

national energy champions. This in turn raises concerns among other national producers about 

possible DRI shortages and price rises when the Taranto plant is decarbonised. Whilst DRI 

technology is useful in a transitional phase since it allows pollution to be reduced with limited 

interventions on the systems, it is only with the use of green hydrogen that the production of primary 

steel will respect the 2050 climate objectives. The cost to achieve the complete decarbonisation of 

the Taranto plant in ten years is expected to involve a total investment of 4.7 billion euros: 25F

25 each 

EAF investment amounts to approximately 800 million/1 billion euros. In terms of jobs, as indicated, 

around 8,200 workers are employed by the steel plant; of these more than half are involved in the hot 

area. With the adoption of DRI technology to feed the plant, a drop in employment levels will be 

inevitable. On the basis of evidence in the literature, the production of a m.t. of steel with DRI and 

EAF requires between 227 to 400 workers. Depending on the production level envisaged for the 

renewed Taranto plant (which at the moment is not known) and not considering the possible 

 
24 From an ownership perspective, in December 2020 Arcelor-Mittal (AM) withdrew from the purchase of the plant and signed a 

binding agreement with Invitalia, an Italian state-owned company, forming a public-private partnership for the management of the 

plant, re-named Acciaierie d’Italia, with a majority public shareholding starting from May 2022. 
25 According to Leonardi, Novati (2021) to produce 8 m.t. in Taranto with DRI, requires an investment of around 2.5 billion euro,s to 

which the costs of decommissioning the blast furnaces have to be added. 
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involvement of workers in the regeneration activities, redundancies will be in the range of some 

thousands: overall to produce 8 m.t. between 2,000 and 3,200 workers will be required. 

6. Concluding remarks 

The national manufacturing industry, which has always been the backbone of the country’s economic 

growth and a fundamental pillar of the European economy, plays a central role in decarbonisation 

policies for the pursuit of climate neutrality objectives by 2050. 

The wide range of industrial and employment conversions in the energy intensive sectors makes it a 

field of study and paradigmatic intervention on the decarbonisation of the capitalist system. 

The complexity of the “eco-systemic” fallout of these processes and of the possible trade-offs 

between the transformation of production processes, employment issues and the emergence of new 

socio-environmental risks requires a perspective that integrates technological and social innovation, 

through an interpretation of the transition in favour of sustainability as a socio-technical system. 

This perspective allows us to grasp the role that industrial relations and social dialogue can have in 

guiding the ecological transition in a socially equitable and balanced way, promoting a narrative that 

is an alternative to both a market-based transition and to one founded on ecological modernisation 

and encouraging the construction of a labour-oriented transition based on the involvement of workers 

and the role of the trade unions as a proactive rather than simply reactive agent (Stewart 2015) – in 

terms of justice and labour protection – in governing the ecological transition. 

The research that is emerging in this field of analysis converges precisely in the belief that the 

fundamental prerequisite for the realisation of just transition paths is the presence of institutionally 

well-integrated trade unions that take anticipatory positions in the negotiation of changes, to shape 

the nature of the transition so that it takes place in a socially acceptable way (Galgóczi 2019; Rugiero, 

2021; Rugiero S., Di Nunzio D. (eds.), 2022). 

It is in fact from this perspective that we can read the set of bilateral initiatives expressed in company 

bargaining at national and company level, in the shared notices, in the joint letters, in the memoranda 

of understanding which, as we have seen, have flourished in all the energy-intensive sectors to direct 

the attention of the state powers towards a more careful – and shared – monitoring of the economic 

and social impacts of the transition, with intervention proposals that place the ability to create 

transformative coalitions, the narrative of which is based on work, at the centre of the action 

(Hampton 2015). 

The underlying theme of these discussions is to jointly tackle the absence of a national industrial plan 

for decarbonisation, which also makes it difficult to assess the employment projections with respect 

to business strategies and industrial reorganisation/conversion plans in the present and/or future and 

the planning, therefore, of just transition policies that can protect against the risks of industrial 

desertification and the relocation of production processes and professionalism. 

The main concern in all sectors is how to translate the challenge of decarbonisation into an 

opportunity to create new jobs through the application of levers, rather than it leading to new job cuts 

in sectors that are already in crisis. 

The roadmap for the decarbonisation of the hard-to-abate sectors proposed by the Confindustria 

associations (BCG, 2021), as already mentioned, hypothesises that the transition path would support 

about 150,000 jobs, if the investments were to be completely managed in Italy. Otherwise, the same 

study calculates that the risks of a “do nothing” scenario – that is, if measures aimed at reducing the 

emission intensity of the HTA sectors are not adopted, in the face of the effect deriving from the 

increase in emissions not covered by the free allocation and the increase in CO2 – would result in an 

erosion of the gross operating margin (GOM) by approximately 20-25% for ceramics, glass, 

chemicals and electrical steel, and over 50% for integrated-cycle steel and cement (Industrial 

Decarbonization Pact, p. 13). This erosion would lead to plant closures or relocations, investment 
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cuts, the loss of the chance to regain market share, as well as putting more than 300,000 jobs at risk 

(ibidem). 

A necessary precondition for achieving the environmental, economic and social objectives connected 

to decarbonisation, in terms of reducing emissions, supporting the competitiveness of the industrial 

system and increasing employment, is the development at national level of the production chains of 

the various levers (research and development, and infrastructure) and the conversion of direct and 

indirect workforces to the new industrial and technological paradigm. 

The importance of accompanying investments in clean technologies with skills improvement plans 

and just transition schemes for workers is strongly supported by all the sectors surveyed in the FDV 

study. In particular in the steel industry, where Federacciai and TU are part of the European Steel 

Skills Agenda (ESSA) project for the adaptation of skills and new training and curricular 

requirements, the development of sectoral requalification and skills-strengthening programmes is 

considered central to the development of sectoral retraining and strengthening professional skills. 

A similar need is underlined in the chemical sector, in particular with respect to the increasingly 

pressing need to invest in the professional qualifications of young people. This is also with reference 

to the implementation of the “expansion contract” to help professionals over 60, but still not at 

pension age, to retire, people who generally have high skills, with the partial renewal of younger 

workers who have to develop adequate professional skills. Concern also emerges about the cascade 

effect that the crisis of a sector as pervasive as chemistry would have, at employment level as well, 

not only in terms of direct and induced employment but downstream as well, due to its systemic 

contribution to all the supply chains of the industrial sector. 

Both in the glass and ceramic sectors, employment is historically stable and has very high levels of 

know-how by virtue of production processes that require skilled labour. The fear of losing the high 

quality of employment as a result of industrial reorganisation/conversion plans for decarbonisation is 

therefore understandable. From this perspective we can read the request for specific support 

interventions for companies for the acquisition of new skills for ongoing and future technological 

transformations, for employment policies that support generational turnover and to facilitate access 

to welfare safety nets to protect the production system and related employment levels, especially in 

this phase of that sees an exceptional increase in energy costs. 

The sector that is most at risk in dealing with decarbonisation processes is that of cement, as it has 

been exposed for some time to a significant downsizing in production and employment.  

The hope is that the ecological transition of the industry, avoiding new closures, will be able to 

stabilise some of the current jobs and that new ones might also be created, tied to decarbonisation 

processes. Above all, the focus is on the development of new jobs linked to the circular economy. If 

direct CO2 emissions are to two-thirds caused by the process itself – and therefore more difficult to 

reduce – different occupations related to decarbonisation can be hypothesised with reference to the 

levers to reduce indirect emissions attributable instead to the use of electricity, transport and linked 

to the chain of cement production downstream. In a sector that is characterised by a high average age, 

combining generational turnover and the need for new skills, according to some interlocutors, it is 

possible to speak of several thousand possible new jobs in the next 5/7 years. From this perspective, 

it is important to strengthen connections with schools and universities to procure these strategic 

resources and, at the same time, invest in the training of current operators in the use of new 

technologies. 

To manage the social consequences of decarbonisation processes with an anticipatory and continuous 

approach, good interaction between the social partners and a logic of proactive action by the trade 

unions are fundamental prerequisites. However, if information and consultation of workers are 

common practice in relations between trade unions and companies, in order to face the ecological 

transition in a socially and economically sustainable way in the near future, it will be necessary to 

push even further the traditional channels of negotiation, relaunching and further requalifying 

industrial relations. Providing paths of democratic participation in decisions that allow the world of 

work to be the concrete architect of a new quality of development, starting from tools that, for 
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example, provide for the participation of trade unions in supervisory boards starting with large 

national companies. The challenges posed to bargaining in the face of the ecological crisis also require 

the unions to innovate their negotiation practices with a view to a more integrated vision of 

bargaining, overcoming the traditional perimeters of trade union intervention, as well as the internal 

segmentations between categories, professions and territories (Rugiero, 2021, Di Nunzio, Rugiero, 

2019). 

After all, the success of the agreements on restructuring and redevelopment in Italy will not only 

derive from the solidity of the industrial relations system and the model of social dialogue actually 

operating in the sectors, but also from the development of a new industrial and development policy 

specifically designed for the ecological conversion of the industrial apparatus which, area by area, 

sector by sector, is able to identify the strategic fields and most effective policies. With regulatory 

interventions that aim at the reorganisation of the markets, at conversion and repositioning operations, 

able to use the substantial loans that gravitate around ecological transition (the just transition fund, 

the NRRP, the social climate fund) in a far-sighted way, avoiding a massive, unregulated distribution, 

in favour of “pilot” projects capable of guiding supply chain innovation. In particular, pursuing a 

socially sustainable conversion of Italian industry requires the implementation of a system of 

interventions to safeguard employment based on an integrated policy of ad hoc measures to support 

employment: which envisage both the strengthening of passive policies of income protection, through 

more extensive social safety nets with dedicated financing, and the enhancement of active labour 

policies that support workers in transition through the updating, retraining and certification of skills, 

favouring the meeting of demand and supply of work, foreseeing and identifying needs in terms of 

skills through an adaptation of education and vocational training programmes (Rugiero, 2021). 

In summary, the ecological conversion of industry can contribute to the creation of value, the 

formation of new jobs and the protection of the environment, but this objective requires a combination 

of national and European interventions, based on a wide-ranging policy framework that brings 

together the issues of climate, employment, training, and social and industrial policies within a multi-

level governance system (which includes the European, national, sectoral, regional and company 

levels) (ibid). 

The need for national and EU coordination of industrial development appears fundamental to 

reconcile the social need for a gradual industrial revolution with the climatic need for an ecological 

transition to be accelerated and which forces us to confront the increasingly central themes of 

international value chains and regional disparities that the different pursuit of processes of green 

conversion can produce inside and outside the European Union. 

In the difficult search for a balance between environmental and economic sustainability, planning 

capacity appears even more urgent today to face the climate of uncertainty caused by market 

volatility, starting from the uncontrolled increases in energy and raw material costs following the 

pandemic emergency and, today, the Russian-Ukrainian crisis which has revealed how the issue of 

energy security is one of the fundamental pillars of democratic sovereignty and further reconfirming 

the importance of working for a just socio-ecological transition. 
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Attachment 

ANNEX 1 

 

 

Interviewed players 

 
Name 

(Alphabetical 

order) 

Role Institution Institution description 

PLASTIC/CHEMICAL 

Donatella 

Frezzotti 

R&D 

Exploitation 

& 

Cooperation 

Basic Chemical 

& Plastics 

Research 

Centre 

VERSALIS/ENI 

Versalis, the chemical subsidiary of Eni, is 

Italy’s biggest chemical company in terms of 

turnover, production volumes and number of 

employees. The company is also one of the 

leading players in the international chemicals 

sector. 

Sonia Tosoni 
Secretary 

National FILCTEM-CGIL 
Trade union of workers in chemical, textile, 

energy and manufacturing companies. 

Sergio 

Cardinali 

Head of the 

Pharmaceutical-

Chemical 

Department of 

Filctem 

FILCTEM-CGIL Trade union of workers in chemical, textile, 

energy and manufacturing companies. 

Aldo Zago National 

Secretary 

FILCTEM-CGIL Trade union of workers in chemical, textile, 

energy and manufacturing companies. 

CEMENT 

Nicola 

Zampella 

Head of external 

relations 

department and 

research centre 

FEDERBETON 

CONFINDUSTRIA 

Industry Federation of the Cement, Concrete 

and Basic Materials Associations. 

Tatiana Fazi 
National 

Secretary 
FILLEA-CGIL Trade union of the construction sector 

Emanuele 

Verrocchi 
Union official 

FILLEA-CGIL Trade union of the construction sector 

CERAMICS 

Sonia Tosoni 
National 

Secretary  FILCTEM-CGIL 
Trade union of workers in chemical, textile, 

energy and manufacturing companies 

Pietro Conte 
Work area 

manager 
CERAMIC 

CONFINDUSTRIA 

Industry Federation of Associations of 

ceramic tiles, refractory materials, bricks, 

sanitary ceramics, porcelain 

Andrea Canetti 

Head of the 

Economics 

Area  

CERAMIC 

CONFINDUSTRIA 

Industry Federation of Associations of ceramic 

tiles, refractory materials, bricks, sanitary 

ceramics, porcelain  

Giovanni 

D’Anna 

Operational 

Manager of 

Gas Intensive 

CERAMIC 

CONFINDUSTRIA 

Industry Federation of Associations of ceramic 

tiles, refractory materials, bricks, sanitary 

ceramics, porcelain  

GLASS 

Walter Da Riz Director ASSOVETRO 

 

National Association of Glass Industrialists 
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Sonia Tosoni 
National 

Secretary FILCTEM-CGIL 
Trade union of workers in chemical, textile, 

energy and manufacturing companies 

STEEL 

Gianni Venturi 
National 

Secretary 

FIOM-CGIL Trade union of metalworkers 

 

Plant trade 

unionists at 

Ilva 

(Acciaierie di 

Italia) 

Fiom - Cgil 

Fim- Cisl 

Uilm- Ulil 

Trade union of metalworkers 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ANNEX 2 

Methodological note for paragraph 3 

Paragraph 3 illustrates the main socio-economic characteristics of the sectors known as “hard to 

abate”. The analysis was carried out using the microdata of structural business statistics collected by 

ISTAT in the FRAME-SBS survey. The observed variables therefore derive from a statistical 

treatment of administrative sources for companies with less than 100 employees (sample survey) and 

from the extraction of data from the accounting system of companies for businesses with more than 

100 employees (census survey)  (ISTAT, 2016). 

The decision to use this type of survey stems from the need to obtain data at the highest level of 

sectoral breakdown. In fact, the sectors analysed up to the third Ateco digit (corresponding to the 

NACE Rev. 2 classification), are the following: 
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ATECO CODE C ATECO NAME 

20 Manufacture of chemical products  

21 Manufacture of basic pharmaceutical products 

and pharmaceutical preparations 

22 Manufacture of rubber and plastic products 

23 Manufacture of other products from non-

metallic mineral processing  

23.1 Manufacture of glass and glass products 

23.2 Manufacture of refractory products 

23.3 Manufacture of terracotta building materials 

23.4 Manufacture of other porcelain and ceramic 

products 

23.5 Production of cement, lime and gypsum 

23.6 Manufacture of concrete, cement and gypsum 

products 

23.7 Cutting, shaping and finishing of stones 

23.9 Manufacture of abrasive and non-metallic 

mineral products not classified elsewhere 

24 Metallurgy 

 

As regards the period analysed, it has to be specified that it was not possible to process the data 

relating to the years of the pandemic crisis; the assessments relating to the effect of the pandemic on 

socio-economic dynamics were collected during interviews with union and employer representatives. 

In particular, the last year available for the analysis conducted in this study is 2019; therefore an 

analysis of the main variables was carried out over a ten-year period (2009-2019) 

As regards the data relating to international trade, we used the data presented in the 2021 yearbook 

of Istat-ICE (Agency for the Promotion Abroad and the Internationalisation of Italian Companies) 

relating to exports/imports for individual economic activities. 

For the territorial representation of active enterprises and the number of employees involved in 

economic activities, the data used refer to the structure of the enterprises recorded in the Statistical 

Register of local units (ASIA UL). The definition of local unit adopted complies with European 

Council regulation no. 696 of 15 March 1993, according to which a local unit corresponds to a 

company or part of a company located in a topographically identified location. In this locality, or 

starting from that locality, one or more persons carry out (possibly working part-time) economic 

activities on behalf of the same company. The definition of “employee” is as follows: a person 

employed in a juridical-economic unit, as an independent worker or employee (full-time, part-time 

or with a training and employment contract), even if temporarily absent (for service, holidays, 

sickness, suspension, redundancy, etc.); it includes the owners of the business directly participating 

in the management, those who cooperate with it, family co-workers, managers, middle managers, 

clerical staff, workers and apprentices. 
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The analysis of the data concerning greenhouse gas emissions was conducted starting from the data 

presented by the Higher Institute for Environmental Protection and Research (ISPRA, 2020) in the 

Report “The EU-ETS System in Italy and in the main European countries” and from the data of the 

National Inventory of Climate-Changing Gases (ISPRA, 2021). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


