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Introduction 

Climate change has taken a major place in media debates and the political agenda in recent 
years as a response to the rise in social and governmental concern and the awakening to the 
wide-ranging impacts of climate change already visible in ecosystems, economic sectors and 
social conditions in Europe and worldwide. In the Paris agreement framework, the latest 
measure - and one of the most concrete and ambitious - is the European Green Deal launched 
by the European Commission in December 2019 to make the EU the first climate-neutral region 
in the world by 2050. 

According to the latest data available from Global Footprint Network, the ecological footprint 
per capita0F

1 in Spain in 2017 was 4 global hectares. This placed Spain in 60/188th position in the 
world ranking of ecological footprint per capita. Spain ranks 20th in the global ecological 
footprint1F

2 ranking, producing less impact than countries such as France, the United Kingdom or 
Italy. However, Spain still needs 2.8 times more land2F

3 than it has to maintain its current standard 
of living and population. The 2020 report for Spain from The European Semester that evaluates 
progress in structural reforms and the prevention and correction of macroeconomic imbalances, 
points out that Spain's resource efficiency has improved considerably since 2009, but waste 
management and the circular economy remain major challenges.  

It appears that globally Spain is one of the European countries most exposed to climate change 
and that the country faces major challenges in terms of water and waste management, energy 
and resource efficiency, emissions, and renewable energies. 
 
Decarbonisation of industrial sectors is one of the main challenges of this century and the main 
characteristics and economic and social impact of transition will differ profoundly depending on 
sectors, activities, and regions. Nevertheless, despite the differences, there is no denying that 
sectoral restructuring and transformation will impact jobs substantially in a quantitative as well 
as a qualitative way. The European Commission estimates that the net impact on employment 
and the European economy will be positive, but the absence of measures could lead to big 
economic losses in some activities and territories and have critical social impacts throughout the 

 
1 “The Ecological Footprint per person is a nation's total Ecological Footprint divided by the total population of the 
nation. To live within the means of our planet's resources, the world's Ecological Footprint would have to equal the 
available biocapacity per person on our planet, which is currently 1.7 global hectares. So if a nation's Ecological 
Footprint per person is 6.8 global hectares, its citizens are demanding four times the resources and wastes that our 
planet can regenerate and absorb in the atmosphere”. Source: Global Footprint Network (2022). 
https://data.footprintnetwork.org/?_ga=2.219113497.1842171511.1638869093-1797204008.1638869093#/ 
2 “The Ecological Footprint measures how much demand human consumption places on the biosphere. It is measured 
in standard units called global hectares”. Source: Global Footprint Network (2022). 
https://data.footprintnetwork.org/?_ga=2.219113497.1842171511.1638869093-1797204008.1638869093#/ 
3 “Biocapacity is the area of productive land available to produce resources or absorb carbon dioxide waste, given 
current management practices. Biocapacity is measured in standard units called global hectares”. Source: Global 
Footprint Network (2022). https://data.footprintnetwork.org/?_ga=2.219113497.1842171511.1638869093-
1797204008.1638869093#/ 

https://data.footprintnetwork.org/?_ga=2.219113497.1842171511.1638869093-1797204008.1638869093#/
https://data.footprintnetwork.org/?_ga=2.219113497.1842171511.1638869093-1797204008.1638869093#/
https://data.footprintnetwork.org/?_ga=2.219113497.1842171511.1638869093-1797204008.1638869093#/
https://data.footprintnetwork.org/?_ga=2.219113497.1842171511.1638869093-1797204008.1638869093#/
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transition that will deeply impact industrial European pillars such as the automotive and energy-
intensive sectors.  

That is the reason why the green transition will need major investments and the involvement of 
all public and private partners in the short, mid, and long term. To that end, the European 
Commission has presented the Sustainable Europe Investment Plan and the Just Transition 
Mechanism3F

4. The plan provides public investment and private funds through financial 
instruments that should amount to at least €1 trillion over the period 2021-2027. 

In this context, the energy-intensive industries (EII) face a more challenging re-structuring 
process: they are responsible for 15% of EU emissions and are a fundamental European job 
provider (5.9 million jobs). But the challenge is definitely not only quantitative: it also affects 
other aspects such as the need for new skills and new qualifications and the need for generally 
better planning and working conditions. 

Given the challenges, the aim of the present report is to determine: 

o Which national and sectoral strategies are aimed at industry decarbonisation globally 
and which target the EII scope. 

o To what extent these strategies are aligned with the largely accepted decarbonisation 
pathways. 

o To what extent the decarbonisation strategy will impact the employment, jobs, and skills 
of the Spanish EII. 

o What kind of measures could be implemented in order to minimize these impacts either 
from a national or sectoral point of view or from the corporate perspective. 

Based on the legal national classification of the energy-intensive industries4F

5, the scope of the 
present research includes the following sectors:  iron and steel, chemical, cement and non-
ferrous metals. However, it must be emphasised that not all the sectors find themselves at the 
same strategic level in terms of decarbonisation5F

6 and that the degree to which decarbonisation 
projects are implemented differs greatly from one to another. 

It is also important to point out that while this desk research presents available information from 
official sources, the information is hardly homogeneous and varies greatly from one company 
to another and from one source to another, mainly from a timely point of view in both cases. 

Moreover, some of the European mechanisms that aim to counterbalance unfair competition 
(CBAM) are nowadays under discussion and therefore their real impact on industry and 
employment trends are still uncertain. 

 
4 The InvestEU programme follows on from the Juncker plan and the European Fund for Strategic Investments. The 
objective is to promote public and private investment by providing a guarantee to the EIB and other partners to 
finance more and riskier projects. 
5 Source: Estatuto de los consumidores electrointensivos: Real Decreto 1106/2020 del 15 de diciembre de 2020. 
https://www.boe.es/eli/es/rd/2020/12/15/1106 
6 In fact, and for the time being, only the cement sector has already issued a decarbonisation roadmap whilst in the 
other industries there is no sectoral approach; only individual company initiatives are to be found. 

https://www.boe.es/eli/es/rd/2020/12/15/1106
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These limitations having been highlighted, the present research aims to present the most 
accurate overview of the current situation of the Spanish EII, the current and future challenges 
of the sector, the national, sectoral and corporate strategies towards decarbonisation and, as 
far as possible, the challenges in terms of employment and skills. 

 
1. Mapping energy intensive industries 

 

The definition of an EII is clearly set out in law as the Estatuto de los consumidores 
electrointensivos6F

7, which establishes the framework of the national EII, came into force in 
December 2020. 

This Royal Decree defines EIIs as “electricity consumers with intensive electricity use, high 
consumption in hours of low electricity demand and a stable and predictable consumption curve, 
who meet the requirements established in Title II and who obtain certification of the status of 
electro-intensive consumer in accordance with the provisions of this Royal Decree”7F

8. 

Electricity consumers who wish to opt for the category of electro-intensive consumer for each 
supply point or installation must fulfil a series of requirements8F

9, comply with a series of 
obligations and commitments9F

10, and can avail themselves of a series of mechanisms aimed at 
mitigating the effects of energy costs on competitiveness in accordance with European Union 
regulations.   

Some of the most relevant requirements are “to be consumers who contract their energy in the 
electricity production market by any of the modalities foreseen in the regulations" and "they 
must have consumed, during at least two of the three previous years, an annual volume of 
electrical energy greater than 1 GWh, and at the same time, for those same periods, have 
consumed at least 50 percent of the energy during the hours corresponding to the off-peak tariff 
period". 

The obligations and commitments to be assumed address issues of energy efficiency, 
substitution of polluting energy sources, investment in R&D&I and employment, among other. 
In terms of consumption, “electricity intensive consumers will be obliged to have a predictable 
consumption”. Regarding the purchase of energy, “electro-intensive consumers that avail 
themselves of any of the mechanisms regulated in this royal decree must accredit the contracting 
of at least 10 percent of their annual electricity consumption through forward instruments, 

 
7 Source: Estatuto de los consumidores electrointensivos: Real Decreto 1106/2020 del 15 de diciembre de 2020. 
https://www.boe.es/eli/es/rd/2020/12/15/1106  
8 Source: Article 2 Estatuto de los consumidores electrointensivos: Real Decreto 1106/2020 del 15 de diciembre de 
2020. https://www.boe.es/eli/es/rd/2020/12/15/1106 
9 Source: Article 3 Estatuto de los consumidores electrointensivos: Real Decreto 1106/2020 del 15 de diciembre de 
2020. https://www.boe.es/eli/es/rd/2020/12/15/1106 
10 Source: Articles 10,11, 12 and 13 Estatuto de los consumidores electrointensivos: Real Decreto 1106/2020 del 15 de 
diciembre de 2020. https://www.boe.es/eli/es/rd/2020/12/15/1106 

https://www.boe.es/eli/es/rd/2020/12/15/1106
https://www.boe.es/eli/es/rd/2020/12/15/1106
https://www.boe.es/eli/es/rd/2020/12/15/1106
https://www.boe.es/eli/es/rd/2020/12/15/1106
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directly or indirectly, of electricity from renewable sources with a minimum duration of five 
years". And the obligations related to employment and productive activity 10F

11 reflect that “they 
must maintain the productive activity for a period of three years from the date on which the 
decision to grant the aid is issued”. This obligation is understood to be breached when, during 
the three-year period, they incur in: “effectively proceed to reduce their production capacity by 
more than 85 per cent”, “the business decision of collective redundancy that implies a reduction 
of more than 85 per cent of their entire workforce”. However, “this obligation shall not be 
deemed to have been breached in the event of transformation, merger, spin-off or global transfer 
of assets and liabilities, provided that the acquiring entity maintains the activity under the terms 
set out in this section” and neither in the case that “the non-compliance arises from a liquidation 
procedure within the framework of an insolvency process”.  

The mechanisms for which energy-intensive consumers may apply are, for example, 
“compensation mechanisms for financing support for electricity from renewable sources, high-
efficiency cogeneration or compensation for the extra cost in non-peninsular territories included 
in the charges of these consumers". These mechanisms “are intended to compensate electricity-
intensive consumers on the basis of the intensity of their electricity use and their exposure to 
international trade up to a maximum of 85 per cent of the costs attributable in the charges for 
the specific remuneration for renewable energies and high-efficiency cogeneration and the 
specific remuneration in non-mainland territories passed on in the electricity supply prices”. 

1.1 MAPPING OF SPANISH EII  

Figure 1. Mapping of production sites by sector in 2021 
 

 
11 In line with the Source: Real Decreto-ley 20/2018, de 7 de diciembre, de medidas urgentes para el impulso de la 
competitividad económica en el sector de la industria y el comercio en España (BOE núm. 296, de 8 de diciembre de 
2018). https://www.boe.es/eli/es/rdl/2018/12/07/20/dof/spa/pdf  

https://www.boe.es/eli/es/rdl/2018/12/07/20/dof/spa/pdf
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Source: Syndex based on data from AEGE, UNESID, FEIQUE, OFICEMEN, AEA & MITECO. 

 

In general, EII in Spain are regionally distributed along the coast. They are mainly along the coast 
of Catalonia (the eastern part of the Iberian Peninsula) and northern Spain (the Atlantic coast). 
This is not particularly striking, because it is related to the capacity of the coastal regions to trade 
internationally through their port connections.  

The cement and chemical sectors are the EII with the largest number of factories located in the 
interior of the country, mainly in Madrid, which as the country’s capital provides facilities for 
trade. These sectors also have more companies in Spain (10 and 11, respectively); however, the 
iron and steel sector have a greater number of production centres located in the country (41).  

The non-ferrous metals sector is the energy-intensive industry least represented in Spain (6 
companies and 11 production sites). In addition, Alcoa’s aluminium smelter in San Cibrao (Lugo, 
Galicia) announced a production shutdown at the end of January 2022, at least until 2024. This 
factory was already the last one producing primary aluminium in Spain, so Spain has stopped 
producing primary aluminium until further notice.  

Table 1. Companies and production plants by sector in Spain in 2021 
 COMPANIES PRODUCTION PLANTS 

STEEL 8 41 

CHEMICAL 11 31 

CEMENT 10 36 

NON-FERROUS METALS 6 11 

Source: Syndex based on data from AEGE, UNESID, FEIQUE, OFICEMEN, AEA & MITECO. 

The detail of these companies and their main characteristics (headquarters, locations, 
production, technology, employment and decarbonisation targets) are to be found in the annex 
of this document. 
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1.2 MAIN CHARACTERISTICS OF THE EII  

The sectors that make up the EII in Spain have in common their high energy consumption, and 
therefore their needs and objectives in terms of participating in an electricity market in which 
their conditions are taken into account. However, they are also heterogeneous industries, with 
different employment and production figures. Although they share the need for high 
temperatures in their production processes, these are also disparate, and different 
technological developments are needed to reduce their greenhouse gas emissions. The 
following are the most characteristic features of each of these sectors: steel, chemicals, cement, 
non-ferrous metals. 

The steel industry11F

12 is a key sector in the Spanish economy. It is a strategic sector for many 
industries such as the automotive industry, the manufacture of capital goods or metal 
structures. Iron and steel sector production in Spain has been relatively stable since the 2010s, 
at around 14Mt per year. Despite the fall in 2020 due to the health crisis, the Spanish steel sector 
has reacted with a good capacity for adaptation and flexibility, guaranteeing supplies while 
adjusting production to the demand needs of steel-consuming sectors. Spain produced 18% less 
steel in 2020 than in 2019, but production recovered during 2021, even exceeding the values of 
2019. Moreover, the boom in 2021 was mainly due to the increase in the prices of raw materials 
and finished products (the possibility of a new "super cycle" of raw materials has even been 
mentioned, which has yet to be determined). 

Figure 2. Annual crude steel production. Source: EUROFER 

 

Within the sector, approximately 30% of production consists of flat products and about 70% of 
long products. Furthermore, from a technological perspective, most of the production is carried 
out by the electric arc furnace route (around 73% in 2020). According to EUROFER data, 
practically all steelworks in Spain have electric arc furnaces - EAF - (23 furnaces in total), and in 
Gijón (Asturias) there are two BF-BOF. In other words, there are a total of 25 steel production 
furnaces in Spain, 88% of which are EAF. This makes scrap the raw material most used by the 
steel industry in Spain, as it is essential for the electricity route (and to reduce the cost of this 

 
12 Source : UNESID (2021). Estadísticas : cifras clave. Source : https://unesid.org   
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route). As a result, in 2020 the sector managed to recycle more than 9 million tonnes of ferrous 
scrap, making it the main recycler in the country. 

50%12F

13 of the sector's sales are within Spain, just over 25% from European trade, and around 20% 
is delivered to countries outside the EU. The most important countries for foreign sales in the 
sector are France, Portugal, Italy, and Germany (within the EU) and the United Kingdom, Turkey, 
Algeria, and Morocco (outside the EU). The most exported products are sections and wire rod. 
In terms of imports, Spain imported more than 9 million tonnes of steel and primary 
transformation products in 2020, with around 6 million tonnes coming from European countries, 
meaning that around 3 million tonnes of imports came from non-EU countries, which accounted 
for 24% of the country's apparent steel consumption in the same year. Once again, France, 
Germany, Portugal, and Turkey are the countries with which the Spanish steel sector trades 
most. 

 

 

 

 

Figure 3. Employment of steel and primary processing (thousands of people). Source: 
UNESID 

 

The employment trend is as stable as that of production, although it has been declining since 
2013 (from around 25,000 people until 2012, to around 18,000 people since 2013).  

 

13 Source : UNESID (2021). Estadísticas : el sector. Source : https://unesid.org/el-sector/ 
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Figure 4. GHG emissions by steel sector. Source: EEA  

 

 

 

 

 

 

 

 

Labour productivity in this sector has been increasing since 2012. And its GHG emissions are 
almost the same throughout the decade analysed (close to 5% tCO2 per GDP). 

Figure 5. Labour productivity of steel sector. Source: SBS Eurostat 
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The chemical sector 13F

14 is one of the largest and most consolidated sectors in Spain. It is a major 
economic driving force in Spain: it generates 5.5% of GDP and 3.7% of employment, when 
indirect and induced employment are taken into account. The sector has various branches 
(industrial gases, dyes and pigments, organic and inorganic chemistry, etc). The branch with the 
highest turnover percentage in the sector is the pharmaceutical specialities branch (24%), 
followed by plastic raw materials (15%) and organic chemistry (13%). Almost 60% of the sector's 
turnover is invoiced in foreign markets, with an ever-increasing proportion in non-EU countries 
- it is the second sector in the ranking of Spanish export sectors, behind the automobile industry. 
More than half of exports are intra-EU (most prominently France, Germany and Italy), and of 
the non-EU countries, its two most important trading partners are the United States and China. 
The sector is also nourished by imports, mainly from the EU - Germany, France, and the 
Netherlands - but also from the United States, China and India. 

Figure 6. Annual sales of chemical products (Bn€). Source: FEIQUE 

 

The Spanish chemical sector is also a fairly stable sector. Both sales and quantitative 
employment have remained stable, with a slight upward trend, for the last decade, showing no 
significant changes between 2010 and 2020 (65 Bn€ of annual sales14F

15 and 200,000 direct jobs).  

 
14 Sources: FEIQUE (2021). El sector en cifras. https://www.feique.org/el-sector-en-cifras/  

FEIQUE (2021). Radiografía del sector químico español. https://www.feique.org/pdfs/radiografiasectorial.pdf  
15 Sales data are given because the different units of measurement of the various chemical products make it difficult 
to give production-based data. 

53,2
55,7 55,1 55,3 56,4

58,1 59,0
63,1

65,6 66,4
64,5

0

10

20

30

40

50

60

70

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

https://www.feique.org/el-sector-en-cifras/
https://www.feique.org/pdfs/radiografiasectorial.pdf


« DECARBONISING ENERGY-INTENSIVE INDUSTRIES 2021: COUNTRY STUDY SPAIN » 

ANNEXES 

13 

Figure 7. Direct employment in chemical sector (thousands of people). Source: INE 

 

 

 

 

 

 

 

 

Consequently, the same is true for labour productivity. It remains relatively constant over the 
period analysed. 

Figure 8. Labour productivity of chemicals manufactures. Source: SBS Eurostat 
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Nonetheless, their greenhouse gas emissions data is more volatile, greenhouse gas emissions 
are in fact currently higher than a decade ago (5.4% tCO2 per GDP in 2010 and 8.1% tCO2 per 
GDP in 2019) while no clear explanation seems available. 

Figure 9. GHG emissions by chemical sector. Source: EEA 

 

The Spanish cement sector15F

16 is the leading exporter in the EU and the eighth in the world; 
moreover, OFICEMEN considers that the industry is currently "timidly beginning to recover". In 
2018, this organisation, together with the Ministry of Industry, Trade and Tourism, drew up a 
Sectoral Agenda to reactivate the sector and move towards improving competitiveness and 
strengthening the industry. Whilst, the pandemic of 2020 impacted its results, as it did other 
sectors, 2021 was marked by a significant recovery.  

Forecasts for 2022 emphasise public works as the main destination for cement consumption, 
especially in water and environment-related infrastructures. The Spanish Government's 
Recovery Plan includes improvement works for water resources, sanitation, water treatment, 
energy rehabilitation of buildings and urban development works. Thus, if these forecasts are 
met, cement consumption in 2022 could grow by 3-5%. In view of this future prospect, the sector 
published the Cement 4.0 initiative, which aims to incentivise the use and exploitation of the 
best available technology and digitalisation to take advantage of the potential for improvement 
in terms of efficiency and flexibility for a strategic positioning in the market. 

 
16 Sources : OFICEMEN (2021). Historia de la industria del cemento en España. https://www.oficemen.com/el-sector/  

OFICEMEN (2018). Industria conectada Cemento 4.0. 
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Figure 10. Annual cement production in Spain. Source: OFICEMEN, CEMBUREAU 

 

Looking back a few years, the production of the Spanish cement industry was impacted by the 
2008 financial crisis that hit the construction sector in Spain very severely (in fact the sector has 
still not recovered to the pre-crisis level) and as a consequence its production lost more than 
half of its value (from 42.1 Mtn to 17.5 Mtn in 2019).  

Figure 11. Employees in FTE in manufacture and articles of cement, lime and plaster in Spain 
(thousand of people). Source : SBS Eurostat 

This had an impact on employment in the sector, which also declined, by almost half from 2008 
to 2019. However, employment has been improving slightly since 2014, with annual growth of 
around 5%.  

Labour productivity followed a similar trend in the period under review, forming a U-shaped 
curve, i.e., it has also been recovering since 2014.  

Figure 12. Labour productivity of cement manufacture. Source : SBS Eurostat 
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As an obvious consequence of the decrease in output, the sector’s GHG emissions are lower 
today than a decade ago, although they have stabilized since 2013 at around 8.5% tCO2 per 
GDP.  

Figure 13. GHG emissions by cement production. Source : Eurostat 

 

The non-ferrous facilities covered by Spanish industry are aluminum, zinc, copper, calcium, 
silicon, and manganese. The use of aluminum is key for beverage cans and other packaging, 
buildings, and construction, and also for vehicle light weighting. More than half of copper is used 
for electrical applications, including power distribution, renewable energy, telecommunications, 
and transport and its use for non-electrical applications includes air conditioning, water 
distribution, architecture, and aquaculture. Zinc, in addition to producing bronze and brass, is 
used to protect steel from corrosion in automotive and other applications, as well as in roofing 
and other architecture. Silicon is on the EU's list of most critical raw materials because of its 
importance in the absence of substitutes for several of its end-use products - silicon, silanes, 
aluminum alloys and solar cells and microprocessors. Manganese is a hard metal that has 
important uses in industrial metal alloys, such as steel (to improve high-temperature 
performance) and aluminum (to increase its strength). 

Production in the non-ferrous metals sector in Spain, like its labour productivity, has been on an 
upward trend since 2010. 
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Figure 14. Annual aluminium production value (M€). Source: SBS Eurostat 

Figure 15. Production of secondary aluminium (thousands of tons). Source: MITECO 
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Figure 16. Labour productivity of non-ferrous metals sector. Source: SBS Eurostat 

Employment in the sector, despite varying annually, has been stable throughout the decade 
analysed. In fact, despite the production stoppage at the Alcoa factory, it has been possible to 
avoid collective redundancies for four years, until 31 December 2025, thus securing the 
employment of the workers affected. 

Figure 17. Employment of aluminium (thousands of people). Source: SBS Eurostat 

The most noteworthy aspect of this sector is the large reduction in greenhouse gas emissions 
since 2010; they have declined by nearly half (from 2.91% tCO2 per GDP in 2010 to 1.31% tCO2 
per GDP in 2019). 
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Figure 18. GHG emissions by non-ferrous metals sector. Source: EEA 

 

As for GHG emissions, the table below shows the evolution of the average emissions of the 
electro-intensive sectors in Spain and in the European Union, as well as the variations between 
1990 and 2019 and between 2005 and 2019 and it highlights the way to go to achieve carbon 
neutrality by 205016F

17.  

Table 2. GHG emissions in Spain and EU 27 

(tCO2eq) 1990 2005 2019 % var. 1990-2019 % var. 2005-2019 

SPAIN 

STEEL 8.354.093 6.763.520 5.649.906 -32,4% -16,5% 

CHEMICAL 5.391.350 9.165.677 9.645.655 78,9% 5,2% 

CEMENT 12.279.006 16.791.774 9.064.168 -26,2% -46,0% 

NON-FERROUS METALS 1.195.746 3.563.611 1.618.932 35,4% -54,6% 

TOTAL SPAIN 290.001.467 442.075.010 314.528.511 8,5% -28,9% 

UE 27 

STEEL 153.323.255 105.471.633 77.439.549 -49,5% -26,6% 

CHEMICAL 102.228.347 84.231.919 66.980.669 -34,5% -20,5% 

CEMENT 95.351.543 96.026.450 75.537.822 -20,8% -21,3% 

NON-FERROUS METALS 11.697.989 11.478.234 9.116.025 -22,1% -20,6% 

TOTAL EU 27 4.870.956.024 4.542.902.367 3.610.051.758 -25,9% -20,5% 

Source: Syndex based on data from EEA. 

 

There is no allocation between Member States or between sectors to reduce GHG emissions; 
this means that reductions in some sectors/countries can offset increases or non-reductions in 

 

17 The GHG emissions reduction targets are: (i) By 2020: -20% compared to 1990 by EU, and -21% compared to 2005 
by energy-intensive sectors in the UE as a whole; (ii) by 2030: -55% compared to 1990 by EU as a whole, and -23% 
compared to 1990 by Spain; (iii) and by 2050: EU carbon neutrality. 
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others. However, it also has its downside, as it establishes ambiguous margins that may imply 
that collective, country or EU targets are not met.  

According to the 2020 targets set by the EU, the energy-intensive industries were to achieve a 
21% reduction in their emissions compared to 2005. As shown in table 2, the variation from 
2005 to 2019 of these sectors in Spain is very uneven, with only two EII (cement and non-ferrous 
metals) managing to achieve this target, while the steel sector falls short, and the chemical 
sector has even increased its emissions instead of reducing them against the backdrop of the 
risk of worsening the competitiveness of enterprises. In other words, the cement and non-
ferrous metals sectors have currently met their national targets, while the steel and chemicals 
sectors have not met their 2020 targets. However, taking into account the target for 2030, it is 
established that Spain must achieve a total reduction of 23% of its emissions (taking 1990 as the 
base year), and in this case the steel sector is already on a positive trajectory towards achieving 
this target, together with the cement sector, while the non-ferrous metals and chemical sector 
are still moving in a slower direction towards 2030. 

Several issues can be understood from this analysis: on the one hand, setting targets for a nation 
as a whole or for the EU as whole can lead to imbalances between the efforts of different sectors 
or countries; on the other hand, that all aspects of decarbonisation and renewable energies 
need to be emphasised so that the EII can be part of achieving the joint target at national or 
European level. Another conclusion that can be drawn is that more concrete action plans and 
targets need to be developed, so that no actor shirks its responsibility for emissions reductions. 

Looking at the individual sectors, steel has a slow but steady trend towards emission reductions. 
The decarbonisation of the chemical sector is more complex, and GHG are certainly not being 
reduced, but at least there is smaller increase in GHG when 2005 is taken as the base year 
instead of 1990, which may show that efforts are being made to address this issue. The cement 
sector shows a significant reduction in emissions, but these can be attributed to the fall in 
production at national level, as the values at European level are not so striking. And the non-
ferrous metals sector, although reluctant to reduce emissions in the 1990s, has eased towards 
the common target in the 2000s. 
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1.3   MAIN CHALLENGES OF EII IN SPAIN 

With regards to Spanish industry as a whole, its main characteristic is that of being a large energy 
consumer and a large part of this is consumption by the EII, which are also some of the industries 
that emit the most greenhouse gases and have a higher ecological impact; from a 
decarbonisation point of view, that means that the EII contribution is essential for 
decarbonisation to improve the energy efficiency of the economy and to achieve  the 
sustainability and GHG emissions targets established at Spanish and European level.  

The result therefore is that one of the major challenges faced by all industries and more 
specifically the EII is the national energy mix and the path towards renewable energy. 

According to the OFICEMEN17F

18 president, José Manuel Cascajero, a structural change in the 
design of the Spanish electricity market is needed so that energy-intensive industries are no 
longer affected by high electricity costs, which have increased significantly in 2021 and continue 
to do so in 2022. The following graph shows the average price of electricity in Spain has risen 
sharply; if these figures do not reflect the exact price at which EII are charged -since they may 
have long-term contracts or take advantage of mechanisms through the Estatuto de los 
consumidores electrointensivos- they do influence their price; therefore, and as long as this 
graph shows the general evolution of the Spanish electricity market, the situation for industry 
follows the same path. In fact, several companies have stopped their production during the first 
months of 2022 because it is more profitable for them than meeting large electricity bills 18F

19. 

Figure 19. Final electricity price in Spain (€MWh). Source: REE 

Note: last price update 2022: 28th February 2022. 

 
Although the geographical position of Spain and its weather conditions are fairly favourable to 
the switch of the electricity system to renewable energies, it is still a significant challenge. As 

 
18 Source: Observatorio Inmobiliario (2021, 1st October). El consumo de cemento crece un 13% en los primeros ocho 
meses del año. https://observatorioinmobiliario.es/noticias/coyuntura-sectorial/el-consumo-de-cemento-crece-un-
13-en-los-primeros-ocho-meses-del-a%C3%B1o/  
19 Source: EL MUNDO (2021, 19th October). El parón de la industria española por el precio de la luz afecta ya a 20.000 
empleados. https://www.elmundo.es/economia/2021/10/19/616d71b0fc6c83b8778b4583.html  
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stated by the Spanish government, the Spanish electricity market has significant objectives to 
achieve19F

20: 

o Reduce the price (€MWh), especially the price of renewable energy. 

o Increase the installed capacity, demand and generation of energy based on renewable 

energy, i.e. boost the balance towards renewable energy. 

▪ Double the installed capacity of renewable energy by 2030 compared to 2020 

and quadruple it by 2050. 

▪ Achieve 74% of electricity generation from renewable energy sources by 2030 

and 100% by 2050. 

▪ Achieve a final energy consumption that is 42% renewable by 2030, and 97% by 

2050. 

o Increase energy self-sufficiency, specifically reducing energy dependence to 61% by 

2030 and 13% by 2050, by reducing fossil energy imports and increasing domestic 

renewable energy. 

According to data from Red Eléctrica de España20F

21, currently the installed capacity of renewable 
energies already exceeds that of non-renewable energies (56.6% and 43.4%, respectively), but 
to double it by 2030 with respect to 2020 would mean an increase of more than 85% compared 
with the current level21F

22. Renewable energy generation accounted for 46.7% in 2021, so it will 
need to increase by an additional 27.3 percentage points to achieve the 2030 target. Renewable 
energy consumption in 2019 as a share of final energy consumption was only 7.4%, far short of 
the 42% target for 2030. And with respect to energy self-sufficiency, Spain is relatively close to 
its 2030 target, as energy dependence in 2020 was 67.9%. However, the target of reducing it to 
13% by 2050 is still far off.  

Despite the progress in renewable energy in Spain, and its significant share of installed capacity, 
the table below shows how EIIs account for significant percentages of total energy consumption 
across Spain, while their shares of renewable energy consumption are practically negligible. 
There are several reasons for this: beyond the initial challenges of incorporating renewables 
energies in industry faces technical problems in making a change in its energy model that works, 
as there are still few economically viable solutions; furthermore, the high temperatures required 
as heat sources for its production processes have not yet been achieved through renewable 
energies. It is therefore of great importance that country and sector strategies are developed in 
order to achieve higher percentages of renewable energy consumption in the coming years. 

 

 

 
20 Sources: Spanish Government (2020b). Estrategia de descarbonización a largo plazo 2050. Ministry for Ecological 
Transition and Demographic Challenge. https://ec.europa.eu/clima/sites/lts/lts_es_es.pdf  

Spanish Government (2021c). España 2050: fundamentos y propuestas para una estrategia nacional a largo plazo. 
https://www.lamoncloa.gob.es/presidente/actividades/Documents/2021/200521-Estrategia_Espana_2050.pdf  
21 Source : Red Eléctrica de España (2022). REData. https://www.ree.es/es/datos/aldia  
22 Installed capacity of renewable energy 2020: 59,846.4MW; 2022 : 63,806.5MW ; target 2030 : 119,692.8MW. 

https://ec.europa.eu/clima/sites/lts/lts_es_es.pdf
https://www.lamoncloa.gob.es/presidente/actividades/Documents/2021/200521-Estrategia_Espana_2050.pdf
https://www.ree.es/es/datos/aldia
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Table 3. Consumption of renewable and total energy by sector in 2019 (% of total energy 
consumption). Source: IDEA (2020). 

CONSUMPTION OF ENERGY BY SECTOR (2019) 

(% of total) Of industry consumption Of final energy consumption 

Iron and steel 12.6% 3% 

Chemical 17.6% 4.2% 

Non-ferrous metal 6.1% 1.4% 

Cement - - 

CONSUMPTION OF RENEWABLE  ENERGY BY SECTOR (2019) 

(% of total) Of industry consumption Of final energy consumption 

Iron and steel 0.002% 0.0005% 

Chemical 0.4% 0.09% 

Non-ferrous metal 0.02% 0.005% 

Cement - - 

Therefore, and as stated by the Spanish government in the Estrategia de Transición Justa22F

23, it is 
essential for the government of Spain to achieve their targets to lower electricity prices coming 
from renewable energies, and their objectives to develop industrial self-consumption, since 
these policies would allow the Spanish industrial sector to obtain an important competitive 
advantage for its continuity and development. 

The second main challenge for the Spanish EII is to design and promote a solid economy that 
seeks sustainability in the medium and long term and that bases its development on 
technologies that are increasingly efficient at reducing the consumption of resources and at 
cutting emissions. To achieve this, it is essential to maintain and support industrial activity in the 
search for new technological developments, in promoting its innovative capacity and potential 
for decarbonisation, while ensuring its global competitiveness.  

Advancing industrial decarbonisation is therefore essential in order to generate a sustainable 
industry that maintains and expands industrial employment in Spain at the same time. The 
aforementioned changes will in fact have repercussions on direct and indirect employment at 
sectoral and geographical level. According to leading analysts, the impact will be especially 
negative in areas dependent on polluting sectors. Thus, despite the fact that renewable energies 

 
23 Source: Spanish Government (2021d). Estrategia de Transición Justa.  
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require more employment per MW, a major obstacle for Spain will be the concentration of 
polluting activities to be decarbonised in some geographical areas, which will have to be offered 
accompanying measures. In other words, the biggest problem for Spain in this transition is 
geographical inequality.  

The challenge is to prepare the labour market for the transition to a circular and low-emission 
economy: 

o from the perspective of workers: adapting their skills and abilities to the new market 

demands through the implementation of active labour market policies.  

o from the perspective of companies and public administrations: building up active labour 

market policies and guaranteeing appropriate working conditions in the jobs affected 

by the transition to a circular economy.  

In addition, the journey to zero-carbon runs parallel to a process of digital transformation of 
society and industry. This digital transformation brings various challenges such as: collaborative 
design, flexibility and efficiency in manufacturing, reduction of production series and times, 
creation of intelligent logistics models, transformation of channels, prediction of customer 
needs, hyperconnectivity, multidimensional traceability, specialization, creation of industrial 
ecosystems of value, sustainability, and product customization. The issue of new skills related 
to digitalisation must be tackled together with the rise in new skills and jobs as a result of the 
decarbonisation process. 

Last but not least, financing is an additional challenge faced by the Spanish EII because the 
various pathways to decarbonisation involve significant amounts of capital expenditure. The 
balance between public and private funding has yet to be designed. 
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2. Analysis of the decarbonisation pathways 

A portfolio of technologies and approaches will be needed to address the decarbonisation 
challenge. For the moment, the EII have identified several technology pathways that could 
enable deep emissions reductions and companies are already working on concrete projects to 
implement them. The following table present different technologies for decarbonisation, which 
will be detailed sector by sector below. 

Table 4. Overview of low-CO2 technology potential for energy-intensive sector  

 ELECTRIFICATION 
(heat and 

mechanical) 

ELECTRIFICATION (processes: 
electrolysis/electrochemistry 

exl. H2) 

HYDROGEN 
(heat and/or 

process) 

CCU BIOMASS (heat 
and 

feedstock/biofuels) 

CCS OTHER (including 
process 

integration) 

STEEL XXX XX XXX XXX X XXX 

Avoidance of 
intermediate 

process steps and 
recycling of 

process gases: XXX 

Recycling high 
quality steel: XXX 

CHEMICAL 
FERTILIZERS 

XXX XXX XXX XXX XXX XXX* 
Use of waste 

streams (chemical 
recycling): XXX 

CEMENT XX 0 X XXX XXX XXX 

Alternative 
binders: XXX 

Efficient use of 
cement in concrete 

by improving 
concrete mix 
design: XXX 

Use o waste 
streams: XXX 

NON-FERROUS 
METALS/ALLOYS 

XXX XXX X X XXX X 

Efficiency: XXX 

Recicling high 
quality non-

ferroous: XXX 

Inert anodes: XXX 

Notes: 0 – limited or no significant application foreseen; X - possible application but not main route or wide scale 
application; XX - medium potential; XXX – high potential; XXX – sector already applies technology on large scale (can 
be expanded in some cases); * - for ammonia and ethylene oxide. 
Source: Syndex by data from High-level Group on Energy-Intensive Industries -European Commission- (2019). 

 
While various technologies are being studied (as shown above) there is a widespread consensus 
on the main ones: 

o Material efficiency. 

o Material recirculation. 

o Hydrogen technology. 

o Carbon Capture, Utilisation and Storage (CCUS) technologies. 
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Energy and resource efficiency measures, along with material substitution, reduce the level of 
energy and materials used in production and keep industrial products and materials in use for 
longer. This will be crucial in getting industry to net zero. It is estimated that these measures 
could contribute in a significant way to reducing annual emissions and to decrease the overall 
cost of decarbonisation by lowering the amount of energy that needs to be converted to cleaner 
sources and by reducing operational costs. 

Energy and resource efficiency improvements will play a particularly significant role in reducing 
industrial emissions in the 2020s, leading the way in terms of widespread emissions reductions 
whilst the infrastructure for deep decarbonisation options is built up throughout the decade. 
This is especially important for the iron and steel sector as shown below. 

Figure 20. Reduction of direct CO2 emissions in the steel industry (IEA SDS vs. STEPS scenario 
by type of emission reduction strategy). Source: IEA (2020). 

 

 

 

 

 

 

 

 

 

 

 

By maximising energy and resource efficiency in the 2020s, the total cost of decarbonisation will 
be reduced because the level of emissions to be abated through expensive deep 
decarbonisation measures will be lower.  

Material recirculation may allow large emissions reductions. Steel, cement, chemicals, and 
aluminium are produced via carbon-intensive processes. In addition to direct greenhouse gas 
emissions from these materials, they are also a large source of waste creation. In the aluminium 
sector, recycling and resource efficiency is considered as one of the three pathways to 
decarbonisation.  

Hydrogen technologies are one of the main decarbonisation pathways identified by the 
European Union which currently produces 10 Mt/year of hydrogen, mainly grey.  

The European targets are based on the installation of 6 GW of electrolysers to produce 1 Mt/year 
of green hydrogen by 2024 and an additional 40 GW by 2030 to produce 10 Mt of "renewable" 
hydrogen. As a result, the share of hydrogen in the European energy mix is expected to rise from 
the current 2% to 14% by 2050.  
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However, to produce decarbonized hydrogen, a production process based on renewable 
energies is necessary. The one that is currently being developed and taken more into account is 
electrolysis, which is carried out by means of electrolysers placed near the production sources 
and converts electricity into storable hydrogen. 

The hydrogen route seems to be preferred by the steel industry. Steel production in an electric 
arc furnace (EAF) through a direct iron ore reduction process using hydrogen (H-DRI) is the most 
viable alternative to traditional blast furnace (BF-BOF) steel production. This hydrogen 
production process allows the use of intermittent renewable energy generators, i.e., it has the 
additional advantage of providing flexibility in the use of electrical grid. Furthermore, the 
development of large-scale hydrogen production, storage, and transportation to meet the 
demand to steel industry could also reduce the price of hydrogen for other industries such as 
chemical production, transportation, building, district heating, etc. 

Carbon capture, utilisation, and storage (CCUS) technologies can play a critical role in reducing 
industry sector CO2 emissions alongside energy efficiency electrification (including electrolytic 
hydrogen) and the increased direct use of renewable energy. 

In the IEA Clean Technology Scenario (CTS), which maps out a pathway consistent with the Paris 
Agreement, CCUS contributes almost one-fifth of the emissions reductions needed across the 
industry sector. 

In the CTS, more than 28 gigatons of carbon dioxide (GtCO2) is captured from industrial 
processes in the period to 2060, most of it from the cement, iron and steel and chemical 
subsectors.  

Figure 21. CCUS emissions reductions by subsector in the CTS, 2017-60. Source IEA (2020) 

 

 

 

 

 

 

 

 

 

However, concerns over the safe transport and storage of captured carbon make CCUS options 
less attractive. The effective management of large volumes of CO2 from industrial production 
will in fact require the planning and development of CO2 transport and storage infrastructure in 
the near term. These investments can have lead times of several years, particularly for pipelines 
and for greenfield CO2 storage sites and for the time being they are a factor limiting CCUS 
uptake. 

 

 



« DECARBONISING ENERGY-INTENSIVE INDUSTRIES 2021: COUNTRY STUDY SPAIN » 

ANNEXES 

28 

2.1   MAIN DECARBONISATION PATHWAYS BY INDUSTRY AND TECHNOLOGY  

STEEL AND IRON INDUSTRY 

The iron and steel sector is an energy-intensive industry. In general, coal accounts for about 75% 
of energy inputs23F

24 and the majority is consumed in blast furnaces. Electricity is the second largest 
energy input, mainly used by electric furnaces 24F

25, followed by gas, which is mainly used for 
generating heat and as a reducing gas in DRI furnaces. 

Although energy intensity has declined over the past two decades, this decline has been largely 
offset by increased global steel production. Energy intensity depends mainly on the proportion 
of scrap and iron ore. Primary production of steel (BF-BOF) is about eight times more intensive 
than electric arc furnace production (EAF).25F

26 

Table 5. Three main pathways for the decarbonisation of steel 

Scrap metal recycling 

Problems:  

o Some qualities can only be provided by the cast iron route 

o Scrap collection and sorting technologies are inefficient 

▪ Solution: R&D and investment through the 
Reverse Metallurgy programme 

o Expensive or insufficient electricity, especially renewable 

Carbon capture and utilisation 
technologies (CCU or CCS) 

Problems: 

o Feasibility is unproven 

o High costs: it is estimated that CO2 capture at a new 
thermal (coal) power plant costs about $50- 60 per ton of 
CO2. The amount is higher for old steel plants 

o The CCS installation at the Norcem cement plant in Norway 
took nine years and received final approval in April 2020. 
Costs and performance are not known 

Producing steel using 
renewable energy 

 

Expensive investment options not yet sufficiently developed: 

o Electrolysis of iron ore 

o Direct reduction of iron by hydrogen 

o Plasma smelting of iron ore 

 
24Steel consumption accounted for 15% of global primary demand in 2019. 
25 About 25% for converting iron, direct reduced iron and scrap into steel, then for semi-finish and finishing processes.  
26 This ratio can be lower in the European steelmaking industry. 
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The technology readiness level (TRL) is a way of assessing how mature a technology is, from the 
initial idea to full-scale market release. This tool provides a common framework that can be 
applied to any technology, allowing it to be compared. 

Table 6. Status of the main technologies in the iron and steel sector. Source: IEA  

TECHNOLOGY TRL YEAR AVAILABLE 
IMPORTANCE FOR NET-

ZERO EMISSIONS 

CCUS 

Blast furnace: off-gas hydrogen enrichment and/or CO2 
removal for use or storage. 

5 2030 Very high 

Blast furnace: converting off-gases to fuels. 8 Today Medium 

Blast furnace: converting off-gases to chemicals. 7 2025 Medium 

DRI: natural gas-based with CO2 capture. 9 Today Very high 

Smelting reduction: with CCUS. 7 2028 Very high 

HYDROGEN 

Blast furnace: electrolytic H2 blending. 7 2025 Medium 

DRI: natural gas-based with high levels of electrolytic H2 
blending. 

7 2030 High 

DRI: based solely on electrolytic H2. 5 2030 Very high 

Smelting reduction: H2 plasma reduction. 4 - Medium 

Ancillary processes: H2 for high-temperature heat. 5 2025 High 

DIRECT ELECTRIFICATION 

Electrolysis: low temperature. 4 - Medium 

Electrolysis: high temperature molten oxide. 4 - Medium 

BIOENERGY 

Blast furnace: torrefied biomass. 7 2025 Medium 

Blast furnace: charcoal. 10 Today Medium 
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Bringing technologies to market in the early stages of maturity depends on increased R&D and 
demonstration. Support through policy action is, therefore, very important. Another key aspect 
is that the necessary inputs (renewable electricity and low-carbon hydrogen) and infrastructure 
(CO2 pipelines and storage facilities, electricity grids, hydrogen networks) must be available. 

CEMENT INDUSTRY 

The cement sector represents one of the most challenging sectors in the zero-carbon transition. 
This is because traditional cement making using clinker emits high levels of process emissions 
and requires substantial amount of heat, mainly provided by carbon-intensive fossil fuels such 
as coal.  

Figure 22. Several scenarios for the decarbonisation sector 26F

27 

 

As shown in the graph, in 2015 the cement production process was based on coal, petroleum 
coke, non-renewable waste, electricity and biomass, and its GHG emissions were 106Mt. As 
decarbonization options that reduce emissions to 100%, different scenarios are presented for 
2050: new processes (electricity), circular economy (fossil fuels, electricity and biomass) and 
carbon capture (fossil fuels, electricity and biomass). In relation to biomass, a fully electrified 
pathway is contemplated that rules out the use of biomass, but its use is also contemplated to 
increase up to 4 times more compared to 2015, this depends on whether early reductions are 
intended, allowing the use of biomass already developed, or more innovative technologies are 
aspired to replace it. Undoubtedly electricity use is key, an increase is expected. In a potential 
scenario where cement production is fully electrified, the demand for renewable electricity is 
up to 6 times higher than in 2015. Carbon capture technologies are essential, they are 

 
27 Source: Energy Efficiency is connected (2022, 28 January). Deep decarbonisation of industry: the cement sector. 
https://ee-ip.org/en/article/deep-decarbonisation-of-industry-the-cement-sector-1773  

https://ee-ip.org/en/article/deep-decarbonisation-of-industry-the-cement-sector-1773
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contemplated in all potential scenarios, however, CCUS technology has not yet been developed 
to eliminate the process emissions inherent in cement manufacturing.  

These are long-term projections, and there is currently no clear, single path to decarbonization 
of the cement sector. Alternative production technologies that combine technological maturity 
and economic cost-competitiveness, while ensuring similar output, do not yet exist. 

CHEMICALS INDUSTRY 

As with the cement sector, the chemicals industry is often identified as “hard to abate” as it is 
built on hydrocarbons (both as a feedstock and as a source of energy). As for the cement 
industry, the hydrogen issue and CCUS are thus crucial for the chemical sector. 

Other decarbonisation pathways may include: 

o Improving resource and energy efficiency for chemical and material production 
processes: 

▪ This could be achieved by developing new digital tools (such as predictive 
analytics, advanced visualisation, and AI-driven energy management 
applications). 

o Using sustainable waste or bio-based raw materials (such as vegetable or animal fats, 
sugar, lignin, hemicellulose, cotton, maize, or algae) to produce bio-based chemicals 
(such as alcohols, organic acids, and polyesters). 

▪ Their use is limited, due to competition with the food sector, biofuels, and 
bioenergy; and due to physical constraints, such as soil erosion, water scarcity 
or reduced biodiversity. 

▪ In addition, they present a moral problem in determining whether to use these 
products for production or for direct food. 

o Avoid the production of virgin materials (such as polymers, rubbers, batteries, packaging 
materials, solvents, or lubricants). 

▪ This could be achieved through reuse, mechanical or chemical recycling, or 
alternative use in other applications. 

▪ But the disadvantage of circularity is that these materials account for only 20% 
of the chemical industry, so their potential impact is limited. 

NON-FERROUS METAL INDUSTRY 

According to the World Aluminium27F

28, the global aluminium industry would need to reduce its 
total emissions to 250 Mt CO2e, from a 2018 1.1 Gt CO2e baseline and a projected 2050 Business 
As Usual (BAU) scenario of 1.6 Gt CO2e. Three main decarbonisation pathways have been 
identified by the IAI:  

 
28 Source: World Aluminium (2021, September). Aluminium Sector Greenhouse Gas Pathways to 2050. 
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o Electricity decarbonisation. 

Figure 23. Electricity decarbonisation potential. Source: World Aluminium. 

 

 

 

 

 

 

 

According to the World Aluminium, more than sixty per cent of the aluminium sector’s 1.1 billion 
tonnes of CO2e emissions (2018) are from the production of electricity consumed during the 
smelting process. As can be seen in the above graphs, decarbonised power generation and the 
deployment of CCUS offer the most significant opportunity for emissions reduction for the 
aluminium producers. 

o Direct emissions reduction. 

According to the World Aluminium, direct emissions from the combustion of fuels to produce 
heat and steam make up 15% of the sector’s 2018 emissions (coming from alumina refining, 
anode production, casting, remelting, and recycling processes).  

As seen above, for these processes, electrification with low carbon sources is identified as a 
potential pathway to decarbonisation combined with green hydrogen and CCUS when 
electrification is not possible. 

Breakthrough technologies in emissions reduction are being developed nowadays, the most 
important one being inert anodes28F

29.  

o Recycling & resource efficiency. 

One of the main characteristics of aluminium is its infinite recyclability. Whereas today, 
according to the IAI, the recycling of post-consumer scrap avoids the need for almost 20 Mt of 
primary aluminium (i.e., 300 Mt CO2e every year) there are still around 7 Mt of aluminium lost 
during the recycling process. The main big challenges relate to the improvement of scrap 
collection rates and increased circularity. 

 

 

 
29 Inert anodes emit oxygen instead of CO2. Russian producer Rusal and the Elysis JV (Rio Tinto + Alcoa) are currently 
working on the issue. 
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2.2   EMPLOYMENT IMPACT OF DECARBONISATION PATHWAYS 

According to the ILO, "restructuring as a result of the green transition will result in less than 1% 
of workers having to switch to another economic sector 29F

30. ILO and EC studies show that the 
green ambition pays off in terms of job creation, that the transition to the green economy offers 
opportunities for the generation of new jobs and the improvement of working conditions in 
terms of job insecurity, technology dependence and environmental and social concerns. 

In the analysis by sector, the Just Transition Strategy of the Spanish Government30F

31, states that 
employment in the industrial sector continued to rise in 2018, with better quality, less 
temporary employment and better salaries; it also has high productivity that serves as a drag on 
the economy as a whole. And with regard to energy transition and decarbonisation, it is 
considered that industrial renewable self-consumption, thermal uses of renewables and green 
hydrogen present important opportunities for the sector.  

This presents an energy transition that will undoubtedly have an impact on employment, both 
direct and indirect, at sectoral and geographical level. But the impact need not be negative if 
the necessary accompanying measures are put in place to make the ecological transition and 
decarbonisation a just transition, not only for the environment but also for the labour market. 

The effects of decarbonisation will be particularly negative in geographical areas dependent on 
polluting sectors where there is no prospect of alternative economic sectors. The biggest 
problem of the energy transition and decarbonisation from a labour perspective is thus not a 
potential decrease in the number of employees or a potential dismissal of employees whose 
qualifications are not up to date, but rather a potential inability to take advantage of the 
opportunities offered by this transition, leaving the areas dependent on polluting sectors 
without their industrial and economic drivers and no opportunity to renew themselves in order 
to continue to grow and offer quality employment.  

According to the Spanish Government’s Ministry of Labour and Social Economy, green 
employment sectors include water services, waste management and treatment, renewable 
energy production, management of protected natural areas, management of forest areas, 
environmental services to companies and entities, environmental education and information, 
and ecological agriculture and livestock farming.  

As stated above, the challenge is to prepare the labour market for the transition to a new 
economic model: circular and low emission. And this preparation must happen both from the 
perspective of workers, enabling them to adapt their skills and abilities to the new market 
demands through active labour market policies, and from the perspective of companies and 
public administrations, adapting the business culture to the principles of corporate social 
responsibility and guaranteeing health and safety conditions in the workplaces affected by the 
change. 

In Spain, public procurement represents an important part of consumption due to the volumes 
of expenditure of the various public administrations within the market and is therefore 

 
30 Source: Spanish Government (2021d). Estrategia de Transición Justa.  
31 Source: Spanish Government (2021d). Estrategia de Transición Justa.  
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considered a key tool for making the most of the opportunities and mitigating the negative 
effects that may arise during the transition process. To this end, actions should be promoted to 
implement green public procurement, by establishing measures or developing criteria to be 
used by the various contracting bodies.  

According to the Spanish Government's National Integrated Energy and Climate Plan 2021-2030 
(PNIEC): "The PNIEC generates a net increase in employment of between 253,000 and 348,000 
people per year (a 1.7% increase in employment in 2030). The unemployment rate would be 
reduced compared to the Baseline Scenario by between 1.1% and 1.6%. As in the case of the 
impact on GDP, employment comes from new investments in renewables, savings and efficiency 
and grids and from 2025 onwards, from the effect of the energy shift. Investments in renewables 
would generate between 107,000 and 135,000 jobs/year, while investments in energy savings 
and efficiency would generate between 56,000 and 100,000 jobs/year. Investments in grids and 
electrification of the economy would generate 46,000 jobs/year in 2030. The energy shift would 
indirectly generate up to 118,000 jobs/year in 2030. Finally, the negative impact associated with 
planned disinvestments in nuclear and coal plants from 2025 onwards is also included with 
respect to the baseline31F

32". 

According to a sectoral analysis also carried out in this Plan, a positive employment effect is 
expected by the major sectors except for the mining sector. Industrial employment will increase 
by 38,000-61,000 persons/year, but it will not be the sector that will benefit most from the 
climate transition, but rather the services sector (where an increase of 175,000-228,000 
jobs/year is expected, as a consequence of the services associated with new investments and 
the change in the structure of consumption). 

Figure 24. Employment impact by type of measure (thousands of people/year). Source: 
PNIEC 2021-2030. 

 

With regards to the employment impact of decarbonisation on the EII, no specific study has yet 
been done and even at corporate level the strategic plans do not yet take the employment issue 
into consideration; for the time being, priority is given to industrial and technical investment 

 
32 Source: Spanish Government (2020d). Plan Nacional Integrado de Energía y Clima 2021-2030.  [Page 218]. 
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projects without taking the social issue into account. Although there is a broad consensus on the 
reality of future changes to jobs and skills, there is no clear idea of the impact of decarbonisation 
on the number of workers needed to match the new technologies and ways of production. 

                         

3. Analysis of the national decarbonisation strategy 

 

With regards to the aforementioned decarbonisation pathways, the EII in Spain are mainly 
committed to the circular economy as a short-term strategy; however, in a longer-term 
perspective, Spanish companies in the energy-intensive sector are leaning towards the 
development of hydrogen as the main vector for new production processes that enable 
decarbonisation of the economy. 

Moreover, in Spain special attention must also be given to renewable energy sources and their 
development; in fact, having hydrogen technology as the main axis of decarbonisation in Spain 
implies that the hydrogen is decarbonised, i.e. that its production must be generated by 
renewable energies.  

The national, sectoral and business strategies all emphasize the importance for Spain, and 
especially for the EII, of the potential boost to renewable energy as a lever for industrial 
competitiveness within the framework of a sustainable and digitalised industry. The importance 
given to the energy transition in Spain is intended to change the paradigm of the electricity 
system market, which will undoubtedly have a significant impact on the EII.   

3.1  NATIONAL DECARBONISATION STRATEGIES IN SPAIN 

The challenges and proposals published at European level in the Green Deal explain the urgency 
and the necessity of developing a strong decarbonization strategy in all Member States.  

The national strategy on decarbonization 2030-2050 results from the combination of different 
policies and programs. 

The overall strategy attributes a key role to the public sector and to its capacity to cooperate 
with the private one. In fact, the public sector is expected to develop cooperation platforms with 
industrial associations in order to follow the path that Spain, as a member of the EU, is setting 
for climate neutrality by 2050. These cooperation platforms can help Spanish industry to 
develop cross-sectoral strategies related to the circular economy and other aspects of 
decarbonisation. Moreover, the public administration is a benchmark for the private sector, so 
that the decarbonisation strategies that Spain puts forward as a country will serve as a basis for 
what actually happens at industrial and business level.  

Plan Nacional Integrado de Energía y Clima 2021-2030 (PNIEC, by Spanish acronym) depicts the 
initiatives to facilitate and update the fulfilment of the main objectives for the EU in 2030 
relating to the reduction of GHG emissions, the increase of renewable energy, the improvement 
of energy efficiency and the electricity interconnection of the Member States. 
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It focuses mainly on energy transition-related measures serving as a basis for the 
decarbonisation of the EII through the transition to renewable energy consumption. Some of 
the most relevant measures deal with developing new electricity generation facilities with 
renewables, adapting electricity grids for the integration of renewables, incorporating 
renewables in the industrial sector, carrying out specific programmes for the use of biomass, 
contracting renewable energy from the public sector, training professionals in the renewable 
energy sector and generating knowledge, dissemination, and awareness. 

The funds associated with the PNIEC as a whole amount to 241 billion euros 32F

33 between 2021 
and 2030. Grouped by main measures or levers, they are distributed as follows: 

o Savings and efficiency: 35% (€83.54 billion). 

o Renewables: 38% (91,765 M€). 

o Networks and electrification: 24% (58,579 M€). 

o Other measures: 3% (€7.528m). 

Continuing the path taken by the PNIEC 2021-2030, the Spanish government published 
Estrategia de descarbonización a largo plazo 2050 (ELP 2050). In it, the strategy does not focus 
solely on the energy transition but understands that the transition between 2030 and 2050 will 
be the aggregated result of the respective sectoral transitions.  

The sectors covered by the strategy that are most relevant for our purposes are the renewable 
electricity and the industrial sectors. The importance of investing in the renewable electricity 
sector as the main vector for the decarbonisation of the system is reiterated. It is understood 
that it will be the first sector to drastically reduce its GHG emissions, so this will have an impact 
on the electro-intensive sectors. With regard to the industrial sector, Spain considers that 
despite being a complex sector to decarbonise, there are great opportunities. Decarbonising 
industry will require a combination of advanced technologies, new energy carriers and energy 
efficiency. 

Some of the measures proposed for industry are: research, innovation and competitiveness, to 
enable the industrial sector to face new demands under the best conditions; development of 
renewable energies and industrial self-consumption, allowing the cost of electricity to be 
reduced and renewable hydrogen to be developed as a key vector to meet the thermal needs 
of industry; the circular economy as a dominant aspect of the process; energy storage (although 
the technologies to develop it efficiently are not yet known). 

Table 7. PNIEC 2021-2030 & ELP 2050 targets. 

TARGETS PNIEC 2021-2030 EDLP 2030-2050 

Emissions reduction (compared to 1990) 23% Climate neutrality 

 
33 80% by private sector and 20% by public sector. 
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Renewable energy consumption over final energy 
consumption 

42% 97% 

Electricity generation from renewable sources 74% 100% 

New employment 
253,000-348,000 per 

year 
250,000-350,000 per 

year 

As the strategy is designed as a vision towards what will need to be developed from 2030 
onwards, it does not include concrete measures and a budget, but is set out as a guide for future 
actions and is supposed to be broken down in more detail at a later stage. 

España circular 2030 lays the foundations for promoting a new model of production and 
consumption in which the value of products, materials and resources is retained in the economy 
for as long as possible, in which waste generation is minimised and any unavoidable waste is 
used to the greatest extent possible. The targets for 2030, which are relevant to the sectors 
studied in this report, are: 

o 30% reduction in national material consumption relative to GDP compared to 2010. 

o Reduction of waste generation by 15%, compared to 2010. 

o Increase reuse and preparation for reuse to 10% of municipal waste generated. 

o Improve water use efficiency by 10%. 

The great importance that Spain attaches to the issue of the circular economy is also confirmed 
by the existence of circular economy strategies at regional level:  the Circular Economy Strategy 
of Euskadi 2030 or the Strategy for the Promotion of the Green Economy and the Circular 
Economy of Catalonia, two Autonomous Communities with a large EII presence, are good 
evidence of the importance given to circularity 

The development of green hydrogen is a main axis in the national decarbonisation strategy. The 
hydrogen roadmap “Hoja de Ruta del Hidrógeno" focuses on green hydrogen as a fundamental 
and transversal tool for the decarbonisation and emissions reduction in Spain. The objectives 
include : 

o During the 2020s: technology development. 

▪ By 2030: 4GW of installed electrolyser capacity, 25% of hydrogen consumption 
by industry, 100-150 publicly accessible hydrogenators, among other targets. 

o During 2030s: fully competitive energy source. 

o During 2040s: Spain as an exporter. 

▪ By 2050: More concrete targets will be set in future revisions of the strategy, 
but the vision focuses on increasing installed capacity, reducing renewable 
electricity prices, and other targets, in general to reach climate neutrality. 
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Table 8. Main measures of Spain’s hydrogen roadmap 

Boosting 
implementation in 
industry. 

o Design of financial support instruments for Spanish hydrogen-
intensive industry to adapt its processes and infrastructures to 
the continuous supply of green hydrogen. 

o Elaboration of long-term decarbonisation strategies at national 
level based on green hydrogen in the most complex sectors. 

o Identification of current consumption poles to promote the 
creation of Industrial Hydrogen Committees together with the 
Autonomous Communities, local administrations, consumers, 
and promoters. 

Information 
campaigns and 
sectoral 
professional skills. 

o Adapt technical profiles and inspections to deal with tasks 
related to green hydrogen technologies: training for 
firefighters, roadside assistants, workshop technicians, etc. 

o Promote the study of hydrogen technologies in existing 
educational plans and analyse the need for specific 
qualifications for the knowledge and development of the 
sector. 

Strengthening 
Spain's position in 
the international 
green hydrogen 
market. 

o Encourage dialogue with Portugal, France, and other EU 
countries for regional cooperation, favouring the potential 
supply of future surpluses to other Member States. 

o Guarantee and promote the participation of Spanish 
companies and institutions in the main European and 
international forums. 

o Provide advice and institutional support to Spanish projects 
that compete in procedures to access European funding 
mechanisms. 

Support for R&D&I 
of value chain 
technologies. 

o Promote the development of heat production technologies 
based on green hydrogen. 

 

Other Spanish Government programmes also deal with the decarbonisation issue. 

España 2050: fundamentos y propuestas para una estrategia nacional a largo plazo. The 4th 
challenge addressed is to "become a carbon neutral, sustainable and climate resilient society". 
It complements the PNIEC 2021-2030 and the ELP 2050 with several measures, including those 
related to creating a framework of fiscal incentives and instruments to ensure a socially and 
environmentally just transition. 
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Plan de Recuperación, Transformación y Resiliencia: España puede is the Spanish transposition 
of the Next Generation EU Plan adopted following the COVID-19 crisis. One of the 4 transversal 
axes of this plan is "Green Spain", which addresses measures relating to decarbonisation and 
renewable energies. It complements the rest of the strategies, mainly by being used as a turning 
point to incentivise national investment thanks to European aid. For example, among the action 
lines that benefit from this budgetary increase are: new territorial projects for rebalancing and 
equity (315 M€), modular offer for employed and unemployed persons in the field of 
sustainability (12 M€), and training, re-skilling and upskilling of the eleven strategic sectors for 
Vocational Training (12 M€)33F

34. 

Estrategia de Transición Justa 34F

35 sets out the measures that Spain will take to ensure that the 
decarbonisation process does not pose a danger to the economy, society and employment but, 
in addition to preventing possible adverse effects, also serves to promote employment, 
education and training. Some of measures are the implementation of pacts/conventions for just 
transition in energy transition areas, the investment in research and innovation activities with 
universities and research centres and the promotion of advanced technology transfer, or the 
development of a support plan for the professional requalification and labour insertion of 
workers and population affected by the energy transition (planned investment of 20 M€ in 
the period 2021-2023 -7% of total plan investment). 

PERTE de Energías Renovables, Hidrógeno Renovable y Almacenamiento focuses on innovation 
and the tractor effect of the energy transition and is made up of a set of measures that seek to 
promote investments and reforms aimed at boosting industrial, technological, knowledge and 
business model capacities, with the intention of placing Spain at the forefront of the value chain 
and implementation of projects related to the energy transition, specifically in the context of 
renewable energies, renewable hydrogen and energy storage. The planned investments will 
make it possible to directly mobilise more than €16.3 billion and potentially generate more than 
280,000 jobs in the renewable energy sector.  

Table 8. Breakdown of the investments provided for in the PERTE ERHA (M€). 

AREA LINES 
PUBLIC 

INVESTMENT 
PRIVATE 

INVESTMENT 

TRANFORMATIVE 
MEASURES 

Innovative renewables 765 1,600 

Storage, flexibility, and new 
business models 

620 990 

Green hydrogen 1,555 2,800 

Just Transition 30 - 

 
34 Source: Secretaria de Estado de presupuestos y gastos (2021, December). Presupuestos generales del Estado del 
año en curso. https://www.sepg.pap.hacienda.gob.es/sitios/sepg/es-
ES/Presupuestos/PGE/PGE2021/Paginas/PGE2021.aspx  
35 Contents explained throughout this research report. 

https://www.sepg.pap.hacienda.gob.es/sitios/sepg/es-ES/Presupuestos/PGE/PGE2021/Paginas/PGE2021.aspx
https://www.sepg.pap.hacienda.gob.es/sitios/sepg/es-ES/Presupuestos/PGE/PGE2021/Paginas/PGE2021.aspx
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National system of science, 
technology, and innovation 

588 - 

SUBTOTAL 3,558 5,390 

FACILITATING MEASURES 

Energy transition 2245 2,303 

Mobility with renewable gases 80 143 

Training, vocational training and 
employment 

496 - 

Technology and digital area 541 1,614 

SUBTOTAL 3,362 4,060 

TOTAL 6,920 9,450 

In addition to this set of plans published by the Spanish Government, as of 17 February 2022, 
the Ministry of Industry, Trade and Tourism stated that "the possibility of launching a PERTE for 
electro-intensive companies is being studying"35F

36. A well-developed PERTE dedicated exclusively 
to the electro-intensive industries could be key to their development, given the challenges they 
face. 

To sum up, there is no doubt that Spain has developed, and is developing, numerous plans in 
line with the decarbonisation process. As is the case in the EU, the objectives are significantly 
ambitious; however, they all depend on various factors - such as financing or technological 
development - so we will have to wait, at least until further progress is made in the 2020s, to 
see if all the measures proposed to achieve them are actually implemented. 

3.2  INDUSTRIAL DECARBONISATION STRATEGIES IN SPAIN 

Sectoral roadmaps towards decarbonisation are a useful element to promote model change, 
and the inclusion of environmental premises in them favours a unified response from an entire 
sector to solve specific problems in the field of decarbonisation, thus allowing for collective 
progress. In other words, sectoral roadmaps should include the most relevant approaches at the 
national level as central elements, beyond developing specific aspects of the sector. 

However, of the EII analysed in this report, only the cement sector has a full-sector 
decarbonisation strategy, the chemical sector has developed a document with some hints on 
the issue of decarbonisation, while the iron and steel sector and the non-ferrous metals sector 
do not even have a formal, written decarbonisation strategy. Beyond being an obstacle for a 

 
36 Source: El economista (2022, 17th February). Maroto anuncia un nuevo PERTE para descarbonizar la industria 
electrointensiva. https://www.eleconomista.es/energia/noticias/11622729/02/22/Industria-anuncia-un-nuevo-
Perte-para-descarbonizar-la-industria-electrointensiva.html  

https://www.eleconomista.es/energia/noticias/11622729/02/22/Industria-anuncia-un-nuevo-Perte-para-descarbonizar-la-industria-electrointensiva.html
https://www.eleconomista.es/energia/noticias/11622729/02/22/Industria-anuncia-un-nuevo-Perte-para-descarbonizar-la-industria-electrointensiva.html
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thorough analysis of the sectoral strategies of the EIIs, this is a problem for the proper 
development of the decarbonisation process in Spain. 

To address this, as do the sectors themselves, this report will set out the cross-cutting measures 
at national level (circular economy, development of green hydrogen, and development of 
renewable energies) and the European sectoral strategies, as a sectoral strategy at national 
level. 

CEMENT SECTOR 

The cement sector is the only one that currently has a sectoral roadmap for decarbonisation 36F

37. 
In it, the cement industry is considered indispensable for the Spanish industry’s decarbonisation 
process, since the main product derived from this industry is concrete, a material that plays a 
leading role in the construction of buildings and infrastructures of the future, according to 
OFICEMEN. 

In Spain at present, only 26.5% of the calorific value of cement kilns comes from waste-derived 
fuels (fossil fuel substitutes), a figure that is below the EU average (46%) and countries such as 
Austria, Sweden, Germany and Norway (over 60%). 

The objective of the cement sector's roadmap is to reduce CO2 emissions by 43% by 2030 along 
its entire value chain, and compared to 1990, in order to achieve climate neutrality by 2050.  

The approach of this roadmap is called "the 5Cs approach: Clinker, Cement, Concrete, 
Construction and (re)Carbonation". 

Table 9. Estimated average targets for the development of the 5Cs strategy 

VALUE CHAIN AREAS 

TARGETS 

2018 2030 2050 

CLINKER 

Use of decarbonised raw materials 3.15% 5% 8% 

Use of biomass fuels 12% 20% 40% 

Improved energy efficiency 3,602MJ/tck 3,400MJ/tck 3,000MJ/tck 

Reduction of process emissions by low-
carbon clinkers 

0% 2% 5% 

Reduction of combustion emissions by use 
of hydrogen and electrification 

0% 0% 10% 

CCUS technology (% penetration) 0% 1% 50% 

 
37 Source: OFICEMEN (2020). Hoja de ruta de la industria cementera española para alcanzar la neutralidad climática 
en 2050.  



« DECARBONISING ENERGY-INTENSIVE INDUSTRIES 2021: COUNTRY STUDY SPAIN » 

ANNEXES 

42 

CEMENT 

Additions. Evolution of the clinker factor 83% 75% 70% 

Renewable origin of electricity - 50% 100% 

Neutral internal transport (electric and/or 
hydrogen powered) 

0% 0% 100% 

CONCRETE 

Reduction in the amount of cement per m3 

of concrete of identical performance 
0% 5% 10% 

Neutral transport (electric and/or hydrogen 
powered) 

0% 0% 100% 

CONSTRUCTION 
Efficiency in the use of concrete: 
improvement of energy efficiency in 
constructions 

It is not accounted for as it is estimated that by 2050 all 
energy in buildings will come from renewable sources 

(RE)CARBONATION 

It is estimated that over the lifetime of the 
concrete, 20% of the Clinker process 
emissions are reabsorbed. Additionally, if 
the concrete is crushed at the end of its 
lifetime, a further 3% is recarbonated 

0% 20% 23% 

Some of the proposed measures have been developed, but others still need to go through an 
R&D&I process: 

o There are no technical impediments to achieving above 90% usage percentages for 
waste-derived fuels, however the use of biomass raises the social dilemma of whether 
to use certain organic products for food or for the production process. 

o New types of lower carbon cement clinkers are being developed, but as these are 
cements with different properties, they can only be used in specific applications 
(sulfoaluminate and belite clinker). 

o It is possible to develop high-efficiency precalciners, but this will require an estimated 
50 to 80 million euros per plant by 2050. 

o As already mentioned, CCUS technology is at the development stage. 

o Clinker is already being replaced by other alternative materials such as steel slag, but 
there is still a long way to go before other alternative materials can be developed. 
Research is already underway, for example, into the use of pozzolanic materials from 
waste streams or other industries.   

While the sheer existence of a roadmap is already a positive point when compared to the other 
EII, the cement roadmap does not develop specific measures or financial issues to help 
companies or groups of companies in the sector to carry out this process; Furthermore, there is 
no analysis of the impact on employment at sectoral level (and the same is true for the other 
EII). 

CHEMICAL SECTOR 
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FEIQUE states that the four keys to growth in the chemical sector in the context of 
decarbonisation are: circular economy; energy transition and climate change; health and food; 
digitalisation and printing 4.0. 

It does not have a roadmap as such, but FEIQUE – the Spanish Chemical Industry Business 
Federation - does refer to the need to embark on a sectoral path towards climate neutrality, 
which is developed in the "Welcome to 2030: chemical technologies for a sustainable future" 
publication, where the importance of the chemical sector in the Spanish climate neutrality 
process is recognised, especially in terms of R&D&I.  

Several pathways have been identified as being potentially useful for the decarbonisation of the 
chemical sector: 

o CCUS technology. 

o Chemical recycling: technology by which plastic is chemically broken down into its 

original molecules while conserving its properties intact: 

▪ It allows up to 2.5Mtn of the plastic generated in Spain to be used. 

▪ It not only allows the plastic to be reused, but also to be reused to develop other 

types of products - fuel for example. 

▪ The yield of this process is 70-80%, i.e., 1000 kg of plastic waste is efficiently 

converted into around 800 kg of secondary raw material. 

o Bioeconomy and bio-based: production, utilisation and conservation of biological 

resources and related knowledge to provide information, products, processes, and 

services to all economic sectors. 

▪ In this way, fossil fuels and other materials can be replaced by bio-based 

products such as corn, sugar cane, micro-organisms, etc., e.g. for the 

development of bio-plastic products. 

o Chemical innovation as a raw material for the development of renewable energies 

▪ Glass and carbon fibres and different types and mixtures of resins are 

responsible for enabling the development of aerodynamic improvements in 

wind turbine blades, making them more efficient. 

▪ Perovskites, a family of materials with a crystalline structure that absorb 

radiation better and are cheaper and more versatile for use in photovoltaic 

panels used to obtain solar energy. 

o Artificial photosynthesis: a chemical technology that mimics the natural process in 

plants and is 10-15 times more efficient. 

▪ It is a new renewable energy source that captures CO2 and generates fuels such 

as hydrogen, natural gas or biofuels and other organic chemicals for the 

manufacture of medicines, organic products, or plastics from renewable and 

sustainable sources. 

o Green hydrogen: its production requires catalysts supplied by the chemical industry. 

o Sustainable mobility: based on high-efficiency, zero-emission fuels, including eco-fuels, 

liquid fuels produced from waste or captured CO2, for which the chemical industry is 

needed to produce the catalysts. 
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o Energy storage: where batteries based on electrochemical reactions are one of the most 

effective solutions. 

STEEL SECTOR 

There is no national roadmap for the steel sector, so, at least for the time being, the steel 
industry is following the general national and European guidelines. At the European level, 
however, there is a "Clean steel partnership roadmap" 37F

38 published in 2020, which sets out the 
following objectives: 

o Reduction of CO2 emissions from 1990 baseline: 

▪ By 2030, development of technologies that reduce CO2 emissions from steel 

production by 50%. 

▪ By 2050, development of deployable technologies that can reduce CO2 

emissions in steel production by 80-95%, ultimately achieving climate 

neutrality. 

o R&D&I activities that enable the achievement of the targets: 

▪ Various technological pathways and their combinations: hydrogen and/or 

electricity as substitutes for fossil carbon, CCUS technology and the circular 

economy. 

▪ A three-step approach to R&D&I: 

❖ Projects that generate immediate reduction opportunities. 

❖ Projects that cannot be immediately applied to the installed base but 

allow for rapid evolution towards improved processes. 

❖ Projects that can revolutionise the steel industry and require a large 

capital investment (total resource needs are expected to exceed €3 

billion between 2021-2030). 

NON-FERROUS METALS 

Of all the electro-intensive sectors, the non-ferrous metals sector is the one with the smallest 
number of companies in Spain. Moreover, with the temporary closure (until 2024) of production 
at Alcoa San Cibrao, Spain will be left, as of 2022, without operational factories producing 
primary aluminium.  

European Aluminium publishes "Vision 2050: European aluminium's contribution to the EU's 
mid-century low-carbon roadmap: a vision for strategic, low carbon and competitive 
aluminium". This roadmap explains that European aluminium demand can be covered by 
primary aluminium production, however, the use of end-of-life scrap is increasing, which 
implies that in the future a higher proportion of European demand will be covered by secondary 
or recycled aluminium. As mentioned above, a key characteristic of aluminium is that it is a 
circular material, as its original properties are retained regardless of how many times it is 
processed or used. 

 
38 Source: European Steel Technology Platform (2020, July). Clean steel partnership roadmap. 



« DECARBONISING ENERGY-INTENSIVE INDUSTRIES 2021: COUNTRY STUDY SPAIN » 

ANNEXES 

45 

For other non-ferrous minerals such as zinc, copper or silicon and manganese, aspects more 
related to energy consumption and the value chain are seen as avenues for decarbonisation. 
CCUS technology and hydrogen are, of course, part of the decarbonisation tools, but special 
importance is given to the use of renewable raw materials, the reduction of energy 
consumption and the transition to energy consumption from renewable energy sources, the 
use of alternative fuels for the transportation process, and digitalization. 

3.3   DECARBONISATION STRATEGIES OF MAIN ENTERPRISES IN SPAIN 

While most of the companies communicate on their commitment towards decarbonisation, 
there are few examples of real strategies on this issue in Spain. Generally speaking, companies 
set global targets for decarbonisation (mainly aligned with EU and national compulsory targets) 
but few of them have drafted a complete and comprehensive strategy yet. 

However, some good examples can be found mainly among multinational companies with a high 
percentage of emissions and therefore big decarbonisation challenges, ArcelorMittal being one 
of the best examples. 

Iron and steel sector: ArcelorMittal S.A., has set itself the target of reducing its emissions 
intensity by 35% by 2030 and achieving carbon neutrality by 2050. To this end, it is developing 
a strategy based on various tools:  

o Circular economy: increased use of scrap and biomass. 

o Development of technologies based on decarbonized hydrogen: 

▪ DRI (direct reduced iron): CCS and hydrogen projects based on clean, 
decarbonised electricity and mobilization of a circular carbon process from 
biomass.  

▪ Smart carbon: advanced technology projects that also mobilize a chemical 
industrial route.  

The organization of ArcelorMittal's strategy considers circular economy and DRI projects using 
natural gas and Smart Carbon using CCS as the most relevant in the short and medium term 
(until 2030). Nonetheless, their long-term strategy revolves around hydrogen, both for DRI and 
Smart Carbon technology. A table with the most relevant projects, so far, of the decarbonisation 
of ArcelorMittal can be found in the annex (table 14). 

Non-ferrous metal sector: Atlantic Copper S.L.U., a clear example of the importance given in 
Spain to renewable energies as strategies for decarbonisation. Atlantic Copper focuses its 
decarbonisation strategy on energy efficiency and has set a target of raising the percentage of 
electricity consumption from renewable sources or high-efficiency cogeneration to 60% by 
2024.  

o In 2020 this company published a new long-term renewable energy purchase 
agreement for a volume of 86GWh between 2020 and 2029, representing 3% of annual 
electricity purchases. It is the third contract of this type, totalling 401GWh of renewable 
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energy to be delivered between 2019 and 2030, or 15% of their total electricity 
purchases for that period.  

▪ This means that 28% of the electricity consumed in its factory already comes from 
renewable sources or high-efficiency cogeneration. 

In addition, its strategy also addresses greenhouse gas reduction, recycling, and circular 
economy principles. 

Cement sector: CEMEX España operaciones S.L.U. (CEMEX), aims to achieve a 40% reduction in 
net CO2 emissions per ton of cement and a 35% reduction per ton of ready-mix concrete by 
2030, 40% clean energy consumption, and to ensure that half of cement and ready-mix sales are 
linked to solutions with significant sustainability attributes. To achieve this, it thinks it will be 
necessary to resort to a variety of mechanisms, which it weights as follows: 32% alternative 
fuels, 31% clinker factor, 16% decarbonated raw materials, 16% new clinkers and 5% hydrogen 
injection.  

On the other hand it aims to offer a concrete with zero net CO2 emissions by 2050; the 
mechanisms to be used to obtain it are weighted as follows: 32% reduction mechanism already 
used by 2030, 34% CCUS, 12% concrete technologies, 6% electricity from clean energy, 6% 
transportation emissions, 4% reforestation and other forms of carbon removal, 3% 
recarbonation, 3% circular economy. 

Chemical sector: AL Air Liquide Ibérica de Gases S.L.U. (Air Liquide) aims to reduce CO2 
emissions intensity/EBITDA by 30% by 2025 compared to 2015 and to start reducing CO2 
emissions in absolute value: by 2035 it proposes a 33% reduction of scope 1 and 2 CO2 
equivalent emissions; and, like the rest, to have climate neutrality by 2050. To achieve these 
objectives, it sees hydrogen as the cornerstone of the energy transition and with potential for 
growth, so it proposes another target: 18% of the final energy demand to be hydrogen by 2050. 
To reduce scope 1 emissions, Air Liquide is looking at tools such as CO2 capture, the use of 
renewable raw materials, electrolysis, the reduction of logistics emissions through alternative 
fuels and the optimization of digitalisation. However, to reduce scope 2 emissions, it proposes 
to reduce energy consumption and optimise it with clean energy. 

Tables  in the appendix present information on some of the decarbonisation projects developed 
in Spain for each of these sectors and their value chain. 

 

4. Possible measures to address the employment impact of 
decarbonisation 

With regards to the impact of decarbonization on EII employment, tasks, skills, and job profiles 
there is a widespread consensus on several facts as stated by the High-Level Group of Energy-
intensive industries38F

39: The transition holds the potential to retain the existing workforce, But 
“Abrupt disruption in the manufacturing processes may affect employment, most of the cases in 

 

39 Source: High-level Group on Energy-Intensive Industries -European Commission- (2019). Masterplan for a 
Competitive Transformation of EU Energy-intensive Industries Enabling a Climate-neutral, Circular Economy by 2050. 
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remote areas affecting mainly blue collars”. “The transition will require a major and sustained 
reallocation of labour across sectors, occupations and regions as well as significant investment 
in re- and up-skilling, retention of existing workers and attracting new workers.”39F

40 Skills 
development will be a particularly important challenge as new capacities will be necessary, 
mainly in digitalisation, decarbonisation, innovation, internationalisation, and resilience; but an 
important role is also to be played by the “key competences” or “21st century skills” or even “soft 
skills”: basic and digital skills as well as a mix of cognitive and socio-emotional skills (problem 
solving, creativity, communication, and collaboration). Furthermore, they include STEM subjects 
(science, technology, engineering, and mathematics). High demand is forecast for engineers, 
specialists and business professionals who have emerging technology expertise. And new job 
opportunities can be expected in design, innovation and product development, disassembling, 
remanufacturing, repair, administrative handling of new service contracts, resource scouting 
and information management40F

41. 

That being said, in order to minimize the impact of decarbonisation on employment either from 
a quantitative point of view (volume of workers) or from a qualitative point of view (quality of 
jobs, type pf skills to be developed…), a variety of policies/mechanisms/tools can be developed 
at European, national and company level. 

These tools range from European mechanisms aimed at strengthening the competitiveness of 
European industry (Carbon Border Adjustment Mechanism - CBAM) to company policies aimed 
at identifying existing and future jobs and skills (current and prospective mapping of jobs and 
skills) without forgetting the role of public authorities when designing public policies and 
programmes for vocational training. 

4.1  WHICH ROLE FOR THE CBAM?   

CARBON BORDER ADJUSTMENT MECHANISM  

The European strategy on climate neutrality has moved forward with the publication of EU 
Regulation 2021/1119, called the "European Climate Law", on July 2021; this regulation sets the 
framework for achieving climate neutrality and it formally enshrines in EU law the new binding 
target of reducing the EU's net greenhouse gas (GHG) emissions by at least 55% between 1990 
and 2030 (previously 40%) and the collective binding target of carbon neutrality (or zero net 
emissions) in the EU by 2050. The new political and legislative package (13 proposals for 
measures known as Fit for 55) was published on 14 July 2021, its main aim is to put these new 
objectives into practice. Fit for 55 introduces a combination of pricing measures, targets, 
standards, and support. One of the areas developed is the revision of the EU ETS directive and 
its emissions allowance system (accelerating the reduction of free allocations). On the other 
hand, there is a regulation establishing a Carbon Border Adjustment Mechanism (CBAM) to 

 
40 Source: European Commission (2021, 27 th September). Commission staff working document for a resilient, 
innovative, sustainable and digital energy-intensive industries ecosystem : scenarios for a transition pathway. 
SWD(2021) 277 final. 
41 Source: European Commission (2021, 27 th September). Commission staff working document for a resilient, 
innovative, sustainable and digital energy-intensive industries ecosystem : scenarios for a transition pathway. 
SWD(2021) 277 final. 
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combat carbon leakage and push other EU trading partners to adopt new climate targets and 
instruments. 

The CBAM project provides for the creation of a mechanism mirroring the EU ETS carbon market, 
i.e. the establishment of a price for carbon equivalent to the price of ETS emissions allowances 
for imported products. The companies concerned will have to surrender CO2 emission 
certificates (or CBAM certificates) according to the carbon intensity of imported products. The 
certificate price will be aligned with the price of ETS allowances. For this system to be monitored, 
companies will have to declare their imports to a competent national authority. 

The draft regulation provides for a mechanism modelled on the Emissions Trading Scheme (ETS) 
for importers to the EU. In an initial phase, imports of iron and steel, aluminium, electricity, and 
fertilisers were selected to be covered by the CBAM, as they account for 55% of the emissions 
at risk of carbon leakage. 

Table 10. Exporting countries of products potentially covered by CBAM and their share in 
European imports by sector41F

42 

SECTORS 
COVERED 

Cement 
(European 

consumption 
from imports: 

2.6%) 

Fertilisers 
(European 

consumption 
from imports: 

29.5%) 

Iron and steel 
(European 

consumptionfrom 
imports: 19.7%) 

Aluminium 
(European 

consumptionfrom 
imports: 36.6%) 

Electricity 

1 Turkey: 34% Russia: 31% Russia: 15% Norway: 18% 
Switzerland: 

27% 

2 Colombia: 8% Egypt: 9% Turkey: 11% Russia: 14% Norway: 18% 

3 Ukraine: 7% Belarus: 8% Ukraine: 10% China: 9% Russia: 13% 

4 Belarus: 7% Algeria: 8% China: 8% 
United Arab 
Emirates: 7% 

Ukraine: 7% 

5 
Bosnia-

Herzegovina: 4% 
Morocco: 7% South Korea: 8% Switzerland: 7% 

Bosnia-
Herzegovina: 6% 

The project plans full implementation of the CBAM from 2026. In a transitional stage 
(01/01/2023-31/12/2025), importers in the four selected sectors will have to report the CO2 
emissions contained in their products as well as the carbon price they have already paid (or not) 
abroad. 

 
42 Source: European Roundtable on Climate Change and Sustainable Transition (2021). Border Carbon Adjustment in 
the EU: ERCST Sectoral Report Launch. https://ercst.org/event/border-carbon-adjustment-in-the-eu-ercst-sectoral-
report-launch/  
 

https://ercst.org/event/border-carbon-adjustment-in-the-eu-ercst-sectoral-report-launch/
https://ercst.org/event/border-carbon-adjustment-in-the-eu-ercst-sectoral-report-launch/
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One of the challenges will be to determine the carbon content of an imported product and thus 
facilitate the exchange of information on the production process between third countries and 
the EU. 

In order to avoid European companies being doubly protected from carbon leakage, the 
allocation of free allowances should be phased out by a 10% reduction each year during a period 
of 10 years. To be WTO compatible, the EU will not be able to offer double protection to the 
pre-selected sectors as the WTO has already organised exchanges between the European 
Commission and its main trading partners. The phasing out of free allowances as a prerequisite 
will force the industries concerned to pay for their emission allowances in order to continue 
their activity or implement action plans to reduce their emissions. 

At this stage, only direct emissions are covered by CBAM i.e., only scope 1 of carbon footprint is 
taken into account. Electricity (scope 2, which extremely determines the carbon footprint of 
EAFs and DRIs) and transport (including in scope 3) are not yet concerned by the mechanism. 
Nevertheless, EII will have to communicate their emissions regarding scope 2 from 2023 to 2025 
but their integration into the CBAM has not yet been decided. They may be included in a second 
stage. Scope 3 might eventually be considered for so-called complex goods in two different 
approaches. First, CBAM might include upstream emissions, when they represent the largest 
share of the carbon footprint of these products. Besides, future revisions to the mechanism 
could include transport-related emissions.  

There are pros and cons regarding scope 2 and electricity. The risk of resource shuffling is 
especially pinpointed by some industrial actors. Resource shuffling is a strategic decision by 
players which choose to export the lowest carbon-intensive portion of their production to 
markets with high carbon costs (for instance, Europe) and use high carbon footprint products in 
their national market or in regions concerned with less expansive carbon market. With resource 
shuffling there is a risk that for specific industry some carbon leakage could be favoured. 

The share of carbon-free production at the global level may not change. Imports into Europe 
would take precedence over local production without exporting countries having decarbonised 
additional assets.  

Thus, this risk is present when the mechanism relies on actual emissions at the level of an 
installation rather than for instance on national energy mix. This effect is extremely difficult to 
assess. Modelling has been made by the European Commission as part of the impact assessment 
report. The existence of resource shuffling would lead to a carbon leakage rate of 13% in the 
cement sector, 8% in the aluminium sector minimal for the European steel sector. 

The European electricity market can also be considered as a disadvantage for European EII 
because prices are calculated according to a merit order based on variable costs. If the last 
source called is carbonised (e.g. gas or coal) then the carbon price included in electricity does 
not represent the local mix or the real carbon footprint of the sources of electricity used by an 
industrialist/manufacturer. It must be noticed that EII usually benefit from complex contracts 
and thus are not totally exposed to the electricity gross market. They can also benefit from 
indirect compensations. For the moment, however, their renewals trough the CBAM context are 
uncertain.  
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More generally, electricity prices (level, volatility etc.) in Europe can be a source of risks for 
actual and future EII. 

THE POTENTIAL IMPACT OF THE CBAM IN SPAIN 

In general, Spain is a country with a trade surplus in goods and services.  According to the 
Harvard Growth Lab42F

43, economic development requires the accumulation of productive 
knowledge and its use in increasingly complex industries. Countries are ranked in the economic 
complexity index according to the quantity and complexity of their exports. Spain is ranked 32nd 
and in the last decade it has dropped 8 places due to the lack of diversification of its exports. 
However, looking to the future, Spain is positioned as a country that can take advantage of 
opportunities to diversify its production again. One of these opportunities is in the area of 
renewable energies, highlighting Spain’s ambition in relation to green hydrogen. 

According to 2019 data, the three main countries with which Spain trades are France, Germany, 
and Italy. Spain’s export trade is largely with France (14.57%), Germany (10.31%) and Italy 
(7.71%). For imports the order changes: Germany (13.54%), France (11.26%) and Italy (7.51%), 
and China is also prominent (7.21%). 

The EII also trade mainly with these countries, highlighting the importance of France, and adding 
to the list countries such as Portugal, the United Kingdom and Turkey as the main Spanish EII 
trading partners. 

Regarding extra-EU trade, the following figures43F

44  show which countries are Spanish EII import 
trading partners.  

Figure 25. Spanish steel sector’s share of imports in 2019 by main extra-EU country 

 
43 Source: ATLAS of Economic Complexity by the Growth Lab at Harvard University (2022). 
https://atlas.cid.harvard.edu/ 
44 Source: ATLAS of Economic Complexity by the Growth Lab at Harvard University (2022). 
https://atlas.cid.harvard.edu/ 

https://atlas.cid.harvard.edu/
https://atlas.cid.harvard.edu/
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Figure 26. Spanish chemical (left) and cement (right) sectors’ share of imports in 2019 by 
main extra-EU country 

 

 

 

 

 

 

 

 

Figure 27. Spanish aluminium44F

45 sector’s share of imports in 2019 by main extra-EU country 

 

These graphs show that non-EU countries account for significantly percentages of Spanish 
imports of EEI. In general, between 15-35% of Spanish imports in these sectors are produced 
outside EU borders. Spain's extra-EU trade balance for these sectors is in deficit - except in the 
case of cement, as Spain is one of the EU's main cement exporting countries - which again 
demonstrates the importance of imports and, consequently, the implications that the CBAM 
may have for these sectors. 

 
45 Aluminium data are presented because it is the non-ferrous metal with the highest energy consumption within the 
non-ferrous metals sector, and therefore the one most likely to be affected by the mechanism. 
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The EC gives free allowances to the sectors most at risk of carbon leakage. However, the 
intention of implementing the CBAM is also to phase out these allowances. In Spain, in 2020, 
53% of emission allowances were free of charge. Cement was the sector that was granted the 
most free allowances, and the steel sector received the most free allowances per tonne 
emitted45F

46. This also demonstrates the sensitivity these sectors might have to the development 
and implementation of the CBAM. 

For the CBAM to be effective and lead to a re-industrialisation in the country of the most 
affected sectors mentioned above, it needs to be complemented by measures to ensure its 
effectiveness. Measures that seek to mitigate the risks associated with the difficulty of verifying 
missions46F

47, the above-mentioned risk of resource shuffling or a possible restructuring of the 
value chain.47F

48 

Another major challenge will be to ensure the economic viability of the sectors' decarbonisation 
projects while gradually reducing quotas each year. If there is no alignment between the two 
processes, there would be a risk of loss of competitiveness in international markets of long-term 
deindustrialisation, rather than reindustrialisation. 

In the face of these challenges, measures such as Carbon Contracts for Difference 48F

49, investment 
aids and measures to accelerate the decarbonisation of countries' energy mixes are essential. 

4.2  THE ROLE OF PUBLIC POLICIES AIMED AT MITIGATING THE EMPLOYMENT 
IMPACT OF DECARBONISATION 

This is one of the most important aspects of the decarbonisation process, as Spain will only 
achieve its objectives if it has the properly qualified human capital for the task. The expected 
net impact of decarbonisation and energy transition policies in Spain on employment could be 
positive, but only if accompanying labour market measures are implemented as promised, 

 
46 Source: Esade (2021, December). Cómo poner precio al CO2 de las importaciones de Europa: una perspectiva desde 
España. 
47 Where emissions cannot be verified, the EC proposes to use default averages (an average of the emissions of the 
exporting country, or an average of the top 10% of emitters within the EU). This could result in non-European 
producers emitting above that average benefiting and receiving no incentive to reduce their emissions, but just the 
opposite, with even producers at or just above that average increasing their emissions (by producing more, for 
example) to have a greater margin. 
48 Enforcement only on some basic materials sectors may create a shift from imports to manufactured products. This 
could harm local manufacturing industries. 
49 This instrument facilitates investments in breakthrough technologies by offsetting its additional operating costs 
and it also reduces the risk of long-term investments. CCFD will be key policies and will be included in the coming ETS 
directive. The higher the price of carbon, the less expansive these contracts will be. But they can be an answer to 
sharp downward cycles which can threaten the carbon reduction process. 

This kind of contracts already exist for renewable energy. They are promising financial tool because they allow both 
access to financial resources and they reduce the risk faced by industrial while considering decarbonsating projects. 
They can answer to one of the most important weaknesses of the ETS carbon market : carbon price versality can delay 
or even threaten investment. In fact, this system would be somewhat similar to “feed-in- premium/tariff” (FIP/FIT) 
policies for renewable energy projects to be “investible”.  They will guarantee producers a fixed carbon price, which 
will be in fact the abatement cost of the technology compared to the current CO2 price.  If the carbon price were 
higher than the guaranteed price, there would be no payment. 
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especially during the first two decades (2020s-2030s), during which the final targets will not yet 
be reached and therefore the expected positive effects will not occur. 

The transition to climate neutrality requires a profound change in the culture of energy use in 
Spain, with implications for access to information, social awareness, basic education, and 
technical and vocational training. A competitive industry depends on the recruitment of skilled 
labour and the ability to retain it. It is therefore key to work at national and European level to 
identify the professional qualifications that will need to be integrated into formal education at 
all levels, allowing for the adaptation and improvement of educational materials for productive 
transformation and training in the renewable energy and decarbonisation sector. Nor must the 
need for the professional requalification of employed workers be forgotten, so that they acquire 
and improve the professional skills associated with the new requirements, with which they will 
be eligible for professional promotion and employee personal development, enabling them to 
contribute to the relaunching and improvement of industrial competitiveness and individual 
professional career development. 

The Spanish business network is characterised by the predominance of micro-enterprises, which 
make up more than 90% of private sector companies, led mostly by self-employed profiles. 
Bearing in mind that a significant portion of the employment that will exist in the period 2030-
2050 will be the result of energy transformation and decarbonisation policies, one of the 
challenges facing the Spanish labour market is to meet this transformation by developing new 
effective formulas to increase productivity in a way that improves the job quality of the self-
employed, thus enabling them to adapt their activity to the current situation in a sustainable 
way. For the first time in Spain, the Ministerio de Trabajo y Economía Social is going to promote, 
in a coordinated and joint manner, Strategies for the Social Economy, Self-Employment and 
Corporate Social Responsibility49F

50, which will be a space for dialogue and collaboration between 
administrations and will be able to channel the economic demands of the three groups, focusing 
on digitisation and training. 

In the specific case of sectors such as cement and steel, it is argued that decarbonisation is 
technically feasible but that the necessary technologies will be more expensive. Indeed, 
company’s communication highlights that the cost of production will therefore increase with 
decarbonisation, resulting in cost overruns in the final prices of the products, loss of purchasing 
power and could mean, by knock-on effect, job losses in those less competitive companies. 
Protective measures such as border adjustments can ensure that this does not happen, and 
competitiveness is not lost however. In addition, around 2050, the effect of investments and 
energy switching will also offset the negative impact of cost overruns on employment50F

51. 

While there is no precise breakdown of the decarbonisation impact on the employment, some 
of the programmes, policies and strategies already delivered by the national authorities deal 
with the issue of skills and future needs. 

 

 
50 Spanish Government (2020b). Estrategia de descarbonización a largo plazo 2050. Ministry for Ecological Transition 
and Demographic Challenge.  
51 Spanish Government (2020b). Estrategia de descarbonización a largo plazo 2050. Ministry for Ecological Transition 
and Demographic Challenge. 
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Table 11. Measures to be adopted to mitigate/minimize the employment impact of 
decarbonisation 

AREA MEASURES 

Adapt workers' skills and 
abilities to the new demands of 
the labour market. 

Prepare a diagnostic study of the training needs of the energy transition and 
decarbonisation in the different sectors. 

Develop programmes for young people for the implementation of an offer to 
promote qualifications and certificates of professionalism in sectors linked to 
the transition and decarbonisation and promote quality dual vocational 
training between companies in sectors in transition and young people in 
training. 

Support companies' planning about scheduled training needs for energy 
transition and decarbonisation, as well as access to existing subsidies, with 
special emphasis on access to training for workers in small and medium-sized 
enterprises. 

Adapt technical profiles and inspections to deal with tasks related to green 
hydrogen technologies: training for firefighters, roadside assistants, 
workshop technicians, etc. 

Active labour market policies to enable the employability and intersectoral 
mobility of workers from sectors undergoing reconversion to sectors driving 
change. 

Promote the inclusion of training clauses for green jobs in sectoral 
agreements, and the inclusion of the contents in the institutions responsible 
for their supply. 

Promote the study of hydrogen technologies and other technologies for 
decarbonisation in existing educational plans and analyse the need for 
specific qualifications dedicated to their knowledge and development. 

Information campaigns 

Improve the information available to society on techniques and best 
practices. 

Create an information point accessible to all publics managed by the Institute 
for Energy Diversification and Saving (IDAE). 

Specific support to strategic 
industrial sectors 

Approval of the Electro-intensive Consumers' Statute (approved in December 
2020). 

Elaboration of a Sectoral Transition Plan for Industry that identifies challenges 
and opportunities, job creation and training of workers. 
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Drawing up ecological transformation plans with clear timetables, agreed and 
respected by the parties so that all actors can anticipate adaptation and 
transformation measures. 

Promote just transition agreements to boost the economic reactivation of 
sectors or territories that are particularly vulnerable or affected by the effects 
of the transition. 

Support the diversification of companies in difficulties due to the transition 
to incorporate new lines of production and technological solutions that allow 
them to maintain quality employment in the same areas. 

Improve knowledge on the 
impact of the energy transition 
and decarbonisation on 
employment. 

Present a regular analysis of the energy transition and decarbonisation of 
economic sectors, in order to know the situation, the trend, the evolution, 
their employment generation potential, etc. 

Present an analysis of vulnerabilities in specific sectors or areas in order to be 
able to implement anticipatory policies. 

Elaborate studies of impacts on employment and social vulnerability as part 
of a national plan for adaptation to the energy transition and 
decarbonisation, developing qualitative and quantitative indicators. 

Promote the improvement of statistical sources through the adaptation of 
the CNAE for monitoring the transition. 
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4.3 Mechanisms to be implemented by companies in order to minimise 
negative employment effects of decarbonisation  

The decarbonisation transformation will require a profound reorganisation of the EII sector and 
an in-depth reflection on the needs in terms of the workforce as well as the skills required to 
carry out the future activities. 

As shown below, the impact on employment and skills will depend on several factors that should 
be considered as a whole. 

Figure 28. Factors affecting the impact on employment and skills 

 

 

 

 

 

 

 

  

 

 

 

 

The mechanisms to be implemented by each company in order to mitigate the potential 
negative impacts of the decarbonisation transition could be identified by the following 
methodology: 

o Identification of the actual jobs and of the actual skills 

o Identification of tomorrow’s jobs and the related required skills 

o Building career paths between today’s and tomorrow’s jobs 

o Identifying pathways that will lead to defining the needs for successful 

transition/mobility/up-skilling/re-skilling 

This work should be done collectively by all the potential stakeholders as shown below. 
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Figure 29. Potential stakeholders of business mechanisms to mitigate potential negative 
decarbonisation effects 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IDENTIFY EXISTING JOBS AND SKILLS 

The first stage of the work is to detail all the existing jobs in the company or sector.  

The process must be carried out company by company but the sectors can set common rules 
and define the boundaries of this listing. These rules may allow jobs with different titles to be 
grouped into broader families containing several jobs. The jobs thus positioned in these families, 
can then be broken down into sub-families. The level of granularity remains to be defined but 
each job must be attached to a family. 
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With these groupings it will be possible to identify the trends to which the jobs are exposed: 

o In tension: requiring strategic and rare skills. Need to recruit very specific profiles. 

o Undergoing transformation: the work content or methods require new skills 
(digitalisation of work content, changes in the way the activity is carried out). 

o Emerging or growing: requiring the creation of new jobs in the short or medium term. 

o In decline: exposed to a reduction in the number of employees or to disappearance. 

o Stable: no particular changes expected. 

This step should make it possible to define the volume of existing jobs, particularly with a view 
to strengthening efforts to up-skill/re-skill jobs that are in decline. 

Once this task is completed, the next step will be the identification of the skills required for each 
family and each job. The challenge is to map all existing skills and then identify bridges 
between today’s and tomorrow’s jobs. 

IDENTIFY TOMORROW’S JOBS AND THE RELATED SKILLS 
REQUIRED 

The second step involves an analysis of the company’s strategy in the mid-long term to 
determine the volumes of jobs required and the needs in terms of skills, knowledge or know-
how. This step requires a deep and thorough understanding of the industrial strategy of the 
company with regard to the sector and the environment. 

 

 

 

 

 

 

 

 

 

 

 

At the end of the this step the future organisation of the company in terms of employment, 
competences and job profiles should be available. 
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BUILDING CAREER PATHS BETWEEN TODAY’S AND TOMORROW’S JOBS 

Step one of the methodologies defines the starting point; step two determines the future 
organisation to be achieved. 

Step three aims to identify the bridges between today's jobs and those of tomorrow, i.e. to build 
pathways enabling employees holding today's jobs to envisage up-skilling and re-skilling for the 
already identified jobs of tomorrow.  

To do this, the most traditional method is to identify jobs that are professionally close (i.e. that 
share activities or skill bases) and to define the feasibility of functional mobility between these 
two jobs.   

Figure 30. Illustration of a mobility area for a given job (job 1). The four future jobs are 
positioned according to the degree of difficulty of the transition. 

 

 

 

A transition from job 1 to job 2 or 3 does not require the same efforts and therefore the same 
needs in terms of training and time to adapt to the new job as the more distant job 5. 

This work must be done for all the jobs in each element of the value chain but it must be 
transverse at the same time so as to offer the possibility of moving from a company in one 
element of the value chain to a company in another element of the same chain. 

Based on these mobility zones or areas, companies and employees can start thinking about the 
range of measures that need to be implemented to make this transition feasible.  
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IDENTIFYING PATHWAYS LEADS TO DEFINING THE NEEDS FOR SUCCESSFUL 
TRANSITION/MOBILITY/UP-SKILLING/RE-SKILLING 

Vocational training: the main lever for transition. 

Identifying skills needs will therefore make it possible to define the action plans to be drawn up 
so that employees will have the skills required for future jobs. Each job or professional field, and 
the training to be implemented at company level according to the defined strategic axes, must 
therefore be successfully defined. 

This will require a sufficient number of trained HR teams to build and implement these training 
programmes. 

Public aid for upskilling/re-skilling and geographical mobility. 

The transition of the EII sector will potentially lead to the delocalisation or relocation of jobs. 
The relevant employment volumes will have to be defined and above all, for regions or 
employment areas with a shortage of manpower or skills, measures to support geographical 
mobility will have to be put in place. This involves arrangements for relocation, but also for 
family and personal life, to ensure schooling, support for the mobility of the partner, financial 
aid, etc. 

If inter-company staff movements are envisaged in the sectoral branch, these measures could 
be pooled at same-sector branch or company grouping level in order to promote employee 
transfers under the best conditions. 

Securing career paths: key to a successful transition. 

Changing jobs remains a process full of uncertainty for employees because the success of a re-
skilling must not be taken for granted, even if the paths are well identified, the support is 
commensurate with the challenge and employee training is guaranteed. 

On the one hand, employees may be dissatisfied with their new situation and on the other hand 
there may be a "misdirection" that leads to the failure of the mobility.  

The chosen process should therefore guarantee the implementation of significant resources for 
each individual, but also the possibility of returning to the situation that existed before the 
upskilling/re-skilling in order to reassure employees about accepting these professional 
mobilities. 

Regular monitoring and follow-up of upskilling/re-skilling programs to ensure their success 
and to develop efficient mechanisms. 

Companies, or any other organisation in charge of these mechanisms, must think in terms of 
systems that are capable of evolving. On the one hand, the sector will continue its 
transformation in the short, medium, and long term, and on the other hand, difficulties may 
emerge after the job starts. There must be regular monitoring of the actions carried out and the 
possibility of establishing corrective actions to optimise the transition processes and to adjust 
the offers in terms of volume or skills requirements. 
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5. Conclusions 

When the global European trend towards carbon neutrality is compared with the Spanish 
decrease in GHG emissions it is clear that there is still a long way to go to achieve 
decarbonisation in Spain. From this point of view the new national strategy on decarbonisation 
sets an important milestone for the industry as a whole and specially for EII. 

However, and while there is no doubt that Spain has developed, and is still developing, a wide 
range of plans aiming to set up a real decarbonisation process, it is also a fact that ambitious 
targets have been set but there is still a lack of definition of actual measures and ways of 
implementation of the foreseen measures. 

Moreover, the ambitious targets may be hindered by: 

• The issue of the decentralisation of governance and decision-making (in the 
Autonomous Communities) that characterises Spain. Even in the best-case scenario in 
which the decarbonisation targets are achieved, it could be difficult for these targets to 
be met in a fair way for all the territories and people in Spain.  

• The current lack of roadmaps at sectoral level that take into account the differences 
between regions or sectors and that allow to act in a fair way in the whole country. 

• Technological issues as some of the foreseen decarbonisation pathways involve 
breakthrough technologies whose feasibility or sustainability is still to be proven. 

• Financial issues as transition towards zero-carbon involves a substantial amount of 
capital expenditure. 

• The national electricity price system that needs to be deeply reviewed especially due to 
the importance given by the Spanish authorities to the switch towards renewable 
energy. 

The aforementioned context if the one that shapes the future of jobs and skills in the Spanish 
EIIs. On this specific issue there is still a lot to be done and even at corporate level the strategic 
plans do not yet take the employment issue into consideration; for the time being, priority is 
given to industrial and technical investment projects without taking the social issue into account.  

In fact, the time being there is no clear idea of the impact of decarbonisation on the number of 
workers needed to match the new technologies and the foreseen evolutions. On the contrary 
and with regards to the impact of decarbonization on employment, tasks, skills, and job profiles 
there is a widespread consensus on several facts: 

o The transition will require a major and sustained reallocation of labour across sectors, 

occupations and regions as well as significant investment in re- and up-skilling, retention 

of existing workers and attracting new workers. 

o Skills development will be a particularly important challenge as new capacities will be 

necessary, mainly in digitalisation, decarbonisation, innovation, internationalisation and 

resilience.  

o High demand is forecast for engineers, specialists and business professionals who have 

emerging technology expertise.  
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o New job opportunities can be expected in design, innovation and product development, 

disassembling, remanufacturing, repair, administrative handling of new service 

contracts, resource scouting and information management. 

There is still a long way to go and hopefully the recent announcement of the possible upcoming 
issue of a national PERTE for the EIIs51F

52 could give an answer to all the challenges faced by the 
EIIs and more specifically the social issue. 

  

 
52 As of 17 February 2022, the Ministry of Industry, Trade and Tourism stated that "the possibility of launching a 
PERTE for electro-intensive companies is being studying" 
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Annexes 

 

Table 12. Steel electro-intensive companies in Spain. 52F

53 

COMPANY 
(DATA OF) 

SITES LOCATION 
PRODUCTI

ON 
TECHNOLOG

Y 
EMPLOYME

NT 
EMISSIONS 

DESCARBONISAT
ION TARGETS 

Acerinox 
(2020) 

Acerinox 
Europa 
S.A.U. 

Cádiz 

Stainless 
steel 

EAF 1809 
Total: 

2.768.494 tn. 
Scope 1: 

816.337 tn. 
Scope 2: 

1.952.157 tn. 

-20% of 
emissions in 

scope 1 & 2 by 
2030 (2015 
being the 

reference).                      
 

2050: carbon 
neutral 

Roldan 
S.A. 

León - 383 

Inoxfil Barcelona - 106 

Arcelor 
Mittal 
(2020) 

Upstream 
sites Gijón Crude steel 

+ Flat & 
long 

products 

BF 

7906 
Total : 7,2 
MtnCO2eq 

-30% of total 
emissions by 

2030                       
 

2050: carbon 
neutral 

Downstream 
sites 

Avilés - 

Vizcaya EAF 

Sagunto - - 

Guipúzcoa - - 

Grupo 
Celsa 

(2019) 

Celsa Barcelona - EAF 824 

Scope 1: 
200.000 tn          

Scope 2: 
275.000 tn 

- 

Aceros para la 
Construcción 

Tarragona - - 
149 

- - 

Toledo - - - - 

Ferimet 
13 

locations 
- - 195 - - 

Nervacero Vizcaya - EAF 326 - - 

Celsa 
Atlantic 

Avila - - 246 - - 

A Coruña - - 114 - - 

Global 
Steel Wire 

Cantabria - EAF 617 - - 

Grupo 
Gallardo 
Balboa 
(2019) 

AG 
Siderurgia 

Balboa 
Badajoz - EAF 503 

Scope 1: 
263.293 tn      

Scope 2: 
182.480 tn 

- 

Feromallas 
SA Badajoz - - 19 - 

 
53 Source: AEGE, AAI & different companies’ websites. 

Companies that are included in tables 3 to 5 are members of the Asociación de Empresas con Gran Consumo de 
Energía. Cement companies are not members of the association and that is why that are not included. Source : AEGE 
(2021). Asociados. https://www.aege.es/asociados/. 

https://www.aege.es/asociados/
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Alfonso 
Gallardo 

SA 
Badajoz - - 60 - 

Corrugados 
Getafe SL Madrid - EAF 125 - 

Corrugados 
Lasao SL 

Guipúzcoa - - 30 - 

Megasa 
(2019) 

Megasa 
Siderúrgica 

S.L. 
A Coruña - EAF 131 

Direct 
emissions: 
30.675 tn 
Indirect 

emissions: 
42.313 tn 

2050: carbon 
neutral 

Megamalla 
S.L. 

A Coruña - - 29 - 

Megasider 
Zaragoza 

S.A.U. 
Zaragoza - EAF 238 

Direct 
emissions: 
74.705 tn 
Indirect 

emissions: 
107.693 tn 

JAP2 
Recuperaciones 

S.L. 

Valencia - - 13 - 

Sidenor 
(2020) 

Sidenor 
Aceros 

Especiales 

Guipúzcoa - EAF 

1633 

Direct 
emissions: 
113.868 tn 

                                   
Indirect 

emissions: 
166.567 tn 

-55% of 
emissions by 

2025 
                              

-60% by 2030 
                      

2050: carbon 
neutral 

Vizcaya - EAF 

Santander - EAF 

Sidenor 
Bright 
Steels 

Álava - - 

Grupo Riva 
(2020) 

Siderúrgica 
Sevillana Sevilla - EAF 383 - - 

Tubos 
Reunidos 

(2020) 

Tubos 
Reunidos 
Industrial 

Álava - EAF 760 

Scope 1: 
32.550 tn          
Scope 2: 
20920 tn 

2050: carbon 
neutral 

Productos 
Tubulares 

Vizcaya - EAF 418 

Scope 1: 
19337 tn          
Scope 2: 
22639 tn 

Acecsa – 
Aceros 

calibrados 
S.A. 

Pamplona - - 39 

Scope 1: 
577 tn              

Scope 2: 
230 tn 

Tubos 
Reunidos 
Premium 
Threads 

S.L. 

Álava - - 74 - 
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Table 13. Chemical electro-intensive companies in Spain. 

COMPANY (DATA 
OF) 

LOCATION 
PRODUCTIO

N 
EMPLOYMEN

T 
EMISSIONS 

DECARBONSIATIO
N TARGETS 

Bondalti (2020) Santander 
Organic and 
non-organic 

products 
39 

Scope 2: 14.853 
tnCO2eq 

2030: neutral 
carbon and fully 

sourced with 
renewable energy 

Deretil (2020) 
Barcelona - 16 - - 

Almería - 182 - - 

Ercros (2020) 

Huesca 

Primary and 
intermediate 

chemistry, 
plastics 

1297 
Ercros as a whole : 430 

000 tnCO2eq 
Neutral carbon by 

2050 

3 in 
Tarragona 

Valencia 

Madrid 

Barcelona 

GrafTech (2019) Pamplona 
Graphite 

electrodes 
208 

Direct emissions of the 
group as a whole: 
190874 tnCO2eq                              

Indirect emissions: 
242958 tnCO2eq 

- 

INOVYN España 
(2019) 

Barcelona Vinyles 309 - 
Neutral carbon by 

2050 

Showa Denko 
(2019) 

A Coruña 
Graphite 

electrodes 
157 - 

-30% of emissions 
by 2030 (2013 

reference).        
Neutral carbon by 

2050 

Air Liquide (2020) 

A Coruña 

Industrial 
gas 

453 
Total Group: 27461 tn 

Scope 1: 14995 tn 
Scope 2: 12516 tn 

-20% of emissions 
in scope 1 and 2 
by 2030 (2015 

being the 
reference).  

2050: carbon 
neutral 

Ciudad Real 

Santander 

Linde (2020) 

2 in 
Barcelona 

“Air” gas 362 - 

-35% of emissions 
in scope 1 and 2 

by 2028. 
2028: double the 
purchase of low-

carbon energy 
Madrid 

Messer Ibérica de 
Gases S.A. (2020) 

5 in 
Tarragona 

Industrial 
gas 

119 
Group emissions: 4.78 

Mt 
- 

Alicante 

Carburos Metálicos 
(2020) 

Barcelona 

Industrial 
gas 

685 - 
-33% of emissions 

by 2030 (2015 
reference) 

Ciudad Real 

Las Palmas 

Valladolid 

2 in 
Tarragona 
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Table 14. Non-ferrous metal electro-intensive companies in Spain. 

COMPANY (DATA OF) LOCATION PRODUCTION EMPLOYMENT EMISSIONS  

Alcoa (actually monthballed til 2024) Lugo Primary aluminium 1050 - 

Asturiana del Zinc -Glencore group- 
(2019) 

3 in 
Asturias 

Zinc 913 - 

Atlantic Copper Huelva Copper 748 
Total: 59800  

tnCO2eq 

Carburo del Cinca (2019) Huesca Calcium 70 - 

Ferroatlantica (2019) 

Santander 
Silicium and 
manganese 

151 

- A Coruña 128 

Huesca 155 

Xeal (2019) A Coruña 
Silicium and 
manganese 

293 - 

Table 15. The most relevant projects, so far, of the decarbonisation of ArcelorMittal. 

Transition of the Gijón plant away from the blast furnace-basic oxygen furnace steelmaking production route 
to the DRI-EAF production route. 

It aims to set up a 2.3 million-tons green hydrogen 
direct reduced iron (DRI) unit, complemented by a 1.1-

million-ton hybrid electric arc furnace (EAF). 

The new DRI and EAF would be in production before 
the end of 2025. 

HyDeal initiative, together with Enagás, Fertiberia Group and DH2 Energy 

It will become the world’s largest renewable hydrogen giga-project53F

54. It has been announced in February 2022 
and will make Asturias the first European region with large-scale green hydrogen supply. 

It is in the development, financing, and construction 
phase. A set of infrastructures for the production and 
transport of green hydrogen will be built in the north 

of Spain. 

An installed capacity of 9.5GW is expected to supply 
7.4GW of electrolysis power by 2030. 

The start of hydrogen production at €1.5/kg is planned 
for 2025. 

By 2026, 200,000 tnH2 will be produced and by 2030 
the target is to increase the figure to 330,000 tn. 

ArcelorMittal will be able to acquire 6.6MtnH2 over the 
next 20 years, which it will use in its green steel 

production in Asturias. 

It will avoid 4% of Spain's current CO2 emissions and 
supply energy equivalent to 5% of Spain's natural gas 

imports. 

 
54 More information in: Diario de transporte (2022, 18th February). Arcelor, Enagás, Fertiberia y DH2 crearán en España 
el hub de hidrógeno renovable más grande del mundo. https://diariodetransporte.com/2022/02/arcelor-enagas-
fertiberia-y-dh2-crearan-en-espana-el-hub-de-hidrogeno-renovable-mas-grande-del-mundo/  

https://diariodetransporte.com/2022/02/arcelor-enagas-fertiberia-y-dh2-crearan-en-espana-el-hub-de-hidrogeno-renovable-mas-grande-del-mundo/
https://diariodetransporte.com/2022/02/arcelor-enagas-fertiberia-y-dh2-crearan-en-espana-el-hub-de-hidrogeno-renovable-mas-grande-del-mundo/


« DECARBONISING ENERGY-INTENSIVE INDUSTRIES 2021: COUNTRY STUDY SPAIN » 

ANNEXES 

67 

Table 16. Some decarbonisation projects in steel sector 

MAIN COMPANY (PROJECT 
NAME) 

BRIEF OVERVIEW 

ArcelorMittal 
Transition from the blast furnace-basic oxygen furnace route to set up a 2.3 
million-tons green hydrogen direct reduced iron (DRI) unit, complemented by a 
1.1-million-ton hybrid electric arc furnace (EAF). (By 2025). 

ArcelorMittal with Enagás, 
Feriberia & DH2 Energy 
(HyDeal) 

A set of infrastructures for the production and transport of green hydrogen will 
be built.  ArcelorMittal will be able to acquire 6.6MtnH2 over the next 20 years, 
which it will use in its green steel production in Asturias 

H2 Green Steel with Iberdrola 
Construction of a green hydrogen plant that will feed a DRI furnace with a 
capacity to produce 2Mtn of pure green iron per year. (By 2025-2026) 

Table 17. Some decarbonisation projects in chemical sector 

MAIN COMPANY (PROJECT NAME) BRIEF OVERVIEW 

FEIQUE 

Creation of a Collective System of Extended Producer Responsibility 
aimed at companies in the chemical and plastics sector that use 
packaging in their products. The objective is to promote circularity in 
order to respond to the new legal obligation of Extended Producer 
Responsibility for industrial and commercial packaging. (By 2023) 

Carburos Metálicos with Toyota, 
Sumitomo Corporation España, 
Enagás, Urbaser & Spanish 
Confederation of Service Station 
Entrepreneurs 

Installation of the first high-pressure hydrogen plant in Spain was 
inaugurated in January 2021. The companies associated with the project 
have and use 12 Toyora Mirai with hydrogen fuel 

Table 18. Some decarbonisation projects in cement sector 

MAIN COMPANY (PROJECT 
NAME) 

BRIEF OVERVIEW 

CEMEX with Industrial testing 
laboratory of Castilla y León & 
others 

Development of CCUS technology for the lime and cement industries. The 
second phase of the project is being studied: a demonstration plant that will 
try to separate 20% of process emissions from a regular plant (approximately 
100 ktpa of CO2) 

CEMEX with BP 
Memorandum of Understanding to develop sustainable solutions (energy 
sources, means of transport, energy efficiency, emission offsets and CCUS) to 
decarbonise the cement production and transport process. 

Lafarge Holcim España with 
Carbon clean & Sistemas de 
calor (ECCO2 joint venture) 

Development of a CO2 capture plant at the Carboneras cement factory for 
subsequent agricultural use (AlmerÍa) (By 2023) 
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Table 19. Some decarbonisation projects in non-ferrous metals sector  
 

MAIN COMPANY (PROJECT NAME) BRIEF OVERVIEW 

Attlantic Copper (CirCular) 

It foresees the recycling of 60,000 tn per year of 
disused electronic material to recover metals (gold, 
copper, silver, tin, nickel...) (By 2024). 70 direct jobs 
and 280 indirect jobs are expected to be created-.  

Ferroglobe with Little Electric Cars 
PAAParticipación en un Proyecto europeo de baterías 
(By 2028) 

Latem Aluminium with Enagás 

Construcción de dos plantas de producción de 
hidrógeno verde en Castilla y Léon, en fábricas de 
aluminio, que permitirán el autoconsumo energético 
renovable en el proceso de producción del aluminio. 

 
 

Table 20. Some decarbonisation projects in the value chain 
 

MAIN COMPANY (PROJECT NAME) BRIEF OVERVIEW 

Repsol, Enagás & Sun2Hy (SUN2HY) 

Construction of a pre-commercial 
photoelectrocatalysis plant with high hydrogen 
production capacity from photoelectrochemical cells 
capable of converting solar energy into chemical 
energy and splitting water into hydrogen and oxygen 
without external energy input 

Malta Inc, Alfa Laval & Siemens Gas & Power 
(SUN2STORE) 

Development of an innovative pumped heat electricity 
storage system aimed at storing solar photovoltaic 
electricity and feeding it back into the grid 

Forestal del Atlántico (TRISKELION) 
Construction of an innovative plant to produce green 
methanol from renewable hydrogen and CO2 captured 
from an existing cogeneration plant 

Tubacex Novargy (HYVALUE) 
Production of green hydrogen for sale to energy-
intensive industrial and transport sectors, based on a 
production process using municipal solid waste  
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Enagás 
55 renewable gas projects - 34 hydrogen and 21 
biomethane projects - with more than 50 partners 

(GREEN HYSLAND) 

Renewable hydrogen production and use in mobility 
and thermal uses in an off-peninsular energy system. 
300 tn per year from solar energy. Includes business 
models to replicate the project on other islands 

Iberdrola, Ingeteam & Nel (Iberlyzer company 
creation) 

First large-scale electrolyser manufacturer in Spain. 
With the intention of supplying more than 200 MW of 
electrolysers by 2023, generating 150 jobs 

Sources of tables 15-2054F

55 
 

 

  

 
55 Enagás (2021, 10th October). LatemAluminium y Enagás acuerdan desarrollar un proyecto industrial de hidrógeno 
verde pionero en España. 
https://www.enagas.es/enagas/es/Comunicacion/NotasPrensa/21_10_2021_Acuerdo_Enag%C3%A1s_y_Latem_Al
uminio  

Hibridos y eléctricos (2021, 29th January). Dos empresas españolas participan en el proyecto europeo de baterías IPCEI. 
https://www.hibridosyelectricos.com/articulo/sector/empresas-espanolas-participan-proyecto-europeo-baterias-
ipcei/20210129194220042107.html  

Atlantic Copper (2021, 19th February). La Junta de Andalucía declara estratégico un proyecto de economía circular de 
Atlantic Copper. https://www.atlantic-copper.es/sala-de-prensa/comunicados-de-prensa/750-la-junta-de-andalucia-
declara-estrategico-un-proyecto-de-economia-circular-de-atlantic-copper  

Construible (2020, 17 th September). LafargeHolcim lanza « El reto del carbono » para descarbonizar el sector 
cementero. https://www.construible.es/2020/09/17/lafargeholcim-lanza-reto-carbono-descarbonizar-sector-
cementero  

Iberdrola (2021, 1st December). Iberdrola and H2 Green Steel sign 2.3 billion euros green hydrogen deal. 
https://www.iberdrola.com/press-room/news/detail/deal-green-hydrogen-iberdrola-h2-green-steel  

BP (2021, 26 th May). BP y CEMEX se unen en su ambición de alcanzar la neutralidad climática en 2050 o antes. 
https://www.bp.com/es_es/spain/home/noticias/notas-de-
prensa/NdP_I_bp_y_CEMEX_se_unen_en_su_ambicion_de_alcanzar_la_neutralidad_climatica_en_2050_o_antes.h
tml  

FEIQUE (2022, 7 th February). El sector de los plásticos y la química promueven un proyecto para la creación de un 
SCRAP de sus envases industriales y comerciales. https://www.feique.org/el-sector-de-los-plasticos-y-la-quimica-
promueven-un-proyecto-para-la-creacion-de-un-scrap-de-sus-envases-industriales-y-comerciales/  

Cembureau (2020). Welcome to Cembureau’s map of innovation projects. https://cembureau.eu/about-our-
industry/innovation/map-of-innovation-projects/  

LEILAC (2022). Low Emissions Intensity Lime & Cement : projects supported by the European Union Horizon 2020 
Research & Innovation. https://www.project-leilac.eu/  
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