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Key figures: 

● Manufacturing generates 65 mln t. of CO2 emissions, that is 21% of total CO2 emissions in 

Poland. 

● Four energy intensive industries (EIIs) producing cement, basic metals, chemicals as well as 

coke and refinery are responsible together for 18% (that is 55 out of 303 mln t.) of total 

industrial emissions (excluding emissions from electricity, gas heat and cooling supply?) 

(Source: Eurostat). 

● Emissions from processes in the 4 EII in only 3 out of 16 Polish regions - Swietokrzyskie, 

Śląskie and Opolskie reach almost 10 mln t., that is …% of … 

● Polish industry has the fifth biggest volume of the CO2 emissions compared to other EU 

member states. 

● Also the emission intensity of the Polish industry is the fifth biggest in the EU. 

● 17% of the working population in Poland, that is 2,7 mln people, is employed in 

manufacturing. 

● Employment in the four EII finds 300 ths. people that is 17% of total employment in the 

industry. 

● Between 2015 and 2019 the labour costs in EII grew between 20-30%. 

● Production of coke and refined petroleum products offers almost twice higher average gross 

wages (9,2 ths. PLN) than industry in general (5 ths. PLN) and other three EIIs (4,9-5,7 ths. 

PLN). 

● Working time in EII between 2010 and 2019 dropped slightly (0,3-1,5%) except in chemicals 

where a slight growth was noted (1,6%). Yet the working time in the total economy in Poland 

is still the fifth highest among the EU member states. 

● Risks resulting from the working environment have been decreasing significantly in all the 

studied subsectors (12-54%).  

● Risks resulting from strenuous work have also been declining in the 3 out of 4 studied 

subsectors (17-56%) Only in chemicals and chemical products there was an increase by 68%. 

● Risks resulting from mechanical factors associated with particularly dangerous machinery 

have been dropping significantly in 2 subsectors - in manufacturing of chemicals and 

chemical products by 35% and in manufacturing of other non-metallic mineral products by 

24%.  

● The number of on-the-job accidents between 2010-2019 declined in all four EIIs between 1-

18%. 

● Between 2010 and 2019 the production volume (t.) of the main products in all four EIIs grew 

from 9-35% except fuel oils. 

● Also the revenues of EII grew substantially, for as much as 56% which however was not that 

fast as in the total industry where the growth was 2pp. higher. 

● Strongly negative trade balance in four EIIs combined which is -43 bln PLN  is due to 

manufacturing of coke and petroleum products which negative results outweigh moderately 

positive trade balance in other three EIIs combined. 

● 40 out of 174 mln t. (23%) of total CO2 emissions as of 2019 belong to four EII represented 

by 65 large emitters (source: E-PRTR). 

● 4 out of 16 regions, namely Mazowieckie, Świętokrzyskie, Śląskie i Opolskie accumulate 65% 

of CO2 emissions in four EIIs 

● Development of renewable energy sources (RES), including capital investments in generation 

capacity, in accordance with the scenario of 76% of electricity production from RES in 2030, 

will increase the total output by up to 70 bln PLN (constant prices 2015) in 2026-2030, 



 

 

6 / 39 

● Increasing demand for electrical equipment, machinery and equipment as well as 

construction works causes the demand for new jobs. During the period of the greatest 

development of RES increasing the demand for the products of these sectors (2026-2030) 

may increase the number of jobs available by up to 200,000 jobs (direct employment 

change), 

● The investments of the energy sector in more capital-intensive energy production 

technologies in the analytical scenario amounts to a maximum of 2.5% of GDP (1.5% of total 

output). Assessing the differences in GDP levels in the presented analytical scenario, we 

observe a moderate cost of deviating from the BAU scenario, 

● In the coal phase-out aspect, the decline in demand for coal and lignite products will be at 

the level of approx. 10 billion per year after 2030. 

Methodological note and scope of the study 

The scope of this study is set by the international project led by ETUI. The project is focusing on 

comparison of four selected energy intensive industries (EII),  namely coke and refined petroleum 

products, fertilisers, cement and glass, metallurgy (steel, aluminium and copper) in six EU member 

states. To analyse these industries we use the Polish Statistical Classification of Economic Activities 

(PKD). We select the section C - manufacturing and look deeper into four out of 23 (no. 10-33) of its 

divisions, namely:  

● 19 - production and processing of coke and refined petroleum products,  

● 20 - manufacturing of chemicals and chemical products,  

● 23 - manufacturing of other non-metallic mineral products,  

● 24 - manufacturing of basic metals.  

In our study we are also using the data from EEA, which due to different methodology differ in 

categories and thus the figures are different. 

Outside of the scope of this study are two important divisions:  

● 17 - manufacturing of pulp and paper and  

● 22 - manufacturing of rubber and plastic products,  

which both are often included into the group of energy intensive industries. In the further part of 

the text, by energy intensive industries we will understand the four divisions named above. 

In this study, we use the terms “industry” and “manufacturing” interchangeably, despite minor 

conceptual differences. 

However, in order to give a background and due to limited data at EII level, we describe the broader 

context, that is industry as whole, including the energy sector, which highly impacts the emission 

intensity of industries.  

The body of text was written before the Russian invasion on Ukraine, February 24th. It  caused 

massive migration, mostly women and children to Poland and outflow of Ukrainian male labour force 

back to ukraine. It may be a substantial factor of unpredictable changes for the subject.  

 



 

 

7 / 39 

1. Industrial CO2 emissions in Poland - 

context 

1.1. Sectoral and regional structure of today’s industrial CO2 emissions 

Manufacturing is one of the biggest polluting sectors in Poland. According to data from Statistics 

Poland, in 2018 the CO2 emissions from manufacturing were at the level of 65 out of 304 mln t of total 

emiss, that is 21 % of total1 CO2 emissions in Poland.2  

Among manufacturing sectors, the largest volume of the CO2 emissions is produced  by other non-

metallic minerals (e.g. like cement or glass). It generates around 18 mln t. of the emissions that is 6,1% 

emissions in total industries. 14 mln t. (4,5% of emissions in total industries) come from coke and 

refined petroleum products, 13 mln t. (4,2%) are from chemicals (e.g. fertilisers). Basic metals (e.g. 

steel and aluminium) and others (e.g. paper and paper products or plastics) are responsible for 10 mln 

tones (3,3% and 3,4% respectively) (Fig. 1). 

Figure 1. Structure of carbon dioxide emissions in total industries (all economic activities, 

without households) by sectors (without emission from biomass) in 2018 (%) 

 
 

Source: Instrat based on Statistics Poland, Economic aspects of environmental protection 2020 

 
1 Total emissions without households. Households’ CO2 emissions in 2018 reached 54 mln t.  
2 The category of “Electricity, gas, steam and air conditioning” includes the CO2 emissions from energy 

consumption in manufacturing processes which is a major part in total emissions from manufacturing 
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* The analysed sectors are marked with a blue pattern 

 

Among the 16 Polish regions, the highest emissions from industrial processes are generated in 

Swietokrzyskie. With 3,5 mln t of emissions Świętokrzyskie precedes Upper Silesia (3,3 mln t), Opolskie 

(2,9 mln t) and Lubelskie (2,3 mln t) (Fig. 2). These four regions are responsible together for over 60% 

of total emissions from manufacturing. Also in terms of the share in manufacturing emissions, 

Swietokrzyskie is among the top emitters with 21%, which is 3pp. more than Lubelskie and 6pp. more 

than Upper Silesia and Kujawsko-Pomorskie. Geographical distribution of emission intensity in Polish 

regions should be an important indication for climate aspects of regional policies, as the current focus 

doesn't take into account such regions as Swietokrzyskie, Opolskie or Kujawsko-Pomorskie. In each of 

the three regions, major companies from EII are located which will be explored in the following 

chapter. 

 

 

Figure 2. CO2 emissions from industrial 

processes in manufacturing by region in 2019 

(thous tonnes) 

Figure 3. Share of CO2 emissions from 

industrial processes in manufacturing in total 

emissions by region (%) 

 
 
 

Source: Statistics Poland 
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1.2. Historical perspective 
 

The pace of industrial CO2 emissions reduction in Poland was seemingly slower than in the EU. 

According to the EEA data3, during the last 3 decades (1990 to 2019) the emissions declined by only 

10% compared to 31% for the EU-27 in the same period (Fig. 5). Yet importantly, due to the collapse 

of the Polish economy in the beginning of the 1990s, the proper reference date (used for Poland also 

in the Kyoto Protocol) is 1988 from before this period. (Luboińska, 2020) In such a timeframe the 

reduction reached 32%, which is similar to the EU-27 reduction. The pace of emission reduction in 

Poland was the highest in the early 1990s and early 2000s, but they have been growing slightly over 

the last decade. The emissions from industrial processes in the whole period grew by 4%, while 

emissions from energy consumption in manufacturing fell by 17%. Major reason for the proportion of 

both components is due to substantial energy efficiency improvements of the Polish industry (and 

closure of numerous most inefficient industrial facilities) in the 1990s. and its increasing productivity.  

 

Figure 4. Manufacturing emissions of carbon dioxide in Poland (1988-2019) (thous t)  

 

 

 

Source: Eurostat, European Environment Agency (EEA) 

 
3 Data from EEA differs from the data in Statistics Poland due to different data collection methodology. In the 

further part of this chapter, we use the EEA data to show a longer time frame and the split between emissions 
from fuel combustion and industrial processes. 
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1.3. International comparison 

Despite modernisation efforts, the Polish industry remains the fifth biggest emitter (Fig. 6) and also 

the fifth most carbon intensive in the EU (Fig. 7). With 47 mln t4 of total CO2 emissions (fuel combustion 

and industrial processes), and emission intensity above 800 g/E Poland, which is more than double of 

the EU average, clearly will have a major challenge. It is strongly related to the size of the Polish 

economy and rather over-average role of industry in the economy. Important additional factor is the 

Polish energy mix, still based predominantly on coal and at the same time limited capital (both 

technological and financial) to modernise the sector. In addition to the high carbon intensity of the 

Polish economy, increasing wages will limit the attractiveness of Poland for foreign investments and 

create a risk of closure of the facilities based on the least advanced technologies. 

Figure 4. Manufacturing emissions of carbon dioxide in the EU in 2019 (t)  

 

 

Source: European Environment Agency (EEA), ENV AIR GGE 

In terms of emission intensity Poland is at the same, fifth position within the EU. Compared to V4 

countries only Slovakia has higher emission intensity… 

  

Figure 6.  CO2 emissions intensity of manufacturing, EU and V4, (grams per euro,  current 

prices) 

 
4 EEA data 
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Source: Eurostat, Air emissions accounts by NACE Rev. 2 activity [env_ac_ainah_r2] 

 

 

2. Energy Intensive Industries in Poland 

2.1. Production outputs 

 

Over the last decade a substantial increase in production in most of the subsectors was observed (Fig. 

10). The biggest increase noted production of diesel oils, by 35,5% (from 9,9 mln of tonnes to 13,4 mln 

of tonnes), cement clinker by 20,3% (from 11,8 mln of tonnes to 14,2 mln of tonnes), cement by 19,6% 

(from 15,8 mln of tonnes to 18,9 mln of tonnes), mineral or chemical fertilisers by 18,6% (from 6,96 

mln of tonnes to 8,25 mln of tonnes) and crude steel by 17,0% (from 7,8 mln of tonnes to 9,1 mln of 

tonnes). Production of motor and aviation gasoline increased just by 9,0% (from 4,2 mln of tonnes to 

4,6 mln of tonnes). On the other hand, fuel oils saw a sharp drop by 38,1% (from 5,6 mln of tonnes to 

3,5 mln of tonnes). The increase in production of practically all selected products indicates their 

growing demand and the strengthening role of selected sectors in the Polish economy. 

Figure 7.  Production of selected products from energy-intensive industries 
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Source: Statistics Poland, Statistical Yearbook of Industry 

Total revenues have also increased substantially in all the EIIs. The biggest revenues increase were 

noted in the basic metals sector. They grew by 56,4%, from 37,0 billion PLN in 2010 to 57,9 bn PLN in 

2019. The second place belongs to the mineral products sector - in which the revenues grew by 54,6% 

from 40,5 bn PLN in 2010 to 62,6 bn PLN in 2019. Third highest revenues were noted in the coke and 

refined petroleum products sector - 46% growth from 111,4 bn PLN in 2019 to 162,7 bn PLN. Finally 

the basic chemical products sector, which started from 49,0 bln PLN in 2010 to reach 69,0 bn PLN in 

2019 - by 40,8%. Total revenues in Industry went up from 892,2 bn PLN in 2010 to 1412,7 bn PLN in 

2019 - by 58,3%). It shows that EII were not the fastest growing sectors which is reflected to a certain 

degree in the Polish Industrial Strategy (see chapter 5.2.)  

Figure 8. Total revenues of industrial enterprises in selected energy-intensive subsectors 
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Source: Statistics Poland, Statistical Yearbook of Industry 

2.2. Trade balance 

Trade balance in four selected EIIs is negative, which remains in contrast to the general industrial 

sector’s role in the economy. The reason for that is a strong negative trade balance (-43 bln PLN) in 

manufacturing of coke and petroleum products which exceeds the moderately positive trade balance 

in each of three other EIIs (combined value 25 bln). (for details see Annex 2.). The main reason for this 

negative value is dependence of Poland on oil imports (very limited domestic production at the level 

of 1 mln tones). 

Figure 9.  Foreign trade balance of 4 selected industrial sectors (mPLN, current prices)  
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Source: Instrat based on BDL Statistics Poland 

 

2.3. The key EII regions 
 

There are 65 large emitters belonging to the four EIIs. According to the data from the European 

Pollutant Release and Transfer Register (E-PRTR) these companies are responsible for 40 out of 174 

mln t of total CO2 emissions as of 20195 . 

The regions with the highest volume of emissions from the four EII are mazowieckie, śląskie, 

świętokrzyskie and opolskie. Their emissions range from 7,8 mln t.  in mazowieckie, through 6,8 mln t. 

in śląskie and 5,4 mln t. in świętokrzyskie to 4,6 mln t. in opolskie. The four regions generate 61% of 

total emissions in 4 EIIs. 

The reason for Mazowieckie to lead among other regions is refinery industry and one company - Orlen 

S.A, by far the largest EII emitter in Poland. In the new strategy of the company,6 the emissions from 

refinery and petrochemical segments are to be reduced by 20 % and in the energy segment by 33% 

until 2030. Emission neutrality of the group is to be achieved in 2050. The situation in the other three 

regions is more complex. 

Emissions in Upper Silesia come mostly from production of steel. Arcelor Mittal, the largest steel 

producer in Poland - is responsible for over 70% of emissions in the region, but other sectors like 

chemicals and cement have 13% and 12% of contributions. Coke and the refinery production generate 

only a marginal share of total region’s emissions among four EIIs. Arcelor Mittal plans to reduce its 

emissions by 30% until 2030 at the EU level7 but the target of the Polish branch is to reduce the CO2 

emissions per 1 t of produced steel by around 70% (from 2 t to 0,6-0,7 t of CO2 emissions).  

In Swietokrzyskie a dominant source of emissions is the cement sector. Almost 90% of emissions are 

produced in the cement sector by three companies - Celsa Ożarów, Dyckerhoff and Lafarge (and to a 

lesser extent by Lhoist Bukowa). Remaing 10% of emissions comes from steel producer - Huta 

Ostrowiec. The strategy to reduce emissions from the cement sector at the EU level8 aims mainly at 

recycling policies as well as replacement of cement by concrete where possible. The cement 

production process is less promising in terms of decarbonisation potential (8% of emissions from 

processes in clinker production by 2050) as the decomposition of calcium carbonate is a highly emissive 

process without technological alternatives. 

Emissions in Opolskie are - similarly to Świętokrzyskie - related mainly to cement production. Almost 

80% of emissions come from Górażdże Cement. More than 15% of emissions are related to coke 

production in Koksownia Zdzieszowice (Arcelor Mittal). Remaining 5% of emissions come from the 

chemical sector and are produced in Kędzierzyn (Grupa Azoty). 

 
5 compared to 391 mln tonnes of total CO2e emissions 
6 https://www.orlen.pl/pl/o-firmie/strategia-2030  
7 https://www.arcelormittal-warszawa.com/aktualnosci/arcelormittal-chce-zmniejszyc-emisje-co2-o-30-proc-

do-2030-roku  
8 https://www.polskicement.pl/mapa-drogowa-2050/  

https://www.orlen.pl/pl/o-firmie/strategia-2030
https://www.arcelormittal-warszawa.com/aktualnosci/arcelormittal-chce-zmniejszyc-emisje-co2-o-30-proc-do-2030-roku
https://www.arcelormittal-warszawa.com/aktualnosci/arcelormittal-chce-zmniejszyc-emisje-co2-o-30-proc-do-2030-roku
https://www.polskicement.pl/mapa-drogowa-2050/
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Three other regions with relatively high emissions from EII are zachodniopomorskie, kujawsko-

pomorskie and lubelskie. Their emissions range between 3 and 3,5 mln t, whereas the emissions in 

other nine regions are between 0,4 mln t in podkarpackie and 1,9 mln t in pomorskie. 

There are nine companies which we selected for further research, as the most representative. Our 

choice was based on three criteria: 1) the volume of CO2 emissions 2) major part of their activity 

belongs to at least one among the four EIIs, 3) at least one of their major facilities is located in the most 

emission intensive Polish region.  

 

Companies Plant branches CO2 

emission 

2019 by E-

PRTR (mln 

tonnes) 

Main sector 

PKN Orlen SA Płock, Trzebinia,  Jedlicze 7,8 Manufacture of coke and refined 

petroleum products 

Arcelor Mittal Dąbrowa Górnicza, 

Kraków, Zdzieszowice, 

Sosnowiec and an 

industrial plant in  

Warszawa 

6,3 Manufacture of basic metals 

Grupa Azoty SA Police, Tarnów, 

Kędzierzyn-Koźle 

2,99 Manufacture of  chemicals and 

chemical products 

Cementownia 

Górażdże 

Cementownia Górażdże 2,9 Manufacture of other non-

metallic mineral products 

Cementownia 

Ożarów 

Cementownia Ożarów 2,2 Manufacture of other non-

metallic mineral products 

LOTOS  LOTOS (Jasło), LOTOS 

Paliwa i LOTOS Asfalt 

(Gdańsk) 

1,9 Manufacture of coke and refined 

petroleum products 

KGHM Polska 

Miedź 

Huty Miedzi (Cedynia, 

Głogów, Legnica) 

1,3 Manufacture of basic metals 

Soda Polska Ciech 

SA 

Zakład Produkcyjny Soda 

Mątwy w Inowrocławiu 

1,110 Manufacture of  chemicals and 

chemical products 

Anwil Anwil Włocławek 0,8 Manufacture of  chemicals and 

chemical products 

 
9 Emissions for the whole group reported under E-PRTR equal 4 734 (thousand tonnes). 
10 Emissions for the whole group reported under E-PRTR equal 2 140 (thousand tonnes). 
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Methodological note:  

When classifying plants to sectors, authors relied on E-PRTR legislation and its intersection with PKD 

(Polish Industrial Activity Classification). Therefore to map the key four sectors, we picked the four 

categories of PKD and examined where they meet the same industrial plants as E-PRTR. The names 

of activities vary slightly. E-PRTR classification is slightly more complicated than PKD: it has sections 

and subsections which specify the type of activity. For example, according to PRTR norms, refineries 

and coke rolling plants are classified as energy (section 1) and subsections (a,d,e) for different types 

for installations. They all fall in one category in PKD (19). In order to use more rigorously collected 

data from E-PRTR authors had to merge these two systems of classification. Importantly some plants 

might be confusingly reported as wood production despite being chemical plants, because of a 

complex production process implemented by Kronospan group. 

 

 

I 
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Figure 10.  Map of largest emitters 

 
Source: PRTR Portal 

 

 

The TOP15 largest industrial emitters in Poland are responsible for 39,5 million tonnes of CO2 

emissions, out of 45,4 mln tonnes of all reported industrial emissions under E-PRTR, which is nearly 

87,1%. The top spot was occupied by fuel giant PKN Orlen, with 7,8 million tonnes of CO2 emissions, 

followed by ArcelorMittal Poland with 6,3 million tonnes of CO2 emissions, and at the very end of the 

podium was occupied by Grupa Azoty with 4,7 million tonnes of CO2 emissions - all of the companies 

mentioned are in different branches under consideration.11 Significant efforts among major industrial 

companies will rapidly reduce CO2 emissions across the whole sector. 

 

 
11 It should be taken into account that this ranking is based on the most up-to-date data for 2019 from 

European Pollutant Release and Transfer Register, which, however, may be fuzzy - for some installations 
belonging to individual emitters, there is no relevant data available.  
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Figure 11. Poland's TOP15 largest industrial emitters in 2019 

 

Source: Instrat based on E-PRTR data. 

Taking into account the share of emissions of the individual energy-intensive industries considered in 

the TOP15 ranking, there may be seen a significant advantage of manufacturing of other non-metallic 

mineral products sector, with 11,6 mln tonnes of CO2 (29,3% of the total TOP15 ranking). The following 

places are occupied by coke and refined petroleum products sector with 9,7 mln tonnes of CO2 

(24,5%), manufacturing of chemicals and chemical products sector with 8,5 mln tonnes of CO2 (21,5%) 

and manufacturing of basic metals sector with 7,6 mln tonnes of CO2 (19,2%). Remaining 2,1 mln 

tonnes of CO2 belongs to manufacturing of pulp and paper sector, which was not taken into account 

in this analysis. 

3. Technological change 

3.1. Context  
 

A rapid increase of the CO2 emissions price since late 2020  uncovered new horizons for transition of 

EII. The most spectacular growth trend - from 27 Euro in October 2020 up to 96 Euro in February 2022 

marked a new period of the EU ETS. Since the initiation of the system in 2005(2008), the price of 

permits hardly crossed 30 Euro and it has been only once. These rising costs make the fossil fuel based 

projects economically unviable and conversely, certain expensive emission reduction technologies 

start to be included into consideration by industry. 
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Source:https://tradingeconomics.com/commodity/carbon, https://www.ure.gov.pl/pl/energia-elektryczna/ceny-

wskazniki/7852,Srednia-cena-sprzedazy-energii-elektrycznej-na-rynku-konkurencyjnym-roczna-i-kwa.html  

 

 

No weaker signal comes from fossil fuel markets after the Russian invasion of Ukraine. Oil (Brent) prices 

reached 129,2 USD per barrel, gas prices 144 Euro/MWh, coal prices up to 160 USD/t.  Additionally, 

limiting imports of these fuels (as a consequence of either Russia or EU decision) leads to changes in 

national and corporate plans regarding technological switch. One example of such a switch could be a 

suspension (with possible option of cancellation) of the Nord Stream 2 project as well as a new 

German-Norwegian deal to import hydrogen from the North Sea in a new pipeline12.  

Signals from EUA and commodity markets are to be supported by two policy mechanisms, Carbon 

Border Adjustment Mechanism (CBAM) as well as green investment schemes13 (Cornago, 2022). Both 

instruments are to reaffirm the businesses in the EU and elsewhere about the directions of transition 

and help in their decisions by offering a predictable business environment.  

CBAM, similarly to the EU-ETS, is to be implemented in several phases. According to the initial proposal, 

in the first phase (2023-2025) only some products would be included in the system.  This would include  

electricity, and products from cement, iron and steel, aluminium and  fertilisers industries. After the 

 
12 https://www.bmwi.de/Redaktion/EN/Pressemitteilungen/2022/03/20220316-germany-and-norway-sign-

joint-statement-on-cooperation-on-hydrogen-imports.html  
13 https://www.cer.eu/insights/how-carbon-pricing-can-decarbonise-european-heavy-industry  

https://tradingeconomics.com/commodity/carbon
https://www.ure.gov.pl/pl/energia-elektryczna/ceny-wskazniki/7852,Srednia-cena-sprzedazy-energii-elektrycznej-na-rynku-konkurencyjnym-roczna-i-kwa.html
https://www.ure.gov.pl/pl/energia-elektryczna/ceny-wskazniki/7852,Srednia-cena-sprzedazy-energii-elektrycznej-na-rynku-konkurencyjnym-roczna-i-kwa.html
https://www.bmwi.de/Redaktion/EN/Pressemitteilungen/2022/03/20220316-germany-and-norway-sign-joint-statement-on-cooperation-on-hydrogen-imports.html
https://www.bmwi.de/Redaktion/EN/Pressemitteilungen/2022/03/20220316-germany-and-norway-sign-joint-statement-on-cooperation-on-hydrogen-imports.html
https://www.cer.eu/insights/how-carbon-pricing-can-decarbonise-european-heavy-industry
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initial period, with no financial consequences for third countries, the charges from CBAM would be 

implemented gradually (10% annually) until 2036.  

CBAM is regarded by EII with caution, especially with regard to its implementation risks. Although 

representatives of EII are often positive about the idea of CBAM they indicate that European 

companies will be the first victims should the implementation of the mechanism encounter problems. 

As potential risks they point at weaknesses of monitoring/controlling system over companies in third 

countries, downstream products, hidden negative impacts on exports, (administrative burdens). The 

main expectations expressed by EII is therefore sustaining the free allocation for a few years longer 

than the initiation of the CBAM (current amendment passed by ITRE would be to phase it out in 2028). 

This would however be clearly difficult to defend in negotiations with WTO or third countries. Equally 

difficult would be export subsidies for similar reasons but also due to their general inefficiency as an 

economic instrument. 

The way to smoothen the negative consequences of CBAM proposed by the EC would be different 

mechanisms supporting technological change. Innovation Fund, Modernisation Fund, relevant H2020 

call for proposal and Contract for Difference are underlined by the EC experts. As representatives of 

EII pointed the main financial benefits would be in the modernisation fund, becaused different 

instruments supporting innovations are taken over by western-EU companies, specifically with 

multinational companies which locate their research centres beyond Poland. 

3.2. Technology options 
 

Based on a two-stage process14, we concentrate in this study on five major groups of technologies that 

are considered in decarbonisation of emissions in EII, namely: electrification, clean hydrogen, CC(U)S, 

circular economy and nuclear power. Out of the scope of our study we keep energy efficiency 

technologies due to their incremental character and low interest of the EII in them (see IPOL STU, 2020, 

p. 28), deep geothermal energy (not mentioned by any Polish EII company). We separately describe 

the potential role of biomass.   

 

Electrification, understood as a replacement of fossil fuels with electricity, is a particularly important 

technology in the Polish steel sector. An electric arc furnace is the most prominent technology which 

would eliminate domestic demand for coking coal.  But also other technologies like heat pumps, 

electrode boilers, steam recompression are potentially interesting, especially in the context of heat 

demand in EII. This could be used to the benefit of the whole power system as a stabilizer of supply 

and demand. An important challenge for electrification is that the Polish energy generation system is 

one of the most carbon intensive in the EU and there is relatively slow progress in its “greening”. 

 

Clean hydrogen technologies are considered as an interesting option in all EII but cement. In the 

refinery sector these technologies are to supplement and replace the use of fossil fuels in transport. In 

the chemical sector the main challenge will be to replace current grey hydrogen with green hydrogen. 

In the steel sector hydrogen could be considered as a replacement technology for more traditional 

methods of steel production but also in the interim period recuperation of hydrogen from coke 

production  is considered. 

 
14 Review of policy documents and interviews 
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CC(U)S is considered in the cement, steel and refinery sectors.15 Emissions captured by pre- or post-

combustion technologies but also in industrial processes could be stored underground or used for 

other industrial processes (e.g production of methanol, polyurethane, mineralisation). An important 

limitation is however a high cost of transport of CO2 and thus availability of storage bunkers (e.g. salt 

caverns, empty oil or gas fields) in the vicinity of a facility is of crucial importance. CCS is also considered 

as part of the solution for cleaning the grey hydrogen as the underground storage of CO2 in the process 

of production of grey hydrogen makes it clean (such hydrogen is then considered not as green but 

blue). 

Circular economy technologies are applicable in all sectors but cement and steel companies in Poland 

mentioned it as substantial to their sectors. Circular economy aims at redesigning products and 

processes in order to limit the use of resources and it acts along the principles of the pyramid of 

recycling (zero waste). In the steel sector this could be increasing the access to Smart Carbon which 

allows better use of metal scrap and in the cement sector reduction of clinker in the cement production 

and others16. Also the chemical sector is interested in circular economy solutions, but due to its 

fragmentation and variety it is difficult to point at major technologies. 

 

A horizontal challenge and concern for EII is the Polish energy mix and the future pace of its 

decarbonisation. The major factors of change in the long term are large nuclear power plants and off-

shore wind. Regarding the nuclear power plants, the official date for their construction would be 6-9 

GW between 2033 and 2040, yet most experts doubt that this timeframe is realistic and many believe 

their construction wouldn’t be possible at all. Regarding the offshore wind farms, the current targets 

of the government assume 6 GW between 2025 and 2030 and experts here are much more optimistic. 

These plans are an important element of EII strategies as some of them plan to financially engage in 

their realisation. Such investments would serve as CO2 emissions offsetting. 

 

These four major cross-sectoral technologies are considered by Polish industry in the decarbonisation 

context in different variants. 

 

Table 1. Companies considering given technologies within 2040 horizon 

 Cement Steel (and iron) Fertilisers (and 
ceramics?) 

Refinery  

CC(U)S Górażdze 
Cement, 
Cementownia 
Kujawy 

KGHM Polska 
Miedź 

 LOTOS Petrobaltic 
and its partners 
Grupa LOTOS and 
Grupa Azoty  

Green hydrogen  
 

Arcelor Mittal 
(Koksownia  
Zdzieszowice) 

Grupa Azoty, 
(Synthos?) 

PKN Orlen 
(Włocławek) 
LOTOS 

Electrification  Arcelor Mittal 
(Electric Arc 

  

 
15 CC(U)S https://www.reuters.com/business/energy/europes-carbon-price-nears-100-euro-milestone-2022-

02-04/  
16 Other technologies would include the use of waste fuels and waste materials or waste heat management. 

More in: http://www.ptzp.org.pl/files/konferencje/kzz/artyk_pdf_2015/T2/t2_0384.pdf  

https://www.reuters.com/business/energy/europes-carbon-price-nears-100-euro-milestone-2022-02-04/
https://www.reuters.com/business/energy/europes-carbon-price-nears-100-euro-milestone-2022-02-04/
http://www.ptzp.org.pl/files/konferencje/kzz/artyk_pdf_2015/T2/t2_0384.pdf
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Furnace) 
DRI (Direct 
Reduced Iron) 

Circular economy     

Nuclear power / 
(Offshore wind) 

 KGHM Polska 
Miedź 

Synthos 
Grupa Ciech 

LOTOS 
PKN Orlen 

Source: own elaboration based on desk research and in-depth interviews (IDI) with representatives 

of selected EII sectors. 

 

Following the adoption of new regulation on the EU taxonomy all the technologies would be accepted 

for EU financial support. Importantly, the Polish industry is not a provider of any of these technologies, 

therefore it has no a priori preference for any of these. It is interested only in cost efficient solutions, 

which will be available on the market. 

 

Timeframe for implementation of specific technologies like SMR considered by e.g. KGHM or CC(U)S 

considered by Górażdże Cement is considered rather in the medium to long term, given their 

technological and market maturity level. Electricity or Hydrogen as groups of technologies are 

considered in different forms are also to be implemented rather in the second half of 2020s. or in the 

2030s. 

 

3.3. Employment, labour costs and wages 

 

The Polish industrial sector offers a substantial number of jobs. More than 2,7 mln people (17% of the 

working population) work in the Polish industry. With a low unemployment rate, Polish industry is 

extensively open to foreign workers, which creates an additional challenge for targeting just transition 

policy instruments. An example of that could be the attraction of investments in new companies in the 

post coal mining regions where jobs will be partly taken not by former miners but by the migrants 

more suitable from the perspective of the employer. 

 

Figure 13.  Manufacturing employees in full time equivalent units in 2018 (per one thousand  

inhabitants)  

 

 



 

 

23 / 39 

 

Source: Eurostat, Annual detailed enterprise statistics for industry (NACE Rev. 2, B-E) 
[SBS_NA_IND_R2__custom_1200779] 
 
Figure 13. shows the number of people employed in industry per 1,000 people. The clear leader in 
the European Union is the Czech Republic (109 people per 1,000 residents), while Poland occupies 
a place in the upper half of the middle of the table (68 people per 1,000 residents).  
 

The four selected EIIs offer almost 300 thousands jobs, that is 12% of total employment in the whole 

Polish industry. Almost half of jobs in these four EIIs combined, that is 45% (134 thousand) are in 

manufacturing of other non-metallic mineral products, 30% (81 thousand) in chemicals and chemical 

products, 22% (66 thousand) in basic metals and the remaining 5% (14 thousand) in coke and refined 

petroleum products.17 

The cement industry in Poland directly employs 3,500 workers, while about 22,000 workers are 

indirectly engaged, which translates into 1% of the industry's workforce in Poland. 18 

Labour costs in all industries grew significantly in recent years. Between 2015 and 2019 the highest 

growth rate, by 29%, was observed in other non-metallic mineral products sector. In other sectors the 

growth was also above 20% (for the manufacturing in total 28%, for the whole economy 24%). High 

labour costs are often a barrier for attracting investors and creating new jobs. Moreover, it seems that 

labour costs in Poland will continue to rise - especially given the proposal for a minimum wage from 

2022. Further increases are to be expected in the coming years.  

 
17 4,5% of jobs in industry are in non-metallic mineral products. It offers ten times more jobs than the least job 

intensive coal and refined petroleum products sector/branch/segment (nomenklatura do uspójnienia w calym 
tekscie) 
18 https://www.polskicement.pl/wp-content/uploads/2020/10/Raport-Wplywu-EY-SPC.pdf 
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Figure 14. Labour costs (PLN) in energy-intensive industry per 1 employee 

 

Source: Statistics Poland, Statistical Yearbook of Industry 

 

Figure 15. Average paid employment in 2019 (thousand persons) and share of average paid 

employment in total industry in 2019 (%) 

 

Instrat based on Statistics Poland, Statistical Yearbooks of Industry 2020 

 

3.4. Health & working conditions 
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Working time (number of hours worked during the year) changed rather insignificantly. It declined by 

1.3% in production and processing of the coke and refined petroleum products sector, 0.3% in the 

other non-metallic mineral products sector and 0.5% in the basic metals sector. Only the chemicals 

and chemical products sector saw an increase of 1.6%. For the whole manufacturing industry, total 

working time was practically at the same level between 2010 and 2019. Working time in Poland 

compared to other countries remains one of the highest in the EU, although as the OECD underlines 

this has no direct impact on the efficiency of work and tools to measure this are lacking.  

Figure 17. Working time (h) in energy-intensive industry 

 

Source: Statistics Poland, Statistical Yearbook of Industry 

Risks resulting from the work environment have been decreasing significantly in all the studied 

subsectors. During the last decade in chemicals and chemical products sector they fell by 12%, in other 

non-metallic mineral products by 28% and in basic metals by 17%. In production and processing of 

coke and refined petroleum products, drop was the biggest (by 54%) compared to total manufacturing 

in total (21%). These improvements are related to digitalisation or automation and correspond with a 

trend in all industrial companies which are becoming a more and more safe workplace.  

Figure 18. Risk arising from work environment per 1000 employees in units covered by the 

survey 

Risks resulting from strenuous work have also been declining. The drop was evident during the last 

decade in 3 out of 4 studied subsectors: in other non-metallic mineral products by 45%, in basic metals 

by 56% and in production and processing of coke and refined petroleum products by 17%. In chemicals 

and chemical products there was an increase by 68%. This increase associated with strenuous work 

(forced body position, etc.), may be due to specific nature of this work. Polish chemical industry on 

one side is created by qualified personnel working in various design offices and research laboratories. 

On the other hand, this is a sector still underinvested, while the consequence of low investment in this 

sector are sometimes outdated technologies and still poor condition of work equipment. But in 

manufacturing in total a decrease by 11% was noted in this period, what indicates less mental and 

physical strain on industrial workers and constantly improving of the situation. 
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Source: Statistics Poland, Statistical Yearbook of Industry 

 

Figure 19.  Risk arising from strenuous work per 1000 employees in units covered by the survey 

 

Source: Statistics Poland, Statistical Yearbook of Industry 

The risks resulting from mechanical factors associated with particularly dangerous machinery have 

been dropping significantly in 2 subsectors - in manufacturing of chemicals and chemical products by 

35% and in manufacturing of other non-metallic mineral products by 24%. In manufacturing of basic 

metals there was an increase by 8% and in production and processing of coke and refined petroleum 

products, between 2010 and 2018 (no data for 2019) increase by 750% - it may seem very huge 

increase, but in absolute numbers it's an increase of between 0,4 and 3,4 (a similar level has held since 

2015), which turns out to actually be a small change. In manufacturing in total there was a decrease 

by 11%. This means less physical workload and a safer and more automated work environment. 

Figure 20.  Risk arising from mechanical factors associated with particularly dangerous 

machinery per 1000 employees in units covered by the survey 
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Source: Statistics Poland, Statistical Yearbook of Industry 

The number of on-the-job accidents is characterised by a downward trend everywhere, indicating 

increased occupational safety. In the analysed period, for the production and processing of the coke 

and refined petroleum products sector there was decrease by 0,9%, chemicals and chemical products 

by 0,6%, other non-metallic mineral products by 18% and manufacturing of basic metals by 12%. In 

manufacturing in total there was a decrease by 13%, from 32,3 ths. cases in 2010 to 28,1 ths. in 2019. 

Figure 21.  Persons injured in accidents at work 

 

Source: Statistics Poland, Statistical Yearbook of Industry 
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4. Emission reduction pathways and labour 

market impacts (modelling results) 
 

The results of interviews indicated that the topic of consequences of technological change for the 

labour market are unrecognised and were not subject to any long or medium-term planning. Four 

issues however were repeated by different experts. Firstly, the number of simple tasks performed in 

industrial facilities will inevitably decrease and new skills will be required from employees, mostly in 

the field of IT, mechanics, mechatronics and robotics. Secondly, some jobs related to new technologies 

will be created outside the EII large companies, namely in the SMEs offering services for these 

industrial companies. Thirdly, reduction of jobs in each of the large EII companies is dependent rather 

on the general economic conditions for development of these sectors and issues like EU vs non-EU 

competition will be crucial to the level of production within the EU and its countries, thus to the 

number of jobs. Fourthly, many large EII companies struggle at this point to find sufficiently qualified 

employees in the local labour market. 

Results of interviews are to a certain degree reflected in the literature. Research by Bachman et al. 

2022 indicates that automatization has a positive impact on the number of jobs and jobs durability.  

Decline of all three types of risks related to work (resulting from working environment, strenuous work, 

mechanical factors) noted in Statistics Poland (see chapter 2.3.) should be treated however with 

caution. As study shows (Leso et al. 2018)19 reduction of these risks by automation and 

computerisation will be to a certain degree replaced by psychological risks due to i.e. responsibility 

and related stress.   

In order to supplement a limited knowledge collected in interviews regarding future challenges we 

build an IO model.  

4.1. Description of the model  

Input – output model for the Polish economy 

In economics, an input–output model is a quantitative economic model that represents the 

interdependencies between different sectors of a national economy or different regional economies 
20. In 1930’s Wassily Leontief used matrices to model economic systems which divide the economy into 

sectors where each sector produces goods and services (supply) not only for itself but also for other 

sectors. These sectors are dependent on each other and the total input always equals the total 

output. Supply, use and input-output tables are the most detailed picture of an economy. They provide 

a detailed analysis of the processes of production and the use of goods and services (products) and the 

income generated in that production. Supply and use tables provide a consistent framework for 

balancing national accounts. Supply and use tables in combination with input-output tables constitute 

 
19 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7682172/ 
20 Thijs Ten Raa, Input–Output Economics: Theory and Applications: Featuring Asian Economies, 
World Scientific, 2009 

https://books.google.com/books?id=nu0FAvNiFhYC
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the appropriate basis for many different types of economic analysis. The scope for their exploitation is 

remarkably diversified. (...) 

Source of data 

The main source of data for the model are input-output tables at basic prices, together with supply 

and use. This survey constitutes an integral part of activities taken by Statistics Poland for the purpose 

of presentation of the national accounts system consistent with the System of National Accounts (SNA’ 

93) and European System of Accounts (ESA’95). Our study presents information about all resources of 

the Polish economy coming from domestic production and imports and use of these resources for the 

intermediate consumption, final consumption expenditure by households, non-profit institutions and 

government, gross fixed capital formation, changes in inventories, valuables and exports purposes in 

2010. The publication includes an input-output table at basic prices for domestic output in 2015 in 

aggregation 77 x 77 divisions and use table of imported goods and services in 2010 in aggregation 77 

x 77 divisions. 

Algebra of the model (main relationships) 

Assuming that matrix  𝐴 is the matrix of  the coefficients of intermediate output, the 𝑥 is the vector of 

total output, and 𝑑 be the vector of final demand (shock in analytical scenarios), then the expression 

for the economy becomes21 

𝑥 = 𝐴 ⋅ 𝑥 + 𝑑 

The matrix of the coefficients  was estimated based on input- output table for Poland for 2015 year22. 

In our model 𝑑 denotes shock in demand (changes in investment and operational costs) then changes 

in the output can be calculated from the formula: 

𝑥 = (𝐼 − 𝐴)−1 ⋅ 𝑑 

where 𝐼 is the identity matrix. Matrix of intermediate use was calculated based on input-output tables 

from the Statistics Poland expressed in basic prices in 2015. 

Baseline scenario 

The baseline scenario (BAU) assumes economic growth up to 2050. Upon historical data containing 

value added and employment we projected the future structure of employment and value added.  In 

the next step, labour productivity for all 77 sectors in the Polish economy was estimated. 

To assess changes in employment due to changes in investment in sectors or/and changes in demand, 

it was necessary to estimate the number of people employed in 77 sectors of the economy. Number 

of employed were calculated based on employment structure: 

 
21 https://www.sciencedirect.com/topics/economics-econometrics-and-finance/input-output-model 

   https://joint-research-centre.ec.europa.eu/scientific-activities-z/input-output-economics_en  
22https://stat.gov.pl/obszary-tematyczne/rachunki-narodowe/roczne-rachunki-narodowe/bilans-przeplywow-

miedzygaleziowych-w-biezacych-cenach-bazowych-w-2015-roku,7,3.html 

https://www.sciencedirect.com/topics/economics-econometrics-and-finance/input-output-model
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𝐸𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑠𝑒𝑐𝑡𝑜𝑟 =  𝐸𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 ⋅  𝑇𝑜𝑡𝑎𝑙 𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 

Employment structure was estimated based on labour productivity in sectors (based on assumed 

trends): 

𝐸𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 =  
𝑉𝑎𝑙𝑢𝑒 𝑎𝑑𝑑𝑒𝑑 𝑠𝑒𝑐𝑡𝑜𝑟

𝐿𝑎𝑏𝑜𝑢𝑟 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦
 

where: 

𝑉𝑎𝑙𝑢𝑒 𝑎𝑑𝑑𝑒𝑑 𝑠𝑒𝑐𝑡𝑜𝑟 =  𝑉𝑎𝑙𝑢𝑒 𝑎𝑑𝑑𝑒𝑑 𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 ⋅  𝑇𝑜𝑡𝑎𝑙 𝑣𝑎𝑙𝑢𝑒 𝑎𝑑𝑑𝑒𝑑 

The value added structure and labour productivity were projected econometrically: 

𝑉𝑎𝑙𝑢𝑒 𝑎𝑑𝑑𝑒𝑑 𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒𝑡 = (1 − 𝑐𝑜𝑛𝑠𝑡𝑐𝑜𝑛𝑣(1 −
𝑉𝐴 𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒𝑡−1

𝑦𝑡−1
)) ⋅ 𝑦𝑡  

𝐿𝑎𝑏𝑜𝑢𝑟 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦𝑡 = (1 − 𝑐𝑜𝑛𝑠𝑡𝑐𝑜𝑛𝑣(1 −
𝐿𝑎𝑏𝑜𝑢𝑟 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦𝑡−1

𝑥𝑡−1
)) ⋅ 𝑥𝑡 

where  𝑥 and 𝑦 are value added structure and labour productivity respectively for the EU. Parameter 

𝑐𝑜𝑛𝑠𝑡𝑐𝑜𝑛𝑣 denotes the pace of convergence parameters in Poland to the EU average. 

Scenario of increased CO2 emission reduction  

The main aim of building our model was to assess changes in employment caused by the changes in 

output. These changes were calculated according to formula: 

𝑇𝑜𝑡𝑎𝑙 𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑐ℎ𝑎𝑛𝑔𝑒𝑠 = 𝑂𝑢𝑡𝑝𝑢𝑡 𝑐ℎ𝑎𝑛𝑔𝑒 ⋅
𝐸𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡

𝑉𝑎𝑙𝑢𝑒 𝑎𝑑𝑑𝑒𝑑
 

where the changes of total output are the result of changes in sectors demand (changes in investment 

and operational costs). 

The changes in employment can be disaggregated into direct and indirect.  The direct changes in 

employment are the result of shock in demand in those sectors that need to be transformed towards 

a zero-carbon (emissions) economy: 

𝐷𝑖𝑟𝑒𝑐𝑡 𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑐ℎ𝑎𝑛𝑔𝑒𝑠 =  𝐷𝑒𝑚𝑎𝑛𝑑 𝑐ℎ𝑎𝑛𝑔𝑒 ⋅
𝐸𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 

𝑉𝑎𝑙𝑢𝑒 𝑎𝑑𝑑𝑒𝑑
 

The indirect changes in employment were calculated as the difference between the total employment 

changes and direct changes in employment (due to shock in demand). 

 

4.2. Results of the modelled deep decarbonisation scenario 

4.2.1. Scenario investment and operating costs 
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Impact of decarbonisation on EII will have an impact on 1) total output, 2) demand for intermediate 

goods and 3) labour market. To estimate the effect of these factors input - output tables can be used 

which are the basis for structural analysis of the economy. These tables consist of composition 

(structure) as well as the effect of changes in final demand for certain products and sectors. In the 

modelled scenario of deep decarbonisation, investments in new energy sources are assumed to reduce 

CO2 emissions. They affect changes in the demand for intermediate goods and total output. 

The total capital expenditure and operating costs incurred by the transformation of the power sector 

were estimated for the ambitious scenario (based on Instrat „Achieving the Goal” Report[1]). 

Capital expenditures refer to the costs of capacity expansion of new electricity sources, particularly 

renewables. Operating expenditures consist of the operating costs (including fuel) of the existing and 

new electricity generation. Within this category fall payments including, but not limited to service and 

maintenance, renovation, repowering, fuel and feedstock. The resulting shock from changing 

investment and operating expenditures can be both positive and negative. The negative shock will 

affect  hard coal and lignite, as their role in electricity generation will decline. 

By calculating the difference in capital and operating costs between the ambitious scenario and the 

reference (BAU) up to 2050, changes in the structure and volume of demand for intermediate goods 

from the energy sector are  determined. 

Demand shocks were analysed with the use of input-output tables, they are presented on Fig. 20. 

Figure 22. Investment and operational shocks in a deep decarbonisation  scenario. 

 

 

The demand shock determines changes in the demand of sectors for intermediate goods in the process 

of transformation of energy-intensive sectors. These shocks, expressed as changes in investment and 

operational costs has been modelled based on estimated investment cost (ASSET, 2018)[2] predicted 
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for 2030 contributing into various subsectors of the economy (Gelo et al., 2021)[3] at installed power 

expansion consistent with the results of PYPSA modelling (Instrat, 2021). Installed capacity beyond 

2040 was extrapolated based on what authors predict after 2040, taking the results of the model until 

2040. The cost of repowering, fuel or feedstock for bioenergy installations and other variable costs 

were not included. 

 Financial flows comprising the input result from: 

● change in installed capacity and electricity generation from hard coal, fossil gas and 

lignite; 

● development of renewable energy sources (RES) including capital investments in 

generation capacity in accordance with a scenario of 76% RES electricity generation 

in 2030; 

● disproportional effect of these expenditures on particular sectors of the economy, 

particularly on products of agriculture and hunting, coal and lignite, electrical 

equipment, machinery and equipment, constructions and construction works. 

4.2.2. Output and employment changes in overall economy  

The estimates of direct and indirect changes in demand are translated into forecasts of changes in GDP 

and employment (by 77 sectors). These calculations are based on a macroeconomic input-output 

model calibrated on the basis of 2015 data available from Statistics Poland.   

Investment changes affect direct changes in employment, while total changes in the product (output) 

- in general, changes in employment. 

The size of the investment and operating shock from 2020 to 2050 expressed in constant prices 

(shock), changes in the product, and direct and indirect changes in employment were presented on 

Fig. 21. 

Figure 23. Changes in employment and output in Poland in 2020 -2050 period (output - left 

hand axis, employment – right hand axis). 
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Total employment could increase by 450,000 in the period 2025-2030 due to the growth of  demand 

in the following sectors: Electrical equipment, Machinery and equipment, Constructions and 

construction works, Products of forestry and Products of agriculture and hunting. In the period 2035-

2040, the number of new jobs will be around 250,000, and after 2040, at 150,000. Changes in 

employment take into account direct and indirect changes in the demand generated by the energy 

sector.  

Direct changes involve different structure, dynamics and costs incurred by the sector, as well as 

changes in consumer demand e.g. higher / lower household spending on higher / lower non-energy 

goods and services energy costs. In indirect changes are taken into account influences that appear 

along the entire value chain, which gives a holistic view on consumer demand and not only on the 

demand generated only by the sector energy.  

Assessing the differences in GDP levels in the presented analytical scenario, we observe a moderate 

cost of deviating from the BAU scenario. It is related to the investments of the energy sector in more 

capital-intensive energy production technologies. The difference in the level of GDP in the analytical 

scenario amounts to a maximum of 2.5% of GDP (1.5% of total output). This is due to the energy 

sector's investment in more capital-intensive ones energy production technologies. 

4.2.3. Employment changes in EII 

The increase in output in sectors translates into new vacancies. In sectors “Other non-metallic mineral 

products” and “Crude petroleum and natural gas; metal ores; other mining and quarrying products” in 

the years 2025-2030, up to 20,000 jobs may appear in each of the sectors. “Fabricated metal products” 

will offer 6,000 more jobs annually on average in the period 2020-2050. 
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The increase in energy from RES  is accompanied by a decrease in the demand for products from 

sectors such as: “Coal and lignite” and “Crude petroleum and natural gas”.  The largest decline in 

employment will be in the sector “Coal and lignite”. Decrease in demand for products from the "Coal 

and lignite" sector will reduce the number of jobs by an average of 43,000 a year after 2025 (in 2015 

in this sector was employed 156, 000 persons). The demand for products from this sector is lower by 

approximately PLN 10 billion per year after 2030. 

Figure 24.  Employment changes in EII. 

 

 

 

5. Actual conditions for EII development 

 

The existing national strategies as well as the sectoral programs of business/industrial associations. 

This picture will be complemented with analysis of relevant case studies – companies which seem to 

lead the race towards net-zero on a corporate level. Based on this section the conclusion for 

macroeconomic policies and company strategies as for the main tools for smooth transition will be 

proposed. Also the potential impact on import and export after the CBAM will be described based on 

the existing literature and available data. 

5.1. Industrial policy and EII-relevant instruments 

Polish Industrial Policy is the main overarching document covering the Energy Intensive Industries. It 

includes only three out of our four energy intensive industries among the sixteen key-industries - 

smelting, chemicals and cement (as part of the construction materials sector), not mentioning refinery. 

The sixteen key-sectors are divided in three categories: smelting and chemicals are categorised as 

strong yet with challenges (similarly to paper or automotive), construction materials (equally with i.a. 
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pharmaceuticals or food processing) as with a high potential and dynamics. None of the four EII was 

recognised as having new perspectives for development (e.g. space industry, batteries or recycling).  

The document put forward several instruments, rooted in the EU and national legislation supporting 

the EII. Direct support of financial nature are industrial compensations23 (excludes cement) which next 

to the EU ETS derogations aim at protection of energy intensive industries against non-EU competition.  

Financing of technological change is primarily on the own capital of EII companies. The external sources 

of financing are to be sought out primarily in the Modernisation Fund but also Innovation Fund and 

Horizon 2020 as well as the National Fund for Environmental Protection and  the National Centre for 

Research and Development. There are however also more specific instruments like contract for 

difference to reduce the impact of rising electricity prices or to introduce new technologies (e.g. 

hydrogen).  

Another instrument would be the sector deal (kontrakt branżowy), mentioned in the Polish Industrial 

Policy. It is assessed though by some of the experts as a “purely theoretical” tool used only rather in 

the political discourse.  

There are high expectations regarding PPAs for clean energy supply. In fact, one of the companies 

already has such an agreement with a solar farm, other companies indicate that other sources like 

wind farms or SMRs in the future could play a role. Other experts however pointed out that today the 

liquidity of PPAs is too small and they are not sufficiently regulated thus inefficient.  

From the labour market perspective important instruments are upskilling and reskilling as well as 

industrial (branżowe) and dual education. Finally,  changes in legislation related to employment of 

foreigners.  

There are two fields of regulations - public tenders and spatial planning, which are also interesting 

from the EII viewpoint.24 Public tenders currently do not distinguish the carbon footprint in large 

infrastructural public investments, therefore undermine the efforts of decarbonisation leaders. Spatial 

planning is considered as a barrier as it is largely at the prerogative of gminas (former NUTS-5 level) 

which often lack resources to conduct sufficiently advanced analysis. 

Issues like circular economy regulations or norms and standards for clean technologies were also 

mentioned. This is particularly important for steel and cement sectors. Lack of regulations regarding 

re-use of materials from buildings, lack of incentives for reuse of used building components.  

Finally, some experts indicate that the lack of effort of the government to change the ownership 

structure of the Polish EII like cement or steel sector which entirely or almost entirely belong to foreign 

companies is a potential loss in development of national technological potential. One of the experts 

indicated that involvement of the state in particular regions would help to reduce growing imports of 

key products in some of the EII. 

 
23 https://isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU20190001532  
24 Important regulation, pointed in the interviews was also 10h regulation - radical extension of the distance of 

wind turbines from households which is widely considered as a blocking regulation for on-shore wind in Poland, 
yet investments in this type of energy is considered by IEE only as an option for offsetting the emissions not as 
an actual source of energy for particular company as the law in Poland excludes the option of being outside the 
national grid system in such cases. 

https://isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU20190001532
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5.2. Ownership structure 
Polish EIIs have diverse ownership structures which affect predispositions of the central government 

to apply different policy tools. All the cement producers in Poland belong to different international 

companies. In contrast, three biggest chemical companies have domestic ownership, and one of them 

is controlled by the Treasury.  Finally, the two biggest refinery companies and two coke producers are 

with Polish capital. 

The ownership factor differentie also the ability of boards of companies to make technological choices. 

Several of our interviews indicated that such a factor plays a very important role as boards of 

international companies make decisions independently from their local facilities. To the contrary, 

certain Polish companies are able to acquire foreign companies with technological potential, enabling 

them to increase their climate ambitions (TBC). 

Ownership together with general economic and innovation indicators have the primary in determining 

ability to actively plan emission reduction in EII. National companies, especially uncontrolled by the 

state, have the biggest potential to engage in net-zero strategic planning. State-owned companies due 

to political impacts (like climate change mitigation scepticisme), higher business risk aversion, boards’ 

instability and unclear role in high dividend policy will struggle to manage their own agenda. Even more 

dependent are companies owned by international groups wher boards take top-down decisions 

regarding selection of technological change.  

5.3. Regional policies 

At the regional level the key concerns are jobs, tax income of local governments and environmental 

risks. Local labour markets are limited particularly in some remote areas where EII companies are 

located. This constitutes a barrier for building skills needed for technological transformation. Although 

the experts didn’t point  at particular risks of transition to their public payments for local governments 

this issue requires analysis in each particular case. With limited environmental and climate change 

awareness of local population  

As some of the experts indicated in the interviews, a barrier in local communities outside of large or 

even medium size cities  where most of EII facilities are located is climate change and environmental 

awareness. Closer collaboration with companies, especially in terms of re-skilling, spatial management, 

creation of clusters or technological parks are the types of activities that can be further developed.  

There are two implications for stat-level and regional-level policies. At the state level industrial policy 

needs to take into account financial opportunities and risks in increasing the shares of state in sectors 

of EII which belong entirely to foreign capital. It requires balancing the perspective for future demand 

for products like cement or steel and financial opportunities provided by the EU and related funds with 

risks related to increasing CO2 prices and new regulations. In sectors belonging to Polish capital, like 

production of fertilisers or metallurgy of copper, different options for incentivising the sector with R&D 

funds, export promotion or other instruments can bring the additional benefits.  

 

Literature: 
https://www.europarl.europa.eu/RegData/etudes/STUD/2020/652717/IPOL_STU(2020)652717_EN.
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https://www.europarl.europa.eu/RegData/etudes/STUD/2020/652717/IPOL_STU(2020)652717_EN.pdf
https://www.europarl.europa.eu/RegData/etudes/STUD/2020/652717/IPOL_STU(2020)652717_EN.pdf
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Annex 1. Interviews  
1. Scoping framework 

a) Representative business associations AND trade unions for 4-6 industries 

b) Interesting companies (e.g. ZE PAK, Synthos, Polenergia, PGNIG, Orlen, Azoty, Ciech 

PGE)  

2. Interview scenarios 

a) Expected decarbonisation stages for sector/company 

b) Skills and knowledge needs 

c) Infrastructure and space for development 

d) Key triggers (technologies, regulatory framework, policies, market) 

e) Collaboration at local/regional level 

f) Investment needs and financing sources 

g) Social impact of transition - potential negative consequences for labour force and 

mitigating measures 

h) Types of public support needs at national and regional levels 

i) Enablers/barriers (summary in a questionnaire after the interview) 

 

Annex 2. Additional graphs 
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Source: Statistics Poland, Statistical Yearbooks of Industry 
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Source: own study based on BDL Statistics Poland 
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