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Presentation
1. Methods and data sources

2. CO2 emissions in Polish manufacturing - introduction

3. CO2 emissions in the selected EIIs 

4. Employment impacts as a result of ‘deep decarbonisation’ scenario 

5. Technological change and support instruments



1. Data sources and mehtods

a) Data sources and desk research (Statistics Poland, Eurostat / 
EEA, E-PRTR, business and policy documents), 

b) 8 In-depth interviews with EII and government representatives,

c) I-O model to estimate potential changes in employment under a 
“deep decarbonisation” scenario.



2. CO2emissions in 
manufacturing

Context



Manufacturing is an important piece of the Polish economy

Source: Eurostat



Polish manufacturing is high in the ranking of volume and emission intensity

Source: Eurostat



- CO2 emissions in 
total economy 
(without households) 
are 304 mln t.

- Half of this emissions 
are from electricity 
generation. 

- 55 mln t. (18%) comes 
from 4 EIIs.

CO2 emissions 
in Poland

Source: Statistics Poland



CO2 emissions from industrial processes by regions

Emissions from industrial processes in 
total industry by region in 2019 (ths. t)

Share of emissions from industrial processes 
from total industry in total emissions by 
region in 2019 (%).

Source: Statistics Poland



3. CO2emissions in 4 selected EIIs
(cement, chemicals, smelting, petrochemicals)



CO2 emissions by 
region

- Total emissions in EPRTR in 
Poland is 174 mln t. of CO2, that is 
over half of emissions in total 
economy (without households).

- 4 selected EIIs emit around 40 
mln t. that is 23% of total EPRTR 
emissions in Poland

- The highest emissions from 4 EIIs 
are in mazowieckie, śląskie, 
świętokrzyskie and opolskie 

Source: EPRTR

Location of EII facilities and volume of their 
emissions



Each of top 4 EII emitters represents a different sector (mln t.)

Source: EPRTR



4. Changes in labour market 
until 2050

I-O model



Deep Decarbonisation scenario

a) Total capital expenditure and operating costs incurred by the 

transformation of the power sector were estimated based on Instrat 

„Achieving the Goal” (PyPSA model)

b) Capital expenditures are the costs of new electricity generation capacity 

(above current level), particularly renewables (76% RES in 2030 compared 

to current 26%)

c) Operating expenditures consist of the costs of fuels for generating 

electricity based on Polish Agency of Energy Market

d) The decrease in installed capacity and electricity generation from hard 

coal, fossil gas and lignite (over 60 % in 2030 compared to 2020)

https://instrat.pl/en/coal-phase-out/


Investment and operational changes (shock) - constant prices, mln. PLN 2015
 

Source: The I-O model data/scenario (Instrat)



Impact of transition on GDP and labour market



Impact of transition on labour market in sectors



Wages in 4 EII sectors are above average

Source: Statistics Poland



5. Technological change



Implementation of green tech in EIIs until 2040

Cement Smelting Chemicals Petrochemicals

CC(U)S Górażdze Cement

Cementownia 
Kujawy

KGHM Polska Miedź LOTOS Petrobaltic 
with Grupa LOTOS 
and Grupa Azoty 

Green hydrogen Arcelor Mittal 
(Koksownia  
Zdzieszowice)

Grupa Azoty, PKN Orlen 
(Włocławek)

LOTOS

Electrification 
(processes)

Arcelor Mittal 
(Electric Arc Furnace 
and Direct Reduced 
Iron)

Nuclear power / 
offshore wind

KGHM Polska Miedź Synthos

Grupa Ciech

LOTOS

PKN Orlen



The market signals increase the pressure on technological change



Main instruments of the Polish industrial policy

Emissions costs: Derogations and compensations for industry

Energy prices: Contracts for Difference, Power Purchase Agreements

Technological change: Modernisation Fund, Innovation Fund, Horizon 
Europe, NFOŚiGW, NCBiR

Labour market: upskilling and reskilling, dual and sector education, 
employment of foreigners

Horizontal instruments: Sector deal and Regional Councils for Industry of 
future
Remaining fields: public procurement, spatial planning, smart specialisations, norms and 
standards, Special Economic Zones, Klasters and Technological parks.



Conclusions
- Industry contributes essential part to the Polish GDP and it is offering good wages.
- Industry is yet higly carbon intensive.
- 4 EIIs are responsible for almost entire part of total manufacturing emissions.
- In some of the Polish regions particular EII (cement) are responsible for bulk of 

CO2 emissions and could be the key for regional policies.
- Ambitious decarbonisation scenario would bring additional jobs netto to EII.
- four major groups of decarbonisation technologies are considered but rather in a 

distant future (2030-2040), (depending on decisions of HQ abroad).
- The key instruments expected by industries are contracts for difference which 

could be part of the sector deal with government if the emissions would drop
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notes



Industry is a key element in ensuring stable economic 
growth in Poland

● In 2020, the share of industry in the value added at the level of 25%, in turn, the share of industry 
in employment reached 23%

● Productivity in industry grew in the years 2004-2019 at the rate of 3,5% annually

● The strength of domestic industry turned out to be particularly important in times of collapse of 
international trade, as it was at the beginning of the pandemic. 



Trade balance in 4 EII



CO2 emissions per capita by industries in selected EU 
countries, 2019 (thous t)


