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BACKGROUND TO THIS WORK
This report combines macro and micro level analyses to provide an updated picture of Slovakia’s energy and 
CO2 emissions profile with outlook and predictions to 2030. It is based on modelled outcomes from the Institute 
for Environmental Policy (IEP), which was developed in partnership with the World Bank for the publication of ‘A 
Low-Carbon Growth Study for Slovakia’1 that will be updated to reflect the latest EU climate and energy policies 
in 2021. The main quantitative contributions of this work relate to large industrial emitters in Slovakia: (i) an aggre-
gated company-level GHG reductions prediction and (ii) company-level decarbonization trends and projections 
based on publicly available Emissions Trading Scheme (ETS) data. The buildings and industrial (sub) sectors pre-
sent the highest potential for Slovakia to meet ambitious 2030 climate commitments and take ownership of 2050 
carbon neutrality, and therefore are at the core of this narrative.
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INTRODUCTION
On one hand, Europe’s ambitious 2020 climate action agenda has to be considered a huge success, and on the 
other the real work truly begins. Five years on from the Paris Agreement, all 27 Member States consented to up-
date the bloc’s 2030 nationally determined contribution (NDC) to 55%. The European Commission announced the 
EU climate law for 2050 carbon neutrality in March - becoming the first continent to do - and its ambitious 2030 
midterm target (at least 55%) proposed in September was adopted at the December European Council Summit. 
COVID-19 was a persistent legislative headwind throughout that indeed postponed COP 26 but did not derail the 
European Green Deal process, which was unofficially adopted as the guiding standard for Europe’s green, smart 
and resilient recovery.2 Now the rhetoric will need to be translated into functional implementation at the Member 
State level for Europe to deliver on its promise.  

Like its CEE neighbours with higher energy and carbon intensive economies than wealthier (GDP per capita) 
Western Member States, Slovakia takes a cautious and pragmatic approach to climate and energy policy, prima-
rily concerned with the prospect of hitherto unprecedented investment needs and the competitiveness of heavy 
industry threatened by carbon leakage. While CEE countries can be grouped together by broad post-Soviet in-
dustrial, bureaucratic and socioeconomic traits, even within the Visegrad 4 energy mixes, resource endowment 
and economic makeup are nuanced, underlining relative strengths and vulnerabilities. Slovakia does not share 
Czechia’s coal dependency, Poland’s industrial heterogeneity, Bulgaria or Romania’s offshore wind potential, or 
Hungary’s natural gas storage system.

What is perhaps not appreciated sufficiently in CEE is that while the EU was a first mover, it is far from going it 
alone towards carbon neutrality by mid-century. With a growing list of pledges from the likes of China (2060), Ja-
pan, Korea, South Africa and a new US administration intent on returning to the Paris Agreement, from the private 
sector and lending institutions, a global consensus is forming around the need for systematic change. This means 
that current practices in manufacturing and industry will be transformed by stricter regulations and standards. 
Leaders developing and adopting clean technologies will gain the competitive advantage while laggards clinging 
to conventional wisdom face dependency and stagnation. China set itself up to become the global powerhouse in 
solar PV manufacturing following the 2009 global recession and has jumped out in front with lithium ion batteries, 
but it is not too late for Europe to vie for a share of these markets. For the EU to overcome its slow start, Member 
States need to work together to create clean technology value chains, markets, and jobs, embracing change and 
disruption forged by the Clean Energy Package and guided by the European Green Deal.

While the task is daunting, the EU’s framework of green, smart and resilient recovery present major opportunities 
for CEE Member States to lay the foundation for a sustainable growth model that will meet higher 2030 emissions 
reductions. This will require ownership of the European Green Deal applied to all sectors of the economy through 
an enabling policy framework for cost-effective investments into green and digital technology innovation and 
infrastructure deployment.
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EXECUTIVE SUMMARY
OBJECTIVE OF THIS REPORT
This report assesses Slovakia’s current position, plans and potential for decarbonization over the next decade in 
order to better define the optimal 2030 low carbon growth path and inform national policies and recovery priori-
ties under negotiation. The findings will form the basis for targeted public-private discussions on implementation 
of European Green Deal measures in 2021.

KEY FINDINGS
 ⊲ Social and political consensus must be built around strategic projects that utilize the EU budget to deli-

ver sustainable and resilient growth, especially underpinning investments in building renovations, green 
infrastructure and modernizing industrial practices.

 ⊲ It is imperative for Slovakia to establish a holistic approach with a singular well-defined low carbon growth 
pathway taking into consideration the impacts on production and employment in key sectors as part  
of just transition.

 ⊲ As a small, open, industrial-based economy Slovakia will need to adopt concrete policy measures to ma-
nage inevitable reallocation of labor by reskilling / upskilling and attracting workers to high quality green 
jobs.

 ⊲ While the European Green Deal requires scaled up investments much of it can be associated with com-
pulsory modernization of old inefficient systems and infrastructure.

 ⊲ The role and nature of bioenergy in heating and transport for achieving RES and GHG reduction targets 
needs to be clearly defined vis-à-vis a realistic assessment of natural gas and electrification.

 ⊲ The most important policy focus to 2030 is energy savings through building renovations.

 ⊲ For building renovations to deliver decarbonisation and value for money a single and comprehensive 
data registry must be established with digital standards adopted in the tendering process.

 ⊲ Buildings not only produce desirable economic, climate and environmental outcomes but additional  
co-benefits not factored in (IEP) modelling.

 ⊲ Full legislative implementation of the 2016 Clean Energy Package is essential to unlock a decentralization 
wave aligned with building renovation to enable sector coupling.

 ⊲ While the enabling framework needs to be put in place now, savings realized in industry and transport 
are only actualized after 2030.

 ⊲ The planned closure of Novaky coal power plant in 2023 is roughly the GHG reduction equivalent  
of replacing diesel/petrol cars by 2030.

 ⊲ Policymakers should adopt a target percentage of steel tonnage using low or zero carbon methods.

 ⊲ If the highest emitting companies reduce CO2 emissions by 10–15% Slovakia can achieve a 21% CO2 
reduction by 2030.
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OVERVIEW SLOVAKIA
SLOVAKIA NECP
Slovakia’s climate targets submitted as part of the 2018 National Energy and Climate Plan (NECP) are represented 
graphically in Figure 1.

Figure 1: Slovakia National targets and contributions foreseen in the draft National Energy and Climate Plan

Figure 2 compares Slovakia and EU climate targets. In fact, Slovakia has not formally adopted a GHG emissions 
reduction target. Its Environmental Strategy (2018) proposes a 43% 2030 emissions reduction target from 2005 
which equates to 53% from 1990 - in line with the EU’s more ambitious 55% target - but was omitted from the 
NECP.

Targets EU and SK EU 2030 SK 2030

Greenhouse gas emissions (as of 1990) (-40%) -55 %
No goals formally set

Emissions in the ETS sector (as of 2005) -43 %

Greenhouse gas emissions in non-ETS (as of 2005) -30 % -20 %

Share of renewable energy sources (RES) in total 32 % 19,2 %

The share of RES in transport 14 % 14 %

Energy efficiency 32,5 % 30,3 %

Interconnection of electrical systems 15 % 52 %

Figure 2: Slovakia and EU climate targets

The new EU target of 55% GHG emissions reductions will be addressed in forthcoming European Commission 
legislative proposals for ETS and Effort Sharing Regulation by June 2021. The EU ETS is both Slovakia’s primary 
tool for carbon pricing and a central policy tool to mitigate GHG emissions. The effort sharing regulation has been 
based on GDP per capita since 2007. It covers all sectors outside the ETS, mostly small-scale emitters (buildings, 
transport, small energy or industrial emitters, agriculture, and services) representing some 60% of EU GHG emi-
ssions. There are a number of EU wide measures, guidelines and legislation related to these industries but Mem-
ber States hold key competencies to define and implement policies and reduction profiles.3 The Clean Energy  
Package allows member states to define their own targets for efficiency and renewables provided that they are 
sufficiently ambitious with respect to the resources and capabilities of the member state and compatible with 
overall EU targets, with policy instruments backed up by impact assessments.
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The challenge with any combined target is using policies that minimize economic costs and distribute the effort 
fairly among Member States and across sectors. The majority of reductions tend to be achieved in EU ETS sectors, 
which is reflective of the larger cost-effective potential – mostly in the energy sector - compared to non-ETS. De-
spite this, Slovakia’s non-ETS GHG reduction target of 20% is very ambitious considering the joint effort sharing 
regulation prescribes 12%.

RES in transport is set to the EU minimum requirement of 14% and the overall RES target 19.2% corresponds to an 
indicative target of 27.3% which is the upper technical boundary calculated in the NECP. Still this falls well short 
of the 24% indicative target calculated according to the formula in Annex II of the Governance Regulation by the 
European Commission’s.

This is highlighted in the European Commission’s October 2020 assessment of Slovakia’s NECP, summarized in 
Figure 3. The Commission wants Slovakia to raise its ambition for both renewables and energy efficiency.4 

Figure 3: European Commission assessment of Slovakia NECP

Finally, Slovakia’s NECP includes past and estimated investments for industry production, with spending in steel 
more than doubling in the 2036-2050 period compared to 2021-2030. Overall investment needs are much higher 
in the later periods (2036-2050) than the coming decade, and it is this post-2030 phase that IEP has identified as 
the most challenging for Slovakia to achieve emissions reductions.

INVESTMENT EXPENDITURE (IN EUR MILLIONS OVER 5-YEAR PERIODS)

Industry 2011-2015 2016-2020 2021-2025 2026-2030 2031-2035 2036-2040 2041-2045 2046-2050 

Steel industry 514.73 1114.75 820.15 872.17 914.30 1826.69 1501.54 2076.10 

Metallurgy of 
non-ferrous 
metals 

59.64 146.28 95.70 160.11 87.34 88.92 37.46 61.13 

Chemical industry 53.66 489.76 58.15 87.02 81.75 100.48 117.40 138.23 

Building  
materials 

34.00 98.75 65.33 108.30 97.05 102.50 141.99 156.77 

Paper industry 428.17 689.13 170.21 213.08 133.89 341.11 234.01 591.49 

Manufacture of 
food, beverages 
and tobacco 

25.61 66.85 68.32 129.03 76.25 135.45 93.01 129.17 

Engineering 59.18 153.09 123.50 142.64 121.36 224.03 124.78 173.81 

Textile industry 6.74 8.62 7.11 8.08 6.82 15.87 8.40 11.70 

Other  
industries 

54.46 155.62 87.78 140.17 92.63 100.91 93.43 155.92 

Total 1236.18 2922.85 1496.23 1860.60 1611.39 2935.96 2352.02 3494.32 

Figure 4: Slovakia industry expenditure from NECP 
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INSTITUTE FOR ENVIRONMENTAL POLICY: MODELLING FOUNDATION
The IEP, serving as the in-house research institute for Slovakia’s Ministry of Environment, developed an energy 
and macroeconomic model to help the country navigate the EU’s climate and energy policies. ‘A Low-Carbon 
Growth Study for Slovakia’ is meant to provide a baseline for the assessment of actions according to their impact 
on Slovakia’s emissions, energy sector and economy. The scenarios therein are designed to inform decisions on 
how to combine policy instruments aimed at increasing renewables and energy efficiency. 

This work was completed after EU RES and EE targets were increased to 30% and 32.5% respectively, unofficially 
corresponding to 22% and 30% for Slovakia. These targets are back on the table now as part of the new legislative 
proposal that the European Commission will introduce in June 2021 to meet the higher 55% 2030 emissions re-
duction target. Nonetheless, the modelling outcomes remain instructive since the ambitious scenarios incorporate 
an overall GHG reduction of 47% by 2030, squarely in the EU’s more ambitious range for Slovakia.

The reference scenario builds on the EU 2016 reference scenario assuming no additional supporting policies 
after 2020. This leaves the ETS as the singular decarbonization instrument, gradually driving industry away from 
carbon intensive fuels and processes with energy efficiency improvements based on market forces and the quest 
for higher productivity growth as factor of industrial competitiveness. 

All four decarbonization scenarios lead to 50-53% ETS and 20% non-ETS reductions by 2030. Compared to the 
reference, investment that would otherwise go to combined cycle gas turbines (CCGT) flows to nuclear. Further-
more, ambitious renewable policies enable the substitution of biomass for CCGT generation and new nuclear 
generation. This marks emerging trade-off between biomass and RES development in the power sector, though 
both are needed. 

The ambitious decarbonization scenarios increase GDP compared to the reference scenario. However, the 
structural change of the economy is negative for aggregate labour demand, translating to lower employment in 
the short term and decreased wages in the long run across all scenarios. Households absorb much of the higher 
investment levels, especially after 2030, since much of the costs are transferred to consumers, e.g. purchasing 
efficient energy products, equipment, appliances, and vehicles, which crowds out non-energy investments, which 
decreases household consumption 3-6% across all scenarios. The decarbonization scenarios do not foresee  
a significant uptake of electric vehicles until after 2030, driven by implementation of EU policy.

IEP estimates an additional EUR 1 billion per year of expenditures are needed from 2021-2030 across all sectors 
for Slovakia to meet more ambitious EU climate targets. Out of this, EUR 500 million (EUR 5 billion cumulatively 
over the period) is from households and EUR 400 million (EUR 4 billion cumulatively over the period) in services 
for a large volume of deep building renovations. Electrification and new technologies will modernize and reduce 
fuel costs in transport and industry. Altogether, this will spur economic growth over the 2021-2030 period while 
displacing some jobs; annual GDP in the ambitious scenario increases on average by 1% compared to the referen-
ce scenario GDP and employment falls by (-).14%.
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SECTORAL ANALYSIS
Slovakia’s largest emitters by sector are industry (24.2%), transport (22.4%) and power and heat generation (17.4%). 
Iron and steel production accounts for over half of industrial emissions, mostly from the U. S. Steel Košice plant, 
which is the single largest emitter in the country. From 2006 to 2016, emissions decreased 35% in power and 
heat generation and 13% in industry, mostly as a result of fuel switching to biofuels. Transport emissions, however, 
increased by 11%, corresponding to energy demand growth. Road transport accounts for 94% of the total transport 
emissions, mainly from the combustion of diesel and petrol while rail transport is largely electrified.

Figure 5: Energy related CO2 emissions by sector 1973-2016

By fuel, coal accounted for 39.5% of the total energy-related CO2 emissions in 2016 – though it is has declined 
significantly from 1990 – followed by oil (31.0%) and natural gas (25.7%). Coal combustion emits the most CO2 in 
both industry and power and heat generation, whereas oil-related emissions are predominately attributable to the 
transport sector. In the 2006 to 2016 period, only emissions from oil increased corresponding to growth in trans-
port, raising its share from 22.0% to 31.0%. Natural gas is consumed across the energy system, but mostly in the 
residential and commercial sectors.

Figure 6: Energy-related CO2 emission by fuel type 1973-2016

Total CO2 emissions are related to the size of the population, economic development, energy intensity of the 
economy and carbon intensity of the energy supply, as per the equation:

CO2 = population × GDP/capita × TPES/GDP × CO2/TPES

where GDP is the gross domestic product and TPES is the total primary energy supply. Since 1990, the Slovak 
Republic has seen a clear decoupling between economic growth and carbon emissions, with energy-related CO2 
emissions nearly halving as the GDP per capita (in purchasing power parity [PPP]) nearly doubled. The population 
has remained stable over this period while energy supply has declined, although not as fast as the energy-related 
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emissions. The Slovak economy thus uses less energy per unit of GDP and emits less CO2 per unit of energy. 
From 1996 to 2016, the energy intensity (TPES/GDP) in the country decreased by 56%, the second-largest relative 
decline among EU member states. Still, the absolute level of energy intensity remains high, mainly because of the 
country’s large energy-intensive industry. In 2016, the Slovak energy intensity was 105 tonnes of oil equivalent/
United States dollars (USD) million (GDP in PPP), which is the 13th highest among 30 IEA member countries.

Compared with neighbouring Visegrád 4 countries, the Hungarian economy is slightly less carbon-intensive than 
Slovakia, whereas both the Czech Republic and Poland have much more carbon-intensive economies owing to 
the continued dominance of coal.

Figure 7: Energy-related CO2 emissions per unit of GDP in the Slovak Republic and in other selected IEA member countries, 1973-2016

BUILDINGS
If it is true that the cleanest energy is the one that does not need to be produced, in addition to promoting carbon 
free production it is important to focus on reducing energy consumption itself. Energy efficiency gains are not 
limited to the buildings sector but it is the non-energy low hanging fruit that will key 2030 decarbonization efforts 
across CEE and Slovakia.

Labour intensive early stage green construction projects such as insulation retrofits or clean energy infrastructure 
tend to deliver high multipliers,5 with energy efficiency projects generating 2.5x that of fossil fuels according to 
one prominent study.6 They boost employment and spending in the short-run and, in the long-run, conveniently 
require much less labour for operation and maintenance while contributing to emissions reductions. Despite the 
ready-made multiplier and comparative advantage to fossil projects, building renovations have limited economic 
growth upside compared to other sectors.7

Experts tend to agree that the ideal rate of building renovation in Slovakia at 3%. To date the highest rate achieved 
has been 2.5-3% by apartments and family houses, but public buildings lag behind, closer to 1%. According to one 
2020 study, the proper renovation of buildings can realistically reduce energy intensity by at least 60%.8 To meet a 
3% annual target of public buildings renovation Buildings for the Future (BPB) estimates EUR 220 million of annual 
investment is needed9, which will result in energy cost savings and create demand for services and jobs especially 
from local entrepreneurs and SMEs.

Slovak households will fund the majority of private building renovations with savings and direct financing through 
energy service contracts, but also indirectly by paying higher prices for consumer goods, causing a net decline in 
household consumption.

INDUSTRY
As a heavily industrialized country, Slovakia is host to several major emitters. To evaluate their emission level 
trends, the 30 largest producers of greenhouse gases under the EU ETS were selected for year on year analysis 
from 2005 to 2019 using Verified Emissions (See Annex 1 and 2). This section categorizes individual Slovak in-
dustrial and energy companies according to production activity with the level of emissions based on cumulative 
figures for 2018.
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The largest Slovak industrial emitter is the metallurgical industry, responsible for 44% of total EU-ETS emissions. 
Construction and engineering industry are a distant second (15%), closely trailed by chemical and heat production 
(12%).

YEAR METAL CHEMICAL ENGINEERING HEAT AUTO OTHER TOTAL

2018 57368512 15568913 19493860 15123760 859203 20782019 129196267

Figure 8: Slovak industry emissions based on EU ETS cumulative numbers 2018

The following prediction was made based on actual activities and further plans covering investment into green 
technologies and ongoing transformation in selected strategic iron and steel, energy and heat, chemical and 
automotive companies. It covers, for example, transformation of the Vojany power plant from coal to biomass pro-
ducing hydrogen, the latest investments of traditional oil and gas companies such as Slovnaft and SPP-distribution 
into modern energy companies directly and in-directly supporting electro-mobility, energy storage in one site and 
co-distribution of hydrogen (up to 15 percent) via gas pipeline networks in another, US Steel closing one of three 
conventional blast furnaces and investing into an electric arc furnace for iron and steel making processes, public 
pressure on local heat generating companies in big cities supporting a green agenda including Kosice, Nitra, Zili-
na, and Eustream’s closure of two compressor stations.

YEAR METAL CHEMICAL ENGINEERING HEAT AUTO OTHER TOTAL

2018 57368512 15568913 19493860 15123760 859203 20782019 129196267

2030 41546276 12455130 19493860 12770158 909203 15936500 103111127

Figure 9: Slovak industry ETS emissions prediction 2030
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Such radical transformations of highly emitting companies (10-15%) that are also the most important strategic com-
panies to Slovakia’s economy can achieve 21% CO2 reduction by 2030. This explains why more ambitious plans 
for green tech investment across industrial sectors are needed. The rising price of EU ETS allowances is the main 
driver of the system, translating directly to higher costs for industrial companies.

Figure 10: Slovakia ETS emissions comparison 2018 and 2030  

Figure 11: EU ETS allowance cost increase prediction

STEEL
The production of iron, steel and non-ferrous metals has a significant presence in Slovakia. The metal industry, 
mainly iron and steel, is the largest energy-consuming industry, followed by non-metallic minerals. Steel making 
ranks as one of the three highest CO2 emitting industries, and since production occurs in a limited number of 
locations – the U.S. Steel Košice steel-mill being the largest single producer of emissions in Slovakia – they are 
prime candidates for decarbonization. While the industry must adapt to changing circumstances, it can also use 
this to its advantage to safeguard licensing for continued long-term operation.

2018             2030

*2030 prediction subject to change depending on COVID-19 policies and possible factory closures



12

Figure 12: U.S. Steel Košice verified emissions based on EU ETS with 2020-2030 prediction

Figure 13: U.S. Steel Košice cost of emission allowances prediction 2020-2030 

Figure 14: U.S. Steel Košice annual report - Emission reduction in kg/t of steel from 2001 to 2019 

C
os

t o
f E

m
is

si
on

Al
lo

w
an

ce
s 

(in
 E

U
R)

-120 000 000,00

-90 000 000,00

-60 000 000,00

-30 000 000,00

0,00

30 000 000,00

60 000 000,00

Year

2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

U.S. Steel Košice



13

The U.S. Steel Company in Košice plans to invest more than $1 billion into a subsidiary in eastern Slovakia in the 
next decade. However, the company makes long-term investments conditional on the willingness of the new go-
vernment to support steel production and the competitiveness of the factory.

Recent studies estimate that on average 14% of the global steel industry is at risk without viable ways to lessen 
its environmental impact.10 Consequently, decarbonization should be a top priority for remaining economically 
competitive and retaining a license to operate. Moreover, long investment cycles of 10 to 15 years, multibillion 
financing needs, and limited supplier capacities make this issue even more relevant, locking in significant lead 
times factoring into the decarbonization challenge.

In response, decarbonization measures such as establishing or switching to hydrogen-based (H2) steel produ-
ction can be implemented either in forthcoming (greenfield) sites or existing (brownfield) facilities. The latter op-
portunity requires existing equipment to either be retrofitted or for the facility to be completely rebuilt in order to 
establish a decarbonized production process. The optimal methods will differ by location and site, depending on 
a weighted combination of technical feasibility, existing infrastructure, market demands, operating costs (the price 
of renewable electricity and scrap), and the regulatory environment.

Steel can be produced via two main processes, either using an integrated blast furnace (BF)/basic oxygen furnace 
(BOF) like U.S. Steel Košice or an electric arc furnace (EAF) like Železiarne Podbrezová. 

While integrated players produce steel from iron ore and need coal as a reductant, EAF producers use steel scrap 
or direct reduced iron (DRI) as their main raw material. However, with the conventional coal-dependent BF/BOF 
process the predominant production method in Europe, there is a serious need to assess alternative breakthrough 
technologies to reduce carbon dioxide emissions. Indeed, almost all European steel producers are currently deve-
loping decarbonization strategies and running pilot plants to assess different production technologies including:

 ⊲ BF/BOF efficiency programs: Improving efficiency and/or decreasing production losses in different ways.

 ⊲ Biomass reductants: Using biomass such as heated and dried sugar, energy cane, or pyrolyzed eucalyp-
tus, as an alternative reductant or fuel.

 ⊲ Carbon capture and usage: Using emissions to create new products for the chemical industry, such as 
ammoniac or bioethanol.

 ⊲ Higher volume of scrap-based EAFs: Maximizing secondary flows and recycling by melting more scrap in 
EAFs. EAF producers are more environmentally friendly and flexible to meet demand swings. However, 
shifting to EAF-based steel production requires a future supply of commercially viable renewable electri-
city and a ample supply of high-quality steel scrap.

 ⊲ Optimize DRI and EAF: This requires boosting usage of DRI in combination with EAF. DRI-based reduction 
emits less carbon dioxide than the integrated method and enables the production of high-quality produ-
cts in the EAF.

 ⊲ DRI and EAF using hydrogen. This uses green hydrogen-based DRI and scrap in combination with EAFs. 
The process replaces fossil fuels in the DRI production stage with renewable hydrogen.

Železiarne Podbrezová is the second largest steel producing industrial company in Slovakia. The manufacturing 
process uses an electric arc furnace that produces much less emissions than a blast furnace and basic oxygen 
converter. However, their production capacity is significantly lower compared to U. S. Steel Košice.
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Figure 15: Železiarne Podbrezová verified emissions based on EU ETS with 2020-2030 prediction

Figure 16: Železiarne Podbrezová cost of emission Allowances prediction 2020-2030 

CEMENT
Imbedded within the cement manufacturing process are two major sources of CO2 emissions. The primary sou-
rce (60% of total emissions) is the calcination of limestone (CaCO3), when heated above 900 ºC and converted 
to quick lime (CaO). The secondary source (40% of total emissions) is the burning of coal/fuel to provide the heat 
required for the calcination and clinkering process. Roughly 900 g of CO2 is produced as a by-product for every 
1 kg of cement produced. This unique process produces significant volumes of CO2 along with the main product, 
cement.

Cement producers have targeted fuel consumption as a means of both improving the economy of operation as 
well as reducing CO2 emissions. Over the last thirty years, the specific fuel-type consumption of cement manu-
facturing has fallen by 40%, directly contributing to the reduction of CO2 emission by the same magnitude.

Furthermore, the coal that is typically used for combustion is increasingly being replaced by alternative fuels like 
municipal solid waste (MSW), rubber tires, dried sewage sludge, etc. In fact, the industry’s best-kept secret is that 
cement kilns are the last and best resort for recycling almost any waste produced in human society. Since kiln 
combustion happens at 1500 C, almost anything which has volatile matter could be burnt as an alternative fuel, 
and the burnt ash is a beneficial additive for the cement end product. Single-use plastics, which have come into 
focus recently as a pressing global environment issue, are in fact excellent candidates for recycling in cement 
manufacturing, but additional research and development is needed to work out the intricacies of the process.

Substituting conventional coal with alternative fuel achieves twin benefits by removing harmful waste from the 
environment as well as reducing process CO2 emissions in the cement kilns. The biggest stumbling block for wi-
der usage of alternate fuels is turning out to be the cost of transportation. Cement manufacturing is a low margin 
process which cannot justify the added cost of transporting waste over long distances and it is not economically 
viable to transport waste over 200 km for burning in cement kilns under current practices.
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It is bears repeating that cement produces CO2 as a by-product, meaning that unless the CO2 is captured, stored 
or utilized, it is not possible to drastically reduce emissions from a cement plant. Carbon capture technologies 
such as oxyfuel combustion, chemical looping, and all-electric process heating are in various stages of develop-
ment. Storing the captured CO2 is more complex, and presently the most viable option is pumping it into used oil 
wells and other geological formations. The utilization of captured CO2 into other beneficial minerals is still in the 
very early stages.

Nonetheless, these technologies are far from economically viable in today’s economy. The average cost of con-
ventional cement production is 58 €/tonne and carbon capture storage (CCS) typically pushes this above 100 €/
tonne. With a limited profit margin, investment costs and limited potential for realizing carbon costs, the currently 
viable selling price for cement is 78 €/tonne.11

Figure 17: Carmeuse Slovakia (cement) verified emissions based on EU ETS with 2020-2030 prediction

Figure 18: Cost of emission Allowances prediction 2020-2030 Carmeuse Slovakia (cement)

CHEMICALS
The nutrients that crops need to grow can be obtained through organic minerals (e.g. manures, residues or soil 
organic matter) or mineral fertilizer. It is estimated that without mineral nitrogen fertilizers, 50% of the world’s po-
pulation would not be fed.

While much of the emissions reductions gains from heavy industry will take place after 2030, the production of 
chemicals and especially their use in domestic agriculture needs to be addressed in the next decade. Work by the 
International Fertiliser Industry Association (IFA) showed that fertiliser manufacture accounts for approximately 1% 
of global greenhouse gas emissions. If associated nitrous oxide emissions from applying the fertiliser are taken 
account of as well, this increases to 2.5%.
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Nitrogen fertiliser is produced using the Haber Bosch process which involves combining hydrogen (from steam 
reforming) with nitrogen (from the air) to create ammonia. The process is very energy intensive, requiring high pre-
ssure and high temperature to be most effective, and this comes with a large carbon footprint. Approximately 50% 
of the GHG emissions associated with nitrogen fertilizers are released during the production process. Along with 
energy inputs like natural gas, leakage of N2O occurs during the nitric acid stage of ammonium nitrate production.

Long term solutions are in development to reduce the emissions associated with fertiliser production, including 
carbon capture and storage, renewable electrolysis (to produce the hydrogen rather than the very energy inten-
sive steam process), or the use of biomass gasification. Biomass gasification uses a biomass-based feedstock to 
produce a gas mix high in hydrogen to create the ammonia needed. This ammonia is then combined with nitric 
acid to produce nitrogen fertiliser (ammonium nitrate). Studies investigating biomass gasification have found that 
the GWP can be reduced by 52% through using this production method.

Along with this energy dense process, the nitrous oxide emissions by-product of the production of nitric acid cau-
ses emissions. With improvements in best available techniques, the IPCC estimate that nitrous oxide emissions 
can be reduced to approximately 0.12 kg/tonne nitric acid.

Duslo, as one of the largest chemicals companies in Slovakia producing industrial fertilizers and nitrogen com-
pounds, should be supported in efforts to decarbonize the above processes. 

Figure 19: Duslo a.s. verified emissions based on EU ETS with 2020-2030 prediction

Figure 20: Duslo a.s. cost of emission Allowances prediction 2020-2030
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KEYS TO THE LOW CARBON ECONOMY: CCS, 
HYDROGEN AND CIRCULAR ECONOMY
The industrial and energy intensive nature of Slovakia’s economy is widely perceived to be a liability for the ener-
gy transition task at hand, and while it certainly poses a decarbonization challenge it is also fertile ground for the 
development of breakthrough green technologies in difficult to abate sectors – namely CCS, low carbon hydro-
gen and advanced circular material inputs. 

This is in fact the opportunity for Slovakia to get in on the ground floor of innovation and value-added that has 
eluded it over the last 30 years of FDI led automotive manufacturing growth where factory automation is already 
cutting into employment. Much in the same way the Slovak Battery Alliance and companies like InoBat and Green-
way are beginning to leverage the corporate automotive landscape with applied battery R&D, heavy industry can 
serve as a laboratory and testing ground for an array of green and digital technologies.

Just as Slovakia can conceivably use its small size to its advantage to fully embrace digitalization in building re-
novations over the next decade, it can also capitalize on its concentrated industrial landscape by working directly 
with single large emitters to develop domestic ‘in-house’ solutions rather importing its climate action. To date, de-
carbonization efforts have been a patchwork of disjointed, low cost, short sighted fixes. Changing this will require 
deep reform, buy-in and execution from the new government as never witnessed before; not only is policy reform 
to open competitive renewable and energy efficiency markets, but fundamental organizational restructuring and 
coordination to lift the weight of bureaucracy from innovative and mature technologies and the public funding 
needed to growth them.

In June 2020 the German Federal Government sent out a press release on a French-German Initiative for the 
European recovery, pledging to increase EU emission reduction targets in 2030 in tandem with a package of effi-
cient EU measures to avoid carbon leakage and also importantly revising State Aid rules in light of the more am-
bitious climate policy and carbon leakage.12 The carbon border adjustment mechanism and increased scope for 
state aid to support green business initiatives will be key European Green Deal measures for Slovakia to advance 
industrial decarbonization. 

A more circular CEE supply chain will help the EU reduce its carbon footprint and dependency on imported raw 
materials and international supply chains of competitors. This means improving the product design of material in-
tensity, recycling of materials and overall efficiency along with shifting from fossil fuel inputs to electric and green 
hydrogen. The new government will need to simultaneously ensure protection of industry from carbon leakage 
through the carbon border adjustment mechanism at the EU level while supporting a framework of national stan-
dards and best practices for large industrial companies, their spinoffs, and SMEs in automotive manufacturing and 
supply chain to embrace circular economy standards. 

The next ten years are key to setting industry on the right transformation path for the deployment of CCS and 
low carbon hydrogen. Even though these are not widely deployed until after 2030, policies need to channel R&D 
support now to ensure that they will reach a certain maturity level.13 Like the auto industry, the last to recognize 
the trends, anticipate, and adapt, will be left behind. The digitally enabled sharing economy will erode the current 
model of privately owned personal vehicles in the same way that the circular economy will gradually cut out car-
bon-intensive materials, substituting steel with carbon fibre and aluminium or cement by timber in buildings.

Yet taking hydrogen as an example, outside of Czechia, Visegrad 4 NECPs do not include many specific hydrogen 
projects.14 Hungary mentions concrete hydrogen related objectives in domestic low carbon/renewable hydrogen, 
and along with Czechia and Slovakia, end use in the transport sector. All but Poland consider using existing metha-
ne infrastructure for hydrogen transport and distribution by blending into the public grid in the short and medium 
term.15



CONCLUSION
Slovakia deserves praise for achieving a 41% reduction in GHG emissions compared to 1990 levels, one of the hi-
ghest in the EU over this period, but especially non-ETS sector emissions are trending up. Like its neighbours, Slo-
vakia needs to provide long-term certainty with measurable commitments for business to commit to investments. 
Meeting the EU-level target of 55%, translating to approximately 52.5% for Slovakia, will require enabling legislati-
on for renewables and energy efficiency, and stricter regulations for persistently problematic sectors like transport 
and agriculture.

An ambitious 2030 climate policy is a disruptive growth strategy for Slovakia that will deliver benefits far beyond 
the economy to improve quality of life for all citizens. But to be successful, appropriate and anticipatory just tran-
sition and social policies will have to ensure an equitable low carbon economy benefits all levels of society.
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ANNEX 1

30 Slovakia‘s largest emitters based on the EU ETS
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ANNEX 2

30 of Slovakia‘s largest emitters based on the EU ETS – YOY analysis
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