KOPERNIKUS
XZ9))PROJEKTE

The Future of Our Energy

Ariadne-Analysis
Summary

Lead markets for the
industrial transformation
Implementation proposals for
instruments to increase demand for
climate-friendly basic materials

With funding from the:

% Federal Ministry
of Research, Technology
and Space




Authors

» Dr. Meta Thurid Lotz
Fraunhofer Institute for Systems
and Innovation Research

Thobias Sach

Guidehouse

John Niedergesdss
Guidehouse

Dr. Jakob Wachsmuth
Fraunhofer Institute for Systems
and Innovation Research

Published by

Kopernikus-Projekt Ariadne
Potsdam-Institut fir Klimafolgen-
forschung (PIK)

Telegrafenberg A 31

14473 Potsdam

December 2025

» Jannis Speckmann
Guidehouse

» Dr. Tobias Fleiter
Fraunhofer Institute for Systems
and Innovation Research

Robin Blémer
Fraunhofer Institute for Systems
and Innovation Research

» Simon Lukas Bussmann
Fraunhofer Institute for Systems
and Innovation Research

» Dr. Niccold Manych
Guidehouse

» Dr. Falko Ueckerdt
Potsdam Institute for Climate
Impact Research

The authors would like to thank Darius Sultani, Dr. Michael Pahle and Katja Dinges for
reviewing this paper. The authors would also like to thank the following industry asso-
ciations for the constructive exchange and helpful comments: Industrievereinigung
Kunststoffverpackungen e.V., PlasticsEurope Deutschland e.V., Verband der Chemischen
Industrie e.V., Verein Deutscher Zementwerke e.V., Wirtschaftsvereinigung Stahl. The re-
sults presented do not reflect their positions or opinions.

Quote this paper:

Meta Thurid Lotz, Jannis Speckmann, Simon Lukas Bussmann, Thobias Sach, Tobias
Fleiter, Niccold Manych, John Niedergesass, Robin Blémer, Falko Ueckerdt, Jacob
Wachsmuth (2025): Lead markets for the industrial transformation — Implementation
proposals for instruments to increase demand for climate-friendly basic materials
(Summary). Kopernikus-Projekt Ariadne, Potsdam.

https://1048485/pik.2025.27

Corresponding Author: Dr. Meta Thurid Lotz meta.thurid.lotz@isi.fraunhofer.de

This Ariadne report was prepared by the above-mentioned authors of the Ariadne
consortium. It does not necessarily reflect the opinion of the entire Ariadne consortium
or the funding agency. The content of the Ariadne publications is produced in the
project independently of the Federal Ministry of Research, Technology and Space.


https://10.48485/pik.2025.27

Contents

Key messages 1
1. Introduction 3
2. Lead markets for climate-friendly basic materials 5
3. Design of lead market instruments 7
3.0 LEVETAGE POINT..oivvvvrrriresssssiisississesessssessesssssssisssssssssssss s ssssssssssss s8R 7
3.2, Level Of @MDITION. ... 8
ST T 10 1 =R 1 7= 0 TN 9
4. Implementation proposals for lead market instruments 11
4.1. Minimum requirements for specific ProdUCt GroUPS.....mmmmsn 12
4.2. Requirements in pUDIIC PrOCUrEMENT ... 12
4.3. Market-based ramp-up mechanism at the European leVvel.......n, 13
5. Potential of the implementation proposals using Germany as an example 15
5.1. Minimum Shares for PACKAGING ... 15
5.2. Public procurement for CEMENT ... s 16
5.3 Market-based ramp-up mechanism for flat and long steel products........ 17
6. Conclusions 18
References 19




Key messages

Lead markets, in which climate-friendly basic materials are purchased despite higher

costs due to their product property, can complement the existing policy mix for a

competitive and climate-neutral industry. However, there are still many unanswered

questions regarding the design and implementation of specific instruments for in-

creasing demand for climate-friendly basic materials.

Lead markets, more specifically corresponding demand-side instruments, should be

designed specifically for particularly emission-intensive basic materials such as ce-

ment, steel and ethylene to effectively address the needs of the respective industry

sector (see overview figure below).

>> Who?
Value chain
What?
Level of ambition
When?
° Time frame
150 : How?
Minimum requirements
J How?
il Public procurement
/ How? Market-based
Dﬂﬂﬂ ramp-up mechanism

Low complexity
Consumers of buildings and
infrastructure

Incentive for CCS
“Near zero” cement

Availability and target scenario
Low but increasing quantities

Level of ambition insufficient
Rather unsuitable

Requirements for public
construction projects (CCC label)

Consumer structure for
intermediate and end products
Rather unsuitable

_

Higher complexity
Distributors of flat and long
products

Transitional technologies
"Low emission” to "near zero"
steel

Availability and target scenario
Higher and increasing quantities

Supporting for end products
Rather unsuitable

Supporting for pilot projects
Rather unsuitable

Market-based ramp-up
mechanism (LESS label),
supporting pilot projects and
minimum shares

Ethylene

Substitutability and recycling
Distributors of end products

Feedstock change
"Mear zero” ethylene

Availability and target scenario
Small but increasing quantities

content req
in packaging and labelling

Public procurement not relevant
Unsuitable

Complex value chain
Unsuitable

For cement, due to the homogeneous value chain structure, requirements for public

construction projects based on the CCC label of the industry sector are a viable op-

tion. The German government’s special fund for infrastructure and climate neutrality

could secure the financing of public construction projects.

e For steel, a European-level market-based ramp-up mechanism for distributors of flat

and long products makes sense, while public procurement can provide short-term

support through minimum shares and pilot projects.



Due to various challenges, low but increasing minimum content requirements for cli-
mate-friendly ethylene in packaging are suited to the industry sector’s specific chal-
lenges — a prerequisite for this is the establishment of a climate-friendly ethylene la-

bel.

Discussions at national and EU level should be continued on the basis of these sector-

specific findings so that lead markets can fulfil their intended role in the policy mix.



1. Introduction

Lead markets — more specifically instruments for increasing demand for climate-friendly
basic materials — can complement CO; pricing, reduce the need for subsidies and
strengthen competitiveness by ensuring that additional costs are passed on to consum-
ers without placing a significant burden on them (see Info box: Additional costs at the end-
product level). They can also support the creation of framework conditions for industrial
transformation, as increased demand creates both planning certainty and investment in-
centives. Furthermore, lead markets address information-related externalities (Martini et
al. 2024), as labelling allows to distinguish between climate-friendly and climate-damag-
ing basic materials (BMWK 2022). As shown in the figure below, lead markets can thus
contribute to a balanced policy mix on the demand side (Rogge and Schleich 2018; Pe-

ters et al. 2012).

Upstream Midstream Downstream
EU ETS Low emission energy & \ _{ Technology development Lead markets
& CBAM X raw materials ’l"l and funding €
Willingness to pay more for E
€0, pricing internalises Provision of large quantities of inexpensive Conversion of production processes in the dimate-friendly products
external costs & renewable energy basic material industries
increases the cost of + * Rules for CO; e accounting &
emission-intensive + Technology development and funding * National and European research and product labelling
production of renewable energies funding programmes such as carbon * Minimum requirements
* Reform of levies and surcharges contracts for difference, the EU * Requirements for public procurement
* Incentives for system flexibility Innovation Fund, the Industrial * Market-based ramp-up mechanism
* Etc Decarbonisation Bank, etc.
Infrastructure % Circular economy ,
Infrastructure & regulation Establishment of a circular economy: recycling, material efficiency, c ‘J
for electricity, hydrogen circular business models
and CO;
* Further development and expansion of the Ecodesign Directive (provided forin the
Green Deal)
* Supplementary recycling standards
* Etc.

Figure 1: Existing and new instruments for industrial transformation. Source: own illustration

Although initial steps have been taken at both national and EU levels, there are still
many unanswered questions regarding the implementation of specific instruments. The
following analysis addresses these questions with implementation recommendations for
lead market instruments for the particularly emission-intensive production of cement,

steel and ethylene to complement the existing policy mix.



Info box: Additional costs at the end-product level

The production of climate-friendly basic materials involves additional costs compared
to conventional products. These costs vary in the literature, depending, among other
things, on the considered energy prices. The figure below plots these additional costs
at the end-product level, assuming full cost roll-over, using Germany as an example.
The additional costs at the basic material-level are significant but add very little to the
cost of the end products. If additional costs can be passed on to the end products, the

cost increase per product will be low, typically around 1%.

Cement Steel Ethylene

0511% 02.0.3% .

Figure 2: Additional costs at the basic material and end-product levels, own estimate based on Agora
Industrie et al. 2021; Agora Industrie et al. 2022; Diesing et al. 2025; Fischer and Kiiper 2021; Moya and
Boulamanti 2016; Gruhler and Deilmann 2017; Maurer 2013; Zottler 2014; Wurzer 2016. Source: own
figure based on the above-mentioned sources




2. Lead markets for climate-friendly basic materials

Lead markets cannot be created using a single instrument; rather, a bundle of instru-
ments is required (see Figure 3). The first prerequisite is a uniform classification of cli-
mate-friendly basic materials, as proposed, for example, by the German Federal Ministry
for Economic Affairs and Climate Protection in it's concept “Lead markets for climate-
friendly basic materials” (BMWK 2024). This lays the basis for four key instruments (Han-

non et al. 2015), which are complementary and not mutually exclusive.

What is required? How is it implemented? What are the challenges?

= . Already being implemented,

e - National Type 1 L .
_:(g) Labelling {abelling/industry label but not sufficient as demand is

notguaranteed
Increasing minimum .
o Definition of "climate- standardsor ambitious d Lm:mlt;cfi markg;‘sharea o
requirements T & e s efined for specific products

friendly" products,
including methodology

d threshold CO, shadow price or Limited market share,
Public procurement and thresholds requirements for selected therefore role model function
N % & procurement areas and initial markets
/ Market-based Increasing shares for Entire market, but
. distributors |mplenjentat|nn and
o ramp-up mechanism monitoring are complex

Figure 3: Instruments for creating lead markets for climate-friendly basic materials. Source: own illustra-
tion

The first option is to label climate-friendly basic materials with certificates or labels. Ex-
amples of these so-called Type 1 product labels are the LESS (Low Emission Steel Stand-
ard) and CCC (Cement Carbon Class) labels established by industry associations in Ger-

many for climate-friendly steel and cement, respectively (WV Stahl 2024; VDZ n.d.).

Another option is to have minimum requirements (standards or shares), which increase
over time, for example the standards set by the Energy Consumption Labelling Regula-
tion (2017/1369). Similarly, ambitious minimum shares can be established for selected
products, as in the mandatory recycled content requirements in the Packaging and Pack-

aging Waste Regulation (2025/40, PPWR for short).

Public procurement can also strengthen demand for climate-friendly basic materials via
a so-called CO; shadow price, or requirements for selected procurement areas, for exam-

ple the non-price criteria proposed in the Clean Industrial Deal.



A market-based ramp-up mechanism can be implemented through gradually increasing
mandatory shares for climate-friendly proportions in basic materials. Comparable ap-
proaches and quotas are currently being used for the establishment of Sustainable Avia-

tion Fuels (SAF) on the European market (2023/2405).

Some existing regulations, especially at the European level, offer a starting point for the
creation of lead markets —and in some cases, this is specifically their aim — but this var-
ies depending on the instrument. While there are starting points for minimum require-
ments or public procurement, for example, new regulations are necessary to introduce a
market-based ramp-up mechanism at the European level. These would need to take into
account such aspects as tradability, local content criteria, sanctions and flexibility op-

tions.

Regulations as a starting point

Mini Industrial Decarbonisation Accelerator Act, Ecodesign for Sustainable Products Regulation, Construction
1SO ; II:llmum Products Regulation, Energy Performance of Buildings Directive, Single-Use Plastics Directive, Packaging
requirements and Packaging Waste Regulation

il

Publ t Clean Industrial Deal, Ecodesign for Sustainable Products Regulation, Construction Products Regulation,
L e i ] Energy Performance of Buildings Directive
/‘ Market-based Renewable Energy Directive Ill and RFNBO industry quotas, ReFuelEU Aviation and SAF quotas, CO,
_E\.D.Dﬂ_ ramp-up mechanism emissions standards for cars and vans

Figure 4: Existing regulations as a starting point for lead market instruments. Source: own illustration



3. Design of lead market instruments

To establish the lead market instruments for climate-friendly cement, steel and ethylene,

there are three design parameters, which will be assessed in detail (see table below).

Leverage point Determines at which product level/value chain stage (basic material, intermediate
product or end product) requirements are defined; at the level of basic materials
and intermediate products, both manufacturers and distributors can be obliged to
comply, while for end products, distributors or consumers can be obliged to com-

ply

Level of ambition | Consists of the recognised property and the addressed quantity share; can be ad-
justed by the product requirement to be met, i.e., the maximum greenhouse gas
emissions per unit, and by the share that must meet this requirement

Time frame Determines the point in time or period during which the level of ambition applies;
not only the point in time at which it is set, but also the adjustment of the product
requirement and the share over time are decisive

Table 1: Design parameters for lead market instruments

31 Leverage point

While requirements for basic materials provide a targeted incentive for the transfor-
mation of industry sectors, the additional costs can be passed on to consumers at subse-
quent stages in the value chain. It is also conceivable to incentivise further emission
avoidance options for intermediate and end products, for example through the increased
use of secondary products. However, focusing on this part of the value chain carries the

risk that only selected products will be regulated.

Closer examination of the selected basic materials reveals a variety of industry sector
characteristics, such as diversity of products and consumer markets, but also material
substitution. This does not allow for a uniform statement on which stage of the value

chain should be regulated.

For cement, the lower product diversity and homogeneous consumer markets mean that
lead market instruments are conceivable both for distributors of the intermediate prod-
uct concrete, and for distributors or consumers of the end products buildings and infra-

structure. However, regulating consumers is challenging due to their high diversity.



The wide variety of steel end products, on the other hand, suggests the regulation of dis-
tributors of intermediate products, with supporting regulations for distributors of partic-
ularly relevant products, such as buildings or cars. It would be beneficial to differentiate

between intermediate products based on quality differences.

In contrast to cement and steel, the production of ethylene is linked to various options
for material substitution and interactions. Despite the high complexity of the consumer
market, the most effective approach seems to be the regulation of distributors of se-

lected end products — especially packaging, as the largest product segment.

? Low complexity Higher complexity . e .
>> Who? . Consumers of buildings and Distributors of flat and long Snlllst:;:num:::r::: r:ﬁ:ﬂ:}g
Value chain infrastructure products P

Figure 5: Leverage point by industry sector. Source: own illustration

32 Level of ambition

It is advisable to specify requirements by referring to existing proposals for climate-
friendly basic materials — such as “Lead markets for climate-friendly basic materials” de-
veloped by the German Federal Ministry for Economic Affairs and Climate Protection
(BMWK), which is based on the recommendations by the International Energy Agency
(IEA) (BMWK 2024; IEA 2022). Accordingly, requirements for “low emission” and "near
zero" basic materials can be specified. Requirements for “low emission” basic materials
would incentivise transitional technologies towards climate-friendly basic material indus-
tries, and larger quantities of basic materials would be available earlier. On the other
hand, requirements for “near zero” basic materials would secure demand for an early
transition to more expensive climate-friendly production processes, with smaller quanti-
ties available. Consequently, “low emission” basic materials would need to require a
higher quantity share, relative to “near zero” basic materials, to achieve a similar level of

ambition.

In both options, the aim is to stimulate the necessary transformation of production

routes and value chains. Looking at the three industry sectors, it becomes clear that



there is no uniform conclusion, as the necessary transformation of the sectors differs fun-

damentally.

Since the establishment of carbon capture and storage (CCS) is necessary to achieve the
target in cement production, the “near zero” definition appears to be appropriate for set-
ting requirements. This means that the quantity addressed must be ambitious but

achievable, to ensure that the requirements are met.

This contrasts with the steel sector, where the definition of “low emission” steel can also
encourage a switch to new steel production processes, such as direct reduction with nat-
ural gas. In this case, the required quantity can be higher and, over time, the level of am-

bition can be increased by tightening the emission intensity requirement.

For ethylene, the “near zero” definition seems to be the right approach for establishing
new production processes that also avoid end-of-life emissions. However, a holistic view
of petrochemical production, taking into account its by-products and precursors, is nec-

essary to counteract a one-sided maximisation of climate-friendly ethylene production.

What? Incentive for CCS Iransﬂtlonal tE(-hI'IO'!OgIES " Feedstock change
iti "Near zero" cement D s U e “Near zero" ethylene
Level of ambition steel Y

Figure 6: Level of ambition by industry sector. Source: own illustration

33 Time frame

In the short term, the availability of climate friendly basic materials is determined by ex-
isting and planned production capacities, and the availability of the necessary infrastruc-
ture. Subsidising new production processes can increase the availability of such basic ma-
terials, but in the medium term, requirements must go beyond this to fulfil the intended
role in the policy mix. A viable option is to consider on cost-efficient technology pathways,
such as the technology mix scenario in the Ariadne scenario report for Germany (Luderer

et al. 2025).

Here, too, no uniform conclusion emerges for all three industry sectors under considera-

tion. An additional challenge is the inherent uncertainty of future technology pathways.



The technology mix scenario is rather optimistic and envisages climate-friendly produc-

tion quanities in the short term that exceed current project announcements.

For example, only a small share of “near zero” cement can realistically be considered by
2030, as CCS will be necessary and has not yet been established. In the medium term,
however, this share must increase significantly to ensure that the targets are achieved by

2045.

For steel, a higher share can be addressed before 2030 due to the availability of lower
emission steel production processes. However, the level of ambition must be adjusted be-
fore 2045 by tightening both the product requirements and the quantity share ad-

dressed.

For ethylene, as with cement, a relatively low share of “near zero” appears to be appro-
priate from 2030 onwards, as the production facilities are not yet available and will re-
quire a significant amount of renewable electricity and hydrogen. However, this share

must increase significantly by 2045.

When? Availability and target scenario Availability and target scenario Availability and target scenario
Time frame Low but increasing quantities Higher and increasing quantities Small but increasing quantities

Figure 7: Temporal progression by industry sector. Source: own illustration
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4. Implementation proposals for lead market instruments

Lead market instruments play different roles over time (see Figure 8). First, labelling is

necessary to make the carbon footprint visible. Voluntary agreements are a first step, but

they must subsequently become mandatory. Minimum requirements at the European

level can provide short-term security, but they only offer incentives for specific product

groups. In addition, public procurement can create initial markets in the short term, but

these are limited in scope and their relative importance declines over time. In the me-

dium term, a market-based ramp-up mechanism at the European level is one way of gen-

erating significant demand. Due to their complementarity, minimum requirements and

public procurement can be established in parallel, but earlier than a market-based ramp-

up mechanism.

Transition from voluntary to

datory labelli
CO, labelling as a basis mandatory labelling

[free market for climate-
friendly
basic materials &

Share of market penetration of
climate-friendly basic materials

| I [
2025 2030 2035 2040 2045

Figure 8: Role of the various lead market instruments over time. Source: own illustration

2) Sustainable public
procurement

3y Market-based ramp-up
mechanism

products] 1) EU minimum
requirements as a
safeguard for the transition

2050
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4.1. Minimum requirements for specific product groups

Minimum requirements can be implemented either through emission intensity require-
ment (minimum standards) or requirements on the use of certain materials (minimum

shares). While the former is solution-neutral, the latter has a more direct impact on the
respective basic material industries. Minimum requirements can play an important role,

especially for basic materials with a complex structure of end sectors and products.

In the case of cement, it is questionable whether minimum requirements offer sufficient
incentive for the transformation of the industry, as no ambitious minimum shares can be
set in line with existing requlations (Construction Products Regulation, Energy Perfor-

mance of Buildings Directive).

Minimum requirements for steel end products can have a supporting function in the
short term. While it is possible to set ambitious minimum shares within the framework of
the Ecodesign for Sustainable Products Regulation, the regulation of products is frag-

mented and lengthy.

Minimum requirements could create an incentive to switch from fossil feedstocks for eth-
ylene production in the short term. Since packaging is already requlated, setting “near
zero” minimum content requirements that increase over time, in line with the Packaging

and Packaging Waste Regulation, appears promising.

1SO How? Level of ambition insufficient Supporting for end products Minimum content requirements
Minimum requirements Rather unsuitable Rather unsuitable in packaging and labelling

Figure 9: Suitability of minimum requirements by industry sector. Source: own illustration

4.2 Requirements in public procurement

Public procurement can be implemented via a CO2 shadow price on the one hand, and via
requirements for selected procurement areas on the other. While the former is solution-
neutral, the latter has a more direct effect on the respective basic material industries. It
can play a decisive role in establishing lead markets, as requirements can be tested be-
fore they are widely applied.

12



Public procurement is particularly relevant for cement beyond the pilot phase, as the
public sector is a significant consumer. In the short term, requirements could be estab-
lished for the use of “near zero” cement in public construction projects, increasing over

time.

Public procurement can play a supporting role for steel (e.g. buildings or cars) in the
short term. This only works for the construction sector in conjunction with cement, as
secondary steel is mainly used, while the automotive sector has only a weak signal effect

due to low demand.

The advantages and opportunities of public procurement cannot be used effectively for
ethylene, as the public sector is of little relevance for plastic packaging. There is direct
demand for plastics from the public sector in the construction industry, but only small

quanities of ethylene are used there.

Requirements for public Supporting for pilot projects Public procurement not relevant
construction projects (CCC label) Rather unsuitable Unsuitable

I
! b How?
s Public procurement

Figure 10: Suitability of public procurement by industry sector. Source: own illustration

4.3. Market-based ramp-up mechanism at the European level

The Market-based ramp-up mechanism is the instrument with the greatest potential for
creating a lead market, although there are risks such as material substitution. In addi-
tion, it will require complex monitoring and appropriate certification. However, as the in-
strument addresses the entire market (as far as possible), it is only suitable for basic ma-

terials where the necessary processes are widely available.

The advantages of a market-based ramp-up mechanism, in terms of establishing a pre-
dictable ramp-up pathway, cannot be meaningfully applied to cement. The level of ambi-
tion required to transform the industry would be highly impractical to achieve across the

board.

13



A market-based ramp-up mechanism for distributors, differentiated by flat and long steel
and quality and structural steel, is a suitable lead market instrument, as the necessary

processes for emission-reduced production are fundamentally available.

The advantages of market-based ramp-up mechanism are difficult to exploit for ethylene
due to the high complexity of the value chain, the necessary level of ambition and possi-

ble diversionary movements.

_m

Market-based ramp-up
/ How? E-not:::-l?:i::r:sfﬂu:;o;r — mechanism (LESS label), Complex value chain
_D.D.I:ID_ Sta rt-up secu rity Rather unsultable supporting pilot projects and Unsuitable

minimum shares

Figure 11: Suitability of a market-based ramp-up mechanism by industry sector. Source: own illustration
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5. Potential of the implementation proposals using Germany as
an example

The potential of each of the implementation proposals is assessed using Germany as an
example. It is assumed that the entire production of basic materials will be transformed
in accordance with the Ariadne technology mix scenario (Luderer et al. 2025). Conse-

quently, the shares of the instruments in this transformation are estimated.

5.1. Minimum shares for packaging

The figure below compares two options. Option A is less ambitious, while Option B is
based on the Ariadne technology mix scenario. It is clear that, despite an incentive to

transition to non-fossil feedstocks, further instruments are necessary.

Propartion of ethylens in demand Prapartion of additional costs covered

2040
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Figure 12: Proportion of “near zero” ethylene in demand, additional costs covered and stimulated emission
reduction of the MTO route compared to conventional production through minimum shares for packaging,
Option A corresponds to half of Option B, Option B represents the ramp-up from 25 % (2035) to 50 %
(2040) to 100 % (2045) "near zero" ethylene, with the remaining emission reductions and additional costs
resulting from the Ariadne technology mix scenario, own calculation based on Luderer et al. 2025; Plastics
Europe 2022; BMWK 2024; Fischer and Kiiper 2021. Source: own representation based on the sources men-
tioned above
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5.2. Public procurement for cement

Figure 13 compares two options for cement. Option A assumes a non-linear increase in
the proportion of “near zero” cement. Option B shows a linear increase. It is clear that
public procurement can play a relevant role in the transformation of the cement indus-

try, but that further instruments are necessary.

Proportion of cament in demand Proportion of additional costs covered
: >
= 380 y %
20 = 300 yﬂ/ /
B 15 — f;_tl"' = / /
o 8 o - ..
18000 5o
16000 ’
14000 %
12000 %
B 10000 '/;ﬁ 2035
BOOD o hoB B
bz'_"u é 2000 pa—
4000 ALB “y
zZuz {5/4 2065
’ 2000 A B Rest 2035 Ao B Rest 2040 ARB Rest 2045

Figure 13: Proportion of “near zero” cement in demand, additional costs covered and stimulated emission

reduction from CCS cement compared to the current average through public procurement. Option A corre-
sponds to an initially slow increase in the share of "near zero" cement in demand, and Option B to a linear
increase, the remaining emission reductions and additional costs are based on the Ariadne technology mix

scenario, own calculation based on Luderer et al. 2025; VDZ 2021; Federal Statistical Office 2023, 2025;

BMWK 2024; Agora Industrie et al. 2022. Source: own representation based on the aforementioned sources
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5.3 Market-based ramp-up mechanism for flat and long steel products

Figure 14 compares two options. Option A corresponds to process shares slightly below
the Ariadne technology mix scenario, while option B corresponds to this scenario. It is
clear that a market-based ramp-up mechanism can make a major contribution to the

transformation of the steel industry.
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Figure 14: Proportion of incentivised steel, covered additional costs and incentivised emission reductions
through a market-based ramp-up mechanism for flat steel (top) and long steel (below), Option A follows a
path slightly below the process shares from the Ariadne technology mix scenario and Option B corre-
sponds to this scenario, remaining emission reductions and remaining additional costs result from the Ari-
adne technology mix scenario, own calculation based on World Steel Association 2022; BMWK 2024; Agora
Industrie et al. 2021; Luderer et al. 2025. Source: own representation based on the aforementioned sources
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6. Conclusions

Lead markets can complement the existing policy mix for the transformation to a com-
petitive and climate-neutral industry, but there are still many unanswered questions re-
garding the design and implementation of specific instruments. When looking at the par-
ticularly emission-intensive basic materials cement, steel and ethylene, it becomes clear

that lead market instruments must be developed on an industry sector-specific basis.

For cement, distributors of concrete and consumers of buildings and infrastructure are
particularly well-suited to lead market instruments. Since the use of CCS is necessary,
the level of ambition should initially require low but increasing quantities of “near zero”
cement. Public procurement is a suitable lead market instrument in this industry sector,
as the public sector demands relevant quantities of cement in construction projects. It re-

mains to be seen how private builders can be obliged.

Lead market instruments for climate-friendly steel can be established especially for flat
and long products as well as in the short term for buildings and cars as supporting
measures. Lower emission production processes can also be incentivised for steel, but
the quantities addressed must be higher in the short term. This lends itself to a market-
based ramp-up mechanism, but this instrument would require a new regulation at the
European level and detailed data to determine an appropriate ramp-up pathway. In addi-
tion, other aspects such as tradability and sanctions must be examined at the European

level.

Ethylene poses particular challenges, as the high complexity of the value chain requires
both a focus on end products and a change in raw materials. This makes minimum
shares for “near zero” ethylene in plastic packaging a particularly suitable instrument,
along with the establishment of a label for climate-friendly ethylene. It remains to be
seen how lead market instruments can be established for other products in the ethylene

value chain.

While the foundations for establishing lead markets within the policy mix have already
been laid, both at national and EU levels, these should be continued on the basis of the

recommendations described here.
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