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Regulatory framework
European Green Deal
Circular Economy Action Plan (CEAP) & Construction Products Regulation
Corporate Sustainability Reporting Directive, CSRD

Balancing environmental impact
Green House Gas Protocol & Scopes Approach
Significance for the construction sector

Sustainability of Geosynthetics in Roads
Life Cycle Assessment - Example of a bridge abutment
Optimization potential

Recycled raw materials
Recycling
Reusability

Agenda
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European Green Deal

Quelle: https://commission.europa.eu/strategy-and-policy/priorities-2019-
2024/european-green-deal_de

151

‹nr.›‹nr.›� 2ⁿᵈ International Symposium on Geosynthetics and Sustainability �
 � Technical University (TU) Delft � The Netherlands � 18 March 2026 � 

European Green Deal

Definition
EU political strategy
Implementation of the Paris Agreement
Implemented by EU Regulations & Directives
Creates legal obligations for Member States

2025 expanded by the Clean Industrial Deal (CID)

Objectives
Climate neutrality by 2050

Energy Transformation
Sustainable construction

Clean mobility
Circular economy

Biodiversity & Environmental Protection
Clean industry

Sustainable financing

Implementation tools* 
Corporate Sustainability Reporting Directive (CSRD)

Circular Economy Action Plan (CEAP)

*here is a small selection, relevant for the construction
industry and this presentation
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Circular Economy Action Plan (CEAP)

Objectives
Products should be more durable and repairable
Recycling to be strengthened
Promotion of secondary raw materials
Waste reduction
Sustainable product policy
Resource efficiency in construction

Relevance for the construction sector
Construction sector accounts for about 50% of
resource consumption  
and enormous amounts of waste
Great CO₂ reduction potential

Measures in the construction context
Sustainable product requirements
Integration of environmental indicators
Promotion of EPDs
Revision of the Construction Products Regulation
Digital Product Passport (future)
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Revision of the Construction Products Regulation
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Revision of the Construction Products Regulation
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Revision of the Construction Products Regulation

The CPR (EU) 2024/3110 
Transforms sustainability data into regulated product features
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Revision of the Construction Products Regulation

The CPR (EU) 2024/3110 
Transforms sustainability data into regulated product features
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Revision of the Construction Products Regulation

(56) For the assessment of the sustainable 
 use of resources and of the impact of 
 construction works on the environment  
Environmental Product Declarations should be used
when available.

(Annex 1)  7. Sustainable use of natural 
resources

The construction works must be designed, built
and demolished in such way that the use of
natural resources is sustainable …

(55) The basic requirement for construction 
 works on sustainable use of natural 
 resources should notably take into 
 account … the use of environmentally 
compatible raw and secondary materials in 
construction works. 
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Environmental Product Declaration

An EPD is a document which transparently
communicates the environmental performance or
impact of any product or material over its lifetime.

https://www.oneclicklca.com/simple-epd-guide/
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Environmental Product Declaration

https://www.oneclicklca.com/simple-epd-guide/
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European Green Deal

Definition
EU political strategy
Implementation of the Paris Agreement
Implemented by EU Regulations & Directives
Creates legal obligations for Member States

2025 expanded by the Clean Industrial Deal (CID)
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Energy Transformation
Sustainable construction

Clean mobility
Circular economy

Biodiversity & Environmental Protection
Clean industry

Sustainable financing

Implementation tools* 
Corporate Sustainability Reporting Directive (CSRD)

Circular Economy Action Plan (CEAP)

*here is a small selection, relevant for the construction
industry and this presentation
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Corporate Sustainability Reporting Directive, CSRD

Definition
EU Directive on Mandatory Sustainability Reporting
Came into force in 2023
2025 Omnibus Package 
applies to large companies
      > 1000 employees
      > €450 million in net sales
requires environmental, social and governance (ESG)
disclosure
Part of the European Green Deal

Objectives
Increased transparency and comparability
Integration of sustainability into corporate
management
Redirecting capital into sustainable business models
Improving risk assessment and investor information
Supporting EU climate targets

Relevance for the construction sector
Large construction companies, infrastructure
operators, building materials manufacturers and
industrial groups will be required to report
Trickle-Down Effect

157

‹nr.›‹nr.›� 2ⁿᵈ International Symposium on Geosynthetics and Sustainability �
 � Technical University (TU) Delft � The Netherlands � 18 March 2026 � 

Corporate Sustainability Reporting Directive, CSRD

Reporting companies

Medium-sized
companies

Source: based on https://planted.green/nachhaltigkeit-wissen/vsme 

Small businesses

Trickle-Down Effect

Data Request
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EP Legal Affairs draft EC Omnibus proposal CSRD definition
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Influence of Omnibus Package

Corporate Sustainability Reporting Directive, CSRD

Source:   https://ec.europa.eu/commission/presscorner/detail/en/ip_25_614
                https://accountancyeurope.eu/wp-content/uploads/2025/06/250624-Omnibus-Scope-number-table.pdf
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Corporate Sustainability Reporting Directive, CSRD

Reporting companies

Medium-sized
companies

Source: based on https://planted.green/nachhaltigkeit-wissen/vsme 
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Trickle-Down Effect
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Corporate Sustainability Reporting Directive, CSRD

Reporting companies

Medium-sized
companies

Source: based on https://planted.green/nachhaltigkeit-wissen/vsme 

Small businesses

Trickle-Down Effect

Data Request
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offices Raw material suppliers
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Material 
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Product 
suppliers Smaller

contractors

Owners
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Green House Gas Protocol

Source. https://www.assekurata.de/glossary/greenhouse-gas-protocol/
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Green House Gas Protocol

Scopes overview
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Green House Gas Protocol

Scope 3 – Role of design engineers

Design decisions become climate-relevant
Decisions determine Scope 3 of project owners, e.g.

Construction type
Material quantities
Construction method
Construction time & traffic restrictions

Carbon footprint becomes substantial part of construction designs
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Reporting companies

Medium-sized
companies

Source: based on https://planted.green/nachhaltigkeit-wissen/vsme 

Data Request

Small businesses

Scope 3 – Role of construction material suppliers

Design 
offices Raw material suppliers

Investors

Material 
manufacturer

Product 
suppliers Smaller

contractors

Owners

Green House Gas Protocol

EPDs
LCA

CO₂ Data
Information
for recycling
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Pilot project Stokkumer Straße, Emmerich

Source: based on https://planted.green/nachhaltigkeit-wissen/vsme 
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Pilot project Stokkumer Straße, Emmerich

Source: Prof. Dr.-Ing. Frank Heimbecher, Raoul Mancke, M.Sc. Nachhaltige Brückensysteme mit KBE-Widerlagern – Ökobilanz im Vergleich

Life Cycle Assessment

Carried out by FH Münster University of Applied Science &
KIWA
Three options were analysed

Conventional reinforced concrete abutment
Abutment with GRS construction and thermal
recovery (90%) of GSY
Abutment with GRS construction and recycling (90%)
of GSY
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Pilot project Stokkumer Straße, Emmerich

Source: Prof. Dr.-Ing. Frank Heimbecher, Raoul Mancke, M.Sc. Nachhaltige Brückensysteme mit KBE-Widerlagern – Ökobilanz im Vergleich

Life Cycle Assessment
For all abutment structures, the core
environmental indicators dominate in life cycle
phases A1 to A3

ca. 40% CO₂ reduction in the construction of
abutments with GRS instead of conventional
constructions
ca. 46% CO₂ reduction for production phases A1
to A3
ca. 20% CO₂ reduction in the absence of soil
improvers

Minimal interference with the traffic area by
using of a special formwork system made of pre-
bent steel mesh mats

CO₂ footprint

LCA in acc. EN 15804+A2
conventional GRS - thermal GRS -recycled
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Pilot project Stokkumer Straße, Emmerich

Source: based on https://planted.green/nachhaltigkeit-wissen/vsme 

Construction time

No restriction of traffic on the A3 motorway during the
construction work
Two full weekend closures of the A3 motorway

20. to 23.09.2019 Construction demolition
22. to 25.11.2019 Retracting the superstructure and
completion
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Reference: Ganzheitliche Betrachtung von Brückenbauwerken, Ergebnisse Forschungsprojekt NaBrü , Matthias Müller, Karlsruher Institut für Technologie

Diversion

External effects – Diversions, traffic jam, risks of accidents
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structure-
related

external 
effects

structure-
related

external 
effects

structure-
related

external 
effects

Life cycle costs Global warming potential Ground-level ozone

Reference: Ganzheitliche Betrachtung von Brückenbauwerken, Ergebnisse Forschungsprojekt NaBrü , Matthias Müller, Karlsruher Institut für Technologie

External effects – Total costs
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Reference: Ganzheitliche Betrachtung von Brückenbauwerken, Ergebnisse Forschungsprojekt NaBrü , Matthias Müller, Karlsruher Institut für Technologie

External total costs
of construction

Obstructions & trafffic jams
Hours, delay
Velocity
Add. milage

Level of obstructions

Constructio
n 

time

traffic
routing

Type of
construction

Traffic
hydrograph

Annual average daily
traffic (AADT)

Heavy traffic (SV)

Traffic emission

Monetisation
approach

External effects – Total costs
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Reference: Ganzheitliche Betrachtung von Brückenbauwerken, Ergebnisse Forschungsprojekt NaBrü , Matthias Müller, Karlsruher Institut für Technologie

External total costs
of construction

Obstructions & trafffic jams
Hours, delay
Velocity
Add. milage

Level of obstructions

Constructio
n 

time

traffic
routing

Type of
construction

Traffic
hydrograph

Annual average daily
traffic (AADT)

Heavy traffic (SV)

Traffic emission

Monetisation
approach

External effects – Total costs

Procurement

?
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Green Public Procurement

Green Public Procurement is not
mandatory under EU law
EU procurement directives (e.g.
2014/24/EU) explicitly allow
environmental criteria and life-cycle
costing
Member States may introduce
mandatory green procurement
requirements at national level

MIK (Netherlands)
Klimatkalkyl (Sweden)

Reference: https://green-forum.ec.europa.eu/green-business/green-public-procurement_en
                     https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32014L0024
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Green Public Procurement
Monetised environmental
cost indicator

Carbon / Life-cycle
assessment tools
(e.g. Klimakalkyl, PAS 2080)

Green Public Procurement
frameworks
(environmental criteria in
procurement without
quantified environmental
scoring)

Note: Remaining EU-
member states
implemented general GPP
strategies

Green Public Procurement
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Green Public Procurement

Green Public Procurement

LOADING…
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Pilot project Stokkumer Straße, Emmerich

Source: Prof. Dr.-Ing. Frank Heimbecher, Raoul Mancke, M.Sc. Nachhaltige Brückensysteme mit KBE-Widerlagern – Ökobilanz im Vergleich

Life Cycle Assessment

Option II: GRS with thermal use 

bearing beam drainage gabion facing GRS pref. concrete 
facing

cantilever wall
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Pilot project Stokkumer Straße, Emmerich

Source: Prof. Dr.-Ing. Frank Heimbecher, Raoul Mancke, M.Sc. Nachhaltige Brückensysteme mit KBE-Widerlagern – Ökobilanz im Vergleich

Life Cycle Assessment

Option II: GRS with thermal use 

Steel mesh 
units

soil geogrids hydraulic 
binder

non-woven
geotextile
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Pilot project Stokkumer Straße, Emmerich

Source: Prof. Dr.-Ing. Frank Heimbecher, Raoul Mancke, M.Sc. Nachhaltige Brückensysteme mit KBE-Widerlagern – Ökobilanz im Vergleich

Life Cycle Assessment

Option II: GRS with thermal use 

geogrids
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Optimisation

Source: Prof. Dr.-Ing. Frank Heimbecher, Raoul Mancke, M.Sc. Nachhaltige Brückensysteme mit KBE-Widerlagern – Ökobilanz im Vergleich

How can we improve sustainability of A1- A3 and C3?

Option II: GRS with thermal use 

geogrids
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Optimisation

Recycling raw materials

Product recycling

Biodegradable raw materials

Reusability
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Optimisation

Polyester is a polymer in which recycled
fibers (rPET) exhibit the same chemical
and mechanical properties as virgin fibers

Recycling raw materials



‹nr.›‹nr.›� 2ⁿᵈ International Symposium on Geosynthetics and Sustainability �
 � Technical University (TU) Delft � The Netherlands � 18 March 2026 � 

Optimisation

Recycling raw materials
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Optimisation

Recycling raw materials
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Optimisation

Recycling yarns – B105 Gägelow, Germany

ca. 4 cm asphalt overlay

ca. 6 cm asphalt binder course

ca. 12 cm asphalt base course

ca. 15 cm hydraulic binder          
base course 
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Optimisation

Recycling yarns – B105 Gägelow, Germany

ca. 4 cm asphalt overlay
(new)

ca. 8 cm asphalt binder course
(new)

ca. 10 cm asphalt base course
(existing, after milling)

ca. 15 cm hydraulic binder          
base course 

HaTelit C40/17 eco



‹nr.›‹nr.›� 2ⁿᵈ International Symposium on Geosynthetics and Sustainability �
 � Technical University (TU) Delft � The Netherlands � 18 March 2026 � 

Optimisation

Recycling yarns – B105 Gägelow, Germany

Reference:  prof. dr. ir. André A.A. Molenaar TU Delft, Cost benefits using Asphalt reinforcement grids. Israel Feb. 2017
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Optimisation

Recycling of geosynthetics

Challenges
destructive removal
mixed material composition (additives
and coatings)
contamination from soil and
construction materials
lack of collection and recycling points
current regulations
costs

Reference: https://www.fh-muenster.de/de/progeo-up/projektbeschreibung
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Optimisation

Reuse of geosynthetics

huge potential for temporary roads,
especially for power line constructions
challenges

destructive removal
high resistance against installation
and removal damage required
weight of material and transport
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European sustainability framework allows and encourages tools and guides to apply
environmental criteria and life-cycle costing for road infrastructure projects
update of harmonised standards 

can cause delay of implementation of CPR (EU) 2024/3110 
required to allow the long-term application of secondary raw materials for geosynthetics with
reinforcement function (EN 13249 : 2016-10)

Corporate Sustainability Reporting Directive (CSRP) influences smaller contractors,
designer or manufacturer due to Scope 3 emissions and Trickle-Down-effect
incorporating Green Public Procurement directives into the national laws varies
across Member States
While waiting…

Summary

Let’s get ready to collect and assess environmental data and explore options to
further reduce the environmental impact of geosynthetic solutions!

LOADING…
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European Green Deal

Quelle: https://commission.europa.eu/strategy-and-policy/priorities-2019-
2024/european-green-deal_de
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Thank you for your kind attention!
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End presentation by
Marie-Therese Hortmann


