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OBJECTIVE AND METHODOLOGY

◘ Objective:

▪ Explain the idea behind module D

▪ Provide a critical discussion on the practical implementation of module D

▪ Assumptions and methodological choices

▪ Aspects that are not clearly specified in the EN 15804 standard open for interpretation

◘ Based on insights gained from:

▪ Discussions with LCA experts

▪ Translation of module D into a formulae as part of EN 15804+A2 (CEN TC350 

WG3)

▪ Building case study
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IDEA BEHIND MODULE D
◘ Theory: EN 15804+A1 (+A2)

◘ Why module D?

▪ Cut-off approach

▪ Net benefits beyond the system boundaries=valuable information

◘ Why outside the system boundaries?

▪ Uncertainty related to long life span

◘

End of Waste 

(EOW)

Waste framework directive:

• Commonly used for 

specific purpose

• Fulfils the technical 

requirements for that 

purpose

• Market demand

• use will not lead to 

adverse 

environmental/health 

effects
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EOW

POINT OF FUNCTIONAL EQUIVALENCE (FE)

30km

100km

Recycled aggregates

Crushed limestone

Concrete demolition waste

Application: subbase for road construction

Concrete crusher

FE

FE
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EOW

POINT OF FUNCTIONAL EQUIVALENCE

Recycled aggregates

Crushed limestone

Concrete demolition waste

Application: Concrete

Concrete crusher

https://www.google.be/imgres?imgurl=http%3A%2F%2Fwww.rocksplitter.in%2Fimages%2Fnewprod%2Fconceraate%2520crusher.jpg&imgrefurl=http%3A%2F%2Fwww.rocksplitter.in%2Fconcrete-crusher.php&docid=c-qSh-qj-HPyvM&tbnid=Dj9-NuyKYfv8eM%3A&vet=10ahUKEwjKvaW3nrzkAhUDy6QKHey9BJYQMwh_KAYwBg..i&w=450&h=250&bih=896&biw=1680&q=concrete%20crusher&ved=0ahUKEwjKvaW3nrzkAhUDy6QKHey9BJYQMwh_KAYwBg&iact=mrc&uact=8
https://www.google.be/imgres?imgurl=https%3A%2F%2Fsc01.alicdn.com%2Fkf%2FHTB1tg9dacvrK1Rjy0Feq6ATmVXaQ%2F35m3-h-mini-Portable-Ready-Mix-concrete.jpg&imgrefurl=https%3A%2F%2Fwww.alibaba.com%2Fproduct-detail%2F35m3-h-mini-Portable-Ready-Mix_1690210490.html&docid=X8UZhNu_nnoChM&tbnid=70xbgx_ew2xpfM%3A&vet=10ahUKEwiX9vKbsMjkAhWJ2KQKHabFBGkQMwhBKAEwAQ..i&w=800&h=800&bih=781&biw=1400&q=concrete%20mixing%20plant&ved=0ahUKEwiX9vKbsMjkAhWJ2KQKHabFBGkQMwhBKAEwAQ&iact=mrc&uact=8
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POINT OF FUNCTIONAL EQUIVALENCE (FE)

Point of FE Impacts reported in module D Benefits reported in module D
Gate of recycling plant 
(raw material level)

▪ 0 ▪ 1 kg limestone, crushed

At (road) construction 
site

▪ Transport of secondary aggregates to 
construction site (30 kgkm by 16ton 
lorry, EURO5) 

▪ 1 kg Limestone, crushed
▪ Transport of primary aggregates to

construction site (100 kgkm by 16ton
lorry, EURO 5)

At end-product level 
(gate of concrete 
factory)

▪ 1/Xa m³ of concrete made with
. recycled aggregates (impact = 0 unless 

some additional crushing is needed)
. 385 kg cement /m³ concrete 
. 2.11 kg plasticizer /m³ concrete
▪ Transport of secondary aggregates to 

concrete factory site (0 kgkm as 
recycling plant = concrete plant)

▪ 1/Xa m³ of concrete made with
. Limestone crushed 
. 380 kg cement /m³ concrete 
. 2.08 kg plasticizer /m³ concrete

▪ Transport of crushed limestone to 
concrete factory (100 kgkm by 16 ton 
lorry, EURO5)

a With X = mass of secondary aggregates /m³ of concrete
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POINT OF FUNCTIONAL EQUIVALENCE
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FE at recycling plant (1) FE at (road) construction site (2) FE at concrete level (3)
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NET OUTPUT FLOWS

IN

Secondary 

material

OUT

Secondary 

material

Case 1

Case 2

Case 3

Case 4 0

System boundaries 

EN15804

M
o

d
u

le
 A

M
o

d
u

le
 B

M
o

d
u

le
 C

E
O

W

Net output flow 

considered for module D

- =0

- = 0

- =0 0

OUT IN- Net 

output
=

- =

https://www.google.be/imgres?imgurl=https%3A%2F%2F5.imimg.com%2Fdata5%2FXP%2FKY%2FMY-918490%2Fstructural-steel-scrap-500x500.jpg&imgrefurl=https%3A%2F%2Fwww.indiamart.com%2Fproddetail%2Fstructural-steel-scrap-17671516130.html&docid=MaRJEkv8R5911M&tbnid=48No4nXi7lgRmM%3A&vet=10ahUKEwip_KTCncbkAhUlxKYKHRMcCiIQMwh_KAIwAg..i&w=500&h=500&bih=781&biw=1400&q=steel%20scrap&ved=0ahUKEwip_KTCncbkAhUlxKYKHRMcCiIQMwh_KAIwAg&iact=mrc&uact=8
https://www.google.be/imgres?imgurl=https%3A%2F%2Fsc02.alicdn.com%2Fkf%2FUTB83VrVXlLEXKJk43Jaq6z6PpXaD%2FFlat-Glass-Cullet.jpg_350x350.jpg&imgrefurl=https%3A%2F%2Fwww.alibaba.com%2Fproduct-detail%2FFlat-Glass-Cullet_50034162052.html&docid=WPqu9dK4RxBipM&tbnid=pGyRM1wlz26nFM%3A&vet=10ahUKEwjB4s3xncbkAhVZwsQBHRzMBnsQMwhMKAAwAA..i&w=350&h=263&bih=781&biw=1400&q=glass%20cullets&ved=0ahUKEwjB4s3xncbkAhVZwsQBHRzMBnsQMwhMKAAwAA&iact=mrc&uact=8
https://www.google.be/imgres?imgurl=https%3A%2F%2F5.imimg.com%2Fdata5%2FXP%2FKY%2FMY-918490%2Fstructural-steel-scrap-500x500.jpg&imgrefurl=https%3A%2F%2Fwww.indiamart.com%2Fproddetail%2Fstructural-steel-scrap-17671516130.html&docid=MaRJEkv8R5911M&tbnid=48No4nXi7lgRmM%3A&vet=10ahUKEwip_KTCncbkAhUlxKYKHRMcCiIQMwh_KAIwAg..i&w=500&h=500&bih=781&biw=1400&q=steel%20scrap&ved=0ahUKEwip_KTCncbkAhUlxKYKHRMcCiIQMwh_KAIwAg&iact=mrc&uact=8
https://www.google.be/imgres?imgurl=https%3A%2F%2Fthumbs.dreamstime.com%2Fz%2Fmineral-wool-fibers-background-abstract-80062099.jpg&imgrefurl=https%3A%2F%2Fwww.dreamstime.com%2Fstock-photo-mineral-wool-fibers-background-abstract-image80062099&docid=FBfyMHQhJC63KM&tbnid=JnDLyh784DwSeM%3A&vet=10ahUKEwjq4I7WnsbkAhULcZoKHU4PAB4QMwhNKAQwBA..i&w=1300&h=957&itg=1&bih=781&biw=1400&q=mineral%20wool%20fibers&ved=0ahUKEwjq4I7WnsbkAhULcZoKHU4PAB4QMwhNKAQwBA&iact=mrc&uact=8
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AVOIDED (PRIMARY) PRODUCTION

◘ Secondary materials

▪ are part of common practice

▪ affect the production process 

▪ replace secondary materials

Crushed
concrete

Crushed
limestone

Application: subbase for road construction

?
Stabilised sand

https://www.google.be/imgres?imgurl=https%3A%2F%2Fwww.flowerpower.com.au%2Fmedia%2Fcatalog%2Fproduct%2Fcache%2Ff9bb4946b08eb56afc1e83d5b55bf276%2F1%2F0%2F100141315.jpg&imgrefurl=https%3A%2F%2Fwww.flowerpower.com.au%2Frecycled-concrete-aggregate-20mm-100141315&docid=wu0Wa9yWGEkRWM&tbnid=Euu-wCwQwr1DhM%3A&vet=10ahUKEwj7-4_oscjkAhXOC-wKHcOCCD0QMwhiKAgwCA..i&w=700&h=700&bih=781&biw=1400&q=crushed%20concrete%20aggregates&ved=0ahUKEwj7-4_oscjkAhXOC-wKHcOCCD0QMwhiKAgwCA&iact=mrc&uact=8
https://www.google.be/imgres?imgurl=https%3A%2F%2Fwww.semcooutdoor.com%2Fcincinnati%2Fwp-content%2Fuploads%2F2015%2F04%2FDSC_0179.jpg&imgrefurl=https%3A%2F%2Fwww.semcooutdoor.com%2Fcincinnati%2Fquality-stone-products%2Fmulch-gravel-soils%2Fgravel%2Fcrushed-limestone-57s%2F&docid=04aEriLeD9h7LM&tbnid=IedUOPnqfc3w-M%3A&vet=10ahUKEwjbt6LzscjkAhVGyaQKHQ7pB2UQMwh0KAAwAA..i&w=4928&h=3264&bih=781&biw=1400&q=crushed%20limeston&ved=0ahUKEwjbt6LzscjkAhVGyaQKHQ7pB2UQMwh0KAAwAA&iact=mrc&uact=8
https://www.google.be/imgres?imgurl=https%3A%2F%2Fcomps.canstockphoto.com%2Fcement-bag-icon-outline-style-clipart_csp64565518.jpg&imgrefurl=https%3A%2F%2Fwww.canstockphoto.com%2Fillustration%2Fcement-bag.html&docid=JJ0kGAO2bUlveM&tbnid=8ZLJ0jx4ovinwM%3A&vet=10ahUKEwijyY6-s8jkAhUMyKQKHVojCZMQMwhoKAUwBQ..i&w=450&h=470&safe=active&bih=781&biw=1400&q=cement%20drawing&ved=0ahUKEwijyY6-s8jkAhUMyKQKHVojCZMQMwhoKAUwBQ&iact=mrc&uact=8
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CONCLUSIONS

◘ Module D=valuable information as it recognizes the design for reuse, 

recycling and recovery

◘ Uncertainty related to module D is high

▪ Long life span of a building

▪ Many assumptions and methodological choices → significant impact on the results

◘ There is a need to further discuss/harmonise the calculation of module D

◘ Results should always be used with care and interpreted together with

underlying scenario’s
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Questions?

Belgian Building Research Institute

Laetitia DELEM - laetitia.delem@bbri.be

Module D in the Building Life Cycle: Significance Based on a Case Study Analysis
L Delem and L Wastiels, 2019 IOP Conf. Ser.: Earth Environ. Sci. 290 012042 
https://doi.org/10.1088/1755-1315/290/1/012042

The practical use of module D in a building case study: assumptions, limitations and 
methodological issues, L Delem and L Wastiels
2019,  IOP Conf. Ser.: Earth Environ. Sci. 323 012048 
https://doi.org/10.1088/1755-1315/323/1/012048
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