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INn the next 30 minutes we will cover:

Ramboll

ORORORO

Future demand of life-cycle-based information

Why LCA and EPD tools matter

How Stykka integrates LCA in its business

Technical realisation of Stykka's tool
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» Carbon footprint required for

xR harmonised products

* *

Fa. « Part of DoPc and Digital Product
Passport

* By 2030: full EPD environmental

« Green Claims Directive indicator set

« Battery Regulation (2028)  More than 400.000
manufacturers of construction

« Construction Products Regulation (CPR) products in the EU

(plus imported products) affected




400,000 manufacturers affected by CPR

Assumption: 10 regulated products per manufacturer

Demand of 4,000,000 LCAs by 2030

EPDs continue to exist for unregulated product categories

23.000

Total number of registered
EPDs in Jan 2024

4.000.000

Assumed number of CPR
regulated products




How can manufacturers address the
increasing demand for LCAS?
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Stykka’

We make next generation
building interiors for large
scale real estate owners and
operators




DURABLE




( DIGITALLY MANAGED )

Stykka







( DESIGNED FOR DISASSEMBLY )

Stykka® www.Stykka.com



Seamless Upgrades and Maintenance

The combination of our physical products and our digital twin technology allows
for installed products to be repaired, upgraded, and reconfigured over time

3
Tenant 1
>

|

A

Tenant 2

A

Tenant 2

Year 0

Base kitchen
Add ons: None

Price 1800 EUR

Year 5

Upgrade 01
Add ons: Cabinet, drawers

Price 2625 EUR

Year 7

Upgrade 02

Add ons: Cabinet, drawers, Fronts,

Accessories

Price 3860 EUR

Year 10

Upgrade 03
Add ons: Cabinet, drawers, Fronts,
Accessories, Drawers, Base extensions

Price 6215 EUR



Benefits

Product Owner:
Convenient way to repair and upgrade the product
Extend product life span

Save resources by ‘repairing, instead of replacing’

Stykka’

Manufacturer:

Convert unknown product owners into
life-long customers

Embed a web-shop in every product

Sell spare parts and product upgrades using existing
infrastructure

Improve products using actual usage data

Full compliance with future regulation: DPP, “Right to
repair”, LEAN, CBAM, ECO Label




Clients & I\/Iedia]

Stykka Launches Kitchens To
Last A Lifetime In The Circulal
Economy

Mark Sparrow Senior
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‘e, Product

= Connect™

OO OO | Turn any product connected, tracable and

c;“-‘ 7 r_—*i effortlessly repairable.
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Solution

Stykka™ © 2024 — Denmark

Add a Product ID tagto ~

any product

Stykka

—

Use any phone to connect
with the product

Digital Twin

Product History

Impact Data + Certifications

Web Shop

Verification



Fleet Management

Stykka™ © 2024 — Denmark

Stykka

ESG Reporting

Operations Reporting

Repairs, Spare parts

Certifications

Insurance



Product Studio Bathroom furniture

Above you can add the data that relates to the whole product and below you
can add data for the individual components the product is made off.

122 Components 13.1% Done (16 of 122)
Component Amount Progress Actions
Handle

handle_2x_combo-2..

Tightening screw 16...
g g 16 o
combo16mm Cap 12...

nail-23-4mm

Existing Component
8 Check data >
3,5-15SF@_3,5-158S... -

NODO

I

Threespin Cap 1213...

5,0-60SU_5,0-60SU

16 >

4
: l E ﬂ

4,0-15SU_4,0-15SU



Product Studio

Handle

7 Spare part settings

Materials

Select one or more materials that the component '‘Handle’ is made of.

' Metal ~ Plastic v

Qs

Al suggestion

Steel

Metal types

Aluminium

Brass

Previous m



Product Studio

Handle

7 Spare part settings

Packaging & logistics for component

Here you inform the calculation about the efficiency of the packaging.

Components pr. batch Delivered on pallet
pcs no yes
Packing material* Weight of packaging
Choose material v 0| g -4
Return pallet Return packing
no yes no yes

Here you inform the calculation about the efficiency of the
transportation of the component to you.

Production site

Previous m



Product Studio

Handle

L7 Spare part settings

Q9 0 .0 0@

Documentation

Any documents you have, that can verify your data can be added here.
Upload Invoice
Drop file here to upload...

Browse files

Upload other documentation (eg. FSC or PFSC certificate)

Drop file here to upload...

Browse files

® Prexlobs m
!
Styvkka*



User
Front-end

Stykka™ © 2024 — Denmark

Stykka’

Turn unknown product owners
into lifelong customers

Acquire new customers by turning
every product into a tool for lead-
generation.

PLEASE WAIT to be SEATED




Manufacturer
BaCk-end P — - oy

® oasnboara

l& Live Products

Gj Product Templates

80 components

Emissions Sort by: Total Emissions v Material Use Cllon 110 ingividus! meterials 10 vee e i inclstion

oy Suppliers :
i
J ]
) w— -
G} Settings — cme—
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Stykka™ © 2024 — Denmark

www.Stykka.com



Automating
LCA calculation

lllllll



A list of parameter values is sent to PS Web.
Results are immediately returned via API.

Parameter list

IPoint

Product Sustainability

v umberto’

LCIA results know the flow.

(.json format) ec%inve nt

Ramboll

26



All materials, energy and transports are translated into

parameter values

Ramboll

==¢ Model Parameters (71)

|Grc-up | |Name | |‘u"ar'|able | | |Amnunt | |I.Jnit
A1-A3 Wood in product  PLYBIRCH_PR | P... PLYBIRCH_PR kg
A1-A3 Wood in product CHIPBOARD PR ... CHIPBOARD_PR kg
-A3 Wood in product MDF_PR | MDF i... MDF_PR [ 0]kg
1-A3 Wood in product CORK_PR | Cork... CORK_PR [ 0]kg
A1-A3 Surface materia... LINO PR | Linol.. LINO_PR kg
A1-A3 Surface materia... ADHESIVE PR ... ADHESIVE_PR kg
A1-A3 Surface materia... MELA PR | Mela... MELA PR [ 0]kg

27



Results may feed into diverse applications:
From internal product optimisation to PCF, LCA, and EPD

Inventory
Stykka 3D Kitchen Model
Parts List
@ —>»  Bill of materials
Inventory
database l

Parameter values

Ramboll

API

Calculation

iPoint ] .
Product Sustainability

Parameterised
LCA model

LCA results

API

Further processing

Stykka’

—

=

Results
database
(.json)

Design for
Environment

PCF or LCA

EPD

(DoPc/DPP)

EPD”

28



The data contained in the .json is automatically processed

into, for example, an EN-15804

Environmental Impacts
Global warming potential - Total (GWP-total)
Global warming potential - fossil fuels (GWP-fossil)

Global warming potential - biogenic (GWP-biogenic)

Global warming potential - land use and land use change (GWP-luluc)

Depletion potential of the stratospheric ozone layer (ODP)

dif potential, (AP)
Eutrophication potential - freshwater (EP-freshwater)
Eutrophication potential - marine (EP-marine)
Eutrophication potential - terrestrial (EP-terrestrial)
Photochemical 0zone creation potential (POCP)
Abiotic depletion potential - non-fossil resources (ADPE)
Abiotic depletion potential - fossil resources (ADPF)
Water deprivation potential (WDP)

Use of Resources

p 9y ay (PERE)
Renewable primary energy for material use (PERM)

Total renewable primary energy (PERT)

primar gyas an energ) (PENRE)
Non-renewable primary energy for material use (P ENRM)
Total non-renewable primary energy (P ENRT)

Use of secondary materials (SM)

Use of renewable secondary fuels (RSF)
Non-renewable secondary fuels (NRSF)

Net use of fresh water (FW)

Waste Categories

Hazardous waste disposed (HWD)

Non-hazardous waste disposed (NHWD)

Radioactive waste disposed (RWD) - Total

Output Categories

Components for Reuse (CRU)

Materials for recycling (MFR)

Materials for energy recovery (MER)

Exported energy, electric (EEE)

Exported energy, thermal (EET)

Additional Impact Categories and Indicators
Particulate matter emissions potential (PM)

lonizing radiation potential - human heaith (IRP)
Eco-toxicity potential - freshwater (ETP-fw)

Human toxicity, cancer effects (HTP-c)

Human toxicity, non-cancer effects (HTP-nc)

Soil quality potential (SQP)

Ramboll

Unit

kg CO2-eq
kg CO2-eq.
kg CO2-eq.
kg CO2-eq
kg CFC-Tkeq
mol Hieq.
kgP-eq
kgN-eq,
molN-eq.
kg NMVOC eq
kg Sb-eq.
MJ

m?world eq. Deprived

M
MJ
M
MJ
M
M

M
MJ

m

Incidence of disease
kBqU235-eq.
CTUe
CTUR
CTUR

dimensionless

ALA3

110E+02

108E+02
187E+00
1R2E-01
4,82E-06
8,39E-01
3,82E-02
140E-01
2,08E400
5,08E-01
151E-03

148E+403

5,09E+01

139E402
137E400
140E+02
146E+03
2,65E+401
149E+03
541400
0,00E+400
0,00E+400

8,37E-01

8,00E400
156E+02
3,64E-03

0,00E400
2,02E400
0,00E400
0,00E400

0,00E+00

103E-05

151E+01
9,52E402
343E-07
183E-06

4526402

A4

1DE+00

11E+00
9,54E-04
5A4F-04
239E-08
240E-03
7,79E-05
6,04E-04
6.14E-03

3,72E-03
3,66E-06
157E401
7.79E-02

2,45E-01
0,00E+00
2,45E-01
157E+01
0,00E+00
157E+01
0,00E+00
0,00E400
0,00E+00

189E-03

107E-02
324E-01
5,2E-06

0,00E+00
0,00E400
0,00E400
0,00E+00

0,00E+00

8.7E-08
2,1E-02
7,70E+00
5,0E-10
11E-08

941400

A5

7,28E-02
186E-04.
7,26E-02
9,19E-08
4,05E-12
407E-07
132E-08
103E-07
104E-06
6,32E-07
6,22E-0
2,66E-03

132E-05

6,69E-01
-137E+00
-7.02E-01
8,98E-01
-8,95E-01
2,66E-03
0,00E400
0,00E+400
0,00E+00

3,22E-07

181E-06
5,50E-05
8,69E-D

0,00E+00
0,00E400
0,00E+400
756E-02

147E-01

139E-11
3,58E-06
131E-03
852E-14
189E-2
160E-03

c1

6,40E-02
6,40E-02
2,79E-05
8,05E-06
134E-09
5,66E-04
2,99E-06
2,63E-04
2,85E-03
8,59E-04
2,82E-08
8,36E-01

2,98E-03

7,48E-03
0,00E+00
7,48E-03
8,36E-01
0,00E+00
8,36E-01
0,00E+00
0,00E400
0,00E+00
4,63E-05

6,15E-04
1BE-02
164E-07

0,00E+00
0,00E+00
0,00E400
0,00E+00
0,00E+00

159E-08
6,85E-04
3,53E-01
309E-11
16E-D
5,67E-02

cz

9,39E-01
9,38E-01
8,16E-04
4,63E-04
2,04E-08
2,05E-03
6,66E-05
5,7E-04
5.25E-03
3,1BE-03
3,13E-06
134E401

6,66E-02

2,09E-01
0,00E+00
2,09E-01
134E401
0,00E+00
134E401
0,00E+00
0,00E+400
0,00E+00

162E-03

9,2E-03
2,77E-01
4,38E-06

0,00E+00
0,00E+00
0,00E+400
0,00E+00

0,00E+00

6,99E-08
180E-02
6,59E400
4,29E-D
9,526-09

8,05E+00

c3

2,22E400
2.22E400
267E-04
6,20E-04
9,74E-09
4,48E-03
2,21E-04
133E-03
133E-02
407E-03
185E-05
7.02E400

3,78E-01

7.83E-01
0,00E400
7,83E-01
3,BE401
-243E401
7.02E400
0,00E+00
0,00E400
0,00E400

437E-03

3,66E-02
3,4E+00
125E-05

0,00E400
2,00E+01
0,00E400
2,81E400

549E400

7.BE-08
4,90E-02
8,25E+00
8.36E-1D
2,59E-08

1HUE+L

ca

9,40E-01
9,38E-01
107E-03
4,26E-04
2,9E-08
2,58E-03
6,35E-05
8,14E-04
8.29E-03
423E-03
2,84E-06
148E401

6,85E-02

2,42E-01
0,00E400
2,42E-01
148E401
0,00E+00
148E+01
0,00E+00
0,00E400
0,00E+00

5,01E-03

8,83E-03
3,02E-01
4,46E-06

0,00E+00
0,00E400
0,00E400
0,00E400

0,00E+00

8.06E-08
185E-02
7,03E+00
4,BE-D
8,79E-09
135E+01

-149E+401
-148E401
-4,90E-02
-347E-03
-3,66E-07
-104E-01
-4,00E-03
-2,0kE-02
-2,36E-01
-8,65E-02
-164E-04
-148E402

-3,65E+00

-6,65E400
0,00E400
-6,65E+00
-148E402
0,00E400
-148E402

156E401
0,00E400
0,00E400

-5,7E-02

-133E400
-9,77E+00
3,5E-05

0,00E400
0,00E+00
0,00E400
0,00E400

0,00E+00

-130E-06
116E-01
-8,09E401
8,00E-08
-9.21E-08

-3,26E401

-compliant table

A major part of the impact categories is
calculated as usual:

Environmental indicators (e.g. GWP, AP, POCP)

PERT and PENRT

Fresh water

Waste categories

Additional impact categories

29



The data contained in the .json is automatically processed
Into, for example, an EN-15804-compliant table

Unit ALA3 A4 A5 c1 c2 c3 ca D
others can only be evaluated when
Global warming potential - Total (GWP-total) kg CO2-eq 1DE+02 11E+00 7.28E-02 6.40E-02 9:39E-01 222E400 940E01 | -149E401 o y
Global warming potential - fossil fuels (GWP-fossil) kg CO2-€q. 108E402 1DE+00 186E-04 6,40E-02 9.38E-01 2,22E400 938E-01 | -148E401 . . . . .
Global warming potential - biogenic (GWP -biogenic) kg CO2-eq. 187E+00 9,54E-04 726E-02 2,79E-05 8,16E-04 267E-04 107E-03 -4,90E-02 m O d e I I I n I S I n C O m I I a n C e W I t
Global warming potential - land use and land use change (GWP-luluc) kg CO2-eq 1RE-01 541E-04 9,9E-08 8,05E-06 463604 6,20E-04 426E-04 | -347E-03 g p
Depletion potential of the stratospheric ozone layer (ODP) kg CFC-Tkeq 4,82E-06 239E-08 4,05E-2 134E-09 2,04E-08 9,74E-09 2,0E-08 -3,66E-07 .

dife potential, (AP) mol H+eq. 8,39E-01 2,40E-03 4,07E-07 5,66E-04 2,05E-03 4,48E-03 2,58E-03 -104E-01 C e r t a I n r u I e S
Eutrophication potential - freshwater (EP-freshwater) kg P-eq. 382E-02 7,79E-05 132608 2,99E-06 6,66E-05 22104 635E-05 | -4,00E-03
Eutrophication potential - marine (EP-marine) kg N-eq 140E-01 6,04E-04 103607 2,63E-04 5.7E-04 133603 8.UE-04 2002
Eutrophication potential - terrestrial (EP-terrestrial) molN-eq. 2,08E+00 6.4E-03 104E-06 2,85E-03 5.25E-03 133602 8.29E-03 -2.36E-01
Photochemical 0zone creation potential (POCP) kg NMVOC eq. 5,08E-01 372603 6,32E-07 8.59E-04 3,BE-03 407E-03 423E-03 | -B65E-02
Abiotic depletion potential - non-fossil resources (ADPE) kg Sb-eq 15103 366E-06 6220 2,826-08 3,BE-06 185E-05 2,84E-06 -164E-04
Abiotic depletion potential - fossil resources (ADPF) MI 148E+403 157401 2,66E-03 836E-01 134E401 7,02E400 148EH01 | -148E02
Water deprivation potential (WDP) mworld eq. Deprived | 509E+01 7,79E-02 132605 2,98E-03 6,66E-02 3,78E-01 685E-02 | -365E400
Use of Resources
p oy ay (PERE) M3 139E402 245E-01 669E-01 | 7.48E-03 2,09E-01 7.83E-01 242601 | -665E400
Renewable primary energy for material use (PERM) MI 137E400 0,00E+00 1376400 | 0,00E+400 0,00E+00 000E#00 | 0,00E+00 0,00E+00
Total renewable primary energy (PERT) M3 140E+402 245601 702601 | 7A48E-03 2,09E-01 783E-01 242601 | 6656400 P E R E y P E R M
N ble primary energy as an energy carrier (PENRE) M3 146E403 157E401 8.98E-01 8,36E-01 134E401 3.BE0L 148E401 | -148E402
Non-renewable primary energy for material use (PENRM) MI 2656401 0,00E+00 8O5E-01 | 0,00E+00 0,00E+00 243E401 | 000E+00 0,00E+00 P E N R E P E N R M
Total non-renewable primary energy (PENRT) M3 149E+403 157E+401 2,66E-03 836E-01 134E401 7,02E400 148E01 | -148E+402 ’
Use of secondary materials (SM) kg 541400 000E+00 000E400 | 0,00E+400 0,00E+00 000E+00 | 0,00E400 156E+401
Use of renewable secondary fuels (RSF) MI 0,00E+00 0,00E+00 000E#00 | 0,00E400 0,00E+00 000E#00 | 0,00E400 0,00E+00
Non-renewable secondary fuels (NRSF) MI 0,00E+00 0,00E+00 000E#00 | 0,00E+00 0,00E+00 000E#00 | 0,00E+00 0,00E+00
Net use of fresh water (FW) ms 8,37E-01 189E-03 322607 4,63E-05 162E-03 437E-03 501E-03 -5,7E-02
Waste Categories
Hazardous waste disposed (HWD) kg 8.00E+00 107€-02 18E-06 6,5E-04 9.2E-03 366E-02 883E-03 | -133E400 S M R S F N R S F
Non-hazardous waste disposed (NHWD) kg 156E+402 324E-01 550E-05 1BE-02 277601 3HEH00 302601 | -977E+400 2 2
Radioactive waste disposed (RWD) - Total kg 364E-03 5,26-06 869E-D 164E-07 4,38E-06 125605 4,46E-06 3,5E-05

Output Categories

Components for Reuse (CRU) kg 0,00E+400 0,00E+00 0,00E+00 0,00E+00 0,00E+00 000E+00 000E+00 000E+00
Materials for recycling (MFR) kg 202E400 000E+00 0,00E+00 0,00E+00 0,00E+00 2,00E401 000E+00 000E+400
Materials for energy recovery (MER) kg 0,00E+400 000E+00 0,00E+400 0,00E+400 0,00E+00 000E+00 000E+00 000E+00
Exported energy, electric (EEE) MJ 000E+400 000E+00 7,56E-02 0,00E+00 0,00E+00 28IE+400 000E+00 000E+400
Exported energy, thermal (EET) MJ 000E+400 000E+00 147E-01 0,00E+00 0,00E+00 549E400 000E+00 000E+00

Additional Impact Categories and Indicators

Particulate matter emissions potential (PM) Incidence of disease 103E-05 87E-08 139E-11 159E-08 6.99E-08 7.BE-08 806E-08 -130E-06
lonizing radiation potential - human heaith (IRP) kBqU235-eq. 15401 2,1E-02 358E-06 6,85E-04 180E-02 4,90E-02 185€-02 116E-01

Eco-toxicity potential - freshwater (ETP-fw) CTUe 952E402 7708400 131E-03 353E-01 6,59E400 8,25E400 703E400 -8, 09E401 .

Human toxicity, cancer effects (HTP-c) CTUR 343607 50E-D 852E-14 300E-1L 429E-D 836E-D 4BE-D 800E-08 O u t p u t C a t e g O r l e S
Human toxicity, non-cancer effects (HTP-nc) CTUR 1836-06 11E-08 189E-2 16E-D 9,52E-09 259E-08 8,79E-09 -9,21E-08

Soil quality potential (SQP) dimensionless 452E402 941E+00 160E-03 567E-02 8,05E+400 LUEOL 135E401 -326E401

Ramboll



The JSON file also allows further analyses
such as export of inventory data and graphics

Examples for automated
reporting features:

Dominance analysis

100%
80%
60% — = _ Ea B
Life Cycle Inventory table O
y y | 20%
. | 0% i
Ready-to-use graphics | oo% o R R
. . -40% Material Weight-%
Comparison of inventory -60% -
. . N ) Birch Plywood WBP 71,0%
items vs. impacts | &N & & Y °
\$<2’ b\o@ . Countertop (particle board) 16,3%
: o Q’ (©
Dataset mapping table (ﬁ Stamped and bent sheet metal 7,3%
i Polyamide parts 2,6%
. Linoleum 1,3%
P e P === UV Va rnish 11%
— > Linoleum adhesive 0,2%
PVC parts 0,1%
Fastening materials (steel) 0,1%

Ramboll




The Final Steps Towards Full Integration

Ramboll

Conventional EPD

Environmental - T77EPD
Product
EDD)
aaaaaaaa ion
[Product name]
=== =

LCA tool

<0 Digital EPD

EPD

885"

L

32



Thank youl!

lllllll



Bright
Ideas.
Sustainable
change.



How can we make mass creation of LCAs faster, more efficient
and more affordable?

Key Considerations

LA

Integration with software
systems (e.g., CAD, ERP)

LCA models covering a
maximum of products

Empowering
Non-Experts

Ramboll 36



	Slide 1: Digitalisation of LCAs and EPDs
	Slide 2
	Slide 3: In the next 30 minutes we will cover:
	Slide 4: Regulatory requirements increase the need for life-cycle-based information
	Slide 5: The new CPR will massively increase the need for LCA in the construction products industry alone
	Slide 6: The Development  leads to one question:
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25: Automating  LCA calculation 
	Slide 26: A list of parameter values is sent to PS Web. Results are immediately returned via API.
	Slide 27: All materials, energy and transports are translated into parameter values
	Slide 28: Results may feed into diverse applications:  From internal product optimisation to PCF, LCA, and EPD
	Slide 29: The data contained in the .json is automatically processed into, for example, an EN-15804-compliant table 
	Slide 30: The data contained in the .json is automatically processed into, for example, an EN-15804-compliant table 
	Slide 31: The JSON file also allows further analyses such as export of inventory data and graphics
	Slide 32: The Final Steps Towards Full Integration
	Slide 33: Thank you!
	Slide 34
	Slide 36: How can we make mass creation of LCAs faster, more efficient and more affordable? Key Considerations

