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“The most important component
carries the greatest uncertainty”

How Wirthwein tries to determine and optimise the CO, footprint of plastic parts

Determining the CO, footprint of a plastic product is not easy,
especially since the biggest uncertainty factor comes from
outside the processing plant. The Wirthwein Group provides in-
sight into its approach to bringing transparency to the footprint
and discloses results and considerations.

Text: Dipl.-Ing. Markus Liiling, Editor-in-Chief K-PROFI

As a family-owned company with 22 production sites in six coun-
tries, 3,500 employees, 400 million EUR turnover and several hun-
dred injection moulding machines, the Wirthwein Group, headquar-
tered in Creglingen, Germany, supplies customers in the automotive,
railway, electrical industry, household appliances, medical technol-
ogy, and interior design sectors. “Materials account for the largest
share of costs in our production - 60 per cent on average,” reports
board spokesman Marcus Wirthwein, “the second most important fac-
tor, after personnel costs, is electricity consumption, followed by all
other factors.”

It's a similar story with the CO, footprint. “The plastic we process ac-
counts for about 80 per cent of the emissions,” analyses Holm Rie-
penhausen, Chief Technology Officer, “around 10 per cent is account-
ed for by narrower plastics processing, operating technology such as
compressed air, recooling and lighting, and 10 per cent by other tasks
such aslogistics, IT and administration.” At Wirthwein, too, the usual
performance indicators of emission reduction/sales (CARR ranking)
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Along the value chain, every material,
every machine, and every process step have a €0, footprint.

and energy consumption/quantity of material processed (M-SEC,
P-SEC, S-SEC) describe the efforts to achieve the most energy-effi-
cient and low-CO, production possible, but they are subject to many
external factors that call the validity of the values into question.

CO, footprint missing for 90 per cent of materials

“Given that materials account for 80 per cent of the CO, footprint, the
real lever for reducing the CO, footprint lies in the decision on mate-
rials and processes. In a Tier 2 or Tier 3 position, I as a processor have
only limited influence on the product design. And on whether I use
a foaming process and thus reduce my material input, whether I can
use sandwich technology to put recycled material into the core, or
whether I use material with a better CO, footprint. I can advise, but I
cannot determine the component concept,” Holm Riepenhausen re-
grets, “the key to good efficiency or CO, balance lies elsewhere - in
a product and material design that is essentially determined by our
customers.” Particularly obstructive to this is the still low transpar-
ency on the materials side. “For more than 90 per cent of the Name
Grades used, we currently don't get any CO, values from the plastics
producers,” complains the technical director, “so the most important
component brings with it the greatest uncertainty.”

Are alternatives to stock materials an option? Holm Riepenhausen:
“As far as CO, values of Name Grades are known, alternatives can be
identified. In the broad classification of polycarbonate (PC), poly-
amide (PA), polypropylene (PP), one can try to work with the ma-
terial whose energy requirement in production is the lowest - in
more technical applications that would be PP. We are also interest-
ed in the topic of biopolymers because that would also bring signif-
icant advantages.”

Biggest savings expected in the highest
specific energy consumptions

Wirthwein looked all the more closely at the two 10-% blocks of their
CO, footprint. From an emissions point of view, the many production
sites close to the customers prove to be a competitive advantage. An
energy management system that has been in use for many years has
already created transparency in detail. “All consumers are tackled de-
cisively,” says Holm Riepenhausen.

In the 10 % block, which concerns pure plastics processing, the fo-
cus is on the machines and systems that use the most energy - meas-
ured in kWh/kg. Holm Riepenhausen: “We have a stringent plan in
place, staggered according to the savings effect. They work best for
those materials that physically cause the highest specific energy con-
sumption. We attach great importance to energy-efficient technol-
ogies. We evaluate each investment according to efficiency using a
TCO approach. We aim for an annual progress of minus three percent
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“For more than 90 per cent of the Name Grades used, we are
currently not getting any CO, values from the plastics producers,” Holm
Riepenhausen, technical director of the Wirthwein Group, notes.

in specific energy consumption. We have established that as a realis-
tic target, and we see this as being possible in our machine fleet for
the next five to ten years.”

Every operational measure has a C0, effect

The underweighted control variables within the 10-% block - con-
sisting of operating technology, in-plant logistics, IT and adminis-
tration - are also in view. “I don't want to highlight any one factor,
but for all factors of energy management there is an action plan on
how we make progress. Compared to the 80 per cent block, these are
drops in the ocean, but you still have to take care of your own sphere
of influence. Because every measure ultimately has not only an emis-
sions effect but also a cost effect,” Holm Riepenhausen emphasises.

“At the moment, no comprehensive, serious C0, balancing can be
done because the main influencing variable is not consistently avail-
able. Nevertheless, we have to give our customers a decision-making
tool. Therefore, we first work with standard values and, if necessary,
make the advantages or disadvantages of individual materials trans-
parent in a difference analysis.” Holm Riepenhausen wants to take
care of this non-transparent 80-% block of the CO, footprint in a con-
certed effort — with product design, process and material selection
and an evaluation tool that allows a comparative balance and helps
to make the right decisions: “We are not waiting for an SAP tool that
may one day be considered the industry standard. We know where
we have to go - via ABC analyses, in self-supply, in optimising emis-
sions and saving costs. Energy-efficient production is also cost-ef-
fective, and the ecologically right decision is also the economically
right one,” he is convinced. “ In addition to cost calculation, CO, cal-
culation will also be needed in the future.”

Tools for determining the CO, footprint are useful

“Therefore, along the value chain, every material, every machine and
every process need a CO, footprint.” Sooner or later, all suppliers will be
obliged to provide footprint data, the two board members predict. Until
then, however, tools will be needed to help make decisions.” We can't
wait until all material data is available and until the system competi-
tion among the tool providers has been decided,” Holm Riepenhaus-
en concludes: “There are already tools on the market, some of which,
like the Reach system, are very elaborately designed. Nevertheless,
they do not solve the problem of not knowing the material footprint.”

Even though those responsible at Wirthwein expect further develop-
ments on the supplier market in the near future, they have decided
to set up a tool for CO, balancing themselves. “We use it to advise our
customers on the selection of materials, processes and logistics con-
cepts. Because regardless of the unavailability of material values, I can
suggest a product layout that leads to a C0,-optimised product. What
works well is to compare individual Name Grades or manufacturing at
individual sites. In the comparison I get a real delta value that is al-
so tenable in itself,” Holm Riepenhausen has analysed, which is why
Wirthwein wants to actively offer his customers the assessment via
the tool this year: “It won't be certified, but it will be an effective de-
cision-making aid.”
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Identical and transfer parts can improve the balance sheet

Looking beyond just the moulded part can also help decisions.
“We should also put a CO, sticker on every mould,” suggests Mar-
cus Wirthwein, “that would also favour takeover parts from previ-
ous models.” Many parts in successor models of the automotive in-
dustry would look slightly different with unchanged requirements
and would not have a positive effect on the C0O, balance, but lead
to emissions in the development and production of the new tools:
“With new model series, common part strategies are always set up,
but why do I have to redesign proven parts every time? If I use parts
from the same mould for one model longer, what is the footprint?
Maybe we need to attach a CO, value not only to the components,
but also to the tools.”

Despite the extensive discussion about the use of recycled material
in many non-critical applications, it is still difficult to implement.
Holm Riepenhausen: “We have offered our customers large-scale tri-
als in which we increase the recyclate use quota for some products
gradually, batch by batch and clearly shown slowly to see whether
the quality is maintained with the use quota. No customer accepted
the offer.” And he points out a contradiction: “Even the use of pro-
duction recyclate or circulating material from our own production
is prohibited by some customers, although they demand elsewhere
that more recyclate should be used. There are still a lot of reserva-
tions to be still have to be cleared up.”
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“If we still have to supply customers in Germany from many hundreds of kilometres
away instead of over the fence for cost reasons, that is also greenwashing to me,”
complains Marcus Wirthwein, board spokesman of the Wirthwein Group.

The use of recycled materials still fails
due to reservations and concerns

Despite the extensive debate about it, the use
of recycled material is still difficult to imple-
ment in many non-critical applications. Holm
Riepenhausen: “We have offered our custom-
ers large-scale trials in which we increase the
recyclate use quota for some products gradu-
ally, batch by batch and clearly documented
slowly in order to see whether the quality is
maintained with the use quota. No custom-
er accepted the offer.” And he points out a
contradiction: “Even the use of production
recyclate or recycled material from our own
production is prohibited by some customers,
although they demand elsewhere that more
recyclate should be used. There are still a lot
of reservations to overcome.”

Confidently, Marcus Wirthwein goes one step
further: “We would even be prepared to take
back all the parts we produce - vehicle com-
ponents, lye containers, track fastenings,
fan wheels - if these cycles could be organ-
ised and worked. We know exactly which ma-
terial we used to make which parts, even a
long time ago, and where the recyclate from
these could be well reused.” Marcus Wirth-
wein: “The cycle has to fit. And it just doesn't
fit. Not yet.”

He adds another thought: “Perhaps we need
to focus more on CO,. OEM customers in
particular must be prepared to support the
change process in favour of the CO, balance
and perhaps use a different material.” If all
testing and application requirements remain
as high as they are, nothing will change, he
notes, offering an example from automotive
supply: “Our window frame trim was mostly

Emissions per component

[g CO,e/piece]
Scope 3 Upstream material 438,45
Scope 3 Upstream purchased parts 20,20
Scope 3 Upstream Packaging
Scope 3 Upstream Transport 3,56
Result Scope 3 Upstream 462,21
Scope 1+2 Injection molding machine 13,36
Scope 1+2 Surcharge production 5,28
Scope 1+2 Downstream processes 19,80
Result Scope 1 and 2 38,44
Scope 3 Downstream transport 42,81
Result Scope 3 Downstream 42,81
Total 543,46
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PA-GF15. Now we make them in PP. With the
1:1 change to PP, they don't pass the old cli-
mate change tests, but with a few design
tweaks to the part and some sensible adjust-
ments to the test parameters, they pass the
test in PP today.”

Part of the solution is more in-house
energy generation

In addition to reducing energy use, Wirth-
wein wants to generate more green energy
itself. Holm Riepenhausen: “The key figure
to improve ourselves is own generation in
proportion to our own energy consumption.
This is how we can measure our progress, in
terms of both generation and savings. We
set ourselves clear targets here - but not for
€0, emissions per euro of turnover, because
we don't consider that to be reputable. The
share of self-generated green energy - pho-
tovoltaics, wind and combined heat and pow-
er plants are already operated by Wirthwein -
in consumption is to grow from 20 to at least
30 per cent by 2035,” he announces.

“If we really want to become completely in-
dependent and completely green, this is only
possible with appropriate energy storage sys-
tems, of which we must create even more ca-
pacities.” The company has also become active
in this area, as Marcus Wirthwein explains:
“Many years ago, we participated in the start-
up JenaBatteries, which develops metal-free
redox flow batteries as stationary large-scale
power storage systems. We manufacture the
distribution plates for these storage systems
as well as bipolar plates for fuel cells. At wind

Emissions per kg product Share of emissions
[kg CO,e/kg product] [%]
1,75 80,68

0,08 3,72

0,00

0,01 0,66

1,84 85,05

0,05 2,46

0,02 0,97

0,08 3,64

0,15 7,07

0,17 7,88

0,17 7,88

2,16 100,00

Wirthwein's own CO, assessment tool (shown here with data from a specific product example)
is not certified, but it does allow comparative balancing and is an effective decision-making aid.
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and solar farms or at energy hubs, electricity can be stored close to
the generator and fed into the grid at different times. The production
of green hydrogen could also be supported in this way.” Holm Riepen-
hausen: “We increase the share of self-generated energy, save in pro-
duction, and as an enabler we manufacture products for storage and
actively do something to make the energy transition possible. That's
quite a neat approach for a company of our size.” Offsetting any activ-
ities through third-party C02 projects is something Marcus Wirthwein
rejects: “Buying CO2 certificates means greenwashing to me.”

Price still beats ecology . ; 1 B ' :
Energy-efficient granulate drying plant & S8 S

Despite all considerations, Marcus Wirthwein still sees a large dis- :

crepancy in the value chain: “The customer says: If the price is right, o

you are welcome to produce our component in Germany with a better Co m pete n ce WI t h Koc H
€0, balance, but if the price is not right, please deliver from abroad.

At some point in the price negotiation, production location and O, Top-class peri pheral tech nology!
suddenly no longer play a role: price beats ecology.” This leads to the
fact that even customers geographically close to a Wirthwein loca-
tion are not necessarily served from there. Marcus Wirthwein: “If we
still have to supply customers in Germany from many hundreds of
kilometres away instead of over the fence for cost reasons, that is al-
so greenwashing to me. Some products are driven all over the coun-
try and then it is claimed that they are C0,-neutral. We're not saving
the environment with that, definitely not.”

FASTI-KOCH granulate dryer
Top-mounted dryer for small to
. medium throughputs:

" Intelligent drying with ERD
F compressed air technology

Another challenge is the global competition that has emerged due
to different certificates and different criteria in the individual coun-

tries. Marcus Wirthwein: “One customer wants this certification, an- GRAVIKO-Series

other wants that standard. There needs to be real comparability with

uniform criteria and uniform measurement procedures!” Gravimetric dosing and
weighing, checking,

Affordable expansion of renewable energy

; ; correcting and evaluating
and clear prices for pollution called for

in one operation

What framework conditions and initiatives are needed to improve the
situation? Politics and associations would have to pull together, and
institutions - SKZ, KUZ, Fraunhofer Institutes - would also have to
cooperate, says Marcus Wirthwein: “My appeal to the federal govern-
ment: If we are guided by the CO, footprint, we must also recognise
this intention somewhere. On the one hand we want CO, certificates
and recyclate use, on the other hand it should not cost anything.”

KKT-Series

Efficient and energy-saving
auxiliary dryers for plastic

granulate
Holm Riepenhausen supports the point of view: “We need good leg-
islation - cross-sectoral, cross-regional or even global - with clear
pricing for pollution. There must be no loopholes in the implemen- .
tation of the Carbon Leakage Regulation (BECV) that puts German in- .
dustry at a disadvantage.” With a view to renewable energies, he de- KEM-Series
mands: “If individual pioneers get too far ahead of the overall target, Dosing and colouring unit with
this leads to the unhealthy shifts. It doesn't help if I want to present chamber volume dosi ng

myself as particularly green and want to use exclusively green ener-
gy years earlier than others. Because it is not sufficiently available.
The redistribution of a good that is not sufficiently available leads to
skyrocketing prices without the corresponding CO, effect. Therefore,
politics must shape the framework conditions in such a way that the

with touch control unit

real expansion of renewable energies roughly corresponds to the po- Werner Koch
litical goals in terms of time and capacity. The expansion must follow Maschinentechnik GmbH
the targets, keep pace and be affordable in time.” Industriestr. 3
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