
VDMA: Technologies 
for a new world in 
the glass industry

B L O C K  C H A I N  A N D  T R A C K  &  T R A C E  T E C H N O L O G Y 

Automation and digi-
talisation are making 
their mark on glass 

as a product and on how it is 
made. They therefore require 
digital forms of tracking and 
methods to manage and ex-
ploit the excess of data being 
produced. This has reper-
cussions for everything from 
project management, pro-
duction and internal logis-
tics right through to the cus-
tomer. The glass industry is 
also faced with the challenge 
of doing its part to meet ob-
jectives set in climate policy, 
i.e., how to approach recy-
cling and a circular economy 
concept once a glass product 
reaches the end of its lifecy-
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cle. Disposal and demolition 
firms alike need information 
on how to handle, separate 
and reuse materials. 
Navigating this new world 
means collecting and evalu-
ating as much data as pos-
sible, ideally using digital 
technologies – and this is 
where track & trace comes 
in. This process begins 
from the moment a com-
pany receives an order and 
can be based on methods 
including laser marking – 

QR codes as a tool to engage with consumers and to provide useful product information - @ Adobe Stock



something that is offered by 
HEGLA boraident GmbH 
& Co. KG, for example. 
These methods make it 
possible to organise and 
optimize the internal steps 
involved in production and 
track both products and 
processes throughout the 
entire lifecycle.
A virtual ID is created 
in the production plan-
ning stage and then laser-
printed onto the glass pane 
before cutting it. This ID 
takes the form of a data 
matrix code that is 99.9 per 
cent machine-readable. As 
processing continues, the 
glass is identified multi-
ple times, the code is read 
and each reading process 
is shown in the higher-level 
production system, along 
with the location and time 
at which it occurred. This 
provides a seamless over-

view that makes it possible 
to intervene quickly if any-
thing goes wrong. Not only 
that, but it prevents glass 
from going missing and al-
lows damaged panes to be 
remade quickly. The data 
programmed into CNC 
milling and drilling centres 
can be linked to each indi-
vidual pane, cutting down 
on error rates caused by 
incorrect programming. It 
is possible to record every 
single piece of information 
about a pane, including the 
location where it is installed 
– a real asset later on if the 
pane has been damaged 
and needs to be replaced, 
or if it is going to be reused 
or recycled.

CREATING LINKS TO 
CUSTOMERS
Laetus GmbH, a provider 
of hardware and software 

for quality control and 
track & trace systems, and 
Kezzler AS, which makes 
software for cloud-based 
applications, have chosen 
to follow a different path. 
The two companies have 
combined their track & 
trace technologies over as 
many as five different lev-
els, with the aim of making 
end product information 
more transparent on the 
market through the use of 
QR codes (which act as 
digital fingerprints). 
This approach creates an 
added value for consumers, 
which in turn boosts sales: 
a study by MIT revealed 
that improving supply 
chain transparency results 
in a 2-10 per cent in-
crease in willingness to pay 
[Tim Kraft, León Valdés, 
Yanchong Zheng, 2019: 
Consumer Trust in Social 

Responsibility Communi-
cations: The Role of Supply 
Chain Visibility]*. 
The end customer is given 
a better insight into the 
manufacturing process, 
and/or can use digital plat-
forms such as apps and 
websites to gain added ben-
efits along with the product 
itself. This approach aims 
to foster more trust. For 
companies it also provides 
an opportunity to establish 
customer loyalty, enhance 
the reliability of the brand 
and quality standards, 
and prepare for develop-
ing products in the future. 
Production aspects such as 
recycling, the environmen-
tal footprint, supply chain 
monitoring and increased 
automation also play an 
important role. The system 
can be fully integrated into 
an existing production en-
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vironment, even extending 
beyond the factory itself. It 
can end either in an inter-
face with the customer’s 
production management 
system or in a cloud ap-
plication that end con-
sumers can use. 

BLOCKCHAIN 
TECHNOLOGY – FOR 
MORE THAN JUST 
CRYPTOCURRENCIES
As digitalisation becomes 
more widespread, data se-
curity is steadily gaining 
importance for companies. 
Originally used for cryp-
tocurrencies, blockchain 
technology is now increas-
ingly being considered 
for applications in prod-
uct lifecycle management 
(PLM) and becoming more 
attractive for industrial ap-
plications. Instead of stor-
ing transaction data on just 

ing third-party information 
needs to be incorporated 
into the blockchain so that 
a smart contract can be re-
viewed or executed. In this 
context, an oracle is a kind 
of translator or interface 
that verifies information 
using real-world facts and 
events, then transfers the 
data to the blockchain and 
makes it available for smart 
contracts to use. This 
means that oracles can act 
as a trigger for smart con-
tracts, setting in motion 
certain processes.
Companies always have to 
start with deciding whether 
the blockchain method is 
appropriate for their needs. 
The example of Prostep AG, 
an expert in PLM processes 
and solutions, shows the 
application of blockchain 
for managing the right to 
manufacture certain com-

which prevents attackers 
from changing or erasing 
the blockchain unless they 
were able to gain control 
over more than 50 per cent 
of the miners. 
Smart contracts have made 
it possible to automate 
business processes in the 
blockchain by storing ex-
ecutable program codes. 
The principle is based on 
the “if-then” rule: when a 
customer makes his or her 
most recent leasing pay-
ment for a machine, for 
example, the machine is 
automatically released for 
the period that follows this. 
A benefit of this method is 
that business partners can 
interact directly with one 
another, without the in-
volvement of intermediar-
ies. Oracles come into play 
in cases where data from 
external sources contain-

one server, this technology 
duplicates it for multiple 
parties worldwide known 
as miners. This concept 
is why blockchain is also 
referred to as distributed 
ledger technology in many 
cases. A chain of consecu-
tive data blocks is created 
whose stored information 
cannot be altered as soon 
as it is digitally sealed. As 
the block size is limited, the 
technology cannot be used 
to transport large quanti-
ties of data. In cases where 
an extensive data file needs 
to be secured, the hash 
value associated with the 
file is used: this is stored in 
the blockchain and creates 
a unique relation to the 
original file. The blocks are 
linked to one another using 
a cryptographic method. 
Each miner stores a copy 
of the entire blockchain, 
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ponents using 3D printing. 
The project known as 
SAMPL - Secure Additive 
Manufacturing Platform, 
which is being funded by 
the German Federal Min-
istry for Economic Affairs 
and Energy, considers 
copyright and product lia-
bility law as a means of dis-
tinguishing original copies 
from counterfeit ones, is-
suing licences, safeguard-
ing printing rights and 
paving the way for new 
value-creation models and 
business models. 
A consortium led by Pros-
tep and consisting of ten 
companies and institu-
tions has produced the fol-
lowing results:
• �The development of a 

trustworthy supply chain 
from the rights holder to 
the printing service pro-
vider and right through 
to the end customer 
(chain of trust)

• �The development of a 
reference platform with 
blockchain and printer 
integration

• �Blockchain technology 
for licensing, document-
ing printing process data 
and tracking components

• �Component tracking by 
means of RFID chips, QR 
codes or other methods

This platform is based on 
a data exchange solution 
called OpenDXM GlobalX, 
which makes it possible 
to execute 3D printing 
orders worldwide on de-
mand (for spare parts, as 
an example), license print-
ing processes and process 
documentation, and use 

blockchain technology to 
ensure traceability and pro-
vide evidence of authentic-
ity. It provides users with 
access to processes that use 
much less energy than bit-
coin blockchains. 
“In addition to this appli-
cation, there are numerous 
other ways in which block-
chain technology could 
be exploited. To assess 
whether it would be suit-
able for an application, it’s 
useful to apply the golden 
rule of four out of seven: 
in other words, blockchain 
is worth considering in the 
context of an application if 
it would bring four out of 
seven potential benefits,” 
recommends Dr Mar-
tin Holland, Director of 
Strategy & Business De-
velopment at Prostep. 

BLOCKCHAIN IN THE 
GLASS INDUSTRY
Turning to an example of a 
project involving glass pro-
duction, a master’s thesis 
written by Thomas Lenze 
at A+W Software GmbH, 
analyses options for cap-
turing and managing data 
in insulating glass produc-
tion that uses manual and 
automated processes. One 
potential application would 
involve an insurance com-
pany using a smart contract 
application to gain access 
to stress testing information 
after a hardening process, 
so that it can then ascertain 
the product liability risks. 
Requirements for digital 
documentation in the con-
text of building information 
modelling (BIM) also need 

to be considered.
The process chain is made 
up of the cutting and pre-
stressing stages, along with 
the heat soak test, insulated 
glass production stage in-
cluding the auxiliary ma-
terials and all the serial 
numbers, with everything 
working on the basis of the 
barcode on a single pane. 
The process as a whole in-
volves recording data, as-
signing the barcode ID and 
linking this to the overarch-
ing system. This covers eve-
rything from the glassworks 
material batch, the indi-
vidual pane assignments, 
the curing oven tempera-
ture/time profiles and the 
heat soak oven to the batch 
numbers for the sealants. 
If this data is provided in a 
blockchain, it then becomes 

possible to create any num-
ber of channels that each 
deliver certain items of in-
formation to certain users, 
such as the insurance com-
pany in this case.
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