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Overview of a coffee supply chain with blockchain support. Credit: Frontiers in
Blockchain (2022). DOI: 10.3389/fbloc.2022.846783

Greenwashing scams, murky networks and poor oversight cloud the
experiences of climate-conscious consumers and investors. Research
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from the University of Copenhagen demonstrates that we can create
transparency in supply chains, genuinely green products and green
financial markets by using distributed ledger technology (DLT).

You are standing in the supermarket aisle with a product in hand. Its
packaging is earthy in tone and feel. An idyllic image is accompanied by
lofty words about climate neutrality. But there is no indication of the
numerous links in the supply chain or where the ingredients come from.
Eventually you resign yourself to the fact that there is no way to verify
whether the product is more or less sustainable than the cheaper
alternatives beside it on the shelf.

Similar scenarios take place on stock exchanges, when climate-conscious
investors try to see through greenwashing and, for example, questionable
carbon credits, where climate compensation turns out to be bogus.

Solutions to climate, environmental and biodiversity crises require green
consumers, green companies and green finance if society is not to come
to a complete standstill. But is it possible for someone to know for sure
that their morning cup of joe is sustainable, or let investors seeking to
finance the green transition know for certain that their money is being
used as intended?

If you ask Professor Fritz Henglein of the Department of Computer
Science, the solution is at hand in the form of blockchain technology's
big brother—Distributed Ledger Technology (DLT): Unbreakable
chains of digitally signed data, which can be added to from multiple
entities but cannot be modified or deleted, and which are distributed and
stored on a network of computers run by independent actors.

Over the past year, and together with a number of colleagues from the
worlds of research, finance and business, Henglein has presented
solutions based on DLT that could have great—perhaps revolutionary in
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the end—potential for the green transition by ensuring transparency in
supply chains and financial markets.

"As a tool in the green transition, DLT systems give us a chance to
eliminate greenwashing and other types of fraud. But that's just the
beginning," says Henglein.

"Basically, we have a problem that we humans transfer carbon dioxide
from the earth into the atmosphere. It is done in a way where
responsibility gets lost in murky supply chains. This is the fundamental
problem we are trying to solve. DLT is a really good place to start
because it gives the individual consumer or investor the opportunity to
know where their money is going," he says.

A greener future is REALISTIC

The REALISTIC model presented by Fritz Henglein and his co-authors 
in a research article can be introduced by companies into their
production combined with DLT-based data infrastructure.

With the help of what are known as "digital twins"—digital equivalents
of real-world physical products that allow you to gather information
about them—companies can record all stages of their production and all
of the processes that go into it. The researchers call this Total Resource
Accounting.

For example, a coffee farmer records the field of origin and weight of
each batch of coffee cherries being sold by them to their local
cooperative. When the coffee cherries are to be transported for drying,
roasting and ultimately to the consumer, corresponding information is
entered into the data chain. An NGO will register that they have verified
a farmer's water consumption and cultivation methods, which is
subsequently automatically associated with the coffee the farmer
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produces.

The data chain can neither be broken nor changed. If one link in the
production chain cheats on the scales, e.g., adds coffee that has been
produced somewhere other than stated, they risk being found out: "You
cannot produce 500 grams of certified roasted coffee from only 200
grams of certified coffee cherries", as Henglein puts it.

"This kind of data can be retrieved all the way through to the consumer,
who is the last one to have the product in their hand. Each bag of
coffee—or a larger batch, depending on the scale you want—is equipped
with a digital twin that is updated with all the information about how the
product came into being," explains Henglein.

The blockchain coffee test

The researchers have already tested the system in collaboration with
Danish coffee roaster Peter Larsen Coffee. To do so, a batch of coffee
was produced with the full resource inventory from start to end product
using REALISTIC.

"The project demonstrated that this way of creating production and
process transparency isn't something that belongs to the distant future.
Both the method and technology are here now, and any company that
aims to be at the forefront can begin tomorrow," says Fritz Henglein.

While understanding that the goal may seem utopian to some, Henglein
assures that it sounds far more complicated than it is in practice:

"Manufacturers already register what they produce and what they
produce it from, just as companies already have ERP and bookkeeping
systems in place that contain relevant data that is digitized. So, that part
of the task shouldn't be an obstacle," he says.
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According to the professor, individual companies can easily take the lead
and implement this to benefit themselves and their customers. But the
full potential will only be unleashed once these types of inventories
become standard, or at least deployed by actors across major supply
chains, which will require the commitment of both companies and public
authorities.

New EU legislation sets the stage

The necessary motivation may be approaching. In January, a new EU law
was passed requiring companies to report their carbon footprint. For
large publicly listed companies, the requirement takes effect in the
beginning of 2024. This is where REALISTIC can be of help to
companies.

"The system makes it possible to extract data on goods at different levels
of detail, including extremely detailed ones. This could, for example, be
the total CO2 emissions from the production of one package of coffee
up until the point that it arrives at the local supermarket. It will be data
that any customer with a smartphone can check by scanning a QR code,"
Fritz Henglein explains.

This will provide companies with a credible (transparent and verifiable)
means of documenting their climate footprint. And, according to the
researcher, it will ultimately allow public agencies to collect carbon taxes
at the product level, so that any reductions in CO2 emissions becomes a
financial gain for those who directly contribute to them.

But at the same time, the system is a smart way for companies to live up
to the recently introduced EU requirements for reporting their climate
and environmental footprints.

"If companies create their resource inventory using the REALISTIC
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model, as we propose, and register it in a DLT network they trust, they
will have an EU-ready report at any time," says the professor.

  More information: Simon L. Bager et al, Event-Based Supply Chain
Network Modeling: Blockchain for Good Coffee, Frontiers in Blockchain
(2022). DOI: 10.3389/fbloc.2022.846783
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