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There are growing internal and external pressures for traceability in food supply chains due to
food scandals. Traceability refers to tracking food from the consumer back to the farm and vice
versa for quality control and management. However, many traceability solutions have failed to
meet the needs of supply chain stakeholders. Blockchain is a novel distributed database
technology that could solve some issues of traditional traceability systems, such as cost of
adoption and vulnerabilities to hacking and data tampering. This study aims to gain insights
on the benefits of applying blockchain technology for traceability in food supply chains
through literature review and an investigation of five companies that are experimenting with
blockchain-based food traceability. Our findings suggest that, upon implementation and
contribution by all supply chain participants, blockchain-based traceability can provide costsavings, reduced response time to food scandals and food-borne illness outbreaks, improved
security and accuracy, better compliance with government regulations, and thus increase
consumer trust.

Introduction
In recent years, various food scandals have damaged
consumer trust in the food industry across the world
(Sarpong, 2014; Garaus & Treiblmaier, 2021). In 2011,
China witnessed a massive pork mislabeling scandal
along with food fraud, which led to recalling donkey
meat products that included fox meat (Kamath, 2018).
In 2013, several meat suppliers in Europe replaced
lamb and beef with horsemeat, which affected 4.5
million processed products, equaling 1,000 tons of food
(Kamath, 2018). In 2017, papayas in the US market were
linked to a multi-state outbreak of Salmonella (Kamath,
2018). Meanwhile four million Canadians are affected
by domestically acquired foodborne illnesses each year,
which resulted from food contamination (Astill et al.,
2019).
Both food companies and consumers would benefit

from faster response times to food scandals and
outbreaks of foodborne illnesses (Aung & Chang, 2014;
Astill et al., 2019). Typically, food incidents are slow in
being handled due to low transparency and inefficient
batch sorting, which leads to an inability to trace food
items in the supply chain (Sarpong, 2014; He et al.,
2018). Further, the complexity and dynamics of modern
food supply chains, along with large distances between
supply chain entities, make it an ongoing challenge to
ensure food safety and quality (He et al., 2018; Behnke &
Jansson, 2020). Hence, traceability has become
paramount in global food supply chains because
consumers expect higher levels of reliability and safety
(Casino et al., 2019; Behnke & Janssen, 2020; Tayal et al.,
2021).
“Traceability” refers to the ability to track an item in the
supply chain from producer to user, enabled by rapid
access to relevant and reliable information (Bhatt et al.,
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2013; Xiong et al., 2020). It helps to ensure food safety
and quality, as food is a perishable product and
foodborne illnesses can originate from mishandling
anywhere in a supply chain (Yon & Woo, 2018). That
said, retailers are often inundated with data, while
suppliers are reluctant to waste valuable transport time
completing checklists and audits (Sarpong, 2014).
Hence, automated data gathering and storage might be
preferable to human data entry practices, and a
distributed system solution with the option of data
mining could be a more feasible solution than relying
on a single centralized database (Bhatt et al., 2013;
Bumblauskas et al., 2020; van Hilten et al., 2020).
As a meta-technology, blockchain allows for improved
traceability in food supply chains (Kramer et al., 2021).
Being built on a decentralized and distributed database
(Vu et al., 2021), blockchain enhances transparency,
accountability, trust, and traceability in supply chains
(Kim & Laskowski, 2017; Gurtu & Johny, 2019; Behnke &
Jansson, 2020). Kshetri (2018) also argues that it
contributes to cost, quality, speed, dependability, risk
reduction, sustainability, and flexibility goals.
Nonetheless, the adoption of blockchain technology in
food supply chain management is still in its infancy,
thus allowing us only a limited understanding of its
potential (Treiblmaier, 2018; Müßigmann et al., 2020;
Lim et al., 2021). More research is needed on the
benefits and challenges of blockchain-based traceability
in food supply chains.
This study aims to provide insights mainly about the
benefits of blockchain-based traceability in food supply
chains. In so doing, the article first reviews recent
literature on blockchain technology and traceability in
supply chain management, and then discusses five
industry cases on blockchain-based traceability in food
supply chains. The insights derived from the cases
contribute to our extant body of knowledge on the
application of blockchain in the supply chain
management field, by outlining how blockchain helps
to improve food product traceability. The article
concludes with implications for practice and
suggestions about potential future research avenues.

Literature Review
The impacts of blockchain on supply chain management
Blockchains use a common shared ledger that records
transactions made by users (Mansfield-Devine, 2017;
Casado-Vara et al., 2018; Kamilaris et al., 2019). A

sequential list of timestamped records gets spread
among a network of users whose machines are all
running the blockchain protocol, in order to be
validated by the nodes (Mansfield-Devine, 2017;
Kamilaris et al., 2019; Wang et al., 2019). “Blocks” form a
linked chain of hashed information, and each block
must refer to the preceding block to be valid (Tapscott &
Tapscott, 2017). This distributed approach is more
secure than earlier technology allowed because it uses
cryptography (Casado-Vara et al., 2018; Chang & Chen,
2020; Wang et al., 2020), and more trustworthy because
the structure permanently time-stamps and stores the
information in blocks, preventing anyone from altering
the ledger (Lemieux, 2016; Ying et al., 2018; Behnke &
Janssen, 2020).
Indeed, key characteristics of blockchain-based systems
include security, reliability, transparency, and
immutability (Wang et al., 2020). In a blockchain
system, no central authority controls or maintains the
network. Instead, the network is maintained by the
participating nodes, while updating information in the
database requires the consensus of ledger community
participants (Ying et al., 2018; Pournader et al., 2020).
Conversely, when using a centralized database,
someone must act as a trusted authority (MansfieldDevine, 2017). This central authority actor, however, for
a variety of reasons, may turn out to have a somewhat
or very limited view of an entire supply chain, which
thus hinders collaboration, delays information
processing, and increases the risk of data corruption, as
data flows through intermediaries (Apte & Petrovsky,
2016; Mukri, 2018). Thus, a traditional pre- or nonblockchain system is more vulnerable to corruption,
hacking, data leaking, contractual disputes, tampering,
and fraud (Azzi et al., 2019; Min, 2019; Chen et al., 2021).
This makes blockchains for supply chain management a
proverbial “game changer”, meaning a foundational
technological disruption to both global and local
current supply chain systems.
Although the potential of distributed ledger
technologies extends beyond cryptocurrencies and
peer-to-peer (P2P) payment systems (Iansati & Lakhani,
2017; Grecuccio et al., 2020; Teodorescu & Korchagina,
2021), the expected variety of industrial blockchain
applications still remains to be seen (Casino et al., 2019;
Bumblauskas et al., 2020; Chang & Chen, 2020). The
original blockchain design with Bitcoin was as a
“permissionless” system open for anyone to use P2P.
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However, industrial applications tend to use
“permissioned” systems that allow authorizing only
selected users to join a network and controlling user
permissions for safety or necessary business privacy
purposes (Behnke & Janssen, 2020). Permissioned
blockchain systems in the business-to-business context
build on business-technology frameworks like
Hyperledger (Behnke & Janssen, 2020), which enable
permissioned users to have duplicated transactional
records, as well as permission access to monitor the
movement and progress of supply chain flows (Chang &
Chen, 2020).
The transparency of blockchain systems can help
establish the authenticity of transactions (MansfieldDevine, 2017), while removing intermediaries from the
old systems can enable transactions to become faster
between supply chain actors (van Hilten et al., 2020). In
this vein, distributed ledger technology allows supply
chain partners to reduce or eliminate transaction costs.
It may also allow them to use untrusted external
resources, as easily as they currently use trusted internal
resources (Tapscott & Tapscott, 2017). Further,
blockchain technology improves supply chain
dependability by exerting increased pressure on supply
chain partners to be more responsible and accountable
for their actions (Kshetri, 2018). As a result, both the
improved connectivity among supply chain partners and
the increased visibility of information flows can offer
consumers more detailed information about the origin
of products (Casado-Vara et al., 2018). In food supply
chains, knowing the origin of products means improved
food safety (Casino et al., 2019).
The importance of traceability in food supply chains
The growing public attention to food quality and safety
have led to developing food traceability systems
(Dabbene et al., 2014; Chen, 2015; Astill et al., 2019).
“Traceability” signifies the ability to track a product and
its history through a supply chain from harvest through
transport, storage, processing, distribution, and retail
(Moe, 1998; Kamilaris et al., 2019). This requires
significant information sharing about product history,
specification, and location, among a network of others
(Kumar et al., 2017). Of note, traceability can be
classified according to the direction in which
information is recalled in a food chain (Aung & Chang,
2014). Similarly but distinctly, “tracking” refers to the
ability to follow-up the downstream path of a product
along a supply chain, while “tracing” refers to the ability
to determine the origin of a product and its ingredients,

using records held upstream in the supply chain
(Dabbene et al., 2014; Behnke & Janssen, 2020).
Traceability
necessitates
the
engagement
of
stakeholders along an entire food supply chain
(Dabbene et al., 2014). Since traceability systems can
yield huge volumes of data, automated data collection,
storage, and accessibility become critical (Chen, 2015).
According to Dabbene et al. (2014), such automation
uses machine-readable optical labels (QR codes) and
radio frequency identification devices (RFID) to
enhance the precision and reliability of identifying
traced units. Tracing focuses on “batches” (products
with the same “best before” date and batch number),
“trade units” (boxes of products with the same batch
numbers, sent along a supply chain), or “truck units”
(pallets of products with different batch numbers, for
distribution or storage purposes) (Behnke & Janssen,
2020).
With reliable information, traceability can improve food
safety through timely identification of food sources and
by providing better information about the causes of
potential food contamination (Astill et al., 2019; Lin et
al., 2021). Ene (2013) noted that the objectives of food
supply chain traceability include: 1) contributing to food
safety by enabling the identification of outbreak or
hazard sources, managing safety alerts, and withdrawing
contaminated or dangerous products; 2) providing
reliable information to users by guaranteeing product
authenticity, and that certain production practices have
been followed; and 3) improving overall product quality
and processes by identifying sources of noncompliance, while enhancing product flows and stock
management.
According to Opara (2003), six key elements of
traceability constitute the food supply chain traceability
system:
1. Product traceability: physical location of a product
at any stage in the supply chain, inventory
management, product recall, type of product
traceability, and type of food to be traced.
2. Process traceability: type and sequence of activities
affecting the product (cause, location, time;
chemical, physical, environmental, and
atmospheric factors), compliance standards and
regulations with governmental entities, and
collaboration among food supply chain entities.
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3. Genetic traceability: genetic product constitution,
type and origin of ingredients, information on
planting materials (seed, stem cuttings, tuber) to
create the original product.
4. Input traceability: type and origin of inputs such as
fertilizers, chemical sprays, livestock, feed,
additives, and chemicals for preservation.
5. Disease and pest traceability: involving the
epidemiology of pests, bacteria, viruses, and
emerging pathogens, which may contaminate food.
6. Measurement traceability: measurement standards,
length, depth, precision to trace, quality control,
and type of traceability.
In general, supply chain partners have both internal and
external traceability requirements. Internal traceability
includes, for example, sharing logistic data, inventory
data, contracts, prices, and organic product certification
links, while external traceability refers to, for example,
providing food origin information and farmer data to
consumers (Yon & Woo, 2018; van Hilten et al., 2020;
Xiong et al., 2020). Thus, we see consumers calling for
food safety, while farmers wish traceability systems that
can aid them in crop management that increases their
profits (Xiong et al., 2020; Chen et al., 2021). An
increasing need therefore exists to provide traceability
from “farm to fork”, whereas the current costs of putting
traceability systems into place are a major barrier for
most supply chain actors (Aung & Chang, 2014; Casino et
al., 2019). That said, if the benefits of food traceability
come to be seen as outweighing the costs involved, then
blockchain-based systems may indeed be a gamechanger in this respect.
Blockchain-based traceability in food supply chains
According to Paliwal et al. (2020), improved traceability
is one of the key benefits of applying distributed ledger
technology. Other benefits of adopting blockchainbased food traceability involve data interoperability, cost
reduction, transparency, auditability, integrity and
authenticity, as well as improved data accuracy, data
management, and prediction through data analytics in
food logistics (Casino et al., 2019; Pournader et al., 2020).
Further, blockchain-enabled food traceability allows for
improved cybersecurity and reduced food fraud, by
using strong cryptography (Wang et al., 2020) and by
identifying counterfeiting, dilatation, and adulteration,
in support of better food security and safety (Etemadi et

al., 2021; Garaus & Treiblmaier, 2021; Tayal et al., 2021).
Within a blockchain system, information is tied to each
individual product, creating a digital record that proves
its provenance, compliance, authenticity, and quality
(Bumblauskas et al., 2020). Blockchain systems not only
carry information on each transaction, but also
associated metadata (origin, contracts, process steps,
environmental variations, microbial records) that can be
used to connect items across the entire supply chain
(Pearson et al., 2019; Wang et al., 2020). Some of the data
are collected via sensor networks tracking location, time,
temperature, and humidity levels, and are reported on
the blockchain in real-time (Grecuccio et al., 2020).
Traceability based on such real-time, reliable, and
accurate data can increase accountability in a food
supply chain, improve shelf life, help prevent food loss,
and increase consumer trust in the brand (Kayikci et al.,
2020; Shahbazi & Byun, 2021).

Methodology
We selected five companies that have recently
experimented or are experimenting with blockchainbased food traceability as case studies to further
investigate the benefits of using blockchain technology
for traceability in food supply chains. Chang and Chen
(2020) argue that the case study method is a highly
informative approach to study blockchains in supply
chain management. Our case study data were collected
in 2018, and include Walmart, Provenance, Carrefour,
Foodchain, and Ripe.io. No specific criteria for choosing
the cases were used, besides that they needed to address
a blockchain-enabled food supply chain management
pilot. Data on the cases were found in scholarly and
practitioner literatures on innovation management and
food business, and we also used online sources such as
industry magazines, blogs, news articles, and corporate
websites to collect further information.
We utilized a content analysis method for our data
collected from the five cases. We examined and analyzed
the case data based on traceability elements that were
inferred from the literature review (Opara, 2003).
Specifically, we looked for information about how the
companies involved in each case applied blockchain
applications for solving their food supply chain
traceability problems according to common traceability
elements. Then, we performed a descriptive analysis,
which included creating brief case descriptions, and a
table that reflected the context of the blockchain
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experiments and summarized key insights from data.
These insights highlight how the case companies
applied blockchain technology to solve food supply
chain traceability problems, as well as what the
perceived or pursued benefits of establishing a
blockchain-based traceability system were.

Findings
The following sections provide brief case descriptions to
understand the context of each case. Thereafter, we
summarize key insights from the cases in a table.
Case 1: Walmart – pork and mango pilots with IBM
In 2016, Walmart launched two pilots using IBM’s
Hyperledger-based blockchain solution to trace the
origin of sliced mangoes sold in North America and pork
sold in China. Walmart chose IBM’s solution as it was
not recreating an existing supply chain, but rather
leveraging emerging technologies to enhance supply
chain traceability. Walmart had to establish trust
through its traceability system due to various recent
outbreaks of foodborne illnesses, while the resulting
traceability included numerous stages from food
production through food consumption. The length,
depth, and precision of the food supply chain included
farm and slaughterhouse tracking, and store tracking
with Walmart’s distribution center.
Blockchain technology helped Walmart create greater
transparency, veracity, and trust in its food information,
so that its supply chain partners could act immediately
if a problem arose. Also, they found that cooperation
with government entities was crucial. The supply chain
entities were able to record, trace, and verify the
authenticity and quality of their products throughout
the product lifecycle, across multiple different
authorities. Audits, identification numbers, and safetyprotocols were logged in real-time and stored as ecertificates. Notably, Walmart’s blockchain enabled
tracing at the item level, not just batch level. This
allowed officials to determine the origin of a specific
mango in just two seconds. Addressing several
vulnerabilities in the food supply chain, Walmart’s
pilots went beyond technology to gain people’s trust
and confidence in food.
Case 2: Provenance – tracking tuna on the blockchain
Provenance is a UK-based firm behind a digital platform
that enables retailers to bring integrity and transparency

to their supply chains. Their goals are to track tuna
caught by fishermen with verified and sustainable
claims, including traceability and compliance to
standards at the origin and along the chain, as well as
preventing the “double spend” of product certificates
and identification tags. Provenance chose to first
understand the key supply chain problems in tuna
fishing and then assess the technology opportunities in
Indonesia, the largest tuna producing country in
Southeast Asia.
Some of the problems were human rights abuses,
overfishing, fraud, and illegal, unreported, and
unregulated fishing. The firm made use of a hybrid
blockchain solution, allowing them to trace the source
of tuna in minutes, rather than days or weeks as had
been usual previously. In the pilot, fishermen sent SMS
messages to register their catch on the Provenance
blockchain. Information on the origin and supply chain
journey of the fish could be accessed and verified by
consumers using their smartphones. In this vein,
Provenance could provide a robust proof of compliance
to standards by government authorities at the origin and
along the entire food supply chain.
Case 3: Carrefour – tracing of chickens, cheese, milk,
oranges, and salmon
Carrefour is a European retailer experimenting with
food supply chain traceability through blockchain
technology. The pilot involved IBM to create a food trust
platform aimed at providing better transparency,
traceability, and efficiency in food supply chains from
farm to fork. Carrefour aimed to track free-range
chickens, eggs, cheese, milk, oranges, tomatoes, salmon
and ground beef steak, among others, with an objective
of implementing a global food traceability standard
across all links of its supply chain.
Carrefour’s solution is based on Ethereum. It helped
them to accurately record events along the supply,
processing, packaging, and distribution chain. However,
for tomatoes and eggs, they began experimenting with
Hyperledger Fabric, because it includes the concept of
information “channels”, which are equivalent to having
multiple separate blockchains at the same time. In other
words, the firm can have one channel per product line.
Carrefour’s perception is that this facilitates the
multiplication of different blockchains on a single
common core. They consider this as a major enabler of
industrializing blockchains.
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Case 4: Foodchain – creating stories from farm to fork
Foodchain S.p.A. is an Italian start-up company with a
blockchain-based traceability service. The company
strives to use blockchain technology to gain a
competitive advantage in food supply chain
transparency and traceability. The first phase was
identifying and registering raw materials and producers
in the blockchain. Thereafter, each food item was
recorded on a blockchain using a “smart label”, such as
a unique QR code. The entire process was monitored,
while quality control of the product was tracked in realtime and shareable between all stakeholders of the food
supply chain through computer or smartphone.
Given the immutability of data stored on a blockchain
ledger, Foodchain S.p.A. believes that it will help food
brands to increase trust and loyalty among their
customers. In other words, the company’s QR codes
allow consumers to access the full and immutable story
of a food product and learn about all the steps made by
the product before landing on their table. Thus,
Foodchain enables the monitoring of the entire food
supply chain, which aids in improving food quality
control
and
traceability.
Their
blockchain
implementation is private and permissioned, built on
Ethereum, but the company has also launched its own
public, permissionless blockchain infrastructure called
Quadrans.
Case 5: Ripe.io – The internet of tomatoes
Ripe.io is a blockchain start-up company that
showcases the value of distributed ledger technology in
agriculture by collecting data throughout the entire food
supply chain. Its pilot project was called the “Internet of
Tomatoes”, in which Ripe.io used a blockchain to
compile a wealth of data from the farm and apply it to
growing better tomatoes. It allowed data to be recorded
of every single tomato produced by growers and share
that information with the supply chain and consumers
using blockchain technology. The objective of Ripe.io
was to enable data transparency and traceability from
farm to fork, by providing information on an individual
tomato, including not only its origin with a farm and
producer, but also its sweetness, texture, size, variety,
nutritional value, how it was grown, and its ripening
record.
For this purpose, Ripe.io collected data from each
tomato produced by given growers, and shared the
information with restaurant purchasers of tomatoes.
Using blockchain technology allowed them to monitor

every detail, such as temperature, humidity, and colour,
and store the information digitally and securely. Ripe.io
is attempting to create a system that can help firms save
money through efficiency gains and remove adulterated
food quickly and efficiently. Also, blockchain-based
traceability allows retailers and authorities to trace and
track every item in real time for more accurate
monitoring and prediction of shipping and delivery.
Summary of key insights from the cases
Summing up the findings on blockchain-based
traceability and its benefits in our five use cases, most
value came from cost savings and reduced time for
tracing food items through a food supply chain. Due to
this, food data were digitally stored on a blockchain, and
time to access information about a specific food product
only took minutes, compared to weeks in previouslyused traditional traceability systems. The new system
helped the companies studied in our cases to achieve
cost savings, as well as time savings when solving food
crises. Table 1 summarizes the key insights gathered
from our use cases.
Another key benefit of operating with a shared
distributed
ledger
is
automatically
achieving
compliance with government standards. Prior to having
a
blockchain-based
food
traceability
system,
compliance with government requirements were often
challenging due to disparate record-keeping and paperbased documents. Blockchain solved this problem by
digitally and securely storing all compliance-based
documents, thus eliminating the need for any paper
documents. In the case of Walmart, it became easy for
all supply chain entities to comply with government
standards. Hence, the blockchain system helped firms
to achieve better quality control over food, making it
possible to trace the product from farm to fork, which in
turn helped them to build increased trust with
consumers as supply chain operations and
management became more transparent.
Some traceability elements, such as product and
process traceability appear to be common across the
cases studied. For example, case companies attempted
to trace individual items and promote enhanced
coordination between supply chain entities to achieve
better control over the supply chain. That said, only
Carrefour covered all six traceability elements in its
offering. Specifically, the category of “disease and pest
traceability” was not seen consistently across the cases,
as only Carrefour put special effort on it. In fact,
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Table 1. Summary of key insights
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Carrefour attempted to predict not only pathogens, but
also allergens through the traceability system, which
would help in disease and pest traceability. Allergens are
not discussed in the previous literature as a traceability
element.
The insights from our study also highlight that simply
comprehending blockchain technology and how it
creates ledger communities for supply chains is
important because comprehension is the key to
implementing an efficient DLT-based food traceability
system.
Understanding
the
advantages
(and
disadvantages) of public, private and hybrid
blockchains helps firms to implement and choose the
technology specific to their needs. Except for
Foodchain, all firms we studied were leaning to
implement a hybrid blockchain solution, due to its
flexible modular architecture and enhanced security
that includes permissioning. Backend modularity of
blockchain systems saves the cost of entirely replacing
the existing supply chain, so that the new system can be
incorporated on top of and together with the existing
supply chain itself. Finally, due to their high data
accuracy, companies such as Provenance that traced
tuna fish and Ripe.io that traced tomatoes were
benefitted far more by blockchain-based traceability
systems compared with traditional pre-blockchain
systems. Information related to an individual tuna fish
or single tomato, rather than merely being faced with
information about the whole batch it was in, or having
to deal with another unit, was obtained rapidly, making
more efficient the tracing of its origin.

Discussion and Conclusion
This article aimed at contributing to the field of supply
chain management innovation by investigating the
benefits of blockchain-based traceability in food supply
chains. While blockchain technology has begun to
demonstrate how it can transform industries and
enhance business model innovation (Zhao et al., 2016;
Tandon et al., 2021), it also constitutes a managerial
challenge for incumbents (Beck & Muller-Bloch, 2017).
To more fully leverage the potential of blockchain
technology, engagement is needed throughout the
supply chain. Blockchain-based traceability provides
value only if all supply chain partners adopt and actively
contribute to it (Gurtu & Johny, 2019). Thus, adoption of
blockchain technology may be hindered by various
issues involving usage by personnel, technical aspects,

education, policies, and local regulatory frameworks
(Kamilaris et al., 2019).
Contribution to theory
One of the overall findings of our study was that
research involving blockchain-based applications in
supply chain management is still emerging. There is a
growing need for more scholarly studies on the topic.
Also, common practices in blockchain-enabled food
traceability systems have often not yet been
operationalized, as companies are still experimenting
and implementing what they have been learning from
individual pilot projects. That said, our results
contribute to the widening body of literature on
blockchain-based traceability in several ways. In
particular, the traceability elements identified by Opara
(2003) provided a feasible framework to analyze cases of
firms experimenting with blockchain-based traceability
in the food supply chain context. However, our findings
go further, for example noting the traceability of
allergens, which was not discussed in Opara’s (2003)
framework, likewise recognizing that blockchain
enables a more detailed approach to data traceability
than was previously possible.
Traceability is important in preventing and responding
to food crises such as food contamination. We agree
with Dabbene et al. (2014) that blockchain-based
solutions can be used effectively for food traceability
because of their ability to better address length, depth,
and precision in supply chains. Internal traceability
attributes such as lot number, pack date, and order
number, which have already been used, can now be
recorded on a blockchain digitally and dynamically at
each stage of the food supply chain. On the other hand,
blockchain solves a social problem, in addition to a
technical problem (Kamath, 2018). We agree with Azzi et
al. (2019), Gurtu and Johny (2019) and Behnke and
Janssen (2020) that by adopting blockchain technology,
firms can create more reliable, transparent, and secure
traceability systems, which contributes to food safety
and quality, and thus to consumer trust, provided that
all food supply chain entities contribute to the system.
The results also confirm that a hybrid blockchain may
provide robustness and cost-savings in traceability due
to its modularity benefits (Tapscott & Tapscott, 2017).
Such a system will not require replacing or
reconstructing the entire supply chain, but rather allows
for leveraging already available technology such as QR
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codes (Yoo & Won, 2018). This will bring value to food
businesses that do not have to face the unbearable costs
of reconstructing their whole supply chain to
accommodate a new technology that is supposed to
save them time and money. Given the successful
implementation of a blockchain-based traceability
system, food supply chain entities can rapidly and
accurately record, authenticate, and ensure the status of
an individual food product, tracking its movement and
quality throughout the product lifecycle. We argue that
such as system can provide benefits to all stakeholders
in a food supply chain, by helping them to produce and
gain more detailed data analysis reports.
Implications to practice
This study also provides managers in the food industry
with some recommendations. First, blockchain
technology is increasingly demonstrating its potential
for providing greater transparency, veracity, and trust in
food traceability. With it involved, supply chain partners
can act immediately if problems such as food scandals
appear. We therefore encourage managers in food
companies to experiment with blockchain technology as
potentially a way to gain competitive advantage, better
comply with regulations, and respond to rising
consumer concerns surrounding food safety and
quality.
Second, building and managing a blockchain-based
food traceability system should be done in collaboration
with governments to meet international compliance
standards and cultivate societal knowledge about food
safety. Such a system for any society will attempt to
solve the problem of documentation and compliance
with local and global regulatory systems involving food
supply chains. This can be achieved by recording supply
chain-relevant government data such as standards,
regulatory guidelines, and corporate registries on a
permissioned public blockchain, and comparing them
with data and metadata from each supply chain
transaction. This would provide secure and trustable
compliance for government agencies related to food
supply, agriculture, health, infrastructure, natural
resources, economy, employment, and others.
Third, experimenting with food-oriented blockchain
pilots may result in companies seeking to implement
the system more broadly for their food supply chains.
While Behnke and Janssen (2020) list scalability as one
of technical hindrances for blockchain systems, they
also argue that current blockchain-based food

traceability pilots indicate that scaling can, and indeed
will eventually be reached. We therefore suggest that
leveraging blockchain technology can help companies
that deal with food to identify vulnerabilities in their
current food supply chains. This would allow managers
of food businesses to better gain the trust of people in
regard to their food products, as those vulnerabilities
are reduced or removed through a distributed ledger
system. Thus, food brand managers should start
building stories about their respective brands that
engage all supply chain entities, and which can be
supported by real-time information obtained from their
food supply chain through a blockchain-based
traceability system.
Limitations and future research avenues
Limitations to our study are at least two-fold. First,
blockchain-based applications are still emerging in the
market. We were only able to explore five cases in a
specific area of food traceability involving supply
chains. Further, each of those cases is recent or involved
still in ongoing experimentations. Thus, this paper
provided insights on the early experiences and evidence
available at the current time involving blockchains in
food supply chains. Thus, future research would benefit
from analyzing a larger number of cases and focusing on
more mature blockchain-based solutions. In particular,
the link between blockchain-based tracing and specific
broader social sustainability benefits for food should be
examined, as also suggested in other recent studies
(Paliwal et al., 2020; Lim et al., 2021; Vu et al., 2021).
Second, our case analyses were based on publicly
available data, such as academic and practitioneroriented articles, reports, news, blogs, and corporate
websites. Future research would benefit from first-hand
investigation of blockchain-based companies currently
conducting food traceability system experiments and
risk management practices (see Shahbazi & Byun, 2021),
as well as exploring the various perceptions currently
held about the benefits of blockchain by supply chain
entities at different stages from farm to fork. This could
be done either through interviews and surveys of
various targeted stakeholders, or through action
research by scholars participating in designing solution
architecture for blockchain-based traceability systems.
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