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Introduction

Technological infrastructures based on distributed
ledger technologies (DLTs) like blockchain technology
(BCT) are new digital technologies combining peer-to-
peer networking and cryptography to create immutable
public ledgers characterized by decentralization, collective
maintenance, consensus trust and reliable data. DLT, today
considered as an interdisciplinary topic, is expected to
transform current economic organization and governance
[1], and can be considered one of the evolutionary next steps
for agriculture, particularly for current state-of-the-art of
precision agriculture [2].

From the economic perspective, infrastructures based on
DLT depict favourable conditions to lower transaction costs
for the enterprise adopting such technology, through costless
verification and without the need for costly intermediation.

Even though the DLT application to agriculture is
somehow underachieved [3], it would be interesting to
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understand how such technology adoption in agriculture can
re-shape firm boundaries. Investigating the extent to which
the single firm can increase its integration with other sellers
and buyers of the value chain, both in the view of the single
actor and a whole value chain perspective, is extremely
important.

Underlying Theory: Transaction Cost

Economics

Coase explained the nature of the firm comparing it to the
market. Rather than consisting exclusively of independent
people who contract goods with one another [4,5], economic
agents tend to organize their relations in a hierarchical way,
which gives way to perform transactions more efficiently [6].
As such, the firm emerges as a more efficient organization
than the market. A firm continues to expand its boundaries
until the costs of internal organization exceed the cost of
transactions on the market. Thus, the efficiency of different
governance structure is determined by transaction costs.

Governance structure

Characteristics

Example

1. Spot markets

Generic goods and services. Identities of the parties involved
are immaterial to the transaction

Commodity markets

2. Simple short-term
contracts

Low degree of information exchange like terms of payment
and low to mid customization

Low customized contract farming

3. Long-term
contracts

Medium degree of information exchange like terms
of payment, adjustment clauses, with mid to complex
customization

Contract farming with
recommended production
methods

4. Relational
contracts

High degree of information exchange, with focus on the
parties’ relationship and possible term re-negotiation

Verbal agreement

5. Vertical integration

Several supply chain activities are carried out by the firm

Governance agreements

Table 1: The various type of transactions Adapted from [8].
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Markets are places in which buyers and sellers
voluntarily exchange goods and services. For an exchange
to be executed, the parties need to verify the key attributes
of that transaction. In general, buyers and sellers incur into
transaction costs when they cannot easily verify all the
relevant attributes of a specific transaction by themselves
[7]. Also, numerous market exchanges with third-parties
involved, in addition to transaction cost, require some degree
of information disclosure, which poses a privacy problem and
could be exploited by other market participants to establish
market power (ibid).

The spectrum of governance structures in which
transactions occur range from spot markets to fully integrated
organizations. An example of the spectrum of governance
structures is shown in Table 1.

Distributed Institutional

Technology

Ledgers as

DLT was introduced about ten years ago as the underlying
BCT infrastructure for the Bitcoin payment system, and it is
used today in many applications, particularly in the field of
finance: cryptocurrencies and digital payment systems allow
to transfer transactions safely and transparently, without the
need for intermediaries. Further developed applications deal
with track-and-trace and quality measurement solutions in
the field of logistics supporting the so-called smart contracts.

In this context, DLT has the possibility of changing
business processes, firm’s value creation and supply chain
networks, by tracking, recording and controlling the assets
involved. These features depict DLT as an institutional
innovation, i.e. a technology for economic coordination,
potentially capable of substituting the economic coordination
provided by markets, hierarchies, relational contracting and
governments [9].

As the cost of verification has fallen through history,
market transactions have become more efficient [7].
Digitization and the Internet have pushed verification
costs for many types of transactions close to zero and have
increased security with protocols. DLT has the real potential
to carry this process forward, with the possibility of reliably
transferring value between distant parties without the need
for costly intermediaries and allowing a drastic reduction
in verification and networking costs. Also, DLT can reduce
imperfect information that may lead to unbalanced market
power, thereby increasing transaction efficiency and
contributing again to decrease transaction costs.

Conclusion

Thanks to its intrinsic ability in reducing transaction
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costs, DLT can really change the scope of intermediation in
the agriculture and food sector. The analysis of how novel
technology can change transactions in the supply chain
is a move towards a sectorial level of analysis, which is a
necessary step to bring value chain analysis into relevance
also for policy-makers [10].

Future efforts may be focused on the measurement of the
extent to which DLT can reduce transaction costs effectively
and re-shape the institutional boundaries of economic
coordination. As a consequence, it may contribute to
shifting the governance structure to modes of coordination
approaching vertical integration. In this regard, the trade-off
between the costs of internal organization and the transaction
costs may be formulated in terms of an optimization problem
to measure the extent the firm change its integration pattern
with other supply chain actors following the adoption of DLT.
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