
Modernizing Commodity  
Operations: How Does  
Blockchain Fit In?
With the promise to transform the way organizations operate, 

blockchain is generating significant attention from companies across 

industries. In the energy and commodities space, organizations are 

actively creating consortia and exploring proofs of concept (POCs) 

with an aim to become leaner, agile and more transparent. However, 

the challenge is not simply about understanding what blockchain can 

possibly achieve, but how organizations can actually apply it to optimize 

their infrastructure and operations. 

AUTHORED BY KATHRYN BONNER AND ABHISHEK SHARMA

B
LO

C
K

C
H

A
IN



2 

B
LO

C
K

C
H

A
IN

A U T H O R E D  B Y  K AT H R Y N  B O N N E R  A N D  A B H I S H E K  S H A R M A

In many respects, blockchain has seemingly 
become an everyday term. Yet for many 
commodities organizations, it is still an unproven 
emerging technology as companies expand their 
knowledge and explore how they can potentially 
apply it in their daily workflow. 

So, what is blockchain and why should 
organizations consider it in the context of 
infrastructure and operational modernization?  
In simple terms, blockchain is a distributed digital 
ledger that keeps immutable digital records of 
transactions in “blocks” where transactions are 
stored, verified, timestamped and shared via 
nodes to permissioned users. As transactions 
are completed within a ledger, another block is 
added in linear, chronological order, hence the 
term “blockchain.” A blockchain’s decentralized, 
open and cryptographic nature provides another 
layer of trust. It enables people to transact via 
peer-to-peer networks, making the need for 
intermediaries obsolete.

Blockchain offers plenty of potential to energy 
and commodities organizations. For one, legacy 
systems can create bottlenecks that slow 
down processes and require tedious manual 
intervention. Consider the lifecycle and sequential 
nature of a shipping deal. There are inspections, 
certifications and demurrage charges that all 
require physical handoffs, like paper trading hands 
many times before approval. Blockchain could 
streamline the entire process from trade execution 
to payment with visibility and timestamps across 
the lifecycle of the deal. For instance, when an 
inspection passes, the next step can occur without 
delay or manual interaction. 

Additionally, companies are under greater 
pressure to create efficiencies at a time when 
requirements for transparency, reporting and 
data are rising. Blockchain can give organizations 
access to more consistent, reliable and 
transparent data sets with the opportunity to 
eliminate manual errors, revolutionize supply 
chains, and facilitate regulatory reporting 
requirements such as REMIT and EMIR. 

EXPLORATION AND EXPERIMENTATION 

Once an organization gains an understanding  
of the benefits blockchain technology can  
deliver, its attention then turns to the reality  
of applying it. This can only be done by  
dismantling and reimagining the different 
elements of the associated value chain and 
infrastructure. That means recognizing  
blockchain is quickly becoming an umbrella 
function that can serve as a conduit to 
differentiated capabilities, including: 

Decentralized Networks—Peer-to-peer 
networks and networks of ledgers

Distributed Ledger—Shared, distributed 
databases 

Smart Contracts—Automated, digitized and self-
executing business processes and agreements

Blockchain Protocol—The underlying distributed 
database methodology of transactions and blocks 
that make blockchain unique 

To this end, several commodity groups, banks 
and technology companies are exploring ways to 
modernize the commodity sector and streamline 
operations with blockchain technology. Recently, 
Mercuria completed an oil trade in concert with 
ING and Societe Generale, creating a smart 
contract letter of credit on a blockchain while 
running the paper process in parallel. 

What’s more, Trafigura partnered with IBM and 
Natixis to create a platform for U.S. crude oil 
deals, utilizing IBM’s blockchain technology, 
Hyperledger Fabric. Similarly, Dreyfus, Cargill 
and Olam are members of a consortium working 
on a supply chain and trading system for cotton 
that also utilizes Hyperledger. 

These are only a few examples. However, they 
highlight some applications where blockchain 
technologies may make sense for energy and 
commodities organizations. Other applications 
of blockchain technology can expand to 
different business areas, including: the trade 
lifecycle, trade matching, nominations, contract 
standardization, invoices, inventories and 
reporting commercial transactions to regulators 
and auditors.
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How can blockchain impact 
the energy market?

Common Distributed Ledger
•  Creates a shared accounts ledger for cost, 

insurance and freight (CIF), CIF outturn, 
delivery duty unpaid (DDU), delivery duty 
paid (DDP ), fees and invoices 

•  Replicates and disseminates transactions 
in real time

•  Provides distributed transaction 
enforcement via consensus algorithms

•  Delivers data security and confidentiality

Proof of Ownership
• Digitizes contracts

• Registers recording ownership and origins

•  Provides proof of ownership for the oil 
commodity

• Seamlessly manages title transfers

Process Optimizations 
•  Enforces process integrity and automation 

with smart contracts

• Provides efficient reconciliations 

•  Increases the speed of exchange to 
minimize transaction backlog and overall 
costs

•  Eliminates inefficient, error prone and 
costly back-office processes

•  Standardizes data formats and 
interoperability for better efficiency 

•  Delivers faster settlement and lower 
collateral

Asset Tracking & Identification
•  Uniquely identifies assets precisely as 

part of an agreement (cost of ownership, 
quality, density, etc.) 

•  Individually tracks and manages physical 
commodities assets

•  Tracks origination, location, beneficial 
owner, quality or grading and origin

Auditability 
•  Provides an audit trail of trades and oil 

assets in movement, including delivery

• Verifies records in real time

•  Offers immutability of historical trade 
records

Fraud Prevention 
•  Provides trade and invoice non-

repudiation and origin 

• Tightly controls physical inventories

• Reduces inspection times 

•  Minimizes risk of error and invalid 
transactions

• Detects duplicate data

Transparency
•  Provides requirements for enhanced 

and faster reporting 

•  Disseminates a single record of “truth” 
in real time 

•  Offers common document versions and 
originals

•  Increases supply chain transparency 
and visibility 

•  Facilitates regulatory reporting 
requirements (e.g., EMIR, REMIT)

Effective Risk Management
•  Provides a consensus-based agreement 

on delivery and payment 

•  Offers a single view to track a delivery 
status for participants and status 
updates in real time

•  Delivers more efficient commercial 
settlement and better cash flow

Disintermediation
• Transforms the deal lifecycle

•  Minimizes human intervention from 
trade execution to payment

• Removes or reduces frictional costs
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BLOCKCHAIN EVOLUTION 

The first generation of blockchain focused solely 
on cryptocurrencies, and was limited to tracking 
currency balances, cash transfers, remittances 
and payment systems. The second generation 
introduced the idea of a programmable blockchain, 
utilizing smart contracts to reduce the time, 
cost and risks associated with counterparty 
transactions. This notion opened up blockchain to 
several business use cases such as asset issuance, 
crowdfunding, title registration, internet of things 
(IoT), voting and prediction markets. It also 
covered an array of economic, market and financial 
applications using blockchain for more extensive 
tasks than simple currency transfers. 

Despite continued support for the underlying 
concept, there is a lack of standardization across 
the many blockchain fabrics, designers and 
applications. Key challenges remain around 
industry acceptance, understanding, usage, 
interconnect protocols and adoption, as well as the 
role and expectation of various regulatory bodies. 

Some energy companies have also indicated 
that they would like to see wider blockchain 
adoption with some of the major oil players 
before kicking off their own projects. Still, many 
recognize blockchain’s potential despite being 
unsure of the right time to dive in. Questions also 
remain surrounding how exchanges and physical 
pipelines come into play in addition to uncertainty 
in the regulatory landscape, particularly the 
Federal Energy Regulatory Commission and the 
Commodity Futures Trading Commission. 

With advances in 
technologies such 
as analytics, RPA, 
machine learning and 
AI, blockchain can 
be another step in 
setting the foundation 
to truly modernize an 
infrastructure in a  
way that creates  
strong and sustainable 
business growth.
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CONSIDERATIONS FOR USE

How do I want to communicate with the companies I work with across 
business lines and data standards?

•  Log-on to specific data platforms

•  Integrate via files and messages

•  Let a central utility do the data interchange, transformations and collation

•  Buy market data and distribute it through vendors

•  Let the central body, self-regulatory bodies and regulators read data 

•  Build point-to-point custom integrations

 •  Let operations deal with it

•  Increase scalability

 •  Define read and write permissions

•  Increase cybersecurity 

•  Reduce reconciliations and verifications 
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KEY CONSIDERATIONS 

Despite some of these challenges, the sheer 
amount of interest in blockchain and innovative 
capabilities make it worth exploring. Further, with 
advances in technologies such as analytics, robotic 
process automation (RPA), machine learning 
and artificial intelligence (AI), blockchain can be 
another step in setting the foundation to truly 
modernize an infrastructure in a way that creates 
strong and sustainable business growth. 

The first step in this direction is education and 
assessment. To truly understand and grasp 
blockchain’s capabilities and application within any 
energy or commodities organization, companies 
should consider the following: 

•  Identify process and automation improvement 
areas within the organization. Blockchain 
works best when applied to a specific business 
problem within an organization. 

•  Conduct POC and prototype selections with 
the least intrusive considerations, such as 
increasing procurement efficiency, streamlining 
the trade lifecycle by automatically matching 
trades, kicking off the letter of credit and bill 
of lading process, trade reconciliation and 
settlement processes. 

•  Develop POCs to validate blockchain features 
that can address energy market needs, 
including the transaction lifecycle, supply chain 
management, position reconciliation, data 
synchronization and permissioning.

•  Account for user interface (UI) and user 
experience (UX) design. A critical aspect 
of blockchain use case development and 
implementation is user adoption. Users must 
understand how it works and its impact, as well 
as experience the technology during prototyping 
to ensure seamless adoption. 

The opportunity is out there to modernize 
communication, reporting and operations.  
Whether it is trade confirmation, asset tracking, 
risk management or contract automation, 
there is a variety of ways to start considering 
how blockchain might streamline and enable 
businesses to become more efficient. The key is 
identifying what business problem the organization 
is looking to solve and collaborating with users to 
define a blockchain solution. 

Whether it is trade 
confirmation, 
asset tracking, risk 
management or 
contract automation, 
there is a variety 
of ways to start 
considering how 
blockchain might 
streamline and 
enable businesses 
to become more 
efficient.
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Sapient Consulting combines digital expertise with a deep understanding of how industries operate to 
enable meaningful transformation and business process modernization. We work with organizations 
across financial services, energy and commodities, the public sector, and healthcare, delivering strategy, 
intelligent data, digital technologies and customer management. 

For more information, visit www.sapientconsulting.com.
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