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 Abstract: 

Fair or not, the first word that comes to our minds when we think of blockchain is “Bitcoin”, the most famous digital currency considered 
by many a risky and volatile asset. It has been severely criticized and discredited by many distinguished economical figures over time, who 
discouraged markets to invest in it.

However, blockchain applicability is not limited to currency exchange neither just the financial sector. Blockchain technology is meant to 
completely revolutionize world’s economy, reaching every single country and industry. When referring to the Oil and Gas (O&G) sector, 
many of its main characteristics, such as ecosystem complexity, global reach or stringent regulatory standards, anticipate great applicability. 
Across all its stakeholders and activities, there exist numberless opportunities for transparency and efficiency. 

Marketing buzzwords, misinformation and lack of clarity have created confusion about what blockchain really is and how it can be truly 
helpful for us. In this paper, we will offer a high-level summary of how blockchain works and analyze the potential of such technology in 
the O&G sector.

O&G companies must deal with an increasingly demanding landscape. High price volatility, drop of field discoveries or high safety and envi-
ronmental standards are just some examples of the challenges they face. This complex environment has forced O&G companies to look for 
new and innovative ways of improving operational efficiency, increasing asset productivity and generating new decision-making capabilities.
Blockchain business opportunities exist through the whole O&G value chain. We will analyze what are the current main barriers for its 
adoption as well as present several use cases and real world references that show its actual applicability, from upstream to downstream.

Blockchain business opportunities exist through the whole O&G value chain. We will analyze what are the current main barriers for its 
adoption as well as present several use cases and real world references that show its actual applicability, from upstream to downstream.
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Introduction 
Fair or not, the first word that comes to our minds when we think 
of blockchain is “Bitcoin”, a digital currency that has been around 
for few years already and was meant to revolutionize the financial 
sector. 

Bitcoin genesis was uncertain and infamous. Of unknown creator 
and related to cypherpunk1 movement, it is considered a risky and 
volatile asset used to perform illegal payments in the black market. 
In fact, many distinguished economical figures such as Warren Buf-
fet [2] or Jamie Dimon [3] have severely criticized and discredited 
Bitcoin over time, discouraging markets to invest in it.

Nowadays, it is still difficult for many of us to understand how Bitcoin 
could potentially remove the necessity for intermediary entities in 
order to carry out monetary transactions, putting at risk the business 
of players that currently hold a dominant position, such as banks or 
government institutions. However, its unstoppable movement has 
allowed it to go from the fringe to the mainstream: its value has 
grown from a few cents to thousands of dollars (see Figure 1); the 
amount of transactions completed every day is well over two hun-
dred thousand (see Figure 2) and we hear of new cryptocurrencies2  

created almost every month.

Despite Bitcoin’s monopoly on headlines, the potential of block-
chain technology goes well beyond cryptocurrencies, which 
just represent its first application at global scale. Blockchain is 
much more than a digital solution for transaction recording; it 
allows both companies and individuals to exchange value over a 
completely different trust model. According to Noble economist 
Douglass C. North, “throughout history, institutions have been 
devised by human beings to create order and reduce uncertainty 
in exchange” [7]. 

The well-established figure of institutions generates a framework for 
trust in which the uncertainty of carrying out transactions with one 
another, even with unknowns, is greatly reduced. 

This model has persisted for a long time and even big technological 
revolutions, such as the Internet, have not affected its basic me-
chanics. Blockchain, however, does bring in a completely different 
approach in which, thanks to cryptography, ledger distribution and 
different consensus protocols for transaction validation, there is no 
need for central authorities to prevent fraud or avoid double spend-
ing. As suggested by The Economist, blockchain is a machine for 
creating trust [8].

Figure 1. Bitcoin USD price from 18th July 2010 to 7th November 2018 [4]

1   A cypherpunk is any activist advocating widespread use of strong cryptography and privacy-enhancing technologies as a route to social  
and political change. Cypherpunks have been engaged in an active movement since the late 1980s. [1]

2   A digital currency in which encryption techniques are used to regulate the generation of units of currency and verify the transfer of funds,  
operating independently of a central bank [6].



15

Although we have been talking a lot about currencies, blockchain 
applicability is not limited to money exchange neither just the fi-
nancial sector. In this paper, we will offer a high-level summary of 
how blockchain works, analyze and discuss the potential of such 
technology in the Oil and Gas (O&G) sector, and present different 
use cases and real world references that show its actual applicability.

The following quote from Eelco Hoekstra, Chairman of the Execu-
tive Board and Chief Executive Officer at Royal Vopak, offers a great 
summary of blockchain core values: transaction efficiency, transpar-
ency and cooperation.

“Blockchain technology and smart contracting will not only disrupt 
the financial sector, but will also automate transactions and deliver 
more transparency in the Oil and Gas global value chain. As these 
innovations allow for direct transactions between parties in the value 
chain, they will be an enabler to lower the costs for all parties.” [9]

The Blockchain
Marketing buzzwords, misinformation and lack of clarity have cre-
ated confusion about what blockchain really is and how it can be 
truly helpful for us. In this section, we will introduce blockchain ba-
sic concepts as well as an overview of the current state of the art 
technology.

Blockchain 1.0
In the same way that bankers used to hold ledgers, books where 

they would register all of their client’s transactions in order to calcu-
late different balances, blockchain technology provides the tools for 
digitally generating and distributing a common ledger shared across 
the network. In a blockchain, there is no central authority. Each node 
in the network holds a copy of the ledger, so there is no single point 
of failure neither information siloes. Every time a new transaction is 
registered, different consensus mechanisms are used for validation 
among the participants before the transaction can be written to the 
ledger. Since validation comes from collective consensus, the only 
option to trick the system is by gaining control of more than half the 
nodes of the network. Therefore, the more participants, the more 
secure it gets.

Actually, transactions are not written plainly in the blockchain. They 
are grouped and packed together within blocks that are linked to 
each other shaping a chain. Moreover, blocks are mathematically en-
crypted so, once a block is validated and appended to the chain, the 
information it contains is immutable. Any attempt to modify an exist-
ing block would break the chain and be instantly detected, consensus 
would never be reached and modification would be rejected.

Up to this point, we have already introduced much of blockchain 
core underlying concepts: shared ledger, consensus mechanisms 
and cryptography. All these together shape what is known as Block-
chain 1.0, the first stage of blockchain evolution, tightly coupled 
with cryptocurrency applications.  Any application built on top of this 
technology could already benefit from:

Figure 2. Bitcoin confirmed transactions per day from 3rd January 2009 to 7th November 2018 [5]
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•  Operational efficiency. Not only is the number of interme-
diaries required to carry out a transaction reduced, but also 
record keeping and reconciliation efforts, since data siloes are 
removed.

•  Transparency. The shared ledger consists of the only source of 
truth. Any information on the chain can be audited and therefore 
proving regulatory compliance is easily achieved.

•  Security. Consensus procedures and cryptography form a great 
team in order to grant data immutability and system security.

The following example shows the complexity of managing different 
ledgers within an ecosystem and the impact of a reconciliation inci-
dent in contrast with a shared ledger ecosystem.

Blockchain X.0
Even with previous considerations, current blockchain solutions 
have still much more to offer. Blockchain has evolved following mar-
ket needs and currently offers different platform configuration pos-
sibilities, each of them best suited for different business scenarios:

•  Public vs. Private: public blockchains allow anyone to join freely as 
a participant, whereas private ones only allow verified admitted 
participants to join. 

•	 Permissionless vs. Permissioned: permissionless blockchains 
allow any participant to operate freely on the blockchain, 
whereas permissioned blockchains access to data and net-
work participation through identity-based policies. Permis-
sioned blockchains are also more efficient at data consistency 
control Figure 4.

As shown on figure 4, previous distinctions can be combined to 
shape the best choice for each need. One aspect worth mentioning 
is that, on private-permissioned blockchains, the lack of central au-
thority is not completely true, as there must exist a figure in charge 
of operating the blockchain to some degree, such as granting access 
or managing each participant’s permissions.

Additionally, one of blockchain’s greatest value propositions are 
the so-called Smart Contracts. Simply speaking, they are con-
tracts that can be read and executed by machines. These con-
tracts are actually computer programs registered in the block-
chain that consist of a set of conditions and actions, which will 
trigger as soon as conditions are met. A Smart Contract signed 
between an airline and its customers could automatically refund 
flight tickets when the flight is late as soon as the plane is land-
ing at its destination. An insurer could develop a policy based 
on driver behavior, which would change its tariffs based on real 
vehicle data. 

Figure 3. Individual ledger versus share ledger. Incident complexity [10]
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The amount of use cases for Smart Contract application is infinite 
and so is its potential. However, if there exists a scenario where 
Smart Contracts become very useful, that is when they are able to 
interact with the real world, and that is achieved through the Inter-
net of Things (IoT). This leads us to two additional concepts worth 
introducing due to the huge presence of IoT in O&G world: digital 
tokens and off-chain technologies.

In order for blockchain to exchange value, it must be digitized. When 
value refers to native digital assets, such as digital currencies or eq-
uities, it’s exchange and management is straight forward, conducted 
through the record of the transaction on the blockchain. However, 
when the value refers to physical assets, like diamonds, two extra 
needs must be considered:

•	 Firstly, the asset must be digitized. In order to do so, digital to-
kens representing the asset (or different assets) are generated.

•	 Secondly, as the asset has been digitized, it must be connect-
ed and secured to the blockchain, what will require the inte-
gration of off-chain technologies, such as IoT for asset tracking.

Off-chain technologies are technologies that integrate with the block-
chain, such as IoT on the previous scenario. These technologies can 
introduce vulnerabilities in the ledger because, while tricking block-
chain systems is almost impossible, blockchain cannot assess wheth-
er an input from an external system is truthful or accurate.

All these aspects make blockchain a powerful platform for value ex-
change in most, if not all, industries. We could still introduce many 
other of its capabilities. However, it is not the objective of this paper 
to present every single blockchain feature, but only those necessary 
to give a high-level overview of the technology in order to understand 
its applicability within O&G. In fact, blockchain is still evolving at an 
incredibly fast pace and most probably it will have many new features 
to offer in the near future. From Blockchain 1.0, different authors 
discuss whether we are already at the 3.0 or 4.0 stage of its evolution.

According to PWC’s 2018 blockchain survey [12], currently 84% of 
organizations have already some involvement with blockchain tech-
nology. However, when looking at their involvement stage, just 15% 
of them manage productive blockchain solutions, whereas 62% are 
still in research, development or piloting stages.

Figure 4. Blockchain architecture options [11]
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Despite blockchain perhaps currently being at an immature stage or 
at least not enterprise ready, many well-known firms have put huge 
expectations on it. The World Economic Forum [13] expects 10% 
of global GDP to be stored on blockchain by 2027. According to 
Gartner blockchain productivity plateau will be reached in a five to 
ten year time period [14] and will create $3.1 trillion in business val-
ue by 2030 [15]. Bain & Company estimates that blockchain could 
increase global trade volumes by $1.1 trillion by 2026 and increase 
the global banking industry’s annual revenue from documentary 
trade financing by $2 billion by 2026 [16]. Moreover, many, if not 
all, big technology players are also heavily betting on blockchain and 
we already see great examples of its application.

Back in May, ING and HSBC carried out the first commercially viable 
financial transaction [16], which consisted of an end-to-end trade of 
Cargill’s soybeans shipped from Argentina to Malaysia and included 
within the operation the buyer and seller together with their respec-
tive banking counterparts. A process that used to take from five to 
ten days to complete, was carried out in less than twenty-four hours 
over a blockchain platform.

We can also find great examples outside of the financial sector. 
TradeLens [17] is the blockchain based shipping solution co-built by 
Maersk and IBM in order to improve efficiency through the global 
supply chain. To date more than 90 participants, such as shippers, 
shipping lines, ports or terminal operators, collaborate on the plat-
form by securely sharing information through a blockchain. 

Also in the supply chain business, provenance of goods is of great 
importance. Thanks to blockchain, a manufacturer can demonstrate 

Figure 5. Blockchain project stage survey [12]

its products are of maximum quality, certified origin and that its end-
to-end process respects the higher safety standards as well as human 
rights. This use case applicability goes from diamonds to lettuce. Pre-
cisely, Walmart [18] is currently working on E. Coli fight through the 
certification of its lettuce supplies thanks to blockchain technology.

Applicability in O&G
Blockchain technology is meant to completely revolutionize the 
world’s economy, reaching every single country and industry. When 
referring to the O&G sector, many of its main characteristics, an-
ticipate great applicability. Across all its stakeholders and activities, 
there exist numerous opportunities for transparency and efficiency. 

In this section, we will analyze which are the main barriers for block-
chain adoption as well as the business opportunities through O&G 
value chain. O&G companies must deal with an increasingly de-
manding landscape. High price volatility, drop of field discoveries or 
high safety and environmental standards are just some examples 
of the challenges they face. This complex environment has forced 
O&G companies to look for new and innovative ways of improving 
operational efficiency, increasing asset productivity and generating 
decision-making capabilities.

Adoption Barriers
Although the industry has traditionally been open to cutting-edge 
production technologies, such as robotic rigs or 3D geological mod-
elling, there has not been the same degree of openness for digi-
tal transformation technologies. Today, many O&G companies are 
still lacking integrated digital strategies as well as digital capabilities, 
which can provide them with a sound competitive advantage.
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Advanced analytics, cloud or IoT are all technologies already familiar 
to the sector and have a reasonable degree of penetration within 
O&G operations, although there is still a long path for reaching a real 
productivity plateau. Great examples are the Chevron and General 
Electrics tech alliance [19], Total and Google Cloud AI agreement 
[20] or Woodside and IBM project to apply cognitive computing on 
offshore rigs [21] Figure 6.

In the case of blockchain, despite being on everyone’s lips these 
recent times, its actual current impact has not been perceived yet. 
O&G industry intrinsic characteristics, such as worldwide reach and 
complex business ecosystem of companies, providers, regulators 
and governments, make us anticipate huge potential. However, 
there is currently a small benchmark framework both inside and 
outside the industry for O&G leaders to assess blockchain value, 
while the risk of creating fatigue at C-Level is running.

Many of the concerns usually discussed when looking at blockchain 
capabilities have to do with its core technical features: transaction 
latency and throughput, energy consumption, scalability, security or 
interoperability. Nevertheless, all these aspects are actually related 
to system design choices, which should be considered by the partic-
ipants of the ecosystem when approaching their particular business 
scenario. Taking Hyperledger Fabric as a reference, there exists re-
search that shows how parameters such as block size or endorse-

Figure 6. Critical technologies for O&G business strategies [22]

ment policy affect platform performance, as well as how different 
optimizations can result in a sixteen-factor throughput increase [23]. 
Therefore, we cannot currently say that blockchain technical fea-
tures form an obstacle for its adoption.

After all the terms and concepts introduced in previous chapters, we 
might think blockchain is just about bytes, cryptography, servers and 
algorithms, but its implications go far beyond that. A huge mindset 
shift is required in order for companies and individuals to take ad-
vantage of its full potential. Actually, this shift seems to be a larger 
barrier to entry than the technology itself. 

Blockchain is about connecting and cooperating, rather than isolat-
ing and competing. It applies to scenarios where different parties 
are currently exchanging value at a high transaction cost, low or 
deficient trust, and creating information siloes. Blockchain brings in 
a culture of coopetition – cooperative competition – in which tradi-
tional competitors need to collaborate and share with one another 
in order to benefit from the network power.

In order for a blockchain platform to be high-potential it must be 
formed by multiple parties. Industry and cross-industry consortia 
need to work together in order to build these alliances and frame-
works, as the benefits will increase with the size of the consortia. 
However, the more participants, the more complex it becomes to 
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coordinate. Therefore, consortia need to establish clear roles and 
responsibilities and align strategic incentives of the members. Block-
chain platforms are formed and managed by consortia who cooper-
ate and share their models, protocols and standards.

Technologies can be rapidly adopted once the strategy is drawn and 
investment is planned. However, embracing new ways of working 
that directly confront traditional behaviors is not an easy task. O&G 
companies are used to safeguarding trade secret, such as reser-
voir locations or geological data. After all, resources are nonrenew-
able. However, information privacy is not black or white and much 
information can be shared on a blockchain without jeopardizing 
business secrets. Additionally, blockchain provides mechanisms for 
keeping information visible just to selected actors. 

A blockchain consortia are increasing at a fast pace and more than 
sixty can currently be found [24]. Some are worth mentioning:

•	 R3 groups more than 200 members [25] from different sectors, 
mainly finance, insurance and technology. 

•	 The mobility open blockchain initiative (MOBI) groups some of 
the world’s largest auto manufacturers [26], such as BMW, GM 
or Ford.

•	 Alastria, the first multi-sectoral blockchain consortium in Spain, 
joins companies from different sectors and size. All main energy 
companies are currently part of this consortium, including Rep-
sol and Cepsa, from the O&G industry [27].

Both PWC’s [12] and Deloitte’s [28] executive blockchain surveys 
position regulation as the main entry barrier for blockchain adoption, 
which comes as no surprise, since we have seen already how ICOs3  
have generated contrary reactions within different countries in the 
past, from no regulation in South Korea, to being banned in China 
[29]. The absence of a clear regulation prevents blockchain from 
scaling to real business scenarios. However, while regulators are cur-
rently challenged to keep up with the speed of blockchain evolution, 
this technology itself can facilitate some of their main objectives by 
improving regulatory reporting and avoiding fraudulent transactions. 
Governments themselves could benefit from blockchain applica-
tions in digital currency, health care and identity management. Both 
these facts make possible blockchain and regulation alignment. Ad-

3   Initial Coin Offerings.

ditionally, the work carried out by industry consortiums is helping 
regulatory bodies to understand and shape blockchain legislation.

Despite all mentioned barriers, when we look at different industries 
and how fast they are adopting blockchain (see figure 7), energy 
companies together with manufacturers appear in second place, 
of course far away from financial services companies, which have 
been clear leaders from the very beginning. However we still expect 
it will take five to ten years for O&G companies to reach its produc-
tivity plateau in their use of blockchain (see figure 8).

Potential impact
Since blockchain in O&G is still at the very beginning of its hype 
cycle (see figure 8), it is hard to develop accurate estimations of 
how this technology could economically transform this sector. In 
fact, at the time of writing this research, we have not found any of 
the main strategic well-known consulting firms clearly presenting 
their predictions at the industry level. However, the information 
presented so far allows us to understand already how this tech-
nology can be applied along the O&G value chain, from upstream 
to downstream. In this section, we will analyze blockchain’s main 

Figure 7. Industries seen as leaders in blockchain [12]
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Figure 8. Hype Cycle for Blockchain Business, 2018 [30]

applications within O&G business, focusing on those related to its 
core business activity and on which we anticipate a higher eco-
nomic and cultural impact.

Upstream
Many activities need to be carried out by O&G companies before a 
single drop of crude oil can be put into a barrel. From exploration to 
production, including land ownership, financial terms or well drilling, 
this segment is one of the most complex within O&G value chain 
and hundreds of companies come into play at different stages in 
order for the full lifecycle of an oil well to complete. Precisely this 
complex and multi-party nature is what makes upstream a great 
area for blockchain adoption. 

One of the first challenges O&G companies must face is to deter-
mine the ownership of a specific portion of land in order to get need-
ed authorizations to initiate E&P activities. Usually land ownership 

records are confusing – duplicated, non-standardized, managed at 
different offices or levels, etc. – what requires a great amount of 
manual effort and legal procedures to clear things out. Recording 
land ownership on a blockchain as digital assets would avoid much 
of this effort by providing a unique shared source of truth on which 
any land transaction would be recorded. Government commitment 
would be required, as overall responsible of such records, and we 
can find already initiatives that pursue this goal, such as the Swedish 
government blockchain tests [31].

Contracted services, some of which require high workforce special-
ization, need to be provided and certified in a highly regulated and 
risky environment, where compliance and responsibility tracking is 
a key matter. Plenty of time could be saved if all the certifications 
required for each individual to perform their assigned tasks were re-
corded on a shared blockchain, where both contractors and auditors 
could transparently consult it. Every piece of work done could be 
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certified, so that not only the tools and workers compliance could be 
tracked, but also health and safety standards are respected through 
the execution and inspections grant the required quality and quan-
tity of performed labor. Smart contracts could consolidate these el-
ements together with economical agreements in such way that ser-
vice providers could automatically receive their payments once their 
job is attested, avoiding tedious reconciliations efforts and ensuring 
full auditability through a transparent record of transactions. On top 
of that, smart contracts could also consider performance metrics, 
such as quality goals fulfilment or milestone fulfillment, which could 
automatically recalculate and execute provider payments.

Once production begins and revenues start flowing, different types 
of interests need to be addressed, such as royalties and ORRIs 
(Overriding Royalty Interests). Its calculation usually includes mul-
tiple parameters, including fixed and variable taxes or monthly 
hydrocarbon production quantities, qualities and average prices. 
Agreements behind these contracts are subject to continuous su-
pervision and its automation through blockchain smart contracts 
would increase efficiency both during its execution, auditing and 
reconciliation stages.

Midstream
Once resources are extracted, they must be delivered to different 
destinations, which many times are not located in the same geo-
graphical region. This involves transportation, storage and process-
ing activities, where ecosystem complexity and high regulation are 
common factors in upstream and downstream segments. There-
fore, many aspects discussed in the previous section do also come 
into play in midstream segment. Additionally, midstream is char-
acterized by its cross-border implications, environmental concerns 
and capital intensity.

The singular nature of both oil and gas will always involve multiple 
actors through its supply chains. Pipelines and vessels, maintenance 
and inspection companies, are all shared in an asset-intense glob-
al ecosystem where no enterprise can work alone. Currently, each 
participant must hold track of its own records, which leads to dupli-
cation, inefficiencies and reconciliation efforts that often head to dis-
putes. According to Hernando de Soto, a renowned Peruvian econ-
omist, “Some 5 billion persons and 20 trillion dollars have been 

shut out of the economy due to disputed assets” [32]. A shared 
blockchain could track commodities, register contractual agree-
ments, and serve as a tamperproof register for trade documentation 
(see figure 9). This would not only increase efficiencies, by avoiding 
duplicated efforts and disputes, and automating contract execution, 
but also would reduce system vulnerabilities. Blockchain would cer-
tify commodity provenance and quality as well as health, safety and 
environmental standard compliance.

Another great potential use of blockchain within midstream is trans-
portation asset inspection. Many environmental disasters occurred 
in the past have made both governments and O&G private compa-
nies to focus on stringent quality controls of pipelines and vessels. In 
the case of vast pipeline networks, were many different companies 
must coordinate to inspect every mile of pipeline, blockchain would 
serve as a shared platform where these companies could attest 
the conditions of specific infrastructure sections together with the 
required workforce and tool certifications needed to perform the 
task. This information could be transparently audited to grant com-
pliance and will increase coordination efficiencies among inspection 
companies. 

Regarding vessels, they must undergo strict vetting inspections that 
help traders and charterers to analyze transportation risks. There ex-
ist different industry standards, such as SIRE4 or CDI-M5, and accred-
ited inspectors who are in charge of carrying out required controls. 
Moreover, other factors of a different nature are considered dur-
ing the vetting process, like ship casualty data or crew experience. 
Blockchain platforms could serve as a shared ledger where different 
parties, such as ship owners, inspectors, charterers or traders, could 
access either to certify and record new facts (i.e. new inspection car-
ried out) or to consult information, such as O&G companies before 
a new trade operation is closed.

Downstream
Downstream is the last step for oil and gas before reaching 
its end consumers. Regarding blockchain, many activities per-
formed in downstream segment are similar in nature to those 
already explained before, such as complex supply chains, indus-
trial process traceability or intensive quality control, and therefore 
might have good acceptance and penetration. However, down-

4   Shipping Inspection Reporting Program.
5   Chemical Distribution Institute – Marine.
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stream also brings in different elements that could be object of 
great improvement.

Perhaps, the area that could be most impacted by blockchain is oil 
and gas trading. In the case of gas, where market standardization, 
efficiency and transparency are already high, there will be less space 
for improvement. That does not mean it will be small and such 

Figure 9. Tamperproof documentation trail [33]

Figure 10. Blockchain’s suitability for different commodity markets [33]

markets could still rely on blockchain to improve transaction and 
reconciliation efficiency due to the high volumes of trading opera-
tions carried out. In the case of oil however, there is still much place 
for efficiency and standardization, and the suitability for blockchain 
application is considerably higher (see figure 10). Although the 
number of transactions is smaller than in gas or electricity markets, 
pricing complexity is much greater due to product heterogeneity 
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and bilateral dealing. Oil-trading agreements involve complex terms 
that determine the final price a customer would pay to its suppliers, 
including average reference prices, currency exchange values or cer-
tified product quality and quantities. All these conditions could be 
registered using smart contracts that could automatically validate its 
fulfillment and unleash agreed payments.

There are many theoretical advantages of applying blockchains to 
such trading scenarios (see figure 11) but many companies are 
already putting it into practice and, in fact, some real world refer-
ences show how energy trading is ahead of the curve in blockchain 
adoption:

Figure 11. Blockchain advantages over traditional trading processes [16]

•	 Trafigura trading house and Natixis French bank piloted a block-
chain solution together with IBM for deal settling in the US oil 
market [34].

•	 BP, Eni, Wien Energy have already completed a blockchain pilot for 
gas trading [35]. BTL, the blockchain platform provider, is currently 
working on the live commercial version inviting additional compa-
nies, which include Total, Gazprom and Mercuria, among others.

•	 A consortium grouping oil producers BP, Shell and Equinor, 
commodity traders Gunvor Group Ltd., Mercuria and Koch Sup-
ply & Trading, and lenders ING, ABN Amro Bank and Societe 
Generale, is currently working to develop an oil-trading block-
chain platform [36].
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Conclusions

As we have seen within this paper, in a matter of few years blockchain has gone from the fringe to the mainstream in such a way 
that it reminds us of the Internet revolution. However, although the Internet revolutionized the way we manage information, it did 
not have the same impact on value exchange. Thanks to blockchain, business opportunities arise for new value creation, ecosystem 
optimization and risk reduction. 

Most probably, we are not capable of understanding and identifying full blockchain potential today. Whereas blockchain applications 
will focus on cost cutting in the short term, they will unlock completely new models tomorrow. Nevertheless, these benefits will only 
be reached once we overcome its main adoption barriers. Some of them, such as technical aspects or infrastructure costs, have 
already been broken down. However, there exists still high uncertainty about standards and regulations that could grant blockchain 
applications the ability to become commercially viable and scale out. Blockchain is not just a new way of recording data, but it involves 
a completely new paradigm for value exchange, both among individuals and companies. Hence, regulators must be onboard from 
the very beginning and industries need to embrace a coopetition mindset, as the more participants, the higher networking effect.

Actually, O&G companies are used to this collaborative competition. Many of them have successfully created joint ventures with one 
another in the past and now they will be required to do it again in a different context. From upstream to downstream, ecosystem 
complexity, global scale and high regulatory standards are all common factors where blockchain can clearly add great value as already 
presented. On top of that, there exists even more scenarios we have not analyzed, such as cybersecurity threat reduction in offshore 
rigs, where communications can be exposed, or reward programs for end customers, in downstream. 

The areas for blockchain application are countless, so its adoption will be natural. There are currently many initiatives being develop 
by different players for distinct use cases. Industry leaders just need some real proofs to verify its feasibility and realize gains.
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