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The UK Continental Shelf has generated one of
the most valuable collections of subsurface data
in the world.

For more than five decades, operators have
invested billions of pounds acquiring seismic — P
surveys, drilling wells, gathering production data ~
and generating technical interpretations. Today,
that information remains a strategic national
asset. It supports continued hydrocarbon
production, future exploration, carbon capture
and storage initiatives, geothermal opportunities
and the wider energy transition.

The North Sea Transition Authority (NSTA) This is often the result of long operational
recognised this value when it established the histories, asset transfers, changing systems,

National Data Repository (NDR), creating a evolving regulatory expectations and legacy

centralised platform designed to preserve, data management practices rather than any
manage and maximise the value of the UK's single decision or point of failure. Information
subsurface data estate. may reside on ageing magnetic media, in

physical archives with incomplete cataloguing,

However, achieving full compliance with NDR within legacy applications, or in collections
obligations is proving significantly more difficult accumulated over decades of operational

than many anticipated. activity.

Across the industry, operators are finding that For information of corporate, regulatory or
before data can be submitted, it must first be national significance, this creates a practical
located, understood and made accessible. In and compliance challenge. Licensees are

many cases, the information required to expected to retain relevant information in a
demonstrate compliance may exist somewhere state where it can be readily reproduced and
within the organisation, but not always in a form made available on request, unless it has already
that is easily searchable, reproducible or ready been fully reported in accordance with

for use. published expectations.



The issue, therefore, is not simply whether
information once existed, but whether it can
still be found, accessed, trusted and reproduced
when needed.

There is also an important distinction between
data that exists and data that remains
technically complete. Information held within
legacy applications may still be usable, but
exports from those systems may not always
preserve the full fidelity, context or supporting
metadata of the original acquisition.

As regulatory expectations increase and
operators seek to reduce compliance risk,
many are discovering that the greatest barrier
to progress is not technology, but their ability to
find, understand and access the data they
already own.

This challenge extends beyond compliance.
Once discovered, catalogued and made
accessible, the same data can support
exploration, field development, carbon storage
initiatives, operational decision-making and
future business opportunities. Yet many
organisations are still working to establish a
clear understanding of what data exists and
where it resides.

At the same time, organisations are pursuing
automation and Al initiatives that depend upon
trusted, accessible and well-governed data.
Without strong data foundations, these
technologies may generate faster answers, but
not necessarily better outcomes. The industry
therefore faces a simple but unavoidable
reality: before compliance, automation and Al
can deliver their full potential, the underlying
data must first be found, understood and made
accessible.

Three Stakeholders, One Shared

Challenge

NDR compliance sits at the intersection of three
distinct groups, each with different objectives but
a common dependency on data.

The Regulator

The NSTA's objective extends beyond compliance
reporting. The UK's subsurface data represents a
national asset. Preserving that asset, ensuring it
remains discoverable and enabling future reuse
creates value not only for operators but for the
country as a whole.

Whether supporting exploration activity, carbon
storage projects, academic research or future
energy developments, the regulator's goal is to
ensure that valuable information is not lost.

The regulator’s objective is also to reduce the
need for repeated recovery exercises. If valuable
information can be gathered once, made
accessible, classified appropriately and published
for reuse, then future users should not have to
return to the original data holders each time a
new use case emerges. This benefits the
regulator, operators, academia, energy transition
projects and others who may be able to extract
value from the information.

The challenge for the regulator is scale. If
compliance remains dependent on manual effort,
progress across the industry could take decades.
For this reason, regulators are increasingly
interested in approaches that introduce
standardisation, automation and repeatability into
the compliance process.



Operators
For operators, the situation is often more
complicated.

Most organisations did not intentionally create
compliance gaps. Rather, those gaps are the
result of decades of acquisitions, divestments,
mergers, changing data management practices
and evolving regulatory expectations.

Many operators now face challenges including:

« Incomplete or inaccurate inventories.

- Data held in ageing physical, magnetic or
legacy system environments.

« Missing documentation, metadata or
acquisition context.

« Uncertainty over historical ownership,
transfer and reporting responsibility.

« Loss of organisational knowledge through
staff turnover and asset change.

« Data retained in formats that may not
preserve the full fidelity of the original
acquisition.

These issues are not only operational
challenges. They can also become compliance
risks. Where data has been retained but cannot
be reproduced, interpreted or linked to the
metadata needed to make it useful, the
organisation may still struggle to demonstrate
that it has met its obligations.

As a result, compliance programmes often
begin with an uncomfortable discovery.

The organisation cannot confidently answer a
simple question: “What data do we actually
have?”

In some cases, data and information exist but
cannot be located. In others, data exists in
storage facilities, but inventory records are
incomplete. Sometimes the only way to
determine what is present is to physically
inspect boxes, review files and assess media

individually. This work is neither quick nor
inexpensive.

Many organisations have historically deferred
investment because the business case was
difficult to justify. Today, however, increasing
regulatory scrutiny, potential penalties,
renewed interest in subsurface data, and
growing recognition that Al depends upon
trusted and accessible data are changing that
discussion.

In many cases, the greatest value of historical
data is realised long before it is submitted to the
regulator. Once discovered, catalogued and
made accessible, the same information can
support exploration, field development, CCS
initiatives and future business decisions.

Licence Transfers and Information Liability

One of the most overlooked aspects of NDR
compliance is the transfer of information
obligations when an asset changes hands.

When a licence is transferred, the incoming
licensee does not simply acquire the benefits of
the asset. It also takes on associated liabilities
and obligations. These include obligations
relating to the retention, management and
reporting of information and samples
generated through licence activity.

In practice, operators often lead reporting
activity because they managed the acquisition
or controlled the relevant systems and archives.
However, licence obligations do not necessarily
rest only with the operator. Companies party to
a licence may be jointly and severally
responsible for ensuring that relevant
information is retained and reported.



This has important consequences during
acquisitions and divestments. An incoming
licensee may later discover that critical
supporting information was not transferred

by the previous operator or licence holder.

In those circumstances, the fact that
information was not received during
handover may explain the difficulty, but it
may not remove the obligation if
appropriate due diligence was not
undertaken.

Information and samples plans are
therefore more than administrative
documents. They are a mechanism for
identifying what information exists, what
needs to transfer, what remains
outstanding and what risks may be
inherited. Poor information handover can
create long-term compliance exposure
and may render otherwise valuable legacy
datasets difficult or impossible to use. For
example, retained SEG-D data may have
limited value if the associated navigation
has been lost.

Licence transfer should therefore be
treated as an information liability event,
not merely a commercial or operational
transaction.

Service Providers

Service providers play a critical role in
helping operators achieve compliance.
They bring specialist expertise in data
recovery, media transcription, metadata
enrichment, quality control and regulatory
submission processes. However, even the
most capable service provider faces a
fundamental limitation.

Service providers can accelerate recovery,
digitisation, enrichment and submission
activities, but their effectiveness ultimately
depends on access to the underlying
source material. The ability to locate,
understand and provide that data is
therefore often the single greatest factor
influencing compliance outcomes.

No technology, workflow or service can
fully compensate for source material that
cannot be located, accessed or
understood.

Why Historical Data Management

Matters

The organisations making the fastest
progress today often share a common
characteristic: they invested in data
management early and maintained that
focus over time.

Operators that undertook digitisation
programmes, maintained reliable
inventories and kept data management
closely aligned with operational activities
are generally finding compliance
significantly easier.

For others, decades of organisational
change, asset transfers, evolving priorities
and workforce transitions have made the
challenge more complex. As operational
knowledge becomes harder to retain and
historical records more difficult to trace,
discoverability naturally declines.

The result is a familiar challenge across the
industry: “| know the data exists
somewhere, but | can't find it.”



The Myth of the Silver Bullet

A common expectation within the industry
is that technology can somehow bypass
the discovery challenge.

Operators frequently seek solutions that
can automatically identify missing data,
digitise archives and achieve compliance
with minimal effort. The reality is less
convenient.

Technology can accelerate many parts of
the process. It can automate classification,
metadata extraction, quality control and
submission workflows.

What it cannot do is:
« identify source material that has never
been located or made available for
review;

e recover information that has been lost,

destroyed or discarded;

« automatically correct decades of
inconsistent cataloguing and inventory
management;

« compensate for poor historical data
governance; or

« replace the domain expertise needed
to understand and transform complex
subsurface datasets.

However, this does not mean technology
has no role in discovering previously
unknown information. Modern tools can
review accessible content, classify
documents, extract metadata and identify
information types that were not previously
visible because files were poorly tagged,
inconsistently described or insufficiently
catalogued. In that sense, technology can
reveal information that nobody knew was
present within a known collection.

The distinction is important. Technology
can improve discovery within material that
is available for review. It cannot remove
the need to locate source material,
preserve it appropriately or apply the
domain expertise needed to understand
what has been found.

The reality is that successful compliance
still depends on investment in foundational
data work. Operators cannot manage,
digitise, automate or submit data they do
not know they have. Before automation
comes discovery; before Al comes
inventory; and before compliance comes
understanding.

The Limits of Green-Dot Compliance

A further challenge is emerging as the
industry becomes more metadata-driven.

The publication of NDR metadata allows
operators and service providers to build
dashboards showing whether specific
information types appear to have been
reported. This can be valuable. It gives
companies a way to compare known
obligations against submitted files and
identify apparent gaps.

However, there is a risk that the industry
begins to chase green dots rather than
understand the content being provided.

A dashboard can show that a file tagged as
a drilling programme exists for a given
well. In many cases, that may be a
reasonable indicator of compliance
because there should usually be one
drilling programme for a well. If that
document has been reported and
accurately tagged, the green dot may be
meaningful.



The same logic does not always apply to
more complex data types. A well may have
several runs of digital well log acquisition.
If one LAS or DLIS file is uploaded and
correctly tagged, a dashboard may indicate
that a digital well log requirement has
been satisfied. In reality, the complete
compliant position may require all raw
acquisition runs, corrected versions,
spliced or joined well logs, and the
associated metadata needed to understand
and reuse them.

This creates a distinction between
metadata completeness and information
completeness. Ticking a box or turning a
dashboard green does not necessarily
mean that the underlying regulatory
obligation has been met.

For compliance to be meaningful,
organisations need to move beyond asking
“does a tag exist?” and instead ask “does
the reported content fully represent the
activity, acquisition or deliverable
required?”

Al Changes the Conversation, But Not

the Fundamentals

Artificial Intelligence is creating
understandable excitement across the
energy sector. There is significant potential
to automate compliance workflows,
accelerate document classification, enrich
metadata and identify gaps in submissions.
Yet Al remains dependent on the same
prerequisite as compliance itself: the
ability to find, access and trust the
underlying data.

The organisations most likely to realise
value from Al will be those with the most
accessible, trusted and discoverable data.

In many respects, Al does not reduce the
importance of data management; it
reinforces it.

Al may help identify patterns, classify
content and reveal information hidden by
poor metadata or inconsistent cataloguing.
But it still depends on access to the
underlying material, the quality of
governance around that material, and the
domain expertise needed to interpret it. Al
can mitigate some consequences of
historical data management shortcomings;
it cannot remove the need for provenance,
context and trusted source data.

The Path Forward

Achieving meaningful improvements in
NDR compliance requires a shift in
thinking. The industry must move beyond
viewing compliance as a submission
exercise and instead recognise it as a data
lifecycle challenge. Done well, the same
activities that improve compliance can also
enhance data discoverability, support
future exploration and development
activities, and create the trusted data
foundations needed for automation and Al.

A practical roadmap involves four stages.

Stage 1: Understand the Physical Estate

Before compliance can be measured,
operators need visibility of what exists. This
may require physical inventory
assessments, archive reviews and
validation of historical catalogues.

There is no shortcut around this stage. If
the contents of boxes, tapes and archives
are unknown, every subsequent
compliance, digitisation and Al initiative
begins with a significant blind spot.



Stage 2: Reconcile Operational Activities

Each well, survey and acquisition
programme generates a predictable set of
deliverables. Aligning operational activities
with regulatory obligations helps establish
what should exist, what does exist and what
may be missing.

The earlier gaps are identified, the easier
they are to resolve. When data is reviewed
close to the point of acquisition, the
people, systems and context needed to
locate or recreate missing information are
typically still available.

This is why timely reporting of recently
acquired wells, surveys and related
information is so important. When
information is reviewed soon after
acquisition, the relevant people are still
available, systems remain accessible and
the data is more likely to be correctly
formatted, complete and reproducible.
Delayed reporting increases the risk that
knowledge, context and supporting
material will be lost.

Stage 3: Prioritise Digitisation, Recovery
and Redundancy Assessment

Not all historical data carries equal value,
and not every missing historical item
should automatically receive the same
recovery priority. Operators should focus
effort where compliance risk, business
value and future reuse potential are
greatest.

Given the scale of many historical
archives, prioritisation is essential. But
prioritisation should not be based only on
what is missing. It should also consider
whether later acquisition has superseded

older material, whether newer data has
already been reported, whether the older
information still has technical or regulatory
value, and whether it is needed to support
interpretation or reuse of another dataset.

For example, there may be limited value in
prioritising the digitisation of a 2D seismic
section from an area that has subsequently
been covered by multiple modern 3D
surveys, particularly if those later datasets
have been properly reported and are
available for reuse.

This does not mean older information
should be ignored. It means prioritisation
should be evidence-led. Operators should
consider whether the data remains useful,
whether it is unique, whether it supports
another dataset, or whether there is a
reasonable basis for treating it as
redundant.

Early engagement with the regulator can
help align recovery and digitisation
activities with compliance expectations. In
some cases, the right outcome may be
digitisation and submission. In others, it
may be agreement that a dataset has been
superseded, deprioritised or classified as
redundant where the evidence supports
that conclusion.

The goal should not be indiscriminate
digitisation. The goal should be
preservation and reuse of valuable
information, proportionate management
of compliance risk, and clear evidence for
the decisions made.



Stage 4: Automate What Can Be Automated

Once data is accessible, understood and
appropriately catalogued, automation can
significantly improve the efficiency of
compliance workflows. Metadata
extraction, classification, enrichment,
quality control and submission processes
can all benefit from Al-assisted workflows
and modern digital platforms.

However, automation is only as effective as
the data upon which it relies. The quality of
outcomes will always depend upon the
quality, accessibility and trustworthiness of
the underlying data.

Conclusion

The UK's subsurface data estate remains
one of the country's most valuable energy
assets. The challenge facing the industry is
not simply one of compliance; it is one of
preservation, fidelity, discoverability,
accountability and future value creation.

The regulator seeks confidence that
national data assets are protected,
accessible and available for future reuse.
Operators want to reduce compliance risk
while unlocking

greater value from historical information.
Service providers continue to develop
innovative ways to accelerate discovery,
digitisation, automation and regulatory
submissions.

While their objectives may differ, all three
depend upon the same foundation:
trusted, accessible, reproducible and
discoverable data, supported by sufficient
context and metadata to make it useful.

The organisations making the greatest
progress are not necessarily those with the
most data, the largest budgets or the most
advanced technology. They are the ones
that understand what data they have,
where it resides and how to make it
available for use.

The next phase of NDR compliance is likely
to require more than green dots on
dashboards. It will require evidence that
the right information has been found,
understood, preserved, reported where
required and made available for reuse.

Ultimately, the industry's future will not be
determined by who has the most data. It
will be determined by who can find it,
understand it and use it.
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