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With reference to the State Support Agreement, Section 12.3.3 Final reports, the Recipient

shall deliver a final report upon the Establishment Period. Section 2 contains lessons learned

in the Establishment Period.

The experience gained during the Establishment Period confirms that CCS remains a
policy-driven and cross-value-chain activity. Progress depends on coordinated decisions
across capture, shipping, transport, storage and regulatory processes, as well as on
predictable funding and permitting frameworks. These themes recur across the lessons
learned in this report and underline the importance of strong alignment between industry,

authorities and commercial actors as CCS moves from demonstration to market scaling.

These overarching insights are reflected in the top five learnings that is considered to have
created the most value and reduced the greatest risk during the Establishment Period. First,
entering safe operations in 2025 provided proof that CCS works as intended, confirming the
success of the demonstration project and establishing the foundation for future
optimisation. Second, early integration of operations into project development ensured
reliable delivery and strengthened risk management in project first-of-its-kind. Third,
Northern Lights became a trusted reference for regulators, industry and international
stakeholders, supported by extensive knowledge sharing. Fourth, predictable transport and
storage availability enabled the first cross-border commercial investment decisions,
although the pace of market development continues to be shaped by customer readiness
and policy conditions. Fifth, the technical learnings from Phase 1, particularly in subsurface
and well optimisation, delivered clear, transferable value for Phase 2 and will support more

cost-effective CCS developments in the future.

2. Lessons learned
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I Governance in a first-of-a-kind CCS project

Description

Northern Lights JV DA is a formally established general partnership with shared liability (DA),
owned by Equinor, TotalEnergies, and Shell. The three companies have collaborated on the
CCS project since 2017 and officially formed the joint venture in 2021. As the license holder
and operator of the Aurora storage license ELO01, Northern Lights is responsible for the
development and operations of the full transport and storage value chain, supported by
technical service providers: Equinor for onshore and offshore facilities and STASCO for
shipbuilding execution for the first three 7,500 m3 vessels. The three ships owned by
Northern Lights JV are leased to “K”LINE through a Bareboat Charter Party and subsequently
leased back via a Time Charter Party including technical operational services. This
governance and delivery model was designed to ensure alignment between partners,
service providers, authorities and funding bodies, enabling safe, timely and cost-effective
execution under conditions of technical, regulatory and commercial uncertainty. Through
this structure, Northern Lights delivered a complex first-of-a-kind CCS value chain safely and
successfully, with all regulatory approvals secured in time, public funding managed
according to agreed requirements, and a scalable infrastructure model demonstrated for

future CCS projects and public—private collaboration.

Lessons Learned

Delivering a first-of-its-kind CCS project through an equal-share joint venture has provided
important insights into governance, coordination and execution within a complex,
multi-stakeholder environment. Decision-making in a partnership required dedicated
stakeholder management to ensure alignment and efficient progression, which contributed
to project stability and partner commitment. A robust governance framework proved
essential in managing a new and technically complex project, especially as Northern Lights

navigated multiple regulatory regimes and evolving policies.

Engagement with public authorities played a crucial role in reducing regulatory risk,
supporting predictable permitting, and ensuring alignment with national climate policy

objectives. This collaboration helped bridge the gap between traditional oil-and-gas-based
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regulatory concepts and the requirements of a commercial CCS system. Conservative design
choices and a phased development strategy were effective in mitigating first-of-a-kind risks
and providing flexibility as knowledge and operational experience grew. Clear contracting
strategies, defined interfaces and active coordination reduced execution conflicts; however,
the complexity of the system meant that Northern Lights often needed to play a proactive

integrator role across partners, contractors and authorities.

A significant determinant of project success was the early and strategic involvement of
operations personnel within the execution team. Their familiarity with the facility,
operational mindset and understanding of risk strengthened cross-functional alignment,
ensured continuity and helped avoid the challenges often experienced in traditional
project-to-operations handovers. This approach contributed to smoother commissioning

and a stronger operational foundation.

Looking ahead, several improvement opportunities have been identified. Earlier clarification
of decision-making authority and escalation paths between the Joint Venture as operator
and the project execution organisation would enhance efficiency in future phases.
Strengthening the integration of risk management, cost estimation and schedule planning
would improve transparency of trade-offs in early decision-making. A clearer distinction
between regulatory, policy and funding requirements, and earlier integration of these into
design and planning, would support more predictable execution. Furthermore, structured
early-phase onboarding and harmonisation of tools, processes and reporting standards
across partner organisations would reduce friction and improve alignment from project

start-up.

Together, these learnings underscore the importance of strong governance, early
operational integration, clear interfaces and proactive stakeholder coordination in scaling
commercial CCS projects. They also reinforce the value of a structured, predictable
joint-venture operating model that can serve as a reference for future CCS developments in

Norway and internationally.
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. CO,-specific risk considerations in a commercial CCS value chain

Description

As a first-of-its-kind commercial CCS project, Northern Lights has managed an HSE risk
profile that differs fundamentally from the risk profile within the oil and gas industry. While
many regulatory and operational requirements from handling of hydrocarbons also applies
for CCS, CO, behaves differently under operational and release conditions, presenting
distinct, though generally lower, safety risks. A good understanding of these differences has
been central to developing safe operations, shaping internal training programmes and
engaging with external emergency responders such as the local fire brigade. Northern Lights
has therefore placed strong emphasis on building awareness of CO,-related risks,
establishing structured training requirements for all personnel accessing the site, and
ensuring that risk communication is integrated into operational routines and visitor
programmes. This proactive approach has supported safe and reliable operations and

strengthened competence across internal teams and external partners.

Lessons learned

Managing CO, in a commercial, cross-border CCS value chain has demonstrated the
importance of recognising that CO, has a different risk profile compared with hydrocarbons.
While CO, does not pose flammability or explosion hazards, it can displace oxygen,
accumulate in confined areas and behave differently depending on whether it is released as
liquid or gas. During drainage or a potential leak, liquified CO, settles close to the ground
and disperses quickly, while gas-phase CO, can create unexpectedly high noise levels. These
learnings prompted design choices such as orienting ventilation outlets toward open areas

to ensure rapid dispersion and minimise accumulation risk.

A key insight is that CO,-specific risks are often underestimated, partly because CO, is
perceived as inherently harmless in everyday contexts. This has underscored the need to
strengthen awareness and maintain a deliberate risk mindset across all personnel.
Understanding the differences between CO,-specific risks and risks related to hydrocarbons
is essential for safe operations and also relevant to broader themes addressed elsewhere in
the report. For example, the different risk profile of CO, compared with hydrocarbons is an
important consideration in discussions around financial security requirements, where

existing models, designed for hydrocarbon-based operations, may overestimate certain
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risks in a CCS context. Furthermore, the traditional hydrocarbon assumptions have featured
in regulatory processes, where historic petroleum legislation, standard and operational
requirements have been applied to CCS activities, despite different physical, operational and

safety characteristics.

Operational learnings also highlighted the value of real-world experience in refining risk
understanding. Training, emergency preparedness and engagement with the local fire
brigade and other external responders proved essential in building shared competence and
confidence in managing CO, safely. These efforts have contributed to a consistent
understanding of risk mitigation strategies, ensuring that those involved are prepared for

potential scenarios, however unlikely.

Looking ahead, there is an opportunity to further strengthen awareness and risk
understanding across the CCS ecosystem, not only within operations teams, but also among
regulators, permitting bodies and industry partners. As the CCS market scales and more
actors enter the value chain, a shared understanding of CO,-specific risks will support more
proportionate regulatory frameworks, accurate financial security modelling and more
effective cross-border cooperation. Ensuring that CO,’s unique risk characteristics are
properly integrated into design, permitting and operational practices will help reduce
misconceptions, streamline administrative processes and support the development of a safe

and efficient commercial CCS industry.
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1. First of-its-kind dedicated CO: shipping fleet

Description

The dedicated and first-of-its-kind CO; ships, Northern Pioneer and Northern Pathfinder,
arrived in 2025 after successful delivery (in 2024 for Northern Pioneer and 2025 for
Northern Pathfinder). These ships are the world’s first large-scale, purpose-built liquefied
CO; carriers, forming an integral part of the Northern Lights value chain. Both vessels have

entered operation and have been supporting ongoing activities throughout 2025.

The third ship, Northern Phoenix, which was delivered December 2025 (after Establishment
Period), and will arrive in Norway in 2026. The three first vessels are part of the Northern
Lights Phase 1. A fourth identical sister ship has also been ordered and will be delivered in
2026. This fourth vessel is part of Northern Lights Phase 2 and is owned and operated by the

German shipowner Bernhard Schulte.

Lessons learned

Building upon the experiences from the first vessels (Phase 1) has enabled a more seamless,
predictable, and cost-efficient process for the construction of future ships of both Phase 1,
Phase 2 and further industry-wide scaling. It additionally established an operational
benchmark, which had not previously been available due to the vessel’s status as the first
purpose-built unit for CO, transport within the carbon capture and storage (CCS) value
chain. Insights gained from the commissioning and operation of the first two vessels
enabled the third vessel to be delivered to a higher technical and operational standard. A
range of enhancements were identified and incorporated into the third vessel, spanning
both process related and procedural domains. Several of these improvements involved
modifications to support a higher level of detail in system validation and to facilitate more
robust commissioning of key vessel systems and machinery critical to CO, transport within

the CCS value chain.
Key technical improvements and operational benefits on vessel three include:

e Main Engine and LNG Fuel Gas Supply System (FGSS): Experience gained from the
first two vessels highlighted several challenges during the testing and commissioning
of the LNG Fuel Gas Supply System, particularly regarding the depth of testing

procedures, acceptance criteria, and the capability of the original equipment



Northern

Lights
manufacturing (OEM’s) locally approved contractor. These issues contributed to
post-delivery engine performance problems on vessels one and two, necessitating
additional troubleshooting and technical interventions. For vessel three, a more
robust approach was implemented. Testing standards were clarified, information
exchange with the OEM was improved, and enhanced validation protocols were
introduced. This collaborative effort resulted in important pre-delivery upgrades,
including revised engine software and improved gas-injection nozzles. Consequently,
vessel three demonstrated markedly higher engine reliability and performance from
its maiden voyage. Operational learnings from vessels one and two improved the
reliability of the engine’s LNG-burning performance. In addition, enhanced
understanding and testing of the Power Management System (PMS) and its
associated software on vessels three and four (Phase 2) helped identify measures to
prevent potential blackout scenarios.
CO, Cargo Trials and Process Optimisation: Vessels one and two conducted the first
operational trials involving liquefied CO,, establishing the initial foundation for
cargo-handling parameters such as flow rates, loading and discharge durations, and
the behaviour of the cargo under operational conditions. These were pioneering
efforts within the CCS maritime sector, and they generated extensive technical and
procedural learning. All findings from these initial trials were systematically
documented and transferred to vessel three. As a result, the third vessel entered its
trials with a mature set of validated procedures, allowing for more efficient
operations and improved predictability.
Shore Power Capability: Post-delivery experience with vessels one and two revealed
issues with shore-power integration during cargo-handling operations in @ygarden.
A detailed investigation involving multiple OEMs identified the underlying technical
causes and defined corrective actions. Based on these findings, vessel three was built
with design modifications enabling it to accept higher-capacity shore power reliably,
particularly during discharge operations. The modifications have enabled the vessel
to discharge at full capacity, improving scheduling efficiency and offering potential

fuel savings by reducing reliance on the vessel’s generators.
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In addition to the technical improvements and operational benefits identified from vessels
one and two, vessel three demonstrated a reduction in required working hours. Vessel three
recorded 912,909 working hours, compared with an average of 1,061,254 working hours for

vessels one and two, representing a reduction of approximately 150,000 working hours.
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V. Building an integrated CCS logistics chain

Description
Efficient logistics across the CCS value chain require full understanding and control of the
CO2 molecule from the point of capture to storage. Successful operations depend on well-

functioning communication lines between all parties in the value chain.

Lessons learned

During Phase 1, the ship-based logistics chain functioned largely as planned, but maintaining
continuous injection required more coordination than initially anticipated. Variability in CO,
production affected loading schedules and shipping plans, and because injection operations
rely on stable supply, frequent adjustments were necessary. At times, injection had to be
temporarily paused. Managing this dynamic required close, daily coordination between
capture, transport, and storage operations, highlighting the importance of developing
robust logistic systems for collecting and transporting CO, to ensure an uninterrupted
supply to the facility and move toward fully digital data exchange between capture sites,

ships, terminals and subsurface units, enabling real-time monitoring.

An important lesson learned is the need to understand customer requirements early so that
efficient logistics solutions can be aligned with operational readiness. And further, the need
to align ways of working across organizations with different industrial backgrounds. The
transport and storage team primarily has experience from shipping and oil & gas, where
strict scheduling, marine logistics discipline, and continuous operations are standard
practice. The capture teams largely come from the cement industry, where production
variability is managed differently. Early in Phase 1, it took time to establish a shared
understanding of each other’s operational constraints, forecasting practices, and
decision-making processes. As coordination meetings became more frequent and interface
definitions were clarified, collaboration gradually became more structured and predictable.
Early involvement of all parties reduces uncertainty and supports smoother planning across
the value chain. Regular coordination between capture, transport, terminals, and subsurface

operations helps prevent delays and ensures more efficient execution.

The availability of two vessels provided flexibility, and as crews gained experience with first-

of-a-kind CO, carriers, cargo handling and sampling routines became more efficient.

11
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Together, these improvements strengthened the robustness of the logistics chain and

reduced the operational impact of ongoing production variability.

12



Northern
Lights

V. Transitioning Northern Lights from construction to operation

Description

The operational start-up marked the transition from construction to full-scale operation of
the Northern Lights value chain. This included commissioning of on- and offshore facilities,
first loading and unloading, integration of shipping and terminal systems, and establishing
routines for safe and reliable day-to-day operations. As this is the first commercial CO;
transport and storage system of its kind, close coordination between technical teams,

operators and external partners was crucial.

Lessons learned

An important lesson learned from the operational start-up phase was the value of early
testing and cooldown to understand tank behaviour over extended periods without new
CO; input, including monitoring how temperature and pressure evolved over time. . Early
involvement of operations personnel proved highly beneficial, as their familiarity with the
facility and understanding of operational risks contributed to safer and more efficient
decision-making. The current design is still largely based on traditional oil and gas
frameworks and has only been partially adapted to the specific requirements of CO,

operations; future phases should more fully reflect CO,-specific operational characteristics.

It also became clear that requirements from different authorities need to be more clearly
distinguished and integrated into design processes from the outset. Furthermore,
establishing a robust Monitoring, Reporting and Verification (MRV) framework and digital
solutions ensure transparency and accuracy in documenting transported and stored CO,
volumes across customers and CO; streams. Lastly, external expectations often assumed full
and continuous operations from the first day, with immediate availability of operational
learnings. In practice, the transition into operations required a start-up and ramp-up period,
particularly for a first-of-its-kind project within a newly established value chain, making

active expectation management across stakeholder groups essential.

13
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VI. CO; specifications in a commercial CCS value chain

Description

Presence of impurities in liquefied CO, can have a negative effect on the integrity of the CCS
value chain. Because the Northern Lights value chain was designed and constructed several
years before operational experience became available, the project needed to establish CO,
specifications early and based on the best available knowledge at the time. These
specifications were developed to protect material integrity along the entire value chain,
including emitters, pipeline, temporary storage, ships and offshore facilities, and to ensure

safe and stable operations.

Northern Lights therefore initiated a structured technical process led by DNV and supported
by experts from the joint venture owners. The work covered impurity interactions, corrosion
risks, material selection, operational conditions and the implications of an open access value
chain where CO, from multiple customers will be mixed. The resulting specification sets out
limits for impurities normally found in flue gas from different industries. Limit was set to
avoid corrosion, operational challenges or unacceptable high concentration of light
components going back to the emitters in vapor return. The revised specifications uphold a
high safety standard and maintain mechanical integrity across the value chain. Several
customers and capture technology providers have confirmed that the updated
requirements are technically feasible. These efforts supported the safe start of operations in
2025 and provide a strong basis for further refinement as more operational experience

becomes available.

Lessons learned

Experience has shown that defining CO, specifications in a first-of-a-kind commercial CCS
project is both important and complex. The specification work began at a time when
industry wide understanding of CO, impurity behaviour was still limited, and when no
operational data existed for a commercial open access value chain. As the CCS industry has
matured, new research and operational insight have revealed that certain impurities can

pose greater corrosion risk on lower concentration than previously understood.

CO; specifications influence more than the technical design. They also affect commercial

models, customer readiness, regulatory interpretation and the practical ability to integrate

14
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new emitters into the system. Northern Lights has been clear that its specifications are not
intended to serve as an industry standard. They are defined for the specific design and
materials of the Northern Lights value chain, and they reflect the operational reality that
CO; from multiple customers will be mixed. Impurities that may be harmless in isolation can
become harmful in combination, which means that safety requirements must be based on

system level integrity rather than individual customer streams.

The topic has attracted attention because some stakeholders have perceived the
specification as restrictive. Northern Lights acknowledge that there are different strategies
to avoid corrosion by limiting specific impurities. Northern Lights’ understanding is that all
strategies will potentially have a negative effect for some emitters or technology's ability to
meet the limits for the restricted impurities. It is important to recognise that the facilities
are already built, and that maintaining safety and preventing corrosion is the first priority.
Certain impurities create proven corrosion risks and therefore require limits. It is a practical
necessity to ensure stable operations for ships, storage tanks, the receiving terminal, the
pipeline and the wells. Northern Lights is working closely with customers that can meet the
current limits, and the project is also collaborating with customers preparing for future

phases so that specification issues can be addressed early in the design process.

Operational experience only began in 2025, and continued monitoring will be essential.
Early cargoes from Heidelberg have confirmed that CO, quality can be delivered within
limits, and these first experiences have been positive. As operations expand, Northern Lights
will prioritise the collection of real data on CO, quality and corrosion indicators. The work so
far has highlighted the importance of integrated decision making. Strengthening cross
functional decision making and ensuring that technical, commercial, operational and
regulatory considerations are considered together from the outset will improve outcomes in

future project phases.

Together, these lessons illustrate that CO, specification work is central to safe operations in
a commercial CCS value chain. It requires a careful balance between technical integrity and
commercial feasibility, and it will continue to evolve as more operational experience
becomes available. It also underlines the need for companies across the CCS value chain to
continue developing and updating their own specifications for future projects as knowledge
continues to advance. Northern Lights will use this learning to inform future improvements

15
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and to support broader industry development.
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I Accelerating early CCS market formation

Description

Market development for commercial CCS evolved significantly during the Establishment
Period. Early expectations were high, particularly in hard-to-abate sectors such as cement,
chemicals and steel, which were expected to move quickly towards investment decisions in
response to rising carbon prices and strong momentum in the energy transition. Over time,
broader geopolitical developments, concerns about energy security and competitiveness
pressures have tempered this optimism and slowed the pace at which emitters make final
investment decisions. Within this changing market landscape, Northern Lights has played an
important enabling role. By delivering the world’s first full scale, open access CO, transport
and storage service, the project has provided a concrete route to storage for industrial
emitters and has helped unlock the three first commercially based expansion project in
Europe. The agreement with Stockholm Exergi enabled the expansion of capacity from 1.5
million tonnes to more than 5 million tonnes per year. Together with the agreements with
Yara and @rsted, these developments demonstrate that predictable transport and storage
capacity can support investment decisions in the capture segment. Although Northern
Lights represents only one part of the cost structure for full chain CCS, the establishment of
a functioning transport and storage service has contributed to the conditions necessary for
early market formation. The project has also supported the development of commercial
frameworks, contributed to shared understanding across authorities and industry and

provided a reference point for future CCS projects.

Lessons learned

Market development for commercial CCS has shown itself to be more complex than initially
anticipated, and the pace of scaling continues to be shaped primarily by customer readiness
and the commercial viability of capture projects. The CCS market remains in a formative
phase. Commercial structures are still being established, and reaching agreement on the
allocation of risk and returns across the value chain requires significant time and
engagement. This is particularly evident in multi emitter hubs, where several industrial

emitters need to mature their projects in parallel.

A clear lesson is the importance of aligning timelines, expectations and processes across the
value chain. Transport and storage providers, capture technology suppliers and industrial

17



Northern
Lights

emitters need to reach decisions in a coordinated manner, which is challenging when each
party operates under different regulatory, financial and operational frameworks. Early
insight has shown that the complexity of CCS is not limited to technical issues. Effective
coordination, shared understanding of risks and clear communication between stakeholders

are equally essential.

Experience has demonstrated that a strong technical understanding across the value chain is
necessary for productive commercial discussions. All parties need to understand not only
their own part of the chain but also the requirements and constraints of others. Support
from the EU Innovation Fund has been valuable, but has not resulted in the number of final
investment decisions initially expected. Many capture projects still require national support
mechanisms to become commercially viable. Commercial and regulatory maturity on the
customer side therefore remains a central determinant of market pace. Another important
lesson is that the value of CCS is not determined by emissions costs alone. Many early
assumptions placed significant weight on the EU ETS price as the main driver. As the market
has evolved, it has become clear that voluntary carbon markets, non-state actors and
customers seeking green premiums play an increasingly important role. This reinforces the

need for MRV systems.

Looking ahead, progress can be supported by establishing shared negotiation timelines,
clear sequencing of milestones and early identification of potential misalignments.
Strengthening dialogue across the value chain is essential for de risking future projects,
particularly where shared infrastructure is involved. The Northern Lights experience shows
that providing a technical solution alone is not sufficient. Commercial mindset, customer
engagement and proactive alignment remain equally important. Finally, it is essential to
recognise that while Northern Lights has helped pave the way by delivering the first
operational transport and storage service, the pace of CCS market scaling is ultimately
shaped by the readiness and economics of the capture segment. Northern Lights can
enable, support and de-risk, but cannot determine the pace of the wider market. Continued
collaboration across industry and authorities will be needed to build on the progress

achieved to date and support broader deployment of CCS in Europe.

18
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. Transferable cost learnings from Phase 1 to Phase 2

Description

Northern Lights Phase 1 was designed and executed as a demonstration project. This
created an absolute requirement for high integrity and full operational reliability. The
project needed to work from day one, both to ensure safe CO, handling and to build
confidence in CCS as a climate mitigation tool. These conditions shaped many of the early
technical decisions and led to design choices that were appropriate for a first-of-a-kind

value chain.

As Phase 2 development began, Northern Lights had an opportunity to apply some
experience gained from Phase 1. Phase 2 is an extension of Phase 1, but subsurface, drilling
and well teams revisited key assumptions and identified opportunities to optimise the
development plan. This work resulted in the reduction of planned wells from three to two,
supported by updated injection capacity estimates and improved understanding of CO,
behaviour in the wells. The subsurface team further optimised the expansion through risk-
based evaluation of injection schemes, dynamic network simulations and the integration of
new performance data from Phase 1. These refinements created an estimated cost

reduction of 750 MNOK and contributed to a safer and more predictable development plan.

Lessons learned

Experience from Phase 1 confirms that the most meaningful opportunities for improving
cost efficiency in a commercial CCS value chain lie in the areas that have the greatest impact
on overall development cost. An important lesson from the Phase 1 to Phase 2 transition is
that improved technical knowledge can directly influence investment scope. This was
demonstrated by the optimisation of the Phase 2 well plan, where the number of additional
wells was reduced from three to two. This optimisation was driven by the combined
expertise of subsurface, drilling and well teams and based on a stronger, data informed
understanding of the reservoir and system behaviour. Three technical elements were
particularly important. The first was the use of risk-based evaluation of alternative injection
schemes, where different distributions of injection volumes were tested to understand
impacts on containment, including the risk of migration near licence boundaries and the
behaviour of pressure within the reservoir. The second was the use of network enabled
dynamic simulations. These simulations allowed the team to combine subsurface models

19
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with non-subsurface parameters in order to identify the true limiting factors in the
integrated infrastructure and to understand where upsides existed. The third was improved
knowledge of injectivity. Early interpretation of injection potential was based on water-
based well tests such as brine production and water injection. Once CO; injection began in
Phase 1, operational data suggested that the original assumptions were conservative
because CO, behaves differently from water. Injectivity tests performed in 2023 and
information from well pre flush activities in 2025 indicated higher injection capacity per

well. This operational insight strengthened confidence in a reduced well count for Phase 2.

These learnings illustrate how demonstration projects provide cost value even when full
cost reduction is not visible at the overall project level. The incremental nature of Phase 2
and the early design decisions in Phase 1 limited the scope for broader CAPEX reduction.
However, the refinements in subsurface understanding and well planning represent a clear
and transferable benefit. They reduced Phase 2 cost by an estimated 750 MNOK, while

maintaining safety, technical integrity and operational reliability.

Beyond well and reservoir learnings, experience from Phase 1 has shown that cost
effectiveness in future CCS projects will depend on tailoring design choices more closely to
CO; specific operational characteristics. Early Phase 1 design relied on traditional oil and gas
frameworks and assumptions, which was appropriate for a first-of-a-kind project but
constrained later optimisation. Future phases will have the opportunity to adapt design
concepts more directly to CO, behaviour, which may reduce both CAPEX and OPEX.

Finally, the Phase 1 experience confirmed that planning future phases in parallel with initial
development provides benefits. Early ordering of long lead items reduced schedule risk and
helped minimise incremental investments. This sequencing approach can be used by future

CCS projects to avoid cost escalation and create a more predictable development path.

Together, these lessons demonstrate that Phase 1 has delivered measurable learnings that
can help reduce cost and risk in future CCS developments. While visible cost reductions are
limited by the close linkage between phases and the macroeconomic environment, the
technical and organisational insights gained from Phase 1 are highly valuable and will

support more efficient and cost-effective CCS projects going forward.
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1. Navigating and shaping the CCS regulatory framework

Description

As a first mover, Northern Lights is navigating a regulatory framework that has never before
been applied to a commercial cross-border CCS value chain. The regulatory framework
combines well-established legislation with newer provisions derived from the EU CCS
Directive, encompassing the CO, Storage Regulation, elements from the Petroleum Act, and
requirements under the Pollution Regulations for geological CO, storage. In addition,
multiple specialised authorities, including the Norwegian Ocean Industry Authority, the
Norwegian Directorate for Civil Protection, the Norwegian Maritime Authority and customs
and tax authorities, oversee different parts of the value chain. Despite the complexity and
the need to coordinate across several bodies operating under separate regimes, Northern
Lights secured all necessary permits in time for the start of operations. The process was
strengthened by knowledge sharing and strong collaboration and support across all
stakeholders with a joint ambition of making CCS work, creating a basis for more

fit-for-purpose regulatory framework in support of future commercial CCS scaling.

Lessons Learned

Developing the first commercial CCS value chain has revealed several important lessons.
Navigating a new and evolving framework implied some challenges not only for Northern
Lights but also for permitting authorities, many of whom were applying CO,-storage-related
legislation for the first time. Different authorities sometimes requested similar information,
while processing approvals in parallel. The combination of established regulatory traditions
and newer CCS-specific legislation at times created uncertainty regarding interfaces, roles

and responsibilities between regulatory bodies.

At the same time, the process demonstrated a high degree of engagement, support and
commitment from authorities who recognised Northern Lights’ role as the first commercial
CCS project. Close dialogue and operational transparency were essential in building shared
understanding of regulatory expectations and in addressing practical implementation issues
across the value chain. This interaction lais the foundation for a regulatory framework

increasingly aligned with the needs of a commercial CCS market.
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Looking ahead, several improvements would help streamline future permitting processes.
Strengthening collaboration and coordination between regulatory bodies would reduce
inefficiencies, ensure clearer interfaces and contribute to more predictable decision-making.
Simplifying and standardising parts of the regulatory framework, including opportunities to
consolidate overlapping requirements, would further support scalability and reduce
administrative burden for both authorities and operators. The successful approval of all
national permits for Northern Lights Phase 1 in May 2025 provides a concrete reference
point for safe and compliant geological storage and serves as a useful model for other

jurisdictions developing their own CCS policies.

Given the growing number of cross-border customers, a more integrated approach may also
be beneficial. As Northern Lights brings its first commercial customers from the Netherlands
(Yara) and Denmark (@rsted) into operation in 2026, both Norwegian and foreign authorities
are processing CO; shipping and storage permits for the first time. This has required detailed
bilateral dialogue and has shown that permitting for cross-border CCS introduces additional
layers of complexity. While this can result in longer timelines, it also helps establish
templates and pathways that will reduce uncertainty for future customers and other CCS

players across Europe.
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V. Meeting financial guarantee requirements for commercial CCS

Description

During the Establishment Period, Northern Lights secured both the required financial
guarantee, and the necessary injection and storage permits in time for the first CO, injection
and commencement of operations (August 2025). This process took place within a
regulatory environment that was not fully developed for commercial CO, transport and
storage, as existing guidelines were largely developed for CCS activities linked to increased
oil recovery within the oil and gas sector. As a result, interpreting requirements and
identifying suitable financial security instruments became a comprehensive task. Northern
Lights contributed actively to bridging these challenges by developing practical approaches,
working across industry and engaging closely with authorities to support a shared
understanding of how regulations and guidelines can be applied to commercial CO, storage.
Despite ongoing uncertainty—including EU guidelines being under revision during the
process, creating uncertainty about what the final EU guidance would require, as well as
differing expectations across responsible agencies—close collaboration with ministries and
regulators ensured that all obligations were met, enabling Northern Lights to begin

operations with the necessary regulatory approvals in place.

Lessons Learned

The process of securing the financial guarantee and the necessary injection and storage
permits provided substantial learning across regulatory interpretation, organisational
capacity and commercial readiness. The approval process proved longer and more
resource-intensive than anticipated, largely due to regulatory uncertainty. Northern Lights
had to dedicate significant capacity to develop new models for the scope and structure of
financial security, interpret guidelines, and coordinate across several authorities to resolve

practical implementation questions.

A key lesson concerns the balance between governmental requirements for financial
guarantees and the realities of a new industry still in its early stages. Current rules oblige
companies to cover potential scenarios, regardless of likelihood, which results in high
financial security requirements. This approach may unintentionally limit participation to

companies with significant financial strength, undermining early competition and slowing
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market development. A more risk-based, proportionate framework, while safeguarding the
State’s long-term interests, will be essential as the CCS market matures, particularly

considering broader CO, safety risk considerations.

Additional lessons relate to uncertainty around acceptable financial instruments. It remains
unclear whether mechanisms such as parent company guarantees, insurance, trade

guarantees and/or letters of credit will fulfil the regulatory requirements in the future.

These experiences point to several potential improvements going forward. Updating
Norwegian guidelines as early as possible would reduce uncertainty later in the project
lifecycle and help establish a consistent permitting regime aligned with evolving European
frameworks. Revised guidance should allow for probability-based assessments of low-risk
scenarios, avoid unnecessary cost burdens, provide flexibility in the selection of financial
security instruments, and ensure that financial security levels are regularly reviewed to
avoid overfunding in the early years of operation. As the commercial CCS market expands, it
will also be essential to ensure that sufficient competence and capacity exist within

organisations to manage complex regulatory, financial and operational interfaces.

Together, these insights highlight the importance of clear, proportionate and predictable
regulatory frameworks as a foundation for scaling commercial CCS. They also underscore
that a balanced approach to financial security obligations will be decisive for enabling

investment, competition and sustainable industry development.
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V. Establishing a global CCS visitor and knowledge hub

Description

During the Establishment Period, Northern Lights hosted a steadily increasing number of
visitors from government authorities at local, regional, national and international levels, as
well as from industry, academia and financial institutions. The diversity and volume of
delegations expanded year by year (with a reduction in 2025 due to operations), reflecting
the growing global interest in CCS and in the Northern Lights model. Over time, visitor
management evolved from informal, ad-hoc arrangements into a structured and
professionalised programme supported by clear processes, tailored briefing materials,
robust safety and security routines and dedicated coordination capacity. Through this
development, Northern Lights has established a global CCS visitor hub that attracts strong
international interest and contributes directly to effective benefit realisation, in line with

the objectives set out in the State Support Agreement.

Lessons learned

Throughout the project, the consistently high and steadily increasing interest in learning
about CCS underlined the importance of establishing suitable facilities for hosting visitors at
an early stage. The opening of the @ygarden visitor centre in 2022 marked a turning point,
transforming early ad-hoc site visits into a structured, professionalised arena for CCS
knowledge exchange. From the outset, having a dedicated and well-equipped space proved
essential not only for managing a growing volume of delegations, but also for delivering
impactful, high-quality learning experiences that supported broader benefit realisation. As
visitor numbers grew, ultimately attracting nearly 15,000 people from more than 70
countries during the Establishment Period, the centre evolved into a global reference point
for policymakers, industry actors, regulators, media and academia, reinforcing Northern

Lights’ role as a leading source of CCS learning and insight.

Visitor activity itself provided timely indications of emerging market momentum, with
increased traffic from countries such as the UK, Sweden, Denmark, Germany, Malaysia,
Singapore and Japan often preceding visible political or industrial developments, and media

interest typically following soon after. Well-managed site visits consistently accelerated
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stakeholder understanding of the CCS value chain, reduced perceived risk among decision-
makers and provided a level of credibility and reassurance that cannot be achieved through
presentations or visual material alone. The introduction of a full-time Visitor Liaison
Coordinator in 2024, along with a web-based request system and formal visitor policy,

further enhanced the quality, consistency and safety integration of the programme.

At the same time, the high volume of interest required a structured and selective approach
to visitor management to ensure that safety, operational continuity and stakeholder
prioritisation were fully maintained. Involving project and Joint Venture staff as hosts and
guides remained vital due to their expertise and up-to-date project knowledge, but this also
required careful balancing to avoid undue strain on site development and operational
activities. Clear prioritisation of stakeholders, particularly those identified in the State
Support Agreement and those most critical to market scaling, including industry customers,
government authorities, regulators and policymakers, became increasingly important.
Equally, sustained engagement with local actors such as the municipality, neighbours in

Energiparken and the broader community continued to reinforce trust and transparency.

During the operational start-up period in 2025, it became necessary to limit availability for
site visits to safeguard operational focus, resulting in lower visitor numbers compared with
2024. This experience reinforced the need for clearly defined capacity thresholds and

flexible mechanisms for adjusting visitor activity during critical phases of project execution.

Looking ahead, several improvements have been identified. Establishing a structured visitor
management system earlier in the project lifecycle, ideally in parallel with early construction
activities, would have enabled even smoother coordination and greater alignment across
involved parties. Similarly, implementing a formal feedback mechanism sooner would have
improved the systematic documentation of how visits shape perceptions, decision-making
and project development. Strengthening the balance between resources allocated to visitor
activity and operational priorities will remain important, particularly as future phases bring
new commercial customers and increased activity across the value chain. Together, these
learnings reinforce the value of Northern Lights’ visitor programme as a strategic enabler of
market development, stakeholder confidence and broader CCS scaling, while also
highlighting the importance of continued structure, prioritisation and adaptive resource
management as interest continues.
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3. Summary

Northern Lights has completed the Establishment Period by delivering the world’s first
commercial, cross-border CO, transport and storage service. The period has demonstrated
that CCS is both technically feasible and operationally safe at scale, confirmed through the
successful start of operations in 2025. Entering operation provided the first real-world proof
that the entire value chain functions as intended, significantly reducing perceived risk for
authorities, industry and stakeholders. Early and continuous integration of operations
personnel throughout project development proved critical for ensuring reliability,
strengthening risk management and enabling a smooth transition from construction to

operation.

The Establishment Period has also shown that CCS is a policy-driven and cross-value-chain
activity that relies on coordinated decisions across capture, shipping, transport, storage and
regulatory processes. Close collaboration with authorities was essential for securing all
required permits on time for a first-of-a-kind commercial CCS project. Northern Lights’
experience has supported authorities in maturing guidance related to permitting and

cross-border regulatory processes, creating a more predictable basis for future projects.

Technical learning has been extensive. Experience from Phase 1 informed optimisation of
the Phase 2 development concept, including improvements in subsurface, well design and
injectivity performance. This enabled a reduction in the planned number of Phase 2 wells,
lowering development costs by an estimated 750 MNOK while maintaining safety and
integrity. The first purpose-built CO, shipping fleet and the @ygarden receiving terminal
have established a new operational benchmark for CCS, and early operational data will

support further optimisation as the system matures.

Northern Lights has played an enabling role in early CCS market development. While wider
market progress has been slower than initially expected and strongly dependent on emitter
readiness and policy conditions, predictable transport and storage availability has enabled
the first commercial cross-border investment decisions in Europe, including agreements

with Yara, @rsted and Stockholm Exergi.
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Finally, Northern Lights has become an international reference point for CCS knowledge
sharing. The @ygarden visitor centre has hosted nearly 15,000 visitors from more than 70
countries, contributing significantly to market understanding, regulatory confidence and
public awareness. Together, the lessons learned during the Establishment Period have

established the technical, regulatory and commercial foundations required for broader CCS

deployment and future cost-effective developments.
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