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This thesis examines the readiness of the Finnish design and consulting sector to participate
in future small modular reactor projects from a competence-based perspective. The study
combines a literature overview with a survey-based empirical analysis. The literature review
identifies competence requirements related to different phases of SMR projects and
emphasizes the importance of regulatory, safety, quality, project-delivery, and systems-
integration capabilities alongside nuclear-specific expertise. The empirical part of the study
was conducted as a survey targeted at Finnish design and consulting companies, resulting in
19 responses from 17 companies in total.

The findings indicate that the sector has a meaningful but uneven foundation for future SMR
participation. Stronger existing competence was identified particularly in safety-critical
work, regulatory and permitting-related tasks, digital engineering, quality management and
traceability, project management, and district heating or thermal energy systems. The results
also suggest that deeper nuclear-specialized capability may be concentrated in a more limited
number of actors than distributed evenly across the wider sector. The main remaining gaps
were identified in nuclear-related knowledge, project delivery under nuclear requirements,
regulatory and licensing capability, and access to relevant nuclear-sector networks and
partnerships.

The study concludes that the Finnish design and consulting sector is not uniformly prepared
for SMR participation, but it does contain identifiable strengths that could support realistic
future involvement, especially in enabling, supporting, and integrating roles related to future
SMR projects.
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Abbreviations

AIO Authorized Inspection Organization
CHP Combined heat and power

EUR Euro

FEED Front-end engineering design

FOAK First-of-a-kind

GW Gigawatt
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MWe Megawatts electric
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OECD Organization for Economic Co-operation and Development
SKOL Finnish Association of Consulting Firms
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1 Introduction

Small modular reactors (SMRs) have gained increasing attention as a possible low-carbon
energy solution for electricity generation, district heating, combined heat and power
production, and industrial heat applications (OECD Nuclear Energy Agency 2021). This
interest is reinforced by broader changes in energy demand (International Energy Agency
2025). In Finland, one example is the rapid growth in planned data centers. According to the
Finnish Data Center Association and Confederation of Finnish Industries, known data center
capacity could exceed 1.5 GW by 2030, while all known investment plans total over 3.4
GW, although only some of these projects are expected to materialize (Finnish Data Center

Association & Confederation of Finnish Industries 2025).

In Finland, the topic is also particularly timely because SMRs are being discussed in
connection with the energy transition, district heating decarbonization, and the ongoing
reform of nuclear energy legislation (AFRY Management and Consulting 2026). District
heating is especially relevant in the Finnish context, as it is a major part of the Finnish heat
supply system and has been examined as a potential application for small nuclear reactors
(Finnish Energy n.d.; Partanen 2019). More broadly, SMR deployment is significant because
it depends on a wide set of technical, regulatory, industrial, and organizational capabilities
that extend across the project lifecycle. (OECD Nuclear Energy Agency 2021; International
Atomic Energy Agency 2025b).

Previous studies have examined SMRs from several perspectives, including reactor
technologies, deployment pathways, licensing, supply chains, and possible applications in
district heating and other integrated energy systems. Technology readiness and reactor
design maturity have been assessed in earlier SMR research (Liu & Fan 2014), and integrated
energy-system applications have been examined in relation to renewable energy micro-grids
(Michaelson & Jiang 2021). More recent work has also addressed SMR supply chains and
global cooperation needs (Ahamad & Usman 2025). In the Finnish context, studies have
highlighted the relevance of heat-only and district-heating-oriented SMR applications, the
importance of regulatory adaption, and the role of ecosystem and supply-chain development
in enabling future projects (Partanen 2019; Hikkinen et al. 2023; AFRY Management
Consulting 2026).



However, previous research has not focused on the role of design and consulting firms in
SMR projects or the readiness of the Finnish design and consulting sector to participate in
such projects. This is significant in Finland, where long-standing experience in conventional
nuclear power plant design, safety culture, and regulation may provide transferable
competencies and opportunities for future SMR-related work (Séteilyturvakeskus STUK
2019). At the same time, the extent to which these competencies are available, transferable,
and sufficient for SMR participation remains unclear. This thesis was commissioned by the
Finnish Association of Consulting Firms (SKOL) and examines this issue from a sector-

level competence perspective.

The aim of this study is to assess the readiness of the Finnish design and consulting sector
for SMR deployment from a competence-based perspective. The main research question is:
To what extent is the Finnish design and consulting sector prepared to participate in future
SMR projects, based on the competencies required by SMR deployment and the

competencies currently present in the sector? The supporting questions of the study were:
1. What competencies are required across different phases of an SMR project?

2. What relevant technical and organizational competencies currently exist within the

Finnish design and consulting sector?

3. How do existing competencies align with SMR project requirements, and where are

the key gaps or development needs?

The study focuses on the competencies relevant to the Finnish context, especially in relation
to district heating and other likely early application contexts. The study combines a literature
review with a survey-based empirical analysis. The thesis first examines the Finnish design
and consulting sector, then discusses SMRs and their project lifecycle in the Finnish context,
and finally analyzes the survey results in order to assess sector-level readiness, development

needs, and potential areas of participation.



2 The Finnish design and consulting sector

In this thesis, the Finnish design and consulting sector is understood broadly as consisting
of firms and organizations that provide engineering, technical design, planning, advisory,
consulting, and project-related expertise for industrial, infrastructure, and energy projects.
The sector is not limited to actors with prior nuclear experience but also includes firms whose
capabilities may be transferable to SMR projects through experience in complex technical
environments, safety-critical systems, energy infrastructure, district heating, industrial

processes, and multidisciplinary project delivery.

This broad definition is relevant because SMR projects are likely to involve a wider set of
actors than reactor vendors and utilities alone. Technical studies, engineering support,
project development, permitting, systems integration, and specialized consulting services are
all likely to form part of future SMR project work packages (International Atomic Energy
Agency 2021; Héakkinen et al. 2023). In this sense, the design and consulting sector can be
understood as part of the wider industrial and institutional ecosystem through which SMR

projects would be planned and implemented.

In this study, the Finnish Association of Consulting Firms (SKOL) serves as the main
institutional reference point for this sector. SKOL is the Finnish industry association for
design and consulting companies and represents a substantial and relevant part of consulting
engineering in Finland (SKOL ry 2026b). At the same time, SKOL should not be treated as
identical with the full population of potentially relevant firms. The wider sector also includes
firms outside its membership that may hold relevant capabilities for these projects. This
distinction is important, because the purpose of the thesis is not to assess only current
nuclear-sector actors, but to examine the broader readiness of the Finnish design and

consulting field.

2.1 The sector in Finnish complex project delivery

The design and consulting sector forms a significant part of the national technology industry

in Finland. According to SKOL, the association consists of 108 member companies
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employing around 21,000 people, with a combined turnover of approximately 2.3 billion

EUR (SKOL ry 2026b).

In large industrial and energy projects, design and consulting firms typically contribute to
feasibility assessments, technical planning, design coordination, project management, and
advisory work. In many projects, these firms also contribute to earlier project phases where
scope, technical feasibility, implementation pathways, and interfaces between actors are
defined. Public service descriptions of major Finnish consulting firms illustrate this role.
AFRY Finland, for example, describes its activities as covering engineering, advisory, and
project-related expertise, while FCG Finnish Consulting Group emphasizes planning and
consulting expertise in areas such as energy, infrastructure, environment, and the wider
project development (AFRY n.d.; FCG Finnish Consulting Group n.d.). These company
examples do not represent the full sector, but they help illustrate the types of services that

design and consulting firms typically provide in Finnish project environments.

2.2 Nuclear-adjacent capability in the Finnish context

The relevance of the Finnish design and consulting sector to SMR deployment becomes
clearer when it is viewed in the context of Finland’s wider nuclear-adjacent ecosystem.
Finland already has an established nuclear governance and operating environment, including
five operating nuclear power reactor units, a long-standing regulatory framework, and
recognized expertise in nuclear safety and oversight (International Atomic Energy Agency

2026; Sateilyturvakeskus STUK 2019). In this sense, Finland is not a nuclear newcomer.

Available public evidence suggests that nuclear-oriented consulting capability exists within
the Finnish design and consulting field. AFRY, for example, has been commissioned by the
Ministry of Economic Affairs and Employment to evaluate new nuclear options in Finland,
and has also been involved in Kuopion Energia’s SMR-related district heating work,
including site-related studies, constructability analysis, and environmental impact
assessment (AFRY 2025). Public sources also indicate that companies such as Sweco have
long-standing experience with Finnish nuclear power plant design projects over decades
(Sweco n.d.). This indicates the presence of nuclear competence, and that deeper nuclear
specialized capability may be concentrated in larger companies rather than spread evenly

across the wider sector. This observation matters for the later assessment of readiness in
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Chapter 6 of this study. In addition, in Finland, organizations such as FinNuclear bring
together companies that are more specifically connected to nuclear-energy-related projects,
which helps illustrate the existence of a more nuclear-oriented subgroup within the wider

sector (FinNuclear ry n.d.).

2.3 Relevance of the sector to future SMR projects

The design and consulting sector is relevant to SMR projects due to their nature.
International and Finnish literature indicates that future SMR projects are likely to require
licensing support, environmental and site-related studies, system integration, project
development, supply chain coordination, and quality related processes in addition to nuclear-
specific technical work (International Atomic Energy Agency 2021; Ahmad & Usman 2025,
Hikkinen et al. 2023). Finnish analyses suggest that some of the most relevant early SMR
pathways may be linked to district heating, heat-only applications, and selected combined
heat and power (CHP) or electricity cases rather than only to large-scale baseload electricity
production (Partanen 2019; Pursiheimo et al. 2022; AFRY Management Consulting 2026).
Such projects are likely to require more specific expertise in thermal systems, district heating
integration, local infrastructure conditions, permitting, energy system analysis, and project

planning alongside nuclear-specific capabilities.

Business Finland also notes that Finland already has strong expertise and experimental
research capabilities in areas such as nuclear safety, and that ongoing development in the
nuclear energy sector may create new opportunities for research, development, and industrial
participation (Business Finland 2026). The potential role of the design and consulting sector
therefore lies partly in prior nuclear project experience and partly in the transferability and

further development of existing engineering, analytical, and project-delivery competences.

At the same time, transferability has limits. General competence in infrastructure or energy
projects provides an important foundation, but participation in SMR projects is also likely
to require adaption to nuclear-specific expectations related to safety culture, traceability,
documentation, management systems, and regulator-facing quality assurance

(Séteilyturvakeskus STUK 2019; Kuivalainen 2019; Ahmad & Usman 2025).
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3 Small modular reactors and their project lifecycle

This chapter presents the background relevant to small modular reactors and their project
lifecycle in the context of this study. It draws on the literature review to outline the main
SMR characteristics, application contexts, project phases, and Finland-specific features that

shape later competence requirements.

3.1 Small modular reactors in the context of this study

SMRs are generally defined as nuclear reactors with an electrical output of up to
approximately 300 MWe per unit. Their key distinguishing features include smaller unit size,
modular plant design, a higher degree of factory manufacturing, and the possibility of serial
production. Many SMR concepts also emphasize simplified plant layouts, passive safety
systems, and more flexible deployment compared with conventional large nuclear power

plants. (International Atomic Energy Agency 2024).

SMRs do not represent a single reactor technology. The category includes several reactor
families that differ in operating principles, maturity, and intended applications. These
include light water reactors (LWRs), high-temperature gas-cooled reactors, molten salt
reactors, liquid metal-cooled fast reactors, and smaller heat-only or microreactor concepts
(International Atomic Energy Agency 2024; OECD Nuclear Energy Agency 2023). From
the perspective of likely near-term deployment, LWR based SMRs are often considered the
most relevant because they build on more established nuclear technology and existing
regulatory experience, whereas many advanced concepts remain less mature and involve
additional uncertainties related to fuels, materials, safety approaches, and licensing (Liu &

Fan 2014; OECD Nuclear Energy Agency 2023).

Internationally, SMRs are discussed as possible solutions for electricity generation, CHP,
district heating, industrial heat, hydrogen production, desalination, and hybrid energy
systems (OECD Nuclear Energy Agency 2021; International Atomic Energy Agency 2024).
This wide range of applications is one reason why SMRs have attracted attention in countries

and regions where large conventional nuclear power plants may not represent the most
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suitable option. However, the relevance of different SMR applications depends strongly on

national energy systems, infrastructure, market conditions, and policy objectives.

In Finland, the literature indicates that the most relevant early application context may be
linked strongly to heat. District heating is particularly important in this respect. Finnish
Energy describes district heating as a major part of the Finnish heat supply system, and recent
Finnish studies have examined SMRs specifically as possible low-carbon heat sources for
district heating networks (Finnish Energy n.d.; Partanen 2019; Hakkinen et al. 2023). The
Finnish SMR discussion has therefore developed in a somewhat different direction from

more electricity-centered international debate.

Recent Finnish analyses also suggest that CHP-capable SMRs may be suitable only for a
limited number of very large heat-demand centers, whereas heat-only SMRs may fit more
broadly into Finnish district heating systems because of their smaller scale and lower
investment size (AFRY Management Consulting 2026). Application context is therefore
relevant to deployment and to this study because it affects system integration, local
infrastructure, stakeholder structure, and the competences required for project participation.
In practice, the competence assessed in this study is more closely aligned with likely Finnish
near-term contexts, especially LWR-based and heat-related SMR applications, although the

survey itself was not restricted only to these cases.

3.2 SMR deployment as an ecosystem challenge

SMR deployment depends on much more than the existence of reactor designs.
Implementation requires regulatory readiness, financing, project development capability,
qualified supply chains, workforce availability, and coordination between vendors, utilities,
regulators, public authorities, and industrial actors (International Atomic Energy Agency
2021; Ahmad & Usman 2025). SMR deployment should therefore be understood also as an

ecosystem challenge.

This is important because much of the expected value proposition of SMRs is linked to
modularity, standardization, and serial production. In principle, these features may improve
schedule predictability, facilitate learning effects, and reduce some of the risks associated

with large bespoke nuclear projects. In practice, however, these benefits depend heavily on
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the maturity of the supporting industrial and organizational ecosystem, including supply
chains, licensing approaches, quality systems, and repeated project execution. (OECD

Nuclear Energy Agency 2021; Ahmad & Usman 2025).

In the Finnish context, the ecosystem perspective is reflected in the EcoOSMR work, which
has addressed licensing, district heating reactor prospects, business models, and supply chain
development, as interconnected elements of future SMR deployment (Hékkinen et al. 2023).
This is also relevant because SMR deployment in Finland would involve actors from nuclear
regulation, energy utilities, municipalities, district heating systems, research organizations,
technology developers, supply chains, and engineering and consulting firms. The project
environment is therefore characterized by multiple dependencies rather than a single delivery

chain. Figure 1 presents a simplified visualization of this project environment.
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inancing an government egulator and other
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Energy customers and

grid interface
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Technology, design, and integration

Construction,
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Figure 1. Simplified stakeholder and ecosystem map for an SMR project in Finland

The figure is a synthesized map of the SMR project ecosystem for visualization purposes. It
is based on the reviewed literature, especially the SMR deployment and readiness
perspectives discussed by the OECD Nuclear Energy Agency (2021; 2023), IAEA materials
on SMR deployment and preparation (International Atomic Energy Agency 2021; 2025b),
the SMR ecosystem analysis by Soguero Escuer et al. (2025), and the Finnish EcoSMR
project (Hikkinen et al. 2023).
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3.3 A lifecycle view of SMR projects

SMR projects should be looked at as multi-phase processes rather than as single technical
investments. For the purpose and context of this study, the project lifecycle is treated as
extending from early concept development to operation and eventual end-of-life. Although
exact implementation models vary, the lifecycle can be structured into the following broad

phases visualized in Figure 2.

Opportunity
identification and
prefeasibility

Licensing strategy and Front-end engineering
early safety case design (FEED) and
development procurement planning

Feasibility, siting, and
concept selection

Opperations support, Construction,
modification, and eventual Commissioning and manufacturing Detailed design and

decomissioning and waste- handover operations oversight, and safety case finalization
related interfaces installation

Figure 2. SMR project lifecycle phases in the context of this study

The visualization is a synthesis of the SMR project phases reviewed in the literature,
especially IAEA guidance on SMR deployment and preparation, IAEA discussion of
operational preparation, and Finnish analysis of new nuclear options (International Atomic
Energy Agency 2021; International Atomic Energy Agency 2025a; AFRY Management
Consulting 2026). This lifecycle framing is useful for the competence analysis because
different phases place emphasis on different types of capability. Early phases emphasize
feasibility, concept selection, and the assessment of local conditions, while later phases place
greater weight on engineering integration, quality assurance, supply chains, and project
execution. Licensing and safety case development are particularly important throughout the
lifecycle, since regulatory processes shape project progression across several phases rather
than only at one distinct stage. Although operation and end-of-life issues are not the main
focus of this thesis, they remain part of the wider competence environment of nuclear
projects. (International Atomic Energy Agency 2021; International Atomic Energy Agency
2025a; AFRY Management Consulting 2026).
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3.4 SMR deployment in Finland

The Finnish context gives significance to district heating, realistic implementation pathways,
and ecosystem formation. Recent Finnish analyses suggest that if new nuclear projects were
advanced now, conventional new-build nuclear and electricity-producing SMRs would
likely enter operation in the late 2030s, while heat-only SMRs may become possible
somewhat earlier, potentially already during the first half of the 2030s (AFRY Management
Consulting 2026). These timelines remain uncertain and depend strongly on international
pilot projects, domestic regulation, project risk, financing conditions, and industrial

readiness.

Several Finnish studies identify district heating as one of the most realistic and relevant
application areas for early domestic SMR deployment, which gives the Finnish discussion a
more application-specific orientation than many broader international SMR overviews
(Partanen 2019; Hiakkinen et al. 2023; AFRY Management Consulting 2026). The same
orientation is also reflected in the development of the Finnish SMR ecosystem. SMR

deployment in Finland is therefore already an emerging field of preparation.
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4 SMR project competence requirements

This chapter identifies competence requirements associated with SMR projects on the basis
of the literature review. It builds on the project context described in the previous chapter and
structures the required competencies in a way that supports and allows for later assessment

of competence readiness in the sector.

4.1 Competence as a condition for SMR deployment

The literature on SMRs indicates that successful deployment depends on more than reactor
technology alone. Projects may be delayed, made more expensive, or fail to progress if the
required technical, organizational, regulatory, and project-related competences are
insufficient (International Atomic Energy Agency 2021; Ahmad & Usman 2025). In this
sense, SMR deployment can therefore be understood as a competence and capability
challenge as well as a technological one. This is important because SMR projects are highly
regulated, safety-critical, and multidisciplinary. They also depend on coordination between
multiple actors across long development and implementation timelines. In addition, many of
the expected advantages, such as modularity, standardization, and serial production, rely on
supporting organizational and industrial capabilities rather than reactor design alone. (OECD

Nuclear Energy Agency 2021; Ahmad & Usman 2025).

Competence requirements therefore emerge across the project lifecycle, from early
feasibility and concept selection to operation and long-term support. For this reason,
readiness should include capabilities related to planning, integration, regulation, quality
systems, supply chains, digital tools, and project coordination. (International Atomic Energy

Agency 2021; Hékkinen et al. 2023; AFRY Management Consulting 2026).

4.2 General engineering competence and nuclear-qualified competence

A central distinction made in this study is between general engineering competence and
nuclear-qualified competence. General engineering competence refers to technical and

project-related capabilities commonly found in industrial, infrastructure, and energy
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projects. These include, for example, civil and structural design, process and systems
engineering, project management, environmental studies, and digital engineering tools.
Finland’s design and consulting sector has a strong general capability base in many of these
areas. Nuclear-qualified competence involves additional requirements that go beyond
general technical capability. These include the ability to work under nuclear safety, quality,
documentation, and regulatory conditions. Such competence may involve, for example,
safety culture integration, traceability, configuration management, regulator-facing
documentation, quality assurance under graded nuclear requirements. (Sateilyturvakeskus

STUK 2019; Kuivalainen 2019; Ahmad & Usman 2025).

A firm may therefore be highly competent in conventional infrastructure or energy projects
without being ready to participate credibly in nuclear project delivery. Nuclear work
packages require not only sound engineering outputs, but also the organizational systems
and evidence practices needed for acceptance in a safety-critical and tightly regulated
environment. This distinction is also important because readiness is unlikely to be evenly
distributed across the sector. Some competences may already exist broadly, while more
demanding nuclear-qualified capabilities may remain concentrated in a smaller number of

actors.

4.3 Linking competence requirements to the SMR project lifecycle

One efficient way to examine competence requirements is to link them to the lifecycle of
SMR projects. Different project phases place emphasis on different types of expertise and

organizational capacity. This recalls back to the project phases identified in Section 3.4.

In the early phases of opportunity identification, pre-feasibility, and concept selection,
important competences include energy system analysis, feasibility assessment, site
screening, understanding of local infrastructure and demand condition, and early project
development capability. In Finland, this is especially relevant where SMRs are considered
for district heating or other localized energy uses, since application viability depends
strongly on network characteristics, heat demand, and siting conditions (Partanen 2019;

Hékkinen et al. 2023).
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During licensing strategy and early safety case development, competence requirements shift
toward regulatory interpretation, safety-related analysis, documentation capability, and the
ability to support environmental and permitting processes. Nuclear projects require
structured and regulator-acceptable evidence, and several sources emphasize that licensing
readiness is one of the central enabling conditions for SMR deployment (International
Atomic Energy Agency 2021; International Atomic Energy Agency 2025b;
Séteilyturvakeskus STUK n.d.).

In front-end engineering design, detailed design, procurement planning, and
implementation, the required competences become more strongly connected to engineering
integration, interface management, design standardization, supplier qualification,
manufacturing interfaces, quality assurance, and project controls. For SMRs, modular
construction and factory fabrication are often presented as important advantages, but their
realization depends on the ability of multiple actors to work within coordinated industrial,

digital, and quality systems (OECD Nuclear Energy Agency 2021, Ahmad & Usman 2025).

Later phases such as commissioning, operation, modification, and eventual
decommissioning interfaces require further capabilities related to system testing, startup
readiness, operational documentation, lifecycle support, and long-term configuration and
quality control. The literature on SMR operation also suggests that advanced control
systems, digital interfaces, and multi-mode plant arrangements may create additional
competence needs compared with traditional large-reactor operating environments

(International Atomic Energy Agency 2025a).

4.4 Core competence categories for SMR participation

Based on the international and Finnish literature reviewed in this work, the competence
requirements associated with SMR projects can be grouped into a set of recurring categories.
These categories are not fully separate in practice, but they provide a useful framework for
analyzing sector-level competence readiness. The following subsections introduce the

competencies that are related to each of the above identified categories.
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4.4.1 Regulatory, licensing, and safety case

A first key competence area concerns regulatory, licensing, and safety case support. Nuclear
projects require the ability to understand and interpret regulatory requirements, support the
preparation of licensing documentation, contribute to safety analyses, and align engineering
work with expected review and approval processes. For Finland, this is especially important
because SMR regulation is still being developed and adapted, which means that firms may
need to operate in an evolving regulatory environment while still producing robust evidence
and design justification (Séateilyturvakeskus STUK n.d.; AFRY Management Consulting
2026; Hikkinen et al. 2023). This category includes more than legal awareness. It also
includes safety case literacy, understanding how engineering outputs connect to nuclear
safety arguments, and the ability to contribute to a credible regulator-facing project logic.
This category emphasizes competence in licensing processes, regulatory expectations, and

safety-case support, rather than the direct technical execution of safety analyses.

4.4.2 Nuclear safety engineering and analysis

A second competence area is nuclear safety engineering and analysis. By contrast to the
previous category, this focuses on the technical and analytical competence needed to perform
or contribute to safety-related engineering and safety analyses in practice. This includes
competence related to reactor safety principles, deterministic and probabilistic reasoning,
hazard analysis, systems important to safety, and other safety-related technical evaluations.
Although not every design and consulting actor will undertake such analyses directly, SMR
deployment depends on the availability and understanding of such capability somewhere
within the project ecosystem (International Atomic Energy Agency 2024, Liu & Fan 2014).
This category is especially relevant because safety-related design and analysis influence both
project credibility and licensing progress. In more advanced SMR concepts, additional
uncertainty related to materials, fuels, and design novelty may increase the need for more

specialized analysis competence (Liu & Fan 2014; OECD Nuclear Energy Agency 2023).
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4.4.3 Multi-disciplinary plant and systems engineering

A third competence area concerns multi-disciplinary plant and systems engineering. This
includes system integration, civil and structural design, mechanical and piping design,
electrical and instrumentation systems, thermal integration, and the coordination of plant-
level engineering across multiple interfaces. In the context of SMRs, this competence is
important not only inside the nuclear island, but also in the integration of the reactor system
with district heating, local energy systems, and surrounding infrastructure (Partanen 2019;
Hakkinen et al. 2023). This area includes a mixture of general engineering competence and
nuclear-qualified competence. Basic engineering disciplines may be widely available, but
their use in a nuclear setting requires strong traceability, design control, and integration with

safety-related classifications and project documentation.

4.4.4 Project development, project delivery, and project controls

A fourth competence area is project development and project delivery competence. SMR
projects are long-term, capital-intensive, and organizationally complex. This creates demand
for competences in feasibility work, stage-gate planning, project controls, cost and schedule
awareness, interface management, risk management, and coordination across technical and
organizational boundaries (International Atomic Energy Agency 2021; OECD Nuclear
Energy Agency 2021; AFRY Management Consulting 2026). This area is important because
many SMR deployment challenges arise from project delivery under regulatory, financial,
and schedule pressure. In first-of-a-kind (FOAK) conditions, the demands on project

governance, maturity management, and coordination are likely to be especially high.

4.4.5 Quality management, configuration control, and supply-chain

A fifth major competence area concerns quality management, configuration control, and
supply-chain qualification. One of the central claims of SMR literature is that modularity
and factory manufacturing could improve cost and schedule performance. However, the
realization of these benefits depends on the presence of capable supply networks, qualified

suppliers, auditable management systems, documentation control, and the ability to maintain
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traceability across delivery chains (OECD Nuclear Energy Agency 2021; Ahmad & Usman
2025). This competence area extends beyond manufacturing itself. It also includes supplier
evaluation, procurement specifications, non-conformance management, change control, and
the broader ability to operate in a nuclear-grade quality environment. In the nuclear sector,
quality management requirements also extend into the supply chain, which makes supplier
qualification and documentation practices relevant even for firms that do not design reactor

technology directly (Kuivalainen 2019; Ahmad & Usman 2025).

4.4.6 Digital engineering, data governance, and information security

A sixth competence area concerns digital engineering, data governance, and information
security. SMR projects may increasingly rely on digital tools for modelling, design
coordination, requirements management, and lifecycle documentation. In Finland, the
digitalization of the built environment is being advanced through national efforts related to
electronic services, new business opportunities, and the interoperability of built-environment
information, but nuclear applications add further requirements related to configuration
control, long-term records, information security, and cyber-aware design. (Ministry of the
Environment n.d.; Sateilyturvakeskus STUK n.d.). Digital competence in this context is
therefore not limited to the use of advanced design software. It also requires governance of
digital artefacts, data integrity, and information security, especially where digital systems

become part of regulator-facing evidence and long-term plant documentation.

4.4.7 District heating integration and local infrastructure

A seventh competence area, particularly relevant in Finland, concerns district heating
integration and local infrastructure. Heat-only and district heating oriented SMRs create
competence needs that differ from those of a purely electricity-focused nuclear plant. These
include thermal integration, heat-exchanger and network interface design, urban siting
analysis, local infrastructure compatibility, and the ability to consider heat demand,
municipal planning, and local stakeholder conditions together (Partanen 2019; Hakkinen et
al. 2023). This area is extremely relevant because district heating has emerged as one of the

most plausible early SMR application contexts in Finland. It also provides an important link
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between existing Finnish engineering strengths and possible future nuclear project

participation.

4.5 Transferable competence and its limits

An important question that arises based on the literature is whether all relevant competences
must already exist in explicitly nuclear form. The reviewed material suggests that this is not
necessarily the case. Some of the capabilities required in SMR projects may be transferable
from adjacent fields such as conventional nuclear power, district heating, industrial process
engineering, complex infrastructure delivery, safety-critical industries, and energy system
planning (Hakkinen et al. 2023; AFRY Management Consulting 2026). This is particularly
important in the Finnish context. Many potentially relevant project tasks, such as thermal
network integration, feasibility studies, infrastructure design, multidisciplinary project
coordination, environmental studies and industrial engineering support, are not unique to
SMRs. Rather, they may build on existing competencies that can be adapted to a nuclear-

specific context.

In this sense, readiness is not simply a yes or no question of whether firms have already
worked on SMRs, but also a question of whether existing competences can be transferred,
combined, and developed further. Finnish discussions on nuclear-sector development also
emphasize the relevance of existing expertise, research capability, and industrial competence

(Business Finland 2026; Héikkinen et al. 2023).

At the same time, transferability has clear limits. Nuclear projects impose demanding
requirements in areas such as safety culture, traceability, regulatory interaction, quality
management, and documentation. Adjacent sector competence may therefore provide an
important foundation, but it does not remove the need for adaption, upskilling, or
collaboration with actors that already possess nuclear-specific experience

(Séteilyturvakeskus STUK 2019; Kuivalainen 2019; Ahmad & Usman 2025).
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4.6 A preliminary competence framework for assessing readiness

Based on the literature reviewed in this and the previous chapters, the competence

requirements associated with SMR participation can be organized into the following

preliminary framework:

1.

Regulatory, licensing, and safety case competence

Nuclear safety engineering and analysis competence

Multi-disciplinary plant and systems engineering competence

Project development, project delivery, and project controls competence
Quality management, configuration control, and supply-chain competence
Digital engineering, data governance, and information security competence

District heating integration and local infrastructure competence

These categories are not intended as rigid or fully separate analytical boxes. Rather, they

provide a structured way to identify what kinds of capabilities matter in future SMR projects

and what dimensions of readiness should be considered when examining the role of the

Finnish design and consulting sector. They also help ensure that readiness is treated as a

multidimensional concept, rather than as a narrow question of reactor-specific technical

knowledge alone (OECD Nuclear Energy Agency 2023; Hikkinen et al. 2023). This

framework also offers the basis for the empirical phase of the study. The identified

competence areas were used to guide the survey design, possible interview themes, and later

analysis of sector strengths, limitations, and development needs.
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5 Competence mapping of the sector: survey methodology and

implementation

The empirical part of this study was conducted as a survey. The data were collected using a
Webropol questionnaire targeted at Finnish design and consulting companies. The purpose
of the survey was to map current, transferable, and nuclear-relevant competence areas that
could support future participation in SMR related projects. The aim was to form a sector-
level overview of existing competence, identified development needs, and potential areas of
readiness and participation within the Finnish design and consulting sector. The survey was
open from 18 May to 29 May 2026. It was distributed to SKOL member companies through
selected SKOL channels: value creation and innovation group, infrastructure and
environment group, energy and building services group, and the managing director’s
distribution list. From this distribution, 19 responses were received from 17 different design
and consulting companies. Two companies submitted responses from two different experts.

These responses are treated as separate expert perspectives in the analysis.

The survey was prepared in both Finnish and English to allow for a wider group of specialists
to respond. All 19 responses were submitted through the Finnish survey. The full Finnish
survey questionnaire is provided in Appendix 2, and the full English survey is provided in
Appendix 1. A privacy notice was provided with the survey, which was prepared in
accordance with university guidelines. The questionnaire was structured in five main parts:
company background, current competence areas, SMR-relevant and transferable
competence, nuclear-relevant capabilities and development needs, and open-ended
questions. The background section asked about company size, main business areas, project
environments, and previous nuclear-sector experience. The competence sections focused on
capabilities relevant to complex energy, industrial, infrastructure, and safety-critical
projects, as well as their perceived transferability to future SMR-related work. The final
sections examined development needs, perceived barriers, opportunities, and any additional
competence areas or comments that respondents considered relevant. The survey results
should be interpreted as an exploratory sector-level mapping rather than as a statistically
representative assessment of the entire sector. The main limitations of the empirical material

are discussed further in Chapter 7.
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6 Results and analysis

This section presents the results of the survey and analyzes them in relation to the research
questions and objectives of the study. The findings are presented broadly in the same order
as the survey questions. For some of the questions, respondents were able to select more than
one choice. These can be checked from the survey which is available in Appendix 1 and 2.
The survey and graph wording used in this chapter follows the English version of the survey.
In some graphs, category labels have been slightly shortened from the wording from the
questionnaire for formatting purposes. The order of categories within individual graphs has

also in some cases been adjusted to make the main patterns clearer.

6.1 Respondent overview

This subsection gives an overview of the respondent base to contextualize the survey
findings. The figures in this chapter are based on responses, which means that the two cases
with two expert responses are included in the visualized results. The respondents were
mainly medium-sized and especially large companies. The responses represented a broad
range of business areas relevant to complex industrial, energy, infrastructure, and safety-
critical project contexts, with particularly strong representation in technical consulting and
advisory services, digital engineering and modelling, engineering design, and project
management or delivery support. The respondents’ previous experience in different project

environments is presented in Figure 3.

Industrial projects

Energy projects
Safety-critical environments
Infrastructure projects
Disrtict heating projects

Nuclear-related projects

Other

o

5 10 15 20
Number of selections per category (respondent n. = 19)

Figure 3. Project environments where respondent companies have experience
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The project environment profiles of the respondents further support the view that the survey
reached companies with experience relevant to future SMR-related work. Industrial projects
were the most frequently selected project environment, followed by energy projects, and
safety-critical project environments. The respondent’s previous experience with nuclear

energy projects is shown in Figure 4.

Number of responses
N w N

-

No direct experience Some experience Extensive experience
Figure 4. Previous experience with nuclear energy projects

Across the respondent group, there was relatively even distribution regarding previous
experience with nuclear energy projects. Seven respondents reported no direct experience,
five reported some experience, and seven reported extensive experience. This indicates that
the survey included both firms with established nuclear-sector backgrounds and firms
without direct prior nuclear experience. From the perspective of this study, this is important
because the aim was not only to capture existing nuclear-sector actors, but also to identify
potential opportunities and transferable competence from the wider Finnish design and
consulting sector. Overall, the respondent base was weighted toward medium-sized and
especially large companies and represented a broad set of business areas and project
environments relevant to complex energy projects. This provides a relevant basis for
examining both existing and potentially transferable competence related to future SMR

participation.

6.2 Relevance and transferability of competence areas to future SMR-related

work

This subsection examines current competence areas and the relevance and transferability of

those areas to future SMR-related work. Together Figures 5 and 6 provide an indication of
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where competence is already present within the respondent group, and of where respondents
see the strongest potential fit for future participation in SMR-related projects. Figure 5

presents the distribution of responses across the different categories.

Regulatory and permitting-related work
Safety analysis or safety-related engineering [l
Multi-disciplinary plant or systems engineering
Project development and feasibility studies
Project management and project controls [l
Quality management, documentation & traceability
Supply chain coordination / supplier qualification
Digital engineering / modeling / simulation
Information management / data governance
Energy systems integration 16 % 47 %

Work in safety-critical project environments [

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

District heating or thermal energy systems [l

 No experience Limited experience  ® Moderate experience M Strong experience Not sure

Figure 5. Current competence and experience by area

The strongest competence across all respondents was reported in work in safety-critical
project environments, where 84% of respondents selected strong experience. This was
followed by digital engineering, modelling, and simulation (74%), regulatory and
permitting-related work (68%), project management and project controls (68%), quality
management, documentation, and traceability (63%), and district heating or thermal energy
systems (63%). Several other areas also showed strong representation, but with a more mixed
distribution between moderate and strong experience. This was particularly visible in safety
analysis or safety-related engineering, project development and feasibility studies,
information management and data governance, supply chain coordination or supplier
qualification, and energy systems integration. In these categories, relevant competence is
clearly present within the respondent group, but less uniformly strong across all respondents
than in the most established areas. This suggests that the competence profile of the

respondent base is broad, but internally uneven.

The clearest example of this more mixed pattern can be seen in multi-disciplinary plant or

systems engineering. In this category, 26% of respondents selected no experience and 11%
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selected limited experience. At the same time, a majority of respondents still selected either
moderate or strong experience, which indicates that this competence area is not absent, but
rather less consistently established across the respondent group than some of the strongest
categories. A somewhat similar pattern can also be observed in energy system integration.
Overall, the results suggest that the respondent group possesses a broad competence base
relevant to complex industrial, energy, infrastructure, and safety-critical project contexts.
However, the strength of this competence varies across different areas, which points to a
sector profile characterized more by differentiated strengths than by uniform capability
across all surveyed competence areas. The perceived relevance and transferability of these

same competence areas to future SMR-related work are presented in Figure 6.

Regulatory and permitting-related work [l

Safety analysis or safety-related engineering .
Multi-disciplinary plant or systems engineering

Project development and feasibility studies
Project management and project controls
Quality management, documentation & traceability

Supply chain coordination / supplier qualification  [IFEEN

Digital engineering / modeling / simulation .

Information management / data governance

District heating or thermal energy systems 58 %

Energy systems integration 26 % 47 %

Work in safety-critical project environments 74 %

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

= Not relevant Limited relevance = m Moderaterelevance  m High relevance Not sure

Figure 6. Relevance and transferability of competence areas to future SMR-related work

When asked to assess the relevance and transferability of competence areas to future SMR-
related work, respondents again identified several areas as particularly strong. The highest
shares of high relevance were reported for work in safety-critical project environments
(74%), regulatory and permitting-related work (63%), digital engineering, modelling, and
simulation (63%), quality management, documentation, and traceability (58%), district
heating or thermal energy systems (58%), and safety analysis or safety-related engineering
(53%). Several other competence areas were also assessed as relevant, but with a more mixed
distribution between moderate and high relevance. This was particularly visible in project

development and feasibility studies, project management and project controls, information
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management and data governance, supply chain coordination or supplier qualification, and
multi-disciplinary plant or systems engineering. In these categories, respondents still
identified meaningful relevance to future SMR-related work, but the results suggest

somewhat greater variation in how directly that competence was seen as transferable.

The clearest example of this more mixed transferability pattern can be seen in supply chain
coordination or supplier qualification. In this category, 53% of respondents selected
moderate relevance, while only 21% selected high relevance. This suggests that respondents
generally viewed the area as relevant, but less often as immediately or strongly transferable
to future SMR-related work than some of the highest-ranked categories. A similar pattern
can also be observed in project development and feasibility studies, where moderate
relevance was selected more frequently than high relevance. This may indicate that although
such competence is clearly considered relevant, its transferability may be seen as more

dependent on project context.

When Figures 5 and 6 are considered together, the results suggest a broadly relevant but
internally uneven competence profile within the respondent group. Several competence areas
that were reported as strong in terms of current experience were also assessed as highly
relevant and transferable. This was particularly visible in work in safety-critical project
environments, regulatory and permitting-related work, digital engineering, quality
management and traceability, and district heating or thermal energy systems. These areas
therefore appear to represent some of the clearest points of alignment between existing
competence and perceived future applicability. This relationship between current
competence and perceived transferability was not uniform across all areas. Some
competence areas, such as project development and feasibility studies, supply chain
coordination and supplier qualification, information management and data governance, and
some aspects of systems engineering, appear more mixed. This suggests that the presence of
current competence does not automatically translate into equally strong perceptions of

relevance or transferability to future SMR-related conditions.

The strongest areas of perceived transferability align closely with the literature-based
understanding of SMR projects as safety-critical, regulation-sensitive, documentation-
intensive, and system-integration-heavy projects (International Atomic Energy Agency
2021; OECD Nuclear Energy Agency 2021; Ahmad & Usman 2025). The results therefore

support the view that future SMR participation may depend not only on nuclear-specific
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expertise, but also transferable capabilities from demanding industrial, infrastructure,

energy, and safety-critical project environments.

6.3 Potential fit across SMR project phases and relevant SMR application

contexts

This subsection examines where respondents see the strongest potential fit for their company
competence across SMR project phases, and which SMR application contexts they consider
most relevant to their existing or transferable competence. These results help contextualize
where and in what type of SMR-related work respondents believe that competence could be
applied. Figure 7 presents the project phases which respondents chose as having the strongest

fit for their company’s competence, in descending order.

Feasibility, siting, and concept selection 4
Detailed design and engineering integration 4
Construction, manufacturing oversight, and installation 3
Licensing and early safety case development 2
Early opportunity identification and pre-feasibility 1
FEED and procurement planning 1
Operations support, modifications, or lifecycle services
Commissioning and handover

Other
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Figure 7. Strongest competence fit across future SMR project phases

The results suggest that most respondents see the strongest potential fit for their company’s
competence across several phases of a SMR project rather than only in one narrow part of
the lifecycle. The highest numbers of selections were for feasibility, siting, and concept
selection (14) and for detailed design and engineering integration (14). These were followed
by construction, manufacturing oversight, and installation (13), and licensing and early
safety case development (12). Early opportunity identification and pre-feasibility, and front-
end engineering design (FEED) and procurement planning were each selected by 10

respondents. Three respondents selected “other”, referring to safe nuclear waste handling
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and disposal, Authorized Inspection Organization (AIO) roles, and modelling and simulation

tasks.

Considered together, these results suggest that the strongest perceived fit is concentrated
particularly in pre-implementation and implementation-related project phases, where
technical planning, regulatory support, engineering integration, and project preparation are
central. The lower numbers of selections for commissioning and handover (5) and for
operations support, modifications, or lifecycle services (7) indicate that respondents more
readily associate their competence with earlier and middle project phases than with long-
term operational roles. This pattern is consistent with the earlier competence findings, which
highlighted strengths in regulatory and permitting-related work, digital engineering, project
management, safety-critical environments, and quality- and documentation-related
competence. Figure 8 displays the most relevant perceived SMR application contexts to

company competence.
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Figure 8. SMR application contexts most relevant to company competence

The application contexts most frequently identified as relevant to the respondents’ existing
or transferable competence were district heating applications (12) and industrial heat
applications (11). Heat-only SMRs and combined heat and power SMRs were each selected
by 9 respondents, while electricity-producing SMRs were selected by 7 respondents. Five
respondents selected “not sure”, and two selected “other”. The two responses in the “other”

category indicated that the specific application context was not considered significant.

These results suggest that respondents see the strongest relevance of their competence in
heat-related SMR application contexts rather than in electricity-only applications. This is

notable in relation to the Finnish context of likely SMR deployment. District heating and
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other heat-related applications have been identified in the literature as especially relevant
potential pathways for early SMR deployment (Partanen 2019; Hékkinen et al. 2023; AFRY
Management Consulting 2026). The result may also reflect the broader respondent profile,
which included strong representation in district heating projects, energy projects,

infrastructure and industrial contexts, as shown in Figure 3.

At the same time, the response pattern suggests that competence was not always viewed as
tied to only one specific SMR application context. Many respondents selected several
alternative contexts, which indicates that their competence may be seen as relevant across
multiple potential applications. This is also supported by the two responses in the “other”
category, where the clarification was that the application context itself had no particular
significance. This suggests that at least for a part of the respondent group, the specific end-
use context may be less important than the broader project requirements themselves. Overall,
however, the findings indicate that the perceived application potential of the respondent
group’s competence is especially closely linked to thermal and local energy system

applications.

6.4 Nuclear-relevant capability, development needs, and barriers to participation

This subsection examines company experience in demanding project environments and
under requirements that are relevant to future SMR-related work. It also considers the main
development needs and barriers identified by respondents, to clarify where competence
appears most ready for transfer and where important limitations remain. Figure 9 presents

how respondents ranked experience across demanding project environments and conditions.

Safety-critical project environments
Authority-facing ecuirements
Strict quality assurance requirements
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Nuclear-related projects 42 % 21%
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Figure 9. Experience with demanding project conditions and requirements
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The highest shares of strong experience were reported for safety-critical project
environments (89%), authority-facing requirements (84%), strict quality assurance
requirements (74%), and documentation and traceability (63%). Change and configuration
management also showed a relatively strong profile, with 47% of respondents reporting

strong experience and 42% reporting moderate experience.

At the same time, the distribution for nuclear-related projects was clearly more mixed. Only
21% of respondents reported strong experience in nuclear-related projects, while 42%
reported moderate experience, and 37% reported no experience. This suggests that although
direct nuclear-sector experience is less evenly established across the respondent group, many
respondents nevertheless have substantial experience in demanding project environments
and under requirements that resemble important aspects of SMR-related work. This is
significant in the perspective of this study, as it points toward the presence of transferable
capability even where direct nuclear-project experience is more limited. Company

development needs for future SMR-related work are presented in Figure 10.
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Figure 10. Development needs for future SMR-related work

The development needs identified by respondents were concentrated primarily in areas that
are more specifically connected to the nuclear sector rather than in broader engineering or
project-delivery competence. The most frequently selected development need was nuclear
safety-related knowledge (13 responses), followed by project delivery under nuclear

requirements (10), partnership or network building with nuclear-sector actors (9), and
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regulatory and licensing knowledge (6). Five respondents selected no significant
development need identified. Areas such as quality management and traceability,
configuration control and change management, documentation and records management,
district heating or thermal integration knowledge, and digital engineering or data governance
requirements were selected less frequently. This suggests that the respondents generally did
not see these areas as the main missing elements in their readiness for participation in future

SMR-related work.

As a whole, these results indicate that the main development needs are concentrated in
bridging existing competence into a more specifically nuclear-related context. The challenge
appears to lie less in building completely new general capabilities and more in strengthening
nuclear-specific knowledge, delivery capability under nuclear requirements, regulatory
understanding, and links to relevant sector actors. Figure 11 displays the main barriers to

future SMR-related work identified by the respondents.
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Figure 11. Main barriers to future SMR-related work

The barriers identified in Figure 11 were led by lack of direct nuclear-sector experience (8
responses) and uncertainty about SMR market development (8). These were followed by
regulatory or licensing complexity (6), lack of suitable partners or networks (5), and

uncertainty about client demand or business opportunities (5). Other barriers, such as quality
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and documentation requirements, need for additional training or competence development,
and the view that the company does not seek nuclear-related work, were selected less
frequently. The two responses in the “other” category were clarified as indicating that no

barriers were identified.

These results suggest that the main barriers to future SMR-related participation are not
limited to internal competence gaps alone. Instead, the pattern points toward a combination
of nuclear-specific experience gaps and broader uncertainty related to market development,
regulatory complexity, and access to relevant networks and clients. This is significant
because it indicates that readiness is not only shaped by the competence profile of design
and consulting companies, but also by external conditions in the wider ecosystem. It is also
notable that lack of internal resources or time was not selected, and limited relevance to
current business focus was selected only once. In addition, the two “other” responses
indicating that no barriers were identified suggest that at least a small part of the respondent
group does not see barriers with participation in future SMR-related work. Overall, this may
indicate that the key issue is related to uncertainty about how future SMR-related
opportunities will emerge and how companies can realistically position themselves within

them.

Considered altogether, Figures 9-11 suggest that the respondent group already possesses
substantial experience in demanding project environments and under requirements that are
highly relevant to future SMR-related work. At the same time, the main remaining
development needs appear to be concentrated in more specifically nuclear-related areas,
particularly nuclear safety-related knowledge, project delivery under nuclear requirements,
regulatory and licensing knowledge, and connections to nuclear-sector actors. The barrier
results further indicate that future participation is shaped not only by competence gaps, but
also by broader external conditions, including uncertainty about SMR market development,
regulatory complexity, and access to suitable partners and business opportunities. However,
the two responses in the “other” category, which indicated that no barriers were identified,
suggest that this picture is not uniform across the respondent group. Overall, the findings
therefore point to the need to strengthen nuclear-sector readiness and ecosystem-level

positioning.
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6.5 Opportunities and concerns

The open-ended responses provide additional context for interpreting the survey results.
Although the number of responses to the optional questions was limited, they help clarify
what kinds of participation respondents see as realistic, what kinds of uncertainties remain

most significant, and how the broader survey findings relate to the literature review.

The opportunities identified in the open-ended responses were often described in concrete
and service-specific terms. Respondents referred to opportunities in technical consulting and
design, fire safety design, measurements and modelling, project management, supervision,
environmental impact assessment, permitting, and infrastructure planning. Some answers
also emphasized broader potential across several project phases, including study, licensing,
design, and implementation support. In addition, a few respondents highlighted that they
already have relevant nuclear-quality systems, existing partnerships, or ongoing work with
nuclear-sector actors. These responses support the earlier survey findings suggesting that
competence fit is seen across multiple phases of future SMR projects rather than only in one

narrow role.

In addition to this, the open-ended responses highlighted concerns that go beyond
competence alone. Several respondents emphasized uncertainty regarding whether SMR
projects will materialize, how many projects there will be, and on what timetable. One
respondent, for example, questioned whether SMR development would result in only a
single project or a broader program. Others pointed to the lack of direct contacts or access
routes through which their company’s competence could be presented to relevant actors. In
addition, one response noted that project owners should divide work packages more clearly
rather than requiring all planning and expert work to come from one place, which suggests
that procurement structure itself may act as a barrier for more specialized firms. These
observations reinforce the earlier findings on market uncertainty, lack of suitable partners or

networks, and uncertainty regarding business opportunities.

The responses also support the view that the main challenge is not simply a lack of broad
technical competence. Instead, they point toward a more specific combination of nuclear-
sector access, market formation, procurement structure, and nuclear-specific requirements.
Some respondents explicitly referred to limited direct nuclear experience or uncertainty

related to reactor technology competence, which is consistent with the earlier findings on
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nuclear safety-related knowledge and project delivery under nuclear requirements as key
development needs. At the same time, a small number of respondents indicated that they do
not perceive major barriers, provided that projects actually move forward. This suggests that
the picture is not uniform across the respondent group. One additional point raised in the
open-ended responses was that nuclear safety culture should be considered more explicitly.
Although this was mentioned only by one respondent, it is analytically important because it
highlights that readiness for SMR-related work also involves organizational and cultural

dimensions that are specific to nuclear-sector work.

Overall, the open-ended responses support an interpretation in which the Finnish design and
consulting sector appears to contain meaningful and, in some cases, highly relevant
competence for future SMR-related work, and where future participation depends on more
than competence alone. The strongest opportunities appear to lie in planning, permitting,
design, integration, project support, and specialized service roles, while the main
uncertainties relate to project realization, market scale, procurement structure, and access to
relevant networks and clients. This is broadly consistent with the literature review, which
emphasized both the multi-phase nature of SMR projects and the importance of the wider
deployment ecosystem (International Atomic Energy Agency 2021; Hakkinen et al. 2023;
Soguero Escuer et al. 2025). The findings therefore support a view of sector-level readiness
as promising but uneven, and as dependent not only on transferable competence but also on

how future SMR projects are structured, procured, and advanced in practice.
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7 Conclusions

The findings of this study suggest that the Finnish design and consulting sector has a
meaningful but uneven foundation for future participation in SMR projects. Relevant
competence already exists in several areas important to SMR project development and
delivery, but this readiness is not uniform across all competence areas or project roles. The
study shows that SMR projects require a broad combination of technical, regulatory,
organizational, and project-delivery-related competence rather than reactor-specific
expertise alone. The survey results suggest that several of these broader competence areas
are already present within the respondent group, particularly in safety-critical work,
regulatory and permitting-related work, digital engineering, quality management and

traceability, and district heating or thermal energy systems.

At the same time, the key challenge is not the absence of broad engineering capability as
such, but the extent to which existing competence can be transferred into a nuclear-specific
context. The most important remaining gaps were concentrated in nuclear safety-related
knowledge, project delivery under nuclear requirements, regulatory and licensing capability,
and access to relevant nuclear-sector networks and partnerships. The findings further suggest
that the most realistic participation opportunities for the Finnish design and consulting sector
lie particularly in earlier and middle phases of future SMR project, especially in feasibility
and concept-selection work, licensing-related support, detailed design and engineering
integration, and implementation-related phases. In terms of application contexts, the clearest

relevance was linked to heat-related SMR applications rather than electricity-only cases.

A further conclusion is that future participation in SMR-related work will depend on more
than competence alone. The results point to the importance of wider ecosystem conditions,
including project realization, market development, regulatory complexity, procurement
structures, and access to relevant partners, clients, and networks. Overall, the study suggests
that the Finnish design and consulting sector is best positioned in enabling, supporting, and
integration functions related to future SMR projects. The overall picture is therefore

promising but one of partial readiness.
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7.1 Limitations and suggestions for further research

This study has several limitations that should be considered when interpreting the findings.
The number of survey responses was limited, and participation was voluntary, which means
that the results should be understood as an exploratory sector-level mapping rather than as a
statistically representative assessment of the entire Finnish design and consulting sector.
Voluntary participation may also have introduced self-selection bias, as companies with an
existing interest in energy, nuclear power, or SMR-related opportunities may have been
more likely to respond. The data is also based on self-assessment and therefore reflects
respondents’ own views rather than an external evaluation of company competence. In
addition, individual respondents may not have been able to represent the full breadth of

competence within larger firms.

Further research could deepen the picture in several ways. A broader survey with a larger
respondent base would allow a more detailed assessment of competence distribution across
the sector. Interview-based research could provide a more nuanced understanding of how
companies view SMR-related participation, competence transferability, and realistic
business opportunities in practice. In addition, further work on procurement models, work
package structures, and network formation would be valuable since the findings of this study
suggest that these may significantly influence participation opportunities. Nuclear safety
culture also emerged as an important issue that was only captured to a limited extent in this

survey and would merit more focused future analysis.



41

References

AFRY. 2025. AFRY to study options for new nuclear energy in Finland. Cited 13 Apr

2026. Available at: https://afry.com/en/newsroom/press-releases/afry-study-options-new-

nuclear-energy-in-finland.

AFRY. n.d. Services. Cited 11 Apr 2026. Available at: https://afry.com/en/our-

offerings/afry-services-catalogue.

AFRY Management Consulting. 2026. Selvitys ydinenergian tuotannon edistdmisen
vaihtoehdoista, kustannuksista ja sihkomarkkinavaikutuksista. Loppuraportti 6.3.2026.

Ty0- ja elinkeinoministerié (TEM).

Ahmad, F. & Usman, S. 2025. Advanced and small modular reactors’ supply chain:
Current status and potential for global cooperation. Progress in Nuclear Energy, 184,

105661. Available at DOI: 10.1016/j.pnucene.2025.105661.

Business Finland. 2026. Nuclear energy sector in transition — now is the time to invest in

RDI. Cited 7 Apr 2026. Available at: https://www.businessfinland.fi/en/services/Programs-

and-ecosystems/2026/Nuclear-energy-sector-in-transition/.

FCG Finnish Consulting Group. n.d. Get to know us. Cited 11 Apr 2026. Available at:

https://www.fcg.fi/en/about-us/.

Finnish Energy. n.d. District heating and cooling. Cited 13 Apr 2026. Available at:

https://energia.fi/en/energy-sector-in-finland/energy-production/district-heating-and-

cooling/.

FinNuclear ry. n.d. FinNuclear Association. Cited 15 Jun 2026. Available at:

https://finnuclear.fi/en/finnuclear/.

Fortum. n.d. FiR1 decommissioning. Cited 13 Apr 2026. Available at:

https://www.fortum.com/services/nuclear/our-references/fir1 -decommissioning.

Hékkinen, S., Lindroos, T. J., Leppdnen, J., Ryynénen, T., Soppela, O., Komu, R., [lvonen,
M., Helminen, A., Suikkanen, H., Hyvérinen, J., Saari, J., Rantakaulio, A., Perild, H.,

Turkia, R. & Heinonen, S. 2023. EcoSMR, Finnish ecosystem for small modular reactors —


https://afry.com/en/newsroom/press-releases/afry-study-options-new-nuclear-energy-in-finland
https://afry.com/en/newsroom/press-releases/afry-study-options-new-nuclear-energy-in-finland
https://afry.com/en/our-offerings/afry-services-catalogue
https://afry.com/en/our-offerings/afry-services-catalogue
https://www.businessfinland.fi/en/services/Programs-and-ecosystems/2026/Nuclear-energy-sector-in-transition/
https://www.businessfinland.fi/en/services/Programs-and-ecosystems/2026/Nuclear-energy-sector-in-transition/
https://www.fcg.fi/en/about-us/
https://energia.fi/en/energy-sector-in-finland/energy-production/district-heating-and-cooling/
https://energia.fi/en/energy-sector-in-finland/energy-production/district-heating-and-cooling/
https://finnuclear.fi/en/finnuclear/
https://www.fortum.com/services/nuclear/our-references/fir1-decommissioning

42

Final report. Research Report VITT-R-00270-23. Espoo: VIT Technical Research Centre
of Finland Ltd.

Finnish Data Center Association & Confederation of Finnish Industries. 2025.
Datakeskustoimialan potentiaali Suomessa: faktoja investoinneista ja tulevaisuuden

mahdollisuuksista. Cited 21 Jun 2026. Available at: https://www.fdca.fi/wp-

content/uploads/2025/09/FDCA -Datakeskustoimialan-potentiaali-Suomessa.pdf.

International Atomic Energy Agency. 2021. Technology roadmap for small modular
reactor deployment. IAEA Nuclear Energy Series No. NR-T-1.18. Vienna: International
Atomic Energy Agency.

International Atomic Energy Agency. 2024. Small modular reactors: Advances in SMR
developments 2024. Vienna: International Atomic Energy Agency. Available at DOI:
10.61092/iaea.304h-svum.

International Atomic Energy Agency. 2025a. Approaches to and preparation for the
operation of small modular reactors. IAEA TECDOC Series No. 2110. Vienna:
International Atomic Energy Agency. Available at DOI: 10.61092/iaea.hhnl-1026.

International Atomic Energy Agency. 2025b. Considerations to facilitate the accelerated
deployment of small modular reactors. [AEA TECDOC Series No. 2104. Vienna:
International Atomic Energy Agency. Available at DOI: 10.61092/iaea.4qu6-ec8q.

International Atomic Energy Agency. 2026. PRIS: Finland. Power Reactor Information
System. Cited 7 Jun 2026. Available at:

https://pris.iaea.org/PRIS/CountryStatistics/CountryDetails.aspx?current=FI.

International Energy Agency. 2025. Energy demand from Al In: Energy and Al. Paris:
International Energy Agency. Cited 21 Jun 2026. Available at:

https://www.lea.org/reports/energy-and-ai/enerey-demand-from-ai.

Kuivalainen, H. 2019. ISO 19443 quality management system for supply chain of the
nuclear energy sector. Siteilyturvakeskus STUK, 12 Mar 2019.

Liu, Z. & Fan, J. 2014. Technology readiness assessment of small modular reactor (SMR)
designs. Progress in Nuclear Energy, 70, 20-28. Available at DOI:
10.1016/j.pnucene.2013.07.005.


https://www.fdca.fi/wp-content/uploads/2025/09/FDCA-Datakeskustoimialan-potentiaali-Suomessa.pdf
https://www.fdca.fi/wp-content/uploads/2025/09/FDCA-Datakeskustoimialan-potentiaali-Suomessa.pdf
https://pris.iaea.org/PRIS/CountryStatistics/CountryDetails.aspx?current=FI
https://www.iea.org/reports/energy-and-ai/energy-demand-from-ai

43

Michaelson, D. & Jiang, J. 2021. Review of integration of small modular reactors in
renewable energy microgrids. Renewable and Sustainable Energy Reviews, 152, 111638.

Available at DOI: 10.1016/j.rser.2021.111638.

Ministry of the Environment. n.d. Digital built environment. Cited 21 Jun 2026. Available

at; https://ym.fi/en/digital-built-environment.

OECD Nuclear Energy Agency. 2021. Small modular reactors: Challenges and
opportunities. NEA No. 7560. Paris: OECD Publishing.

OECD Nuclear Energy Agency. 2023. The NEA small modular reactor dashboard:
Volume II. NEA No. 7657. Paris: OECD Publishing.

Partanen, R. 2019. Nuclear district heating in Finland: The demand, supply and emissions

reduction potential of heating Finland with small nuclear reactors. Helsinki: Think Atom.

Pursiheimo, E., Lindroos, T. J. & Tulkki, V. 2022. Investments in nuclear heating in
Helsinki metropolitan area during volatile energy markets. Nuclear Science and

Technology Symposium — SYP2022, Helsinki, Finland, 1-2 November 2022.

Séteilyturvakeskus STUK. 2019. Guide YVL A.3: Leadership and management for safety.
Guide YVL A.3, 15.03.2019. Helsinki: Radiation and Nuclear Safety Authority.

Séteilyturvakeskus STUK. n.d. Small modular reactors. Cited 13 Apr 2026. Available at:

https://stuk.fi/en/small-modular-reactors.

Soguero Escuer, J., Abendroth Dias, K., Aldave De Las Heras, L., De Prato, G., Fernandez
Cruzado, A. & Fuetterer, M. 2025. An exploratory analysis of the small modular reactor
ecosystem. EUR 40449. JRC142326. Luxembourg: Publications Office of the European
Union. Available at DOI: 10.2760/4478311.

SKOL ry. 2026a. Tietoa alasta. Cited 15 Jun 2026. Available at:
https://teknologiateollisuus.fi/skol/tietoa-alasta/.

SKOL ry. 2026b. Tietoa meistd. Cited 8 Jun 2026. Available at:

https://teknologiateollisuus.fi/skol/tietoa-meista/.

Sweco. n.d. Nuclear power plant design. Cited 14 Apr 2026. Available at:

https://www.sweco.fi/en/nuclear-power-plant-design/.



https://ym.fi/en/digital-built-environment
https://stuk.fi/en/small-modular-reactors
https://teknologiateollisuus.fi/skol/tietoa-alasta/
https://teknologiateollisuus.fi/skol/tietoa-meista/
https://www.sweco.fi/en/nuclear-power-plant-design/

Appendix 1. Survey Questionnaire (in English)

Mandatory questions are marked with a star (*)

General information

This survey is part of Vera Andersson’s bachelor’s thesis at LUT University. The thesis is commissioned by
the Finnish Association of Consulting Firms SKOL.

The purpose of the survey is to map current, transferable, and nuclear-relevant competence areas in the Finnish
design and consulting sector in order to support an assessment of broader sector-level competence readiness
for future small modular reactor (SMR) project participation.

In this survey, SMR-related work refers broadly to work connected to the planning, design, development,
implementation, or support of small modular reactor projects and related applications.

The survey is directed to firms operating in the Finnish design and consulting sector. The purpose is not to
evaluate or rank individual companies, but to build an overall picture of competence strengths, transferable
capabilities, and development needs at sector level.

The estimated completion time of the survey is approximately 10 minutes. The survey is open until Friday
29 May at 17:00.

Responses will be treated confidentially, and the results will be reported in the thesis at a sector level.
The respondent’s name, email address, and company are collected for research data management purposes.
Further information on the processing of personal data is available in the privacy notice provided with the
survey.

For questions related to the survey, please contact:
Vera Andersson

1. I agree that my response and personal data may be processed in accordance with the
privacy notice for the purpose of this bachelor’s thesis. *

o lagree

Part 1: Company background

This section contains general background questions about the respondent and the company. The information
will be used only for interpreting the survey results a sector level.

The information collected in question 2 will be used only for research purposes related to this thesis. Individual
respondents and company names will not be reported in the published results.

2. Respondent and company information *

First name:

Last name:

Email:

Company:

3. Company size *

o 1-9 employees

o 10-49 employees



o 50-249 employees
o 250 or more employees
o  Prefer not to say

4. Which of the following best describes your company’s main business areas? *

U

Engineering design

Technical consulting / advisory services
Project management / project delivery support
Energy sector services

Industrial process / plant engineering
Infrastructure / built environment
Environmental and permitting services
Digital engineering / modelling / simulation

Quality / compliance / safety-related services

(I Iy Iy Iy Iy W W Wy

Other, please specify:
5. 1In which of the following project environments does your company have experience? *

Energy projects

Industrial projects

Infrastructure projects

District heating projects
Safety-critical project environments

Nuclear-related projects

[ I Wy Iy I Wy

Other, please specify:
6. Does your company have prior experience related to nuclear energy projects or the nuclear
sector? *

Yes, extensive experience
Yes, some experience

No direct experience

o O O O

Not sure

Part 2: Current competence areas

This section asks about your company’s current competence areas relevant to complex industrial,
infrastructure, energy, or safety-critical projects. Please answer based on your company’s current capabilities
and experience.

For Question 7, the competence or experience does not need to be related directly to nuclear
engineering.

7. Please indicate the extent to which your company currently has competence or experience

in the following areas: *

No Limited Moderate Strong
experience experience experience experience Not sure
Regulatory and permitting- o o o o o

related work




Safety analysis or safety- o o o o o
related engineering

Multi-disciplinary plant or o o o) o) le)
systems engineering

Project development and o o o o o
feasibility studies

Project management and o o o} o o
project controls

Quality management, e} o} o} o o
documentation, and

traceability

Supply chain coordination / o o e} o o

supplier qualification

Digital engineering / o o o o o
modelling / simulation

Information management / o o) o) o) le)
data governance

District heating or thermal o o o} o 0
energy systems

Energy system integration o o o} o 0

Work in safety-critical o o o o o
project environments

Part 3: SMR-relevant and transferable competence

This section asks about the relevance and transferability of your company’s existing competence areas to
possible future SMR-related work. Please consider both direct applicability and competence that could
be adopted to SMR-related projects.

In this survey, transferability refers to competence that is not currently SMR-specific but could be adapted or
applied to future SM-related work.

8. Please indicate how relevant and transferable your company's existing competence areas

could be for future SMR-related work: *

Not Limited Moderate High
relevant / relevance / relevance / relevance /
transferable transferability transferability transferability Not sure
Regulatory and permitting- o o) o) 1o 1o
related work
Safety analysis or safety- o o) o) 1o 1o

related engineering




Multi-disciplinary plant or o) o o) 0 le)
systems engineering

Project development and o o o o o
feasibility studies

Project management and o} o o o o
project controls

Quality management, o o o 0 o
documentation, and

traceability

Supply chain coordination o o o o o

/ supplier qualification

Digital engineering / o o o o o
modelling / simulation

Information management / o o) ) o) le)
data governance

District heating or thermal o o o} o 0
energy systems

Energy system integration o o o} o 0

Work in safety-critical o o o o o
project environments

9. In which phases of a future SMR project do you see the strongest potential fit for your
company’s competence? *

Early opportunity identification and pre-feasibility

Feasibility, siting, and concept selection

Licensing and early safety case development

Front-end engineering design (FEED) and procurement planning
Detailed design, implementation support, and engineering integration
Construction, manufacturing oversight, and installation
Commissioning and handover

Operations support, modifications, or lifecycle services

Not sure

I Ty Iy Iy N NIy [y Iy Iy I

Other, please specify:
10. Which SMR application contexts appear most relevant to your company’s existing or
transferable competence? *

O  Electricity-producing SMRs
Heat-only SMRs
Combined heat and power (CHP) SMRs

District heat applications

U000

Industrial heat applications



U Not sure
O Other, please specify:

Part 4: Nuclear-relevant capability and development needs

This section asks about experience relevant to working in nuclear or similarly demanding project environments,

as well as competence development needs related to future SMR-related work.

11. To what extent does your company currently have experience working under the following

kinds of requirements or project conditions? *

No Limited Moderate Strong

experience experience experience experience Not sure
Strict quality assurance o} e} o} o o
requirements
Demanding documentation o o o} o} 0
and traceability
requirements
Safety-critical project o) o) o) o )
environments
Regulator- or authority- o} o} o} o o
facing requirements
Controlled change or o) o) o) o) o)
configuration management
Nuclear-related projects o) o) o) o) o)

12. In which of the following areas would your company most likely need further development

before participating in future SMR-related work? *

Regulatory and licensing knowledge

Nuclear safety-related knowledge

Quality management and traceability requirements
Documentation and records management

Configuration control and change management

Supply chain qualification or supplier requirements
Digital engineering or data governance requirements
District heating / thermal integration knowledge

Project delivery under nuclear-specific requirements
Partnership or network building with nuclear-sector actors

No significant development need identified

[ Uy oy Iy Iy Iy Iy Ny Wy

Not sure

U

Other, please specify:
13. What do you see as the main barriers to your company's possible future participation in

SMR-related work? *

O Lack of direct nuclear-sector experience



Uncertainty about future SMR market development

Regulatory or licensing complexity

Quality and documentation requirements

Lack of internal resources or time

Lack of suitable partners or networks

Uncertainty about future client demand or business opportunities
Need for additional training or competence development
Limited relevance to business focus

The company does not seek to participate in nuclear-related work

o000 oo00dO

Not sure

(W]

Other, please specify:

Part 5: Open questions
This final section includes open questions.

14. What kinds of opportunities, if any, do you see for your company in future SMR-related

work?

15. What are the main barriers, uncertainties, or concerns related to our company’s possible

participation in future SMR-related work?

16. Are there important competence areas, requirements, or issues relevant to SMR-related

work that you feel were not sufficiently covered in this survey?



Appendix 2. Survey Questionnaire (in Finnish)

Pakolliset kysymykset merkitty tdhdelld (*)

Yleista

Tama kysely on osa Vera Anderssonin kandidaatinty6td LUT-yliopistossa. Ty0 on toteutettu Suunnittelu- ja
konsultointiyritykset SKOL ry:n toimeksiannosta.

Kyselyn tavoitteena on kartoittaa suomalaisen suunnittelu- ja konsultointialan nykyisid, siirrettivid sekd
ydintekniikan kannalta relevantteja osaamisalueita. Tietoja hyodynnetddn arvioitaessa toimialan laajempaa
osaamisvalmiutta tulevaan osallistumiseen pienydinreaktori- eli SMR- hankkeisiin (Small Modular
Reactor).

Tassd  kyselyssé ~ SMR-aiheisella tyolld  tarkoitetaan laajasti  kaikkea  tyotd, joka liittyy
pienydinreaktorihankkeiden ja niihin liittyvien sovellusten suunnitteluun, tekniseen maéérittelyyn,
kehittdmiseen, toteutukseen tai tukitoimintoihin.

Kysely on suunnattu suomalaisella suunnittelu- ja konsultointialalla toimiville yrityksille. Tarkoituksena ei ole
arvioida tai asettaa yksittdisid yrityksid paremmuusjédrjestykseen, vaan muodostaa toimialatasoinen
kokonaiskuva osaamisvahvuuksista, siirrettavistd kyvykkyyksistd seké kehittdmistarpeista.

Kyselyn tayttdmiseen kuluu arviolta noin 10 minuuttia. Kysely on avoinna perjantaihin 29.5. klo 17.00 asti.

Vastaukset  Kisitelldiin  luottamuksellisesti, ja tulokset raportoidaan kandidaatintyossi
toimialatasoisesti. Kyselyn yhteydessé kerétddn vastaajan nimi, sahkdpostiosoite ja yritys tutkimusaineiston
hallintaa varten. Tarkemmat tiedot henkil6tietojen késittelystd 10ytyvét kyselyn yhteydessd toimitetusta
tietosuojailmoituksesta.

Kyselyyn liittyvissd kysymyksissé voi olla yhteydessé:

Vera Andersson

1. Hyvéksyn, etti vastauksiani ja henkilotietojani Kisitelliin tietosuojailmoituksen
mukaisesti timéin kandidaatintyon tarkoituksiin. *

o Hyviksyn

Osa 1: Yrityksen taustatiedot

Téssd osiossa esitetddn yleisid taustakysymyksid vastaajasta ja yrityksestd. Tietoja kéytetddn ainoastaan
kyselytulosten tulkintaan toimialatasolla.

Kysymyksessd 2  kerdttyjd tietoja  kiytetddn ainoastaan tdhdn kandidaatintyohon liittyviin
tutkimustarkoituksiin. Yksittéisid vastaajia tai yritysten nimié ei raportoida julkaistuissa tuloksissa.

2. Vastaajan ja yrityksen tiedot *

Etunimi:

Sukunimi:

Sahkoposti:

Yritys:
3. Yrityksen koko *

o 1-9 tyontekijaa



o 10-49 tyontekijaa
o 50-249 tyontekijaa
o 250 tai enemmén tyontekijaa

En halua vastata

4. Mikai seuraavista kuvaa parhaiten yrityksenne piiasiallisia liiketoiminta-alueita? *

Tekninen suunnittelu

Tekninen konsultointi / asiantuntijapalvelut
Projektihallinta / projektitoimitusten tuki
Energia-alan palvelut

Teollisuusprosessien ja laitosten suunnittelu
Infrastruktuuri / rakennettu ympéristo
Ympiéristo- ja lupapalvelut

Digitaalinen suunnittelu / mallinnus / simulointi

Laadun-, vaatimustenmukaisuuden ja turvallisuuden asiantuntijapalvelut

I Iy Iy N N Ny [y Iy Iy

Muu, mika:
5. Millaisissa projektiympiristoissa yrityksellinne on kokemusta? *

Energiahankkeet

Teollisuushankkeet
Infrastruktuurihankkeet
Kaukoldmpohankkeet
Turvallisuuskriittiset projektiympéristot

Ydinenergiaan liittyvat hankkeet

(I Iy Iy N Wy Wy

Muu, mika:

6. Onko yritykselliinne aiempaa kokemusta ydinenergiaan liittyvisti hankkeista tai
ydinalasta? *
o Kylla, laajaa kokemusta

Kylla, jonkin verran kokemusta

@]
o Ei suoraa kokemusta
o

En ole varma

Osa 2: Nykyiset osaamisalueet

Téssé osiossa kartoitetaan yrityksenne nykyisid osaamisalueita, jotka ovat olennaisia vaativissa teollisuus-,
infrastruktuuri-, energia- tai turvallisuuskriittisissd hankkeissa. Vastatkaa yrityksenne timénhetkisten
kyvykkyyksien ja kokemuksen perusteella.

Kysymyksessa 7 osaamisen tai kokemuksen ei tarvitse liittyd suoraan ydintekniikkaan.

7. Arvioikaa, missi miirin yrityksellinne on tilli hetkelli osaamista tai kokemusta

seuraavilla osa-alueilla: *

Ei Viahaista Kohtalaista Vahvaa En ole
kokemusta kokemusta kokemusta kokemusta varma
Séiéintelyyn ja o o o o o

lupamenettelyihin liittyva tyd




Turvallisuusanalyysit tai o) o) o) o) o
turvallisuuteen liittyva

suunnittelu

Monialainen laitos- tai 0 o o e} e}

jarjestelmasuunnittelu

Hakekehitys ja o o o o o
toteuttavuusselvitykset

Projektihallinta ja o o e} O O
projektiohjaus

Laadunhallinta, o o o e} o
dokumentaatio ja

jéljitettavyys

Toimitusketjun koordinointi / o o o} e} o}

toimittajien pétevdinti

Digitaalinen suunnittelu / o o o o o
mallinnus / simulointi

Tiedonhallinta / tietojen o o) o) o o)
hallintamallit
Kaukoldmp6- tai muut o o e} O O

lampdenergiajirjestelmat

Energiajérjestelmien o o o} o} )
integraatio
Tyoskentely o} 0 o} ¢} )

turvallisuuskriittisissa
projektiympéristoissa

Osa 3: SMR-hankKkeisiin liittyva ja siirrettiva osaaminen

Téssé osiossa tarkastellaan yrityksenne nykyisten osaamisalueiden merkitysti ja siirrettdvyyttd mahdollisiin
tuleviin pienydinreaktoreihin (SMR, Small Modular Reactor) liittyviin tehtdviin. Huomioikaa seki suora
soveltuvuus etti sellainen osaaminen, jota voidaan mukauttaa SMR-hankkeisiin.

Téssd kyselyssa siirrettdvyydelld tarkoitetaan osaamista, joka ei ole télld hetkelld SMR-spesifistd, mutta jota
voidaan soveltaa tai mukauttaa tulevaan SMR-toimintaan.

8. Arvioikaa, kuinka merkityksellisii ja siirrettiviii yrityksenne nykyiset osaamisalueet

voisivat olla tulevissa SMR-hankkeissa: *

Ei merkitysté / Vihéinen Kohtalainen Suuri
ei merkitys / merkitys / merkitys / Enole
siirrettdvyyttd  siirrettdvyys  siirrettdvyys  siirrettdvyys  varma
Saidntelyyn ja o o o o o
lupamenettelyihin liittyva
ty0
Turvallisuusanalyysit tai 1) o) o) 1o 1)

turvallisuuteen liittyva
suunnittelu




Monialainen laitos- tai o o o o o
jarjestelmasuunnittelu

Hakekehitys ja o o o o o
toteuttavuusselvitykset

Projektihallinta ja o e} O O O
projektiohjaus

Laadunhallinta, o o o o e}
dokumentaatio ja

jéljitettavyys

Toimitusketjun koordinointi o o o} o o}

/ toimittajien pétevdinti

Digitaalinen suunnittelu / o o o o o
mallinnus / simulointi

Tiedonhallinta / tietojen o o ) o) o)
hallintamallit
Kaukoldmp6- tai muut 1o o o o o

lampdenergiajarjestelmat

Energiajérjestelmien o o o} e} )
integraatio
Tyoskentely o o o} e} )

turvallisuuskriittisissa
projektiympéristoissa

9. Missd tulevan SMR-hankkeen vaiheissa niette yrityksenne osaamiselle vahvimman

soveltuvuuden? *

(W]

Varhainen mahdollisuuksien tunnistaminen ja esiselvitysvaihe
Toteuttavuusselvitys, sijoituspaikan arviointi ja konseptivalinta

Luvitus ja alustan turvallisuusperustelun laatiminen

Esisuunnittelu (FEED) ja hankintasuunnittelu

Yksityiskohtainen suunnittelu, toteutuksen tuki ja suunnittelun integraatio
Rakentaminen, valmistuksen valvonta ja asennus

Kéyttoonotto ja luovutus

Kayton aikainen tuki, muutosty6t tai elinkaaripalvelut

En ole varma

(I Iy Iy Iy N Wy Wy Wy I

Muu, mika:

10. Mitkd SMR-sovelluskontekstit ovat yrityksenne nykyisen tai siirettivin osaamisen

kannalta merkityksellisimpiid? *

U S&hkod tuottavat SMR-ratkaisut

Pelkkai 1ampoa tuottavat SMR-ratkaisut

Sahkon ja lammon yhteistuotantoon (CHP) perustuvat SMR-ratkaisut

Kaukolamposovellukset

O00Oo

Teolliset lamposovellukset



a
a

En ole varma

Muu, mika:

Osa 4: Ydinalaan liittyvit valmiudet ja kehitystarpeet

Téssd osiossa kartoitetaan kokemusta tyOskentelystd ydinenergia-alalla tai vastaavan tasoisissa vaativissa

projektiympéristdissd sekd tuleviin SMR-hankkeisiin liittyvid osaamisen kehittdmistarpeita.

11. Missid miérin yrityksellinne on tilld hetkelli kokemusta tyoskentelysti seuraavanlaisten

vaatimusten tai projektiehtojen alaisuudessa? *

Ei Vihaista Kohtalaista Vahvaa En ole

kokemusta kokemusta kokemusta kokemusta varma
Tiukat o o o o o
laadunvarmistusvaatimukset
Vaativat dokumentaatio- ja o o o o o
jaljitettavyysvaatimukset
Turvallisuuskriittiset o o o o o
projektiympéristot
Viranomaisrajapinnassa o o o o o
toimiminen ja
viranomaisvaatimukset
Hallittu muutoksen- tai o o o o o
konfiguraationhallita
Ydinenergiaan liittyvit o o o o o

hankkeet

12. Millé seuraavista osa-alueista yrityksenne tarvitsisi todennikoisimmin liséikehitystii ennen

13.

osallistumista tuleviin SMR-hankkeisiin? *

[ Iy oy Iy Iy Ay Sy ey Ny Wy

Saantely- ja lupamenettelyihin liittyvd osaaminen
Ydinturvallisuuteen liittyvd osaaminen

Laadunhallinnan ja jéljitettivyyden vaatimukset

Dokumentaation ja asiakirjahallinnan kaytannot
Konfiguraationhallinta ja muutoksenhallinta

Toimitusketjun patevdinti tai toimittajavaatimukset

Digitaaliseen suunnitteluun tai tiedonhallintaan liittyvét vaatimukset
Kaukoldmmon ja ldmpdintegraation osaaminen

Projektitoimitukset ydinenergia-alan erityisvaatimusten mukaisesti
Kumppanuuksien tai verkostojen rakentaminen ydinalan toimijoiden kanssa
Ei merkittdvid kehittdmistarpeita tunnistettu

En ole varma

Muu, mika:

Mitka tekijit ndette suurimpina esteini yrityksenne mahdolliselle tulevalle osallistumiselle

SMR-hankkeisiin? *



Suoran ydinalan kokemuksen puute

Epdvarmuus SMR-markkinan tulevasta kehityksesté

Sadntelyn tai luvituksen monimutkaisuus

Laadun- ja dokumentaatiovaatimukset

Sisdisten resurssien tai ajan puute

Sopivien kumppaneiden tai verkostojen puute

Epdvarmuus tulevasta asiakaskysynnist tai litkketoimintamahdollisuuksista
Lisékoulutuksen tai osaamisen kehittdmisen tarve

Rajallinen yhteensopivuus yrityksen liiketoimintapainotuksen kanssa

Yritys ei pyri osallistumaan ydinalaan liittyvédan toimintaan

(I Iy Iy Ay Sy Ny Iy [y Iy I

En ole varma

(W]

Muu, mika:

Osa 5: Avoimet kysymykset
Tama viimeinen osio sisidltdd avoimia kysymyksié.

14. Millaisia mahdollisuuksia, jos lainkaan, niette yrityksellenne tulevissa SMR-hankKkeisiin

liittyvissé tehtivissi?

15. Mitkéd ovat keskeisimmiit esteet, epivarmuustekijit tai huolenaiheet, jotka liittyviit

yrityksenne mahdolliseen tulevaan osallistumiseen SMR-hankkeisiin?

16. Onko SMR-hankkeisiin liittyviii keskeisii osaamisalueita, vaatimuksia tai kysymyksi,

joiden koette jiddneen tissd Kyselyssi puutteellisesti kiisitellyksi?



