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Abstract— This article focuses on one element of the 

institutionalization of the techno-scientific promise of small 

modular reactors (SMRs) in Finland, namely the regulatory 

reform designed to facilitate SMR deployment. The research 

material consists of various public documents and press articles 

from Helsingin Sanomat. An advocacy coalition of industry, 

researchers, experts, public authorities and politicians has been 

formed to argue for a regulatory reform as a vital precondition 

for the success of the SMR promise. The analysis shows the 

importance of embedding the SMR promise in, for example, the 

national climate and energy strategies. The institutionalization of 

the promise through national regulatory reform is in itself 

embedded in multi-level and complex transnational dynamics of 

regulatory harmonization and standardization, which involve a 

myriad interactions between political, economic and social actors. 

Index Terms— Regulation, Small Modular Reactor, Techno-

scientific promise  

I. INTRODUCTION 

The potential of Small Modular Reactors (SMRs) – the most 
recent nuclear-sector promise – is currently explored around 
the world. Proponents of SMRs consider the current regulatory 
frameworks outdated and a key obstacle to the economic 
viability and rapid large-scale deployment of SMRs [e.g. 1]. 
Various national and international initiatives aimed at 
streamlining and harmonising regulation are therefore 
underway. These include, in Finland, the reform of the Nuclear 
Energy Act, and internationally, initiatives coordinated by the 
International Atomic Energy Agency (e.g., the Nuclear 
Harmonization and Standardization Initiative).  

We examine regulatory streamlining as a form of 
institutionalization of the umbrella promise of SMRs – 
allegedly essential for successful promise-construction, and for 
the materialization of the more specific promises in the form 
of individual SMR designs and projects. The aim of this article 
is to identify (1) the main Finnish actors participating in the 
development of SMR regulation, nationally and 
internationally, (2) the main arguments they put forward, 
especially relating to international SMR harmonization, and 

(3) the regulatory coalitions, i.e., groups of actors who share 
broadly similar objectives for regulatory reform in Finland.  

We examine Finland as a potential pioneer in regulatory 
reform and SMR development and deployment. Nuclear power 
has for a long time already enjoyed widespread political 
support, and faces an increasingly favourable public opinion, 
the world’s first repository for final disposal of spent nuclear 
fuel is to enter into operation soon, the country’s regulatory 
culture is considered both rigorous and flexible [2]. 

The empirical analysis examines the reform of the Finnish 
Nuclear Energy Act and the media coverage concerning the 
reform. In parallel with this “overall reform” of the nuclear 
energy legislation, the Finnish Radiation and Nuclear Safety 
Authority (STUK) is in the process of reforming its Nuclear 
Energy Code [3], yet we will focus only on the main lines of 
the overall reform. Via a qualitative analysis of selected key 
public documents related to SMR regulation, and an analysis 
of reporting on SMRs in Finland’s incontestably leading daily 
newspaper, Helsingin Sanomat, we examine the arguments and 
institutionalized practices relating to regulatory 
harmonization. 

Section 2 introduces our theoretical framework on the 
construction of techno-scientific promises. Section 3 presents 
the regulatory framework governing the Finnish nuclear 
energy sector. Section 4 analyses the reform of the Nuclear 
Energy Act. The formal reform process started in 2021/2022 
but the groundwork had been laid earlier. The Ministry of 
Economic Affairs and Employment (MEAE) aims to have the 
law enter into force in 2028. The analysis in Section 4 is 
divided into two sub-sections, the first focusing on the 
preparation of the overall reform of the Nuclear Energy Act 
and the second on the ways in which the Helsingin Sanomat 
news items addressed the reform. In Section 5, we conclude 
that the institutionalization of SMR regulation is progressing 
on several fronts in Finland. 
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II. THEORETICAL FRAMEWORK 

Techno-scientific promises can be seen to consist of both the 
relatively vague visions (“umbrella promises”), and more 
specific statements about the future of a given technology. We 
conceptualise techno-scientific promising as a process whereby 
the legitimacy and credibility of the interacting umbrella and 
specific promises is constructed through dynamics between 
promissory discourses, institutions, and material artefacts [4]. 
To be successful and influential, promises therefore need to be 
institutionalized in, for example, policies, laws and regulation, 
and funding decisions. They also have to be materialized in 
R&D projects, prototypes, and commercial applications [5]. To 
produce institutionalization and materialization, a promise 
needs legitimacy, by addressing a widely recognized societal 
problem, and credibility, by demonstrating its practical viability 
[4], [6]. Drawing on the idea at the heart of Science and 
Technology Studies (STS) – the imbrication of ‘the social’ and 
‘the technical’ – we contend that institutionalization constitutes 
a vital link connecting and mediating between the promissory 
SMR discourses and the material artefacts. 

This article focuses on one among the many elements of 
institutionalisation, that is, the institutionalization of the 
promises in regulatory frameworks. Regulatory reform has 
been highlighted – internationally and in Finland - as a key 
precondition for the deployment and economic viability of 
SMRs. Such reform thereby constitutes a vital, albeit of course 
not the only, element of the institutionalization of the SMR 
promise. In promise construction in general, and in the 
institutionalization in particular, the various promissory 
communities play a key role. These include formal or informal 
coalitions of actors advocating the technology in question, as 
well as their contestants, i.e., groups of actors that seek to 
undermine the legitimacy and credibility of the promise. 

 

III. REGULATORY FRAMEWORK IN THE FINNISH NUCLEAR 

ENERGY SECTOR 

The Nuclear Energy Act of 1987 (No. 990/1987), which 
replaced the Atomic Energy Act from the 1950s, is the main 
legislative instrument governing nuclear activities in Finland. 
Its stated purposes are to ensure the safe use of nuclear energy 
for the overall good of the society, and to prevent the 
proliferation of nuclear weapons [7], [8]. MEAE also highlights 
that legislation must be up to date. Changes in international and 
national law and practice, effective national implementation of 
EU directives, and technological developments must be taken 
into account. The Nuclear Energy Act identifies the Ministry of 
Economic Affairs and Employment (MEAE) as the highest 
authority responsible for supervising the use of nuclear energy 
in Finland. The MEAE also co-ordinates Finland’s participation 
in the activities of international bodies and represents Finland 
in the International Atomic Energy Agency (IAEA), the OECD 
Nuclear Energy Agency (NEA) and the Nordic Nuclear Safety 
Research Programme (NKS) [8]. 

 

The MEAE plays a central role in the licensing system 
established under the Nuclear Energy Act. Even though it is up 
to the government to decide on the construction of new power 
plants, the MEAE is responsible for co-ordinating and 
supervising the application process, which involves numerous 
other ministries, national and local authorities and public 
hearings [8]. Decisions in Principle (DiP) on nuclear facilities 
are taken by the Government and ratified by Parliament. The 
actual licensing following the adoption of a DiP is a stepwise 
process whereby various decisions are taken by the government 
on the basis of preparation by the MEAE. 

The Finnish Radiation and Nuclear Safety Authority 
(Säteilyturvakeskus, STUK) plays a central role in licencing. In 
addition to its duties in radiation protection and the safe use of 
nuclear energy, STUK conducts research on radiation 
protection and provides training and information. [8]. Under the 
current legislation, STUK assesses the nuclear safety of plant 
options on a case-by-case basis, by reviewing the 
documentation submitted by the applicant. 

 The parties in the governing coalition often include key 
decisions on nuclear facilities in their government programmes. 
However, the decision to apply for a DiP or a licence is made 
by the applicant (e.g., the energy companies such as 
Teollisuuden Voima – TVO, and Fortum  Power and Heat – 
FPH. Key actors in the nuclear energy sector also seek to 
influence government negotiations and get their interests to be 
reflected in the government programme. In the run-up to the 
parliamentary elections of spring 2023, many political parties 
included small nuclear power in their climate and energy policy 
programmes. For example, the National Coalition [9] promises 
to build more nuclear power. The party commits “to granting 
positive decisions in principle to all nuclear power projects that 
meet the safety requirements”. The party would also remove 
obstacles to the construction of SMRs. At the city level, the first 
council initiative on an SMR was launched in 2017. 

The launch of the reform of the Nuclear Energy Act and 
regulation is an indication of the preparedness of the regime to 
consider new technologies such as the SMRs. For example, 
STUK’s participation in the industry KELPO project reflects a 
development-oriented regulatory style [10]. Also the Director 
General of STUK has publicly raised the issue of possible over-
regulation of radiation safety [11]. However, it is difficult to 
define a national regulatory style [12]. In radioactive waste 
management, the Finnish regulatory culture has been described 
as flexible, development-oriented, and oriented towards gradual 
learning and refinement [13]. The involved actors have 
characterized the regulatory philosophy of gradual learning as 
one that provides plenty of opportunities for a constructive 
dialogue between the regulator and the implementer [14]. 

 

IV. ANALYSIS 

A. Policy preparation of the overall reform of the Act 

Since its entry into force in 1988, the Nuclear Energy Act 
has been amended dozens of times. In general, the European 
Atomic Energy Community Euratom directives set 
requirements for the national legislation in the nuclear sector, 
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but the need for change also arises from so-called national 
issues. In 2018, Skön and Alm-Lytz [15] identified the 
licensing of new technologies related to the use of nuclear 
energy as an issue overlooked in the update round underway 
then. They anticipated that the issue would soon return onto the 
policy-making agenda. For example, the Ecomodernist Society 
of Finland [1] stated at that time that "the process of licensing 
and building standardised small reactors needs to be made 
much more efficient, much lighter and faster than today. For 
example, the deployment of prefabricated (SMRs) is not 
practical under the current legislation." 

The reform has also been underpinned by a project to review 
the needs for development. The debate on the overall reform 
has therefore been underway for some time and several reports 
have been produced to back-up the overall reform [15], [16]. 

Key milestones related to the overall reform can be 
summarized as follows: 

• 2018 the Nuclear Energy Act reform enters into 
force 

• 2019 January, KELPO Report “Licensing and 
inspection of systems and equipment in nuclear 
installations and decommissioning processes in 
Finland” by the utilities. The project was jointly 
conducted by the Finnish license holders, with 
participation by the Finnish nuclear safety 
authority STUK 

• 2019 April, Parliament motion for action to 
promote the introduction of SMRs 

• 2019 June, Final report of the National Nuclear 
Waste Management Cooperation 
Group (YETI working group) 

• 2019 October, an initiative of the Nuclear Safety 
Advisory Board on the SMR development needs  

• 2019 October, MEAE set up a working group to 
develop the regulation of the life cycle of nuclear 
installations 

• 2020 STUK Report ”Conditions for the safe 
operation of small reactors - prospects for 
licensing and supervision”  

• 2020 Final Report of the MEAE working group 

• 2021 The SMR position paper by the Finnish 
Energy 

• 2021 December / 2022 January, MEAE launched 
the overall reform of the Nuclear Energy Act 

• 2022 January Nuclear safety seminar on the 
overall reform 

• 2022 Industry presented its views on the overall 
reform of the Nuclear Energy Act 

• 2022 Enabling the SMRs is mentioned in the 
government’s Energy and Climate Strategy 

• 2022 November, Final seminar of the Ecosystem 
for Small Modular Reactors (EcoSMR) project 

• 2022 December, LUT University and the Ultra 
Safe Nuclear Corporation signed a Memorandum 
of Understanding on the construction of a micro-
modular reactor for research and test purposes 

• 2023 January, statement by the City of 
Lappeenranta and five energy companies on the 
preparation of a national strategy for SMRs 

 

The overall reform can be seen in the context of the more 
general objectives of the Finnish utilities. The aim of the 
utilities was "to suggest ways to develop the licensing and 
qualification practices in Finland. (…) [and] to utilize the 
results in EU-level development work later. The objectives of 
the [KELPO] project were set as: widening the use of the 
graded approach principle, utilizing standard equipment, and 
securing a comprehensive supplier network, as well as 
increasing co-operation between license holders. " [10] 

Already in the same year, a group of Members of Parliament 
(MPs) presented an initiative to reform the Nuclear Energy Act 
in order to "significantly improve the commercial conditions for 
the development and deployment of mass-produced, small 
modular nuclear reactors in Finland" [17]. The initiative 
identified the current Finnish nuclear energy legislation and 
regulations as a major obstacle to the deployment of SMR 
technology in Finland. These MPs argued that "Nuclear energy 
legislation should be reformed to take into account the specific 
technical characteristics of small reactors, the licensing of 
series reactors and the use of nuclear energy in new 
applications. The regulations should be updated to take 
account of and enable small series-produced reactors and new 
types of reactors with new technologies, as well as their new 
applications (…). In order to fully exploit the economies of 
scale of series production of small reactors, licensing should be 
developed towards type approval similar to the one prevailing 
in the aircraft industry (…)." [17]  

For its part, the Nuclear Safety Advisory Board [18] 
highlighted the following issues in the SMR development work: 

• reforming the licensing process by integrating site 

licence and type approval of the plant design in the 

Nuclear Energy Act;  

• maintaining and developing the conditions for 

cooperation in waste management;  

• updating the decision-making procedure for waste 

facilities to allow for expansion without the need for 

separate decisions in principle; 

• ensuring domestic expertise for the deployment of 
SMRs 

In October 2019, the MEAE set up a working group to 
develop the regulation of the lifecycle of nuclear installations. 
The working group was tasked to identify the current state and 
future development prospects of nuclear energy production, as 
well as to review the needs for revising the requirements, 



 

 

supervision and licencing of the design, construction, operation, 
and decommissioning of nuclear installations [16].  

One specific issue to be addressed by the MEAE working 
group was "the suitability of the licensing system (decision in 
principle, construction permit, operating licence, 
decommissioning licence) for different types of nuclear power 
plant projects (incl. modular reactors) and the possible 
introduction of new types of licences (e.g. site licence)" [16]. 
Feedback from the working group consultations highlighted "in 
particular the needs for serial production, standardisation and 
future needs for energy production, as well as the needs for the 
development of the licensing system, especially with regard to 
the specificities of SMR technology." The allocation of 
responsibilities and obligations, including for nuclear waste 
management, was also considered important. [16]  

In 2020, the MEAE working group concluded that an overall 
reform should be initiated because the existing legislative 
framework was complex and difficult to understand, the 
operating environment of nuclear facilities had changed (new 
players and technologies) and emissions reduction had become 
the key theme in energy and climate policy. [16] Less 
surprisingly, STUK’s perspective to the development of the 
licensing system and supervision of new types of reactors was 
safety: "small reactors are also nuclear power plants and must 
be safe. Responsibility for safety lies with the licence holder" 
[19]. 

The industry also expressed its views. The energy-sector’s 
interest organization Finnish Energy [20] highlighted the 
significant potential of SMRs to accelerate climate action, 
protect biodiversity and provide reliable energy. The Finnish 
Energy considered it particularly important that the new 
legislation makes it possible to apply for an overarching 
decision in principle for small reactor projects. It also stressed 
the importance of series production, the comparability of 
requirements and approval processes with other industrial 
activities, the reduction of workload at the licensing stage and 
the promotion of cooperation between licensing authorities in 
different countries, and a possible revision of the criteria for 
determining the precautionary action zone and emergency 
planning zone, to take into account the specific characteristics 
of SMRs. According to the industry, such characteristics also 
require the clarification of the rules, e.g. with regard to 
prefabrication, series production and licensing. The industry 
considered that there should be no country-specific changes in 
licensing (except for the siting and function of the plant) [21]. 

In January 2023, the City of Lappeenranta and five energy 
companies called for the inclusion of a national strategy for 
SMRs in the upcoming government programme, a reform of the 
SMR legislation, and the launch of the first pilots [22]. 

The MEAE launched the overall reform at the turn of 2021-
2022 [3], [23]. After a consultation round planned for 2024, the 
government hopes to submit its law proposal to Parliament at 
the end of the next parliamentary term (2023–2027), to allow 
the law to enter into force in 2028. 

B. Media coverage of the overall reform  

As Finland's only major national daily newspaper and the 
second-most trusted news producer – after the Finland's 

national public broadcasting company, YLE – Helsingin 
Sanomat (HS) [24] holds a central position in Finland’s media 
landscape as the uncontested number one newspaper shaping 
public agendas and public opinion [25]. 

The data for the study was gathered via a series of searches 
on the newspaper’s own online database for the period between 
1 January 2000 and 31 December 2022. The searches were 
made by combining the derivative of one of the terms mini, 
small, modular, heating and SMR with the derivative of one of 
the terms reactor, nuclear reactor and nuclear power - or by 
using a compound word formed using the same principle. The 
search terms were mainly used in a truncated form so as to 
capture different inflections used in the Finnish language. The 
search series produced a total of 1181 hits. After the removal of 
duplicates and three hits with missing full text, the relevance of 
the remaining 892 articles was assessed. The elimination of the 
irrelevant ones left 153 articles related to SMRs. The 
elimination of articles on the use of SMRs for other purposes 
than commercial energy production (in this case, naval use, test 
and research reactors, and reactors used in spacecrafts or 
missiles) gave a final corpus of 104 texts. The discussion related 
to SMRs in HS was heavily concentrated in the last two years, 
with 28 articles published in 2021 and 40 in 2022. 

The text corpus was examined for mentions related to 
regulation pertaining to SMRs in the Finnish context. The 
articles pertaining to the issue only began to appear at the end 
of 2017, with mentions concerning municipal initiatives and 
their local political advocates. In early 2018, mentions 
concerning the suitability of the existing legislative and 
regulatory framework (e.g., licensing) for SMR regulation 
began to appear. From 2020 onward, articles linking party 
policies (or policies suggested by party representatives) and the 
regulation of SMRs were published. Year 2021 saw an increase 
in the number of articles addressing SMRs in relation to the 
EU’s and other countries’ nuclear policies. In 2022, the 
European energy crisis was at the forefront of news reporting, 
and gave urgency to the SMR discussions. 

Of the municipal SMR initiatives, HS first mentioned the 
Helsinki metropolitan area, then two other major cities – Turku 
and Tampere – and most recently Pyhäjoki, the site for the 
Rosatom-led Fennovoima nuclear power plant project, which 
was cancelled in May 2022. As the main reason for the interest 
for SMR, the articles stressed, early on, the municipalities’ need 
to reduce their carbon emissions, especially from district 
heating. The most recent articles, in the wake of the ongoing 
energy crisis, have highlighted energy security and self-
sufficiency as motivations for SMR development. 

In addition to general references to climate change 
[24; 27.08.2019, 20.07.2020] and the need to reduce carbon 
emissions [24; 30.12.2017, 13.02.2018], the articles evoked 
more specific carbon emission reduction measures, such as the 
planned coal phase-out [24; 21.02.2018, 22.4.2018] by 2029 
[24; 27.02.2020], the EU's climate targets [24; 23.08.2019, 
12.04.2021, 07.01.2022], the Paris climate agreement from 
2015 [24; 23.08.2019], and the cost of CO2 emission 
allowances [24; 03.01.2021]. 

The existing legislative and regulatory framework was 
mentioned already in an article from the early 2018, stating that 



 

 

the current legislation constitutes an obstacle to the use of 
SMRs [24; 13.02.2008], but also quoting the head of STUK 
who considered a change of the licensing process "highly 
possible". Later, an article noted that "it would not be a question 
of relaxing regulation" [24; 21.02.2018] but that the 
construction of SMRs would not be a realistic option as long as 
these reactors would be subject to the same regulatory 
requirements as the conventional large nuclear power plants 
[24; 27.08.2019]. In July 2020, HS reported that SMRs "are 
currently hampered by rigid legislation, which should be 
updated without delay" [24; 20.07.2020]. When the Ministry of 
Economic Affairs and Employment launched the reform of the 
Nuclear Energy Act currently underway, HS noted that the key 
objective was to improve the effectiveness of regulatory 
supervision. “Modularity will not help if each reactor has to be 
assessed individually from scratch. In particular, international 
cooperation in safety assessment needs to be strengthened", HS 
reported [24; 03.12.2021]. The same article noted: "[t]he scope 
of the regulation means that the work is extensive and 
challenging. The aim is to present a bill in Parliament within 4-
5 years" [24; 03.12.2021].  

In 2021, HS took an explicit stand on "the future of nuclear 
power" in an editorial stating: "If the world wants to move away 
from fossil fuels within the timeframe required by climate 
change, nuclear power cannot be ignored, like it or not. Cities' 
plans, for example in land-use planning, extend so far into the 
future that small-scale nuclear power must be considered 
already now." Furthermore, "At the national level, the future 
must be taken into account in Finland's [new] Nuclear Energy 
Act." [24; 27.10.2021]. 

In 2022, the articles noted that the construction of SMRs 
would be possible even under the current legislation, but added 
that a regulatory reform would nevertheless be needed 
[24; 03.01.2022, 30.5.2022]. Decentralized small nuclear 
power was included in the government's proposal for a new 
climate and energy strategy [24; 02.05.2022]. The reform of the 
Nuclear Energy Act was described as an exceptionally 
extensive process, with a rather lengthy timetable 
[24; 29.1.2022, 09.02.2022, 06.05.2022]. As the energy crisis 
has aggravated, the articles have repeatedly called for speeding 
up of the process [24; 06.05.2022, 04.09.2022, 05.09.2022, 
12.10.2022, 24.11.2022]. In October 2022, HS reported on a 
study – launched by the industry and greeted with pleasure by 
the economy minister – exploring ways of reforming the SMR 
regulation at a faster pace than the reform of whole Nuclear 
Energy Act [24; 17.10.2022a, 17.10.2022b]. 

The argumentation against SMRs was virtually absent. 
There were some doubts if SMRs can be realized soon enough 
to alleviate energy problems or reduce carbon emissions 
according to the national plans [24; 13.10.2022, 25.10.2022]. 
Moreover, some articles reminded that SMRs still would need 
to prove their economic viability and social acceptance, given 
that none had been built yet [24; 03.01.2022, 25.10.2022]. 

 

V. CONCLUSIONS 

This article focuses on one element of the 
institutionalization of the techno-scientific promise of SMRs in 

Finland, namely the regulatory reform designed to facilitate 
SMR deployment. For the economic viability and rapid 
implementation of SMRs – at the same time auxiliary promises 
and preconditions for the fulfilment of the umbrella promise of 
SMRs – a reform of safety regulation is frequently highlighted 
as a necessity. The regulatory culture in Finland has been 
characterized as not only of high international standard but also 
as flexible, evolutionary, and development-oriented, and thus 
adaptable in response to emerging new conditions. The possible 
introduction of SMRs has emerged as key among such novel 
conditions, and has increased the pressures to modify the 
nuclear energy legislation. 

The central actors in the legislative reform process are the 
MEAE, together with the national safety authority STUK. In 
addition, the energy companies, as well as a handful of cities 
and ecomodernists, are also calling for and promoting the 
regulatory streamlining, harmonization, and optimization to 
facilitate the deployment of SMRs. Counter-narratives and 
counter-coalitions are practically absent.  

The key arguments in favour of such revision were the 
removal of regulatory and licensing barriers to the introduction 
of series-produced SMRs, which would bring significant 
climate and energy policy benefits. The arguments in favour of 
regulatory reform are similar to those evoked internationally: 
need to move towards design approval to facilitate series 
production, and reconsideration of site licensing to account for 
the specificities of SMRs [26] [27]. International harmonisation 
was frequently mentioned, but did not feature as a major 
argument. 

The licensing reform is proceeding as a multi-level process. 
The perceptions highlighting the need for SMRs lend the 
reform the necessary legitimacy, but the various publics and 
key actors also need to be persuaded that the fulfilment of the 
SMR promise indeed hinges on a regulatory reform. This 
requires mobilization of public opinion in the media, and timely 
argumentation designed to convince the authorities and 
political actors that the existing legislation is unable to respond 
to the SMR challenge. Advocacy coalitions of researchers, 
experts, industry, public authorities, and politicians either to 
buttressing or calling into question the case for a regulatory 
reform and its importance for the SMR promise are still only at 
a formative phase. 

The reform of safety regulation is obviously only one albeit 
significant element of institutionalization: also non-nuclear 
legislation will need to be modified if the SMR promise is to be 
fulfilled. As the media material shows, the SMR promise needs 
to be embedded in, for example, the national climate and energy 
strategies. Furthermore, the institutionalization of the promise 
through national regulatory reform is in and of itself a multi-
level and complex transnational standardization process 
involving a vast number of interactions between political, 
economic and social actors, through which the various elements 
of the reform are integrated into national and international 
norms, practices and professional manuals, standards and 
routines. The promissory communities seek to generate a linear 
sequence, whereby the institutionalized and materialized 
elements at one phase of the process are reassessed in, and 
provide vital support for, the next. 
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