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Abstract: This Working Paper introduces and analyses innovation and renewal of
municipal waste management in North Norway. We explore how the concept of smart
specialisation (S3) could be utilized to enhance R&D and innovation in municipal waste
management - a foundational sector which is not typically considered as one of the most
innovative sectors of the economy. Our paper reveals that innovation and renewal can be
identified within municipal waste management in Arctic peripheral regions, too. Moreover,
the paper reports that smart specialisation could be utilized as an additional tool and
concept for innovation promotion and R&D collaboration in the Arctic waste management
sector under certain conditions.

This Working paper is part of the ReCoWaMa (Research collaboration with the Waste
Management sector in Troms and Finnmark for improved value creation) project 2023-
2025, funded by the RFF Arktis programme.



EXECUTIVE SUMMARY

This working paper looks at the waste management sector in Northern Norway from the
viewpoint of innovation processes. We study how the waste management sector would
benefit from smart specialisation (S3), which is a European innovation policy application.
Even though Norway is not part of the EU, smart specialisation has been used in several
counties in Norway as a useful tool for regional development and innovation promotion.

We apply smart specialisation perspective to the field of waste management to see how
smart specialisation works in an industry, which can be seen as more mundane sector,
representing a foundational economy. Furthermore, we are also interested to study what
smart specialisation could provide to waste management sector in practise in North
Norway. We aim to find out how and to what extent the core elements of smart
specialisation can be applied to individual companies or organizations in the waste
management sector. Our research question is:

How and to what extent would it be possible to apply smart specialisation to municipal
waste management in North Norway?

We have gathered data to answer this question from two major sources. The first source
includes literature on waste management, foundational economy, and smart specialisation.
The second source includes interviews at the Troms County Council, and at the Remiks
waste management company in Tromsg.

Based on our analysis, we can state that applying S3 in practice consists of three steps.
Step 1 looks at the problem and makes a plan how it should be solved. Step 2 is about
cooperation, where potential solutions are looked together with other actors. Step 3
applies the discovered solutions into practice in the local context. During this process it is
important to identify both internal needs and external factors.

Our findings reveal that the three identified steps show similarities with those identified by
Dominique Foray (2015) in the original Morez case of smart specialisation. Moreover, we
were able to identify the steps as representations of the modern smart specialisation
strategy framework. Strategy framework is represented in Step 1, when a problem is
identified, and actions are decided. This is followed by mutual problem solving,
representing s Open Discovery Process (ODP), as well as application of the solution into
local context, which can be seen as a policy and action mix. Our results indicate that S3
can happen in practice and in more mundane sector of municipal waste management,
under certain conditions.



1. INTRODUCTION

This Working paper provides an overview and analysis of smart specialisation applied to
municipal waste management in North Norway.

Waste management in the circumpolar north attracts rising attention. Global trends
including climate change, the green transition and increased circular economy force the
waste business sector to upgrade management plans and industrial operations that are
characterized by vulnerable conditions such as harsh climatic circumstances, scattered
populations, remoteness, long distances, and smaller waste volumes.

The waste management sector could be considered as a foundational sector (see e.g.
Hansen 2021) - a traditional sector, which differs from more innovative sectors such as
information and communication technology, biotechnology, and nanotechnology, which are
more university or high-tech focused. Even though the innovative capabilities in
foundational sectors are different from the more high-tech oriented sectors, there is
innovation activity to be identified in the foundational economy. In addition, there is
growing research interest looking at innovation in foundational sectors (see for example
Henderson et al., 2024, Coenen et al.,2021; Heslop et al., 2019).

In this working paper, we examine whether it would be possible to enhance innovation in
the foundational economy sector in Arctic peripheral regions - often lacking knowledge
base of most innovative cities. For the waste management sector actors in North Norway,
the regional preconditions such as low diversity, large distances between settlements and
recycling facilities, and relatively small markets and volume of produced waste, provide
specific geographical and operational challenges.

The ReCoWaMa (Research collaboration with the Waste management sector in Troms
and Finnmark for improved value creation) project 2023-2025 takes these Arctic and
peripheral preconditions into account to recognize opportunities and challenges within the
waste management sector in northern Norway. Accordingly, ReCoWaMa aims to
contribute to value creation and a positive development in the waste management sector
in Troms and Finnmark by enhancing research collaboration between waste management
firms and research institutions fostering regional development. The project facilitates
dialogue and close partnership between research institutes in North Norway and waste
management actors in the region.

The ReCoWaMa project includes an initiative to apply the smart specialisation concept to
the waste management sector in North Norway. Through smart specialisation, firms in the
waste management sector could engage in and mobilize new collaborators and new
markets previously unexplored. Universities and research environments can play an
important role in regional smart specialisation and innovation processes and considerably
increase the pace of innovation.
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2. METHODOLOGY AND STRUCTURE

In this Working Paper, the concept of smart specialisation is applied to the municipal waste
management sector in North Norway. We explore how smart specialisation, often
attached to development of industries with advanced technology and innovation, could be
applied to more traditional sectors such as municipal waste management. Additionally, we
are interested in applying smart specialisation in non-metropolitan, peripheral areas in the
Nordic Arctic. The following major research question is presented as follows:

How and to what extent would it be possible to apply smart specialisation to municipal
waste management in North Norway?

Importantly, we explore smart specialisation dominantly from the viewpoint of waste
management practitioners. This will provide important knowledge on innovation activities
not only for the regional strategy and regional policy development actors but also for the
waste management practitioners. Our theoretical approach includes literature review on
key characteristics of the municipal waste management sector from the viewpoint of
innovation and renewal, and on the concept of foundational economy. Moreover, we
introduce smart specialisation as an innovation concept and study its applicability in the
Nordic Arctic area. The empirical analysis includes the municipal waste management
sector in North Norway and is largely based on the ReCoWaMa 2023-2025 project work.

This paper applies qualitative research methodology, and case study approach. The
collection of the empirical data for this Working Paper largely focused on the field study of
Antti Maenpaa and related interviews and data collection. To set the background and lay a
basis for the analysis of waste management sector, a literature review was implemented.

The key interviews of this Working Paper included:

- agroup interview on 15.5.2024, including 5 people from the regional development
organisation (Troms Fylkeskommune) with focus on how smart specialisation has
been implemented in Troms County and which plans the region has for applying it
in the future. This discussion helped the researchers to understand better the
regional context and familiarity of the local officials with the smart specialisation
concept '

- anindividual interview focusing on the characteristics of the waste management
sector in general, as well as skills & competences requirements of the waste
management sector, cooperation (multi-level cooperation, helix cooperation) and
innovation processes (internal vs external processes, vertical vs horizontal
innovations). The interview was conducted at the Remiks company with an
experienced expert on municipal waste management.?

! Smart specialisation is not an ex-ante condition in Norway, since it does not belong to EU,
meaning that any S3 activities in Norway are based on the value-added for the practical innovation
work, not on EU funding incentives.

2 The authors wish to express their gratitude to all the respondents, who helped us to look at how
S3 can be put to practise. The conducted interviews were an invaluable source for preparing this
study. The authors are solely responsible for discussion and conclusions.



The Working Paper is structured as follows. The literature review sets the scene for the
study and opens up what we know of the waste management sector, foundational
economy and smart specialisation in a more general manner. The literature review is
followed by an empirical section, which consists of closer inspection of waste management
in Northern Norway, as well as presentation of the Remiks case from the S3 viewpoint.
This is followed by analysis of the Remiks innovation practices and how Remiks aligns
with the latest knowledge of smart specialisation. We follow up this inspection in the
discussion, where we generalize the findings and connect them with the wider S3
literature. Finally, we present our answers to the research question in the conclusions.

We have chosen a working paper as our format of publication, because it offers an
opportunity to provide insights both from the research literature and from the field of
practitioners in a more open format. This aspect seems very relevant for a paper
inspecting the practical use of S3. The results presented here will be useful both for the
purposes of further academic writing, and for the purposes of the ReCoWaMa project
activities.



3. LITERATURE REVIEW

In this chapter, we provide a literature review on the key themes and concepts relevant to
this Working Paper. First, we introduce the municipal waste management sector from the
viewpoint of innovation and renewal, as well as the concept of foundational economy.
Second, we introduce smart specialisation as an innovation concept.

3.1 Municipal waste management - an introduction

More than 2 billion tonnes of municipal solid waste are generated globally each year, and
the trend is growing (World Bank, 2022). In 2008, the European Union (EU), as part of the
efforts to develop a more sustainable and resource-efficient economy, adopted the "Waste
Framework Directive» (2008/98/EC). The directive establishes several principles for how
EU member states must treat waste in a responsible and environmentally sound manner
that does not harm people or the environment. In 2015, the waste directive was
incorporated into the "Circular Economy Package", which required each country to draw
up a plan for waste management, an analysis of the current system, as well as measures
to increase the proportion of waste that collected, sorted and delivered for reuse and
recycling. These regulations were renewed and strengthened in 2018 (European
Commission 2018). Municipalities face challenges not only in meeting the EU goals
related to waste management but also related to the social acceptance of these changes;
waste management is an activity that usually requires financial support by system users
(that is, citizens).

Waste management is not only about collection of waste and technical processes of waste
treatment, but also includes firm renewal and innovative processes to create value out of
waste products. However, the waste management sector does not search for solutions
within a contextual vacuum. The waste management companies need to consider a
changing regulatory framework as well as challenges related to relevant competencies and
knowledge development (Moalem & Kerndrup 2023).

According to the European Parliament and European Council Directive 2008/98/EC
municipal waste means: (a) mixed waste and separately collected waste from households,
including paper and cardboard, glass, metals, plastics, bio-waste, wood, textiles,
packaging, waste electrical and electronic equipment, waste batteries and accumulators,
and bulky waste, including mattresses and furniture; (b) mixed waste and separately
collected waste from other sources, where such waste is similar in nature and composition
to waste from households. MSW does not include waste from production, agriculture,
forestry, fishing, septic tanks and sewage networks and treatment, including wastewater
sludge, end-of-life vehicles or construction and demolition waste.

Municipal waste management deals with all the waste under municipal responsibility:
waste collection, waste sorting stations, local collection points for sparsely populated
areas, enough reception points for hazardous waste, as well as takes care of waste
treatment and landfilling. Municipal waste management also provides information and
advice on separate waste collection and is responsible for environmental awareness
raising. An example of the typical structure /value chain of municipal waste management
is presented in Figure 1.
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Figure 1. Value chain of municipal waste management, example of a typical structure
(Finnish Ministry of Environment 2022, p. 39).

3.2. Municipal waste management — part of foundational economy

It is important to note that municipal waste management — the sector of our empirical study
— is being characterized as a foundational economy, including the production of goods and
services that are critical to human welfare (e.g., Hansen 2021). The municipal waste



management sector does not attract the same attention as high-innovative and high R&D
intensive sectors such as information and communication technology.

Compared to the innovation studies related to traded sectors, few studies have been
conducted with a focus on the foundational economy when it comes to collaboration and
innovation. However, more recently, the field has been attracting more attention from
researchers (Coenen et al.2021; Heslop et al, 2019; Henderson et al., 2024). The
foundational economy is coined as everyday practices where actions brought together are
the sum of what every well-functioning society consists of. We can divide FE into two
parts: material goods and services such as the pipes, cables and networks that deliver
essential services such as gas, electricity, and water (op cit), and providential services
such as health and social care, and education (Foundational Economy Collective 2022). It
is a concept of a traditional sector outside the sectors categorized as most innovative,
such as information and communication technology, biotechnology, and nanotechnology.
Paradoxically, though, some innovations such as street lighting have revolutionized some
foundational industries and significantly improved the delivery of foundational services
(Hansen 2021). Coenen & Morgan (2020) highlight the importance of networks, and the
influence of regional contexts on foundational innovation processes.

FE represents a regional development approach focusing on mundane, but important,
goods and services that are consumed by all inhabitants both in cities and peripheries,
irrespective of health, wealth, and location (Foundational Economy Collective, 2022).
While much of the literature on innovation in the private sector emphasizes factors such as
competitiveness, FE is more directed towards a place-based agenda for regional
development (Russell et al., 2022).

Recent study by Henderson, Morgan and Delbridge (2024) looked at mundane innovations
in the peripheral areas, exploring the foundational economy and its role in innovation. One
important aspect of it, as identified by Russell (et al. 2022), is that the foundational
economy highlights centrality to goods and services in the local economy. Usually, these
services are delivered by public actors, or they are outsourced to private or third parties,
but still serve as a public function (De Boeck et al., 2019). Based on this description, waste
management can be seen as a providential service and an example of foundational
economy.

Henderson, Morgan and Delbridge (2024) also highlight the importance of foundational
economy for wellbeing and the role of mundane goods and service providers in sustaining
people and communities alike. Foundational economy also opposes the traditional goals of
economic growth which have dominated the characterisation of value in debates about the
role of economies (Henderson, Morgan & Delbridge 2024: 3). This can be seen in waste
management sector, which operates only on a costs-base and is not driven by markets for
municipal waste management. It should be noted that commercial waste is another story
and is operated based on market logic.



3.3. Smart specialisation

3.3.1. What is smart specialisation?

The European Commission has established the innovation concept of smart specialisation,
also known as S3 (smart specialisation strategies). The aim of the smart specialisation
concept is to enable smart, sustainable, and inclusive growth throughout Europe. This
process is happening via regional stakeholder mobilisation, which will help in developing
the most promising areas for innovation, entrepreneurship, and growth, by taking into
account regional levels of expertise and resources relative to the rest of the world as well
as the current trends (S3 Vasterbotten Roadmap 2022). Smart specialisation is not only
focusing on existing strong industries, but it also promotes new value chains to foster
innovations and innovation diffusion. Regional smart specialisation is looking at potential
competitive strengths and realistic growth potentials supported by a critical mass of
entrepreneurial resources and regional innovation ecosystems (S3 Vasterbotten Roadmap
2022).

Originally, smart specialisation strategies were a European innovation initiative, which
focused on economic development (Foray et al. 2012). It was adopted across EU and
developed into a global concept. S3 implementation is based on a regional entrepreneurial
discovery process (EDP), where local stakeholders meet and discuss what activities are
important for the local innovation processes. These regional discussions and local
development dialogue lead to enhanced innovation activities (Maenpaa, 2020; Teras &
Maenpaa 2018). This has been pushed into practise by the ex-ante conditionality of the
strategies: to gain ERDF funds, EU regions have needed to utilise the strategies and
connect local actions with the planned strategy work (Foray et al. 2012).

The idea behind smart specialisation was that companies could utilize their market
knowledge for looking at new niches, where the regions could specialize, in order to open
up new development trajectories for the regions. This was a core idea of EDP (Maenpaa
2020; Foray 2015). However, we do already know that smart specialization implementation
also had some issues with engaging companies (Kroll, 2015) and that some regions have
tried to utilize it in a way, which continues the existing activities as they were (Pugh, 2014),
meaning that S3 has not been a success story in all cases. Despite this, S3 has been
applied broadly in different types of regions from large metropolitan cities (Kristensen et al.
2023) to non-metropolitan areas (Kristensen et al. 2018).

In practise, S3 has been focusing on applying research and innovation activities, with
heavy engagement from public organisations and universities. This became evident via the
inclusion of key enabling technologies, such as nano and biotechnology, which were
considered important for the original S3 processes (Foray et al. 2012), meaning that S3
connected higher technology solutions and their application into different regional

contexts. It could be said that S3 was helping the introduction of new key enabling
technologies in the existing activities and more traditional fields (Nowakowska et al. 2024).
However, the focus of S3 has been changing, and this evolution of S3 is described more
thoroughly in the next section.



3.3.2. S3 evolution from regional specialisations to systemic solutions

Smart specialisation can be understood both as a theoretical concept and as a policy. The
theoretical concept originally relied on the entrepreneurial discovery process (EDP) and
related theories, such as Regional Innovation Systems (RIS) and triple helix (3H), where
regional specialisation was identified by mutual cooperation, knowledge exchange and
inspection of the institutional capabilities of a region. Indeed, EDP has been described as
“regional entrepreneurship”, as regional stakeholders act like entrepreneurs (Teras &
Maenpaa 2016; Lundstrom & Maenpaa 2017; Maenpaa & Teras 2018). This process
meant that regional stakeholders met, analysed, and discussed as well as decided, what
their region should focus on, whilst keeping in mind the global markets (Maenpaa & Teras
2018). This process can be seen in Figure 2 below.
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Figure 2. Old smart specialisation process

This theoretical concept was applied to policy when public intervention was required, i.e.,
when market failures happened, and regions could not specialize on their own (Foray
2015: 30-31). Policy also included funding instruments, as it was an ex-ante condition for
receiving ERDF funding. European regions are currently implementing their smart
specialisation strategies all around Europe. The scientific concept, which was originally
developed by the “Knowledge for growth” expert group (Foray 2015; Foray et al. 2012),
has been developed to answer new concerns about green innovation activities, which has
linked the concept with sustainability aspects. According to place-based development
strategies, S3 should be tailored to the local context based on the best data available, the
most detailed knowledge and an explicit consideration of the realistic potential of the
region (McCann & Ortega-Argilés 2013).

This tailoring for local needs has been highlighted by the new S3 (sometimes named S4 or
S4+), which was developed after the launching of Partnerships for Regional Innovation
(PRI) -pilot in 2023. It could be said that smart specialisation needed to re-orientate itself
to enable deeper transition towards sustainable innovations (Poikela, Maenpaa &
Laakkonen 2023). This also meant a fundamental shift in the goals of S3.

The purpose is no longer the change in regions themselves necessarily but ensuring a
more sustainable development path with a global perspective, contributing to the UN
Sustainable Development Goals (McCann & Soete 2020: 10). This discussion has recently
evolved the concept of S3, referring to more sustainable and inclusive smart specialisation



strategies (McCann & Soete 2020). New S3 and PRI also introduced the concept of
strategic policy framework, which sets the conditions for a S3 process. Framework itself
consists of two main components; open discovery process (ODP), and policy and action
mixes (Pontikakis et al. 2022). ODP emphasises inclusive actions in implementation
processes to gain broader perspective for the potential solutions (Pontikakis et al. 2022).
This should lead to more practically oriented policy and action mixes (Pontikakis et al.
2022), which enhance the region's activities in sustainability and helps European efforts for
solving sustainability issues.

However, it is questionable whether regional ODP is sufficient in order to aim for a more
systemic change. This is why multi-level governance is seen as an important factor for
enhancing innovation processes (Pontikakis et al. 2022). Regions and nations alike should
learn from each other’s and spread the best practises as well as information on the
challenges which they face. This transnational learning perspective (cf. Mariussen &
Virkkala 2013) is seen as important aspect in ODP - so important that EU has established
Innovation valley concept to guide EU funds towards this regional cooperation across the
borders (European Commission 2023). Innovation valleys are based upon collaboration
networks, where more advanced and following regions have ongoing dialogue in order to
enhance co-development between different types of regions and mutual learning
concerning the challenges which different regions are facing. This process can be seen in
Figure 3.
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Figure 3. New S3 strategic policy framework

Finally, the new S3 strategic policy framework also means shift from more vertical
innovations towards horizontal innovations. Horizontal elements can be seen as targets or
industries, which interact with a broad knowledge base and are not limited to singular
areas of expertise (Poikela, Maenpaa & Laakkonen 2023). One example of these are
mission-oriented targets, which may focus on carbon neutrality, microplastics or other
environmental challenges (Mazzucato 2016). Circular economy is also a good example of
horizontal innovation activities, since it may mean, for example, more advanced recycling
and material distribution in some industries, like food production, or adding of service and



maintenance services in other industries, like electric car production. This idea of
enhancing the life cycle of existing activities may add new services to existing activities or
may even create entirely new ones, like car battery recycling. ldeally, regions should try to
combine existing vertical aspects with horizontal perspectives (Poikela, Maenpaa &
Laakkonen 2023). It could be argued that environmental and social aspects are adding a
new, horizontal layer of cooperation into the previous vertical specialisation focus of S3, as
has been described by McCann and Soete (2020).

3.3.3. S3 in practise

It should be stated that although smart specialisation has focused on key enabling
technologies and high-end innovations and their adaptation in regions across Europe (Lo
Conte et al. 2023), the original concept includes elements of more “mundane” origins, too.
Foray (2015: 20—21) has demonstrated that smart specialisation can indeed happen
without any strategies or policies. One example is an old Swiss French border case in the
town of Morez in 1796, where nail production transformed into eyeglass production when
one entrepreneur noticed the similarities in their manufacturing. After his efforts, many
local companies (such as glass producers) followed the entrepreneur, and this led to the
creation of an eyeglass production cluster. The case demonstrated the core idea of smart
specialisation well according to Foray (2015: 21) as it shows three distinct phases which
occur in a successful smart specialisation process: mutual discovery and spillovers (the
discovery of similarities in nail and glass production), entry and agglomeration (other
companies followed and formed a cluster), as well as structural changes (nail production
changed into eyeglass production within the town).

This discovery of Foray is one example of S3 in practice. There were no public actors
involved and the transition of the regional economy happened on its own. This case
demonstrates that S3 can happen even without official strategies and indeed also in more
remote areas when favourable conditions are met. This same aspect has also been
noticed by Teras et al. (2023), as they describe Arctic “de facto Smart specialisation
projects”, i.e., which act as flagship initiatives, where stakeholders or regional councils
collaborate in mutual regional strengths without a formal smart specialisation framework.
This shows that S3 can be seen from both theoretical and practical point of view.

It could be argued that recent developments of S3 have become more relevant for
peripheral regions and more mundane fields. This is due to the PRI (Partnerships for
Regional Innovation)-pilot and the ideas developed within. PRI can be seen to develop the
theory of new S3 with the inclusion of new central aspects of it, like the strategic policy
framework and its main components; ODP and policy and action mix (Pontikakis et al.
2022). Ultimately these three aspects follow the three main steps of Foray’s (2015) original
description of S3 process in practice as they consist of problem identification (setting the
strategy), stakeholder engagement (ODP), and applying the results into practice (policy
and action mix). However, the methods and tools have now been expanded (based on
good examples from the PRI network) which has led to the publication of a practice-based
Playbook for place-based innovations (Bianchi et al. 2024).

The PRI Playbook contains new ideas and practices on how smart specialisation could
help in sustainability transition, together with suggestions for a broader basis of local
stakeholders. These activities include engaging, envisioning, orchestrating, designing,
implementing and learning aspects (Bianchi et al. 2024: A9). Out of these six sections,



orchestrating refers to the governance of S3, whereas the other sections describe ways on
how to engage stakeholders, form visions with them, design a local sustainability action,
then act upon it and share knowledge with local stakeholders and the wider, European
community. Based on the descriptions of the six themes, citizen engagement is very
important for new S3 activities. Focus on choosing the targets for transition is given to
local people through envisioning. This seems promising, since recent discovery by
Kristensen et al. (2023) suggests that success rests more on the adequate empowerment
of actors entrusted with RIS3 than on general regional preconditions.

The mutual co-creation element, which has been the focus of criticism previously, might
change to some extent in the next EU programming period. Conversely, research and
innovation strategies for smart specialisation emphasise specialisation at the regional level
but also encourage the creation of links to inter-connected policies and governance
spaces at the European level to create more outward-looking policies (Uyarra et al. 2018.)
This aspect did also exist in the old S3 via the peer-review workshops, which were
organized by the S3 Platform (2024). However, they were individual events and thus did
not necessarily encourage enough active European dialogue, which is currently seen as
important.



4. EMPIRICAL PART: MUNICIPAL WASTE MANAGEMENT IN NORTH NORWAY AND
S3
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Figure 4: The map of North Norway

4.1. Arctic waste management in North Norway

According to the main principle of the Norwegian waste policy, the municipalities are
responsible for the collection and treatment of household waste, while the handling of
industrial waste takes place in a free market within the framework of the legislation. The
Pollution Control Act obliges municipalities to ensure collection of waste from households -
the municipalities decide solutions for source separation, ensure collection and treatment
of waste. Moreover, the municipalities are free to choose how they wish to organise the
municipal waste management: it may be through a separate department, agency,
municipal enterprise or through participation in inter-municipal cooperation. The
municipalities are also relatively free to choose which waste collection solutions they offer
their residents (Miljodirektoratet 2019). The waste management sector in Norway has
undergone a transition from a completely publicly owned sector to a public-private sector
where privately owned companies carry out increasingly larger parts. Secondly, its
orientation and scale-of-operations is shifting from strictly regional or national to a truly
international setting.

The Arctic waste management sector in North Norway consists of three northernmost
counties (Troms, Nordland, Finnmark) of Norway with 484 000 inhabitants. North Norway
borders Finland, Sweden, and Russia, and consists of different cultures with a mixture of
northern cities (such as Tromsg and Narvik), rural and peripheral communities, and
indigenous Sami people in the inner parts of the region. Northern Norway has important
peripheral characteristics with low population, long distances, and a mix of high and low
skills levels. The major industries include fisheries, aquaculture, construction sector and



service functions. Tourism is also a rising industry. Moreover, the public sector is an
important employer.

The North Norway waste management sector was highly regulated until the beginning of
2000’s. The local waste management was a de facto local monopoly, to be compared with
fire brigade type of activities. Since the deregulation of waste management in Norway
started in 2002, the waste management sector has been regarded as a sector with
possibilities to make things more efficiently, i.e., to create value out of waste.

The waste management sector in North Norway is an example of a sector of economy with
strong public-private interlinkages, embedded in a circular economy context. Remiks
Miljgpark A/S in Tromso and Halogaland Ressursselskap IKS (HRS) in Narvik are the
leading waste management companies in North Norway. Remiks is 100 % owned by the
municipalities of Tromsg and Karlsgy and has approximately 130 employees. Remiks
handles approximately 69.000 tons of waste per year, including waste from Svalbard in the
north to Nordland in the south, and serves 77 000 inhabitants. Halogaland Ressursselskap
IKS (HRS), with main administration Narvik, is a waste management and recycling
company owned by 8 municipalities in the northern part of Nordland and Ser-Troms and
has a total of 125 employees. The company provides daily services to our 60 000
inhabitants. HRS handled more than 100 000 tonnes of waste in 2021.

Figure 5: The Remiks optical waste sorting facility in Tromsg



4.2. Regional innovation activities in Troms County

To put the Northern Norway waste management sector in a regional development context,
a group interview with 5 respondents was conducted at the Troms County on May 15,
2024. The following description of the regional innovation system in North Norway is
largely based on the data from the group interview.

Troms county is known for its fishery and aquaculture industries, and for a growing tourism
industry. The region has been suffering from an aging population, like many other regions
in Norway and across Europe, and the region is making efforts to attract talent to diminish
this challenge. The Troms County has recently re-structured its innovation and regional
development activities after the demerging from the Finnmark county from the beginning of
2024. A new four-year regional plan is currently being developed. As part of it, there are
plans to include a new form of inter-municipal cooperation between the Troms County and
four groupings of municipalities in Troms. This form of sub-regional governance is seen as
a way to look more into specific issues across the county. One way for developing this
sub-regional cooperation is smart specialisation. The smart specialisation concept is seen
as a potential tool to benefit the regional development.

The concept of smart specialisation is relatively well known in Troms County, as the region
has published a smart specialisation report in 2018, which analysed the methods and
practises concerning smart specialisation in other Norwegian regions. The region also
participates in the Northern Sparsely Populated Areas (NSPA) (2024) network in Brussels,
which keeps North Norway and other NSPA members on track with the European
innovation developments. Troms county also actively collaborates on EU projects and is in
this way connected to the wider European development networks.

Troms county has a university (UiT) and several research and development agencies such
as NORCE and Sintef. In addition, Troms County collaborates with the Innovation Norway
and National research funds as well as Norwegian business development institute (SIVA).
The cooperation between the knowledge providing institutions and Troms County takes
place mostly via individual projects on a temporal basis. This is a challenge for regional
development since Troms County is aiming to increase its systematic efforts in providing
knowledge-based data and statistics about regional development in Troms.

Waste management is considered as a positive cooperation sector for Troms County.
Cooperation between the industry, various regional actors and the UiT has intensified
through cooperation in the Ra Biopark initiative. The Ra biopark (2024) is a planned
biogas production facility in Troms. The development process of the Ra biopark has
increased cooperation between waste management actors and knowledge providers such
as university and development agencies.

Waste management has been mentioned as a possible link between the county and future
actions in the Norwegian missions 2030 -programme, which is currently under
development, based on the work done in the Vestland county (2021). There have been
discussions on enhancing regional industrial symbiosis, development of green industrial
zones, as well as enhancing knowledge infrastructure for green transformation. Waste
management is seen important as it offers a way to connect with several of these
initiatives. In this sense, waste management sector also serves broader innovation policy
objectives of the Troms County.



4.3. Municipal waste management in North Norway and S3 - Case Remiks

The following analysis is based on an interview conducted at the Remiks company
premises in 16.5.2024 with a representative of Remiks management &innovation activities.
The interview questions focused on the characteristics of the waste management sector in
North Norway, as well as cooperation, competences, and innovation processes.

The waste management firms in North Norway mainly rely on internal sources of
knowledge, capital and competence. The waste management process consists of
collecting waste, separating it based on the type of waste, and then either burning it
(general waste) to provide heating services, or transporting waste to other locations for
further processing or landfill. Traditionally, municipal waste management is seen as part of
a foundational economy sector in Northern Norway.

In recent years, the North Norway waste management and especially the Remiks
company, have taken steps towards increased innovation and co-operation. Remiks could
be categorized as an actor in the horizontal innovation field since it’s dealing with systemic
material flows. Since waste management is an inherently and already systemic (a form of
circular economy), a further development would require that more vertical elements are
added into the specialisation. Indeed, it can be seen from the processes, how Remiks has
looked at further automation of waste sorting, including e.g., development of advanced
cameras that would inspect the type of waste that individuals throw into the bins. This
shows that even in typically mundane field of waste collection, new types of innovations
are required, and being developed. If the required knowledge cannot be provided locally, it
will be brought in by external actors.

Figure 6: Waste transportation activity by Remiks

The Remiks case is an example of different stages of applying innovations into practice
(see Figure 7). Interestingly, the process has similarities with the Morez case presented by
Foray (2015). First, there is some sort of problem identification, which can be based on
internal issues and need to act (e.g., need to replace the outdated waste sorting system),
or on external factors (e.g., EU sustainability legislation that keeps pushing the waste
management sector into a more innovative direction). After the problem identification, one
starts to search for solutions. For Remiks, solutions have been searched not only form
local R&D sources but also from external knowledge sources in Norway, and
internationally. As an example, Sundsvall in Sweden was acting as inspiration and



example for the planning of Ra biopark (2024), which is being developed to produce
biogas, CO2, ash/landfill and fertilizers.

After finding a possible solution, the implementation needs to be applied in the local
context. The overall performance depends both on the available resources and how other
stakeholders perceive the activity, and on external aspects, which set the scene and
conditions for potential development. Systemic solutions should contain a high amount of
acceptance. For example, clustering of local waste management companies has been
intensified in Northern Norway to meet challenges which are too large to solve by
individual actors. The EU legislation was mentioned by Remiks to be an important reason
for looking for solutions together. The clustering trend has led to practical cooperation in
the Ra biopark development. Ra biopark development can be seen as one example of S3
in practice.

External aspects (International/EU connections, peripheral, arctic, nordic, Nato-
membershp, non-EU country, national decisions, regional aspects, location etc.)

cooperation
< <=

Problem Search for
identification solutions

- = - -
Woaste disposal Operational Gathering Internal aspects
development needs issues resources

Figure 7. Elements of S3 in practise, from the point of view of individual waste
management company
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Remiks is not only looking at new ways to introduce more vertical innovations (cameras,
sorting systems) into the horizontal waste management industry, but it also looks for
deepening the horizontal innovation aspect. This has happened via the establishment of a
Rebell second-hand store (Remiks 2024 ), which literally turns waste into money and
allows the continuation of product life cycles. Remiks has also been working on circular
economy activities in the built environment (Remiks 2024) and sees that lowering some
building standards could help a lot in making use of old building-waste. For example,
lowering the standards for having similar doors or certain coloured mats could help a lot in
building more sustainable housing.

Remiks is also contributing to regional development. The Ra biopark (2024) is helping the
regions’ future energy production and offers new work opportunities. Furthermore, Remiks
is collaborating with the local UiT university (Remiks 2024) by mentoring business
students, and by providing opportunities for thesis work in the waste management sector.
Remiks helps in upgrading regional competences and improves their own understanding
of what is being developed in the universities. Importantly, as environmental and climate
issues are currently so high on the agenda, it seems evident that highly educated talent
will be more and more interested to work in the field of waste management, also in the



future. However, job positions for more mundane tasks, such as driving waste collecting
trucks, may become challenging to fill in the future.

Interestingly, the waste management sector would offer job opportunities for people with
various backgrounds. Waste management includes for example technical, logistical,
economic, environmental, societal, and political dimensions, so personnel may come from
various educational background and fields of expertise. This broadens the scope of
potential future workers, but also means that it may be hard to find experts which study
specifically waste management in higher education institutions.



5. DISCUSSION

As demonstrated by the Remiks case, the core idea of smart specialisation seems to work
in foundational sectors, too. Foray (2015: 21) describes three distinct phases which occur
in a successful smart specialisation process: mutual discovery and spillovers (the
discovery of challenges which require solutions, as well as plan on how to proceed), entry
and agglomeration (cooperation with internal and external actors), and structural changes
(implementation of new activities). It is possible to analyse innovative waste management
using the new, post-PRI S3 framework, which consists of strategic policy framework, ODP
and action and policy mix, and the Remiks activities links with them, as Figure 8
illustrates.

External aspects (International/EU connections, peripheral, arctic, nordic, Nato-
membershp, non-EU country, national decisions, regional aspects, location etc.)

. - . Application of
Sustainability Stakeholders external aspects
- - . = -

Search for » Applying to » S3in
solutions local context practise

Problem
identification

- =

- -
Need to act Operationalissues Internal aspects

Strategic policy Actionand ¥ aspects
framework policy mix

Figure 8. S3 in practice, following a strategic policy framework.

In comparing figure 8 with the Remiks R&D and innovation process, a certain pattern
emerges. The process resembles Foray’s (2015) original description, but also translates
resonates with the newest S3 framework. If we think about the three elements established
by PRI pilot (Strategic policy framework, which consists of ODP and Action and policy
mix), we can see aspects of them emerge in the process. The process starts by Problem
identification and plan to act (decision to do something) and leads to next step of seeking
for solutions. This translates into ODP (Open Discovery Process, more inclusive
participation of stakeholders, like citizens). After this, the process turns into
Implementation, which can be described via the action (and policy) mix. The Remiks R&D
and innovation process seems to fit into S3 process and shows the steps how S3 can
happen in practice.

This innovation process in waste management company Remiks also emphasizes how
sustainability-focus in the new S3 means that it is more applicable across Europe, and it is
not tied into any formal structures. Remiks management was not familiar with the S3
concept, but they have applied it’s key aspects in practise based on their development
needs. This means that the processes and practices which have been identified in the new
PRI Playbook (Pontikakis et al. 2022) may prove to be very useful for different types of
local practitioners. Following the idea of the new S3, the main point is to start doing things



also in practice. This is a challenge for many regions, but as our case analysis shows,
existing S3 activities may be closer to the real life of companies than one might think.

In the future, the linkages between the practical and different S3 aspects should be further
explored. For example, in the Remiks case, strategic policy framework basically means
identification of a problem and plan for action based on this identification. Following this
logic, ODP did not happen at Remiks via mutual workshops, or focus groups meetings, but
was based on learning from concrete activities, in which local knowledge producers
contributed. Citizens were involved as end users but not as active participants, even
though the new solutions will influence their daily lives. Concerning action and policy mix,
we can say that it is more internal, and based on a working plan more so than official
regional policies or strategies. All this means that S3 indeed still has an entrepreneurial
core as the process seems to correlate with practical aspects in individual company’s
decision making. Future studies should explore new ways to implement these different S3
aspects into practice and in this more cases could shed some light into the potential
differences in S3 implementation. The Remiks case demonstrates that there is much more
to discover concerning the interplay between the S3 theory and its practical use.



6. CONCLUSIONS

Based on the literature study and the case study in Troms, some conclusions can be
made. Our working paper was looking for an answer to the research question:

How and to what extent would it be possible to apply smart specialisation to the
foundational sector of municipal waste management in North Norway?

Based on our study, municipal waste management in Northern Norway, although being
part of so-called foundational economy, has a lot to offer for higher-end innovations as
well. Even though the municipal waste management falls under several characteristics of
foundational economy (not to maximize profits, mundane, municipal activity), the R&D and
innovation as well as networking activities are rapidly developing in North Norway, with
Remiks as the locomotive company for the development. In fact, the municipal waste
management sector has several features that make it easy to apply the basis of the S3,
like its focus on horizontal innovations, and existing R&D activities and networks. Indeed,
we were able to identify both vertical (cameras, advanced separation systems) and even
additional horizontal (Rebell store, built environment projects) innovations being developed
in the field.

Based on the analysis of the innovation process of the Remiks case, it can be stated that
S3 is applicable to municipal waste management with certain conditions. We have
demonstrated these conditions in discussions, showing that both internal and external
elements have a role in the local problem-solving exercise. However, this discovery is only
a beginning in looking how S3 is applied in practice.

The Remiks case also demonstrates that the new focus for sustainable S3 does not
exclude attempts towards more economical activities. Remiks has been able to generate
additional revenues from waste e.g., via the Rebell store, and is currently active in the
planning phase of Ra Biopark as a part of the Ra Biopark consortium. This shows how
smart specialisation, or “de facto” smart specialisation, in the waste management business
creates new economic activities and collaboration opportunities for the region.

The active collaboration of Remiks has contributed positively for attracting competent
labour force. Importantly, young people increasingly look for job opportunities in
sustainability issues, including waste management. This has been further enhanced by
the cooperation between Remiks and the University of Tromsg UiT, which makes it easier
to connect Remiks with future experts. In this sense, Remiks acts as a pioneer in
developing public-private partnerships in Troms and acts as an Arctic sustainability hotspot
for future development. There is, however, still a lot to be done in the Troms region
concerning its innovation cooperation and innovation processes. In peripheral regions
such as North Norway, challenges need to be solved with less people. Collaboration is key
for solving the complex issues such as acceleration of climate change and geopolitical
challenges.

The limitations of our study include having only one case study company (Remiks) to test
the applicability of smart specialisation. This was, however, done on purpose as our main
idea for the Working Paper was to gather ideas and insights on how S3 could be
connected to waste management sector, and Remiks was the natural point of departure,
being a leading municipal waste management company in North Norway regarding R&D,
innovation, as well as national and international collaboration. By using the Remiks case,



we were able to identify the process how S3 could happen in a practical context. The
number of case study companies can be increased in the forthcoming analyses.

Secondly, the current focus of S3 is largely on sustainability issues, which connects it well
with the waste management sector. If we would have inspected industries, which are not
so clearly connected with circular economy and mundane activities as waste management,
it might have been more difficult for us to connect the activities with new S3 literature. And
even our discoveries on how S3 in practise connects with the S3 literature (strategic policy
framework, ODP and action and policy mix), we only discovered some thoughts about
these connections, which need further study. However, we feel that these discoveries are
valuable for thinking about what S3 could be in practise.

Finally, what about the potential of S3 - can it solve every issue? This question about the
extent of how much S3 can be applied was raised by one respondent - an interesting
question for S3 practitioners and researchers alike. According to our interpretation, S3 is
not the only solution to R&D and innovation issues, but it seems to resonate well in
developing local activities, which require a broader cooperation. This mutual development
seems to open up new opportunities and solutions, as well as regional cooperation, which
helps in connecting people to look at the sometimes abstract global issues through a local
lens. This may prove to be a relevant discovery concerning future sustainability activities.
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