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ABSTRACT

This paper analyzes Swedish steel company’s SSAB commitment to the green transition focusing
on how and why aspects. The how part of this problem relates to topical conjunctures, which
emerge independently of a company. The why part of this problem relates to institutional
commitments carried on within a company and how a company potentially can differ vis-a-vis
other companies. Formally the research question for this dissertation is: “To what extent did
policy windows, policy entrepreneurs, proactive development pair and networks, and resources
contribute to SSAB's commitment to green transition for steel production in the 2020s?”. Due to
the explorative nature of my research question, the case study method is used where secondary
data is gathered from Swedish newspapers (Dagens Nyheter, Dagens Industri and Svenska
Dagbladet), SSAB press releases, annual reports, and other relevant publications. The study uses
a deductive approach, where the theory provides a framework through which gathered findings
are analyzed. The main theories and concepts used in this study are Kingdon’s “Policy
Windows” or Agenda-Setting Theory and Policy Entrepreneurs, Fridlund’s concept of

Development Pair and Networks, and Penrose’s Resource Theory.
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1. INTRODUCTION

The world is facing several megatrends including climate change, increasing population growth,
urbanization, and changes in geopolitical landscape (SSAB 2021a). The iron and steel industry is
under a huge transformation pressure to shift towards more sustainable modes of production
(Karakaya, Nuur and Assbring 2018), because the industry is one of the largest sources of CO2
emissions (The World Counts 2018). Although, at the same time the world is extremely
dependent on the material and the need for it is only increasing (Xuan and Yue 2016, Carr 2021).
The iron and steel industry is perceived as slow towards large-scale transition (Karakaya, Nuur
and Assbring 2018). However, SSAB AB is the first steel company that has taken an incredible
step towards fossil-free steel, potentially changing how steel is produced globally and
significantly contributing to help to meet the goals set during the Paris Agreement.

This paper analyzes Swedish steel company’s SSAB commitment to the green transition
focusing on how and why aspects. The how part of this problem relates to topical conjunctures,
which emerge independently of a company. The why part of this problem relates to institutional
commitments carried on within a company and how a company potentially can differ vis-a-vis
other companies.

There are several important aspects that might have contributed to SSAB’s commitment to
the green transition which are included in the research question. Formally the research question
for this dissertation is: “7o what extent did policy windows, policy entrepreneurs, proactive
development pair and networks, and resources contribute to SSABS commitment to green
transition for steel production in the 2020s?”. Due to the explorative nature of my research
question, the case study method is used where secondary data is gathered from Swedish
newspapers (Dagens Nyheter, Dagens Industri and Svenska Dagbladet), SSAB press releases,
annual reports, and other relevant business publications.

The study used a deductive approach, where theory provides a framework through which
gathered findings are analyzed. The main theories and concepts used in this study are Kingdon’s
“Policy Windows” or Agenda-Setting Theory and Policy Entrepreneurs (2011), Fridlund’s
concept of Development Pair (1993) and Networks (Feldman 2022) and Penrose’s Resource
Theory (1995).



The remaining paper is structured as follows. Section 2 gives a brief background information on
climate issues, steel industry, and SSAB AB. In section 3 existing studies are reviewed and the
research gap and aim of the study is presented. Section 4 introduces the theories and builds the
theoretical model, which will be used to draw conclusions and answer the research question.
Section 5 is a methodology section in which factors from theories are operationalized and data
sources are discussed. In section 6 the main findings are analyzed. Finally, section 7 derives

conclusions and discusses the limitations of the study and suggestions for future research.

2. BACKGROUND

This section of the paper covers the background information regarding the climate issues caused
by the greenhouse gasses emissions and the major frameworks adopted to address the
environmental issues. Further on, this section familiarizes the reader with the rising issue of
climate change in connection to the steel industry, the heavy dependency on steel in society and
the necessity for change. Lastly, this section introduces the Swedish steel company SSAB AB,

which will be examined in this paper due to its significant commitment to sustainability.
2.1 Climate Issues and Sustainability

For several years there has been growing attention to contemporary climate issues including
climate change, global warming and its impact on the earth’s weather patterns. Swedish society,
like others, has become more environmentally conscious (Corporate Finance Institute 2022) with
a corporate, government and civil society putting more focus on sustainability, sustainable
development and being environmentally friendly. Emissions of greenhouse gasses, mostly carbon
dioxide (CO2) and methane (CH4), have had a negative substantial impact on climate (UNEP
2021). Most of these emissions are created by burning fossil fuels for energy (Lui n.d.).
According to Our World in Data, agriculture, steelmaking, and cement production are significant
sources for climate change (Ritchie 2020). Our planet needs action to reduce CO2 emissions,
therefore, sustainability is promoted by most international actors, European Union and national
governments. In 2015, the countries of the world agreed on a new global climate strategy in the
Paris Agreement (UNFCCC 2021). This strategy provides a framework for future long-term
climate efforts including a long-term goal to keep the rise of global temperature below 2°C and

preferably even limit the increase to 1.5 °C (ibid). The Paris Agreement also states that the goal



should be to reduce emissions as soon as possible in order to reach net-zero by 2050 (ibid). In
response to the Paris Agreement, the Swedish parliament has adopted a climate law with an aim
that Sweden should have no net emission of greenhouse gasses by the year 2045 (UNFCCC
2017). Additionally, a long-term agreement was reached, where it was confirmed that in Sweden
all sectors should operate with 100% renewable energy sources by 2040 (Swaray 2021). Another
initiative aiming to reduce the level of emissions was approved in 2020. The European Green
Deal is a set of policy initiatives by the European Commission aiming to make the European
Union climate neutral by 2050 (Frédéric 2019). Furthermore, in the last few years sustainability
has experienced incredible growth in business organization engagements on the climate issue as
well (Bonini and Gorner 2011). Companies are finding solutions to decrease their negative

impacts on the environment.
2.2 Steel Industry

The steel industry is the most energy consuming industry (Ritchie 2020). The production of steel
from iron ore is the most energy demanding and CO2 emitting industrial activity in the world
(The World Counts 2018). According to Pei, Petdjdniemi, Regnell and Wijk (2020) the global
annual CO2 emissions from the steel industry are around 2.8 billion tons, corresponding to 7% of
the global total CO2 emissions. On average 1.83 tons of CO2 are emitted for every ton of steel
produced, making steel production a major contributor to global warming. Such a production
adds over 3.3 million tons annually to global emissions (The World Counts 2018). According to
the Paris Agreement CO2 emissions from the steel industry should be decreased to 400-600
million ton per year in 2050 (Pei, Petdjdniemi, Regnell and Wijk 2020).

Despite the negative aspect of steel-making, steel is extremely vital to build our global
society (Jernkontoret 2021). Steel is one of the most common materials, which is used
everywhere and it is not possible to make a product without steel being involved in the supply
chain (ibid). Even in cases in which steel is not in particular used in the product, it will still be
used in its production or in shipment. In addition, constant population growth and urbanization is
putting pressure on the industry (SSAB 2021a). Meaning that the world needs to find a way to
make a lot of steel while reducing the carbon footprint (Carr 2021).

Sweden is not an exception, the steel industry is extremely significant for Sweden’s

prosperity and welfare (Jernkontoret 2021). Iron and steel is produced at thirteen plants in



Sweden and there are additional plants for processing of steel (Jernkontoret 2020). Of which ten
are scarp-based steel production, two of them are iron ore-based and only one of them is an
ore-based direct reduction plant (Karakaya, Nuur and Assbring 2018). According to Jernkontoret
(2022) Sweden’s exports of steel products in 2021 amounted to 59 billion SEK and the value of
imported steel was 49 billion SEK. In total steel exports comprised 2,8% of Sweden’s total
exports of goods, valued at 1,628 billion SEK in 2021 (ibid). Swedish steel is being exported to
149 countries around the world in 2021. The largest importers are European Union countries and
Great Britain, to which 68% of Swedish steel was exported to. Swedish steel is also exported to
the USA and China (ibid).

In order to achieve climate goals it is necessary to change the way how steel is produced.
Alternative technologies have been under development and one of the steel companies that is one
big step ahead of other steel manufacturers and is taking a lead in decarbonization by aiming to
be fossil-free by 2045, has delivered “the world’s first shipment of steel produced without the use
of fossil fuels” (Vetter 2021), will bring fossil-free steel on the market already in 2026 (SSAB
2020b) and that has given inspiration to many other initiatives is SSAB AB.

2.3SSAB AB

SSAB AB is a Swedish company operating since 1878 (SSAB 2021a), which specializes in
processing raw materials (iron ore) into steel (Karakaya, Nurr and Assbring 2018). The main
production facilities are located in Sweden, Finland and the US and the smaller production sites
are all around the world (SSAB 2021a). The SSAB company’s operating segments consist of
SSAB Special Steels, SSAB Europe, SSAB Americas, Tibnor and Ruukki Constructions (ibid).
SSAB is the largest steel sheet producer in Scandinavia and the company is also producing
almost all of the steel plates manufactured in Sweden (Wikipedia Foundation 2022).

Currently, in Sweden steel giant SSAB accounts for almost 10% of the country’s CO2
emission (Sanderson 2021). But not for long, SSAB is aiming to significantly reduce the carbon
emissions involved in steel production. A particular attention has gained an initiative HYBRIT
(Hydrogen Breakthrough Ironmaking Technology) (Pei, Petdjdniemi, Regnell and Wijk 2020).
The collaboration is based on the importance of steel as a material for the development of
modern society and the big impact on today’s production lines on the emissions of fossil-based

carbon dioxide (ibid). The ambition of HYBRIT is to replace the traditional way of steel making



by coking coal with hydrogen (ibid), meaning that the byproduct in steel making process would
be water instead of CO2, which would result in 10% reduction of Sweden’s CO2 emissions and
in case if the technology gets also used in other countries it will have a significant impact

towards reaching Paris Agenda.

3. LITERATURE REVIEW

This section of the paper covers the general literature review on why companies commit to
sustainability and decide to go green. Additionally, it also covers the literature on greening of
steel and market availability for it. Further on, building on literature review the empirical and

theoretical gap is presented. Lastly, the research aim and contribution to the field is discussed.
3.1 Past Research on Corporate Drivers of Sustainability

It is widely discussed in the previous studies why companies decide to commit to green transition
and take action for sustainability. A study done by Pratima Bansal and Kendall Roth (2000)
focused on corporate ecological responsiveness. Corporate ecological responsiveness is defined
as “a set of corporate initiatives aimed at mitigating a firm’s impact on the natural environment”
(Bansal and Roth 2000:717). Including changes to the firm’s products, processes, and policies
aiming to reduce energy consumption and waste generation, using ecologically sustainable
resources and lastly, implementing an environmental management system (ibid).

The study found that there are three main motivations why companies go green. First one is
competitiveness, which is defined as the potential for ecological responsiveness to improve
long-term profitability. Motivators included were: energy and waste management, source
reduction resulting in a higher output for the same input (process intensification), green
marketing, and the development of eco products. Additionally, the most attention was paid to the
cost-benefit analysis of these ecological responses. More decisions were made for financial gain
rather than ecological stewardship, where ethical benefits were merely a by-product (Bansal and
Roth 2000). Similarly, a study conducted by Rosa Maria Dangelico and Devashish Pujar (2010)
argued that environmental sustainability and green product development can give an opportunity
to improve the image and reputation, which can enhance competitiveness. Leading to the next
reason for why companies engage in green transition. During the last two decades, a number of

declarations and regulations for environmental protection have followed one another (Dangelico



and Pujar 2010). Image protection of the company and legitimacy is the second important motive
and companies working in the framework are desired. It refers to “the desire of a firm to improve
the appropriateness of its actions within an established set of regulations, norms, values or
beliefs” (Bansal and Roth 2000:726). Examples of this include “complying with legislation,
establishing an environmental committee or environmental manager position to oversee a firm’s
ecological impacts and advise senior management, developing networks or committees with local
community representation, conducting environmental audits, establishing an emergency response
system, and aligning the firm with environmental advocates” (ibid). Hence, such motivation was
not driven simply to do good, but to avoid bad publicity and “making stakeholders nice and
warm and cuddly” (ibid).

According to Bansal and Roth (2000) study the third motivation is corporate culture or
philosophy, which sometimes manifests itself as ecological responsibility. The same reason for
why companies engage in green transitioning was also underlined by Dangelico and Pujari
(2010), that companies have their social obligations and values. Companies in this category act
“out of a sense of obligation, responsibility or philanthropy rather than out of self-interest”
(Bansal and Roth 2000:728). Similar conclusion was also reached by Simon Von Witt (2011)
claiming that the main factor behind the many companies changing their policies and adapting a

green outlook was an actual concern for climate change.
3.2 Green Transition of Steel Industry

In regards to green transition and what it means in a steel industry, attention by researchers is
given to the technical side of making the steel green and alternative pathways to decarbonize the
industry. Traditionally 90% of the steel produced is from iron ore, in the steelmaking process
coking coal plays a role in three different ways (Carr 2021). Coal is the most cost-effective
option for steel making (ibid), although, in a carbon-neutral steel industry it could be possible to
substitute coal in each step of the steel making process. Natural gas and hydrogen can be used for
the direct reduction of iron ore (ibid). Another method is to continue using coal, but capturing
and either using or storing emitted CO2. Lastly, Carr (2021) mentions that in steel making can
also use direct electrolysis, which allows directly turning iron ore into steel by using electricity.
The most obvious way to reduce emissions is related to the steel’s natural characteristics.

Steel can be recycled many times and it will not lose its characteristics (SSAB 2015a). Steel is

10



the most recycled material in the world (ibid), which is recycled each year saving a lot of energy
and lowering CO2 emission numbers. However, a study conducted in 2015 proved that 85% of
steel is already recycled after its first use, meaning that there is not so much left to increase the
percentage of scrap in order to cover our needs (Carr 2021). Therefore, manufacturing steel from
iron ore will still be necessary in the future (ibid) and focus on new technologies is extremely and
absolutely essential, not just to meet the requirements and guidelines in order to decarbonize the
industry in lines with the Paris Agreement, but also to meet the increased demand which is
predicted to increase over the next decades (Xuan and Yue 2016) due to population growth and
urbanization (SSAB 2018b).

Further on, a certain amount of academia pays attention to the challenges and opportunities to
establish and create the market for the green steel. The study by Muslemani, Liang, Kaesehage,
Ascui and Wilson (2021) states that establishing a market for green steel products has emerged as
an innovative solution to drive clean technology transition in the steel industry. The study shows
that there are lessons possible to learn from previous market failures. In order to avoid
greenwashing and consequences which could arise of having different routes to green steel
making (primary and secondary), it should be agreed on a clear definition and methodology to
account for greenness and set different standards for each production route. Another issue raised
in the study regarding market intervention is that it can distort competition, including domestic
and international oversea producers, and also the between primary and secondary routes of steel
making and lastly, between steel and other optional materials. Meaning that mix of policy
instruments which are promoting consistency between sectors and across countries are desirable.
In the current situation, the market for green steel products is likely to be limited to
environmentally conscious consumers (ibid), because the price of a green steel will be much
higher and more expensive that traditionally produced steel due to alternative technology costs,
which will lead to an effect on green steel consumption as green steel involves increased
production costs, only some are prepared to pay that extra cost. Meaning, in order to comply with
the goals in the Paris Agreement, more active government interventions on the supply and

demand side are needed (Muslemani, Liang, Kaesehage, Ascui and Wilson 2021).
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3.3 The Research Gap and Aim of the Study

In previous literature it is widely discussed why companies engaged in sustainability and green
transition. The iron and steel industry is important as a basis for the development of many other
industries in the global economy (Deloitte 2021). However, at the same time it is one of the most
energy demanding and CO2 emission rich industries, receiving pressure to work on solutions to
decarbonize the production and developing new technologies. Sustainability has become a major
focus leading to an increase in attention from academia and research to how to decarbonize the
steel industry from a technological aspect, challenges and opportunities of greening the steel
industry, and whether it will be possible to create a market for the green steel.

However, it was possible to observe that previous studies lack the attention to certain aspects,
which possibly could contribute to a company’s commitment to green transition and will be used
as a theoretical gap in this study. Timing, which I relate to the how question, the enabling
mechanisms to place the green transition on the agenda. New political, industrial, social
environments can be seen as an opening for a possibility when a company can change their
agendas, however, at the same time not all companies react to them. Therefore, other factors like
a company’s resource explanations, the role of initiators for green transition, the importance of
collaboration in order to achieve green transition could play a role why one company commits to
green transition and sustainability, but other companies do not.

Concerning the empirical gap, the steel industry is a good example of a climate heavy
industry, therefore in order to understand the potential factors to company commitment to green
transition the chosen case of the steel industry is the Swedish steel company SSAB AB. This is a
relevant case due to the fact it is a Swedish steel manufacturing company, which is on the way for
a fundamental change in the global steel industry, impacting the entire value chain making it
completely sustainable. And Sweden as a context is relevant because, it is a well industrialized
country, relying on this heavy industry and has made significant commitment to be an
environmentally friendly country.

Further on, this empirical and theoretical gap is used as a base for the theory section and tool
to build a theoretical framework model for this study. In the next sections four main
theories/ideas are introduced from which the factors are deduced to examine their contribution to

SSAB’s commitment to green transition for steel production in the 2020s.
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The aim of the study is to gain deeper insights on the contributing factors for SSAB AB
commitment to green transition and enablers to be the first steel company in the world to offer
fossil-free steel. To see how the openings in the political, social and industrial sphere enables a
company to commit to green transition, and what role is played by the company’s size, resources,
the development pair and networks, and change initiators (policy entrepreneurs). Contributing to
the field by in-depth case study of the steel green transition which is an understudied topic. In
order to bring an alternative understanding between the company’s commitment or emerging
green transition to certain factors (basically, if there is an opening in the political environment,
social context or industrial worlds, then why one company commits and acts and others do not?).
Meaning that in cases if there are certain frameworks adapted it does not mean a company will
act in the lines with it, therefore this paper is aiming to explore other potential factor roles that
could contribute to companies’ commitment to green transition and how companies potentially

can differ from one another, which would affect the involvement in green conversion.
4. THEORY

This section builds on previously discussed theoretical gap. In the following subsections are
presented theories relevant for this study, including the important factors deduced from them,
which will be used to discuss the evidence and to draw conclusions to answer the research
question. These four theories were chosen, because they complement each other and have links

between them, which are discussed in subsection 4.5.
4.1 “Policy Windows” or Agenda-Setting Theory

For this study it is important to look at the enabling mechanisms that place a green transition on
the agenda. There are several global theories that address how and why change happens, one of
them is a policy window found in Agenda-Setting theory (Stachowiak 2013). The policy window
theory is a classical theory of agenda-setting developed by John Kingdon. The theory attempts to
specify why certain issues receive attention in the policy process and some not (ibid).

Kingdon developed the Multiple Streams Framework (MSF) to illustrate how policy making
may be classified into three distinct streams: issues, strategy, and politics (Maurya 2020).
Kingdon (2011) calls them the problem stream, policy stream and political stream. The problem

stream includes the problem detection that requires attention and policy action. The stream
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expresses how the issues are brought to the attention of policy makers and the government. In
this stream is included the problem’s attributes, such as the degree of social consciousness of the
certain issue and if the problem could be considered as solvable with clear alternatives
(Stachowiak 2013). There are many problems that could be addressed, but not all problems are
given the attention of the decision makers until there are solutions available (Guldbrandsson and
Fossum 2009).

The policy stream regards proposals for change (Guldbrandsson and Fossum 2009). In this
stream ideas of policies are generated, developed, rejected and selected. The rejection and
selection of ideas in this stream depends on how well policies are developed, how well they fit
with dominant values, the political support in the current environment, cost and technical
feasibility (Maurya 2020). Kingdon (2011) claims that oftentimes the ideas generated are
grounded on the existing practices, he argues that people often support policies that are not
completely new ones, but rather support policies that are similar to already existing ones. In this
policy stream a short list of alternative options are created on the basis of the criteria already
reviewed in the preceding paragraph, and ideas with well worked options often have higher odds
of being adopted. In other words, many alternatives can be presented, however their feasibility
dictates whether they will be chosen for consideration of action. Policies and ideas that are seen
to fit well with dominant values, and the ones with an acceptable budget are usually higher on the
top of the list rather than the alternatives that are not seen as feasible (ibid).

Finally, the political stream is dictated by factors such as the ideological perspective of the
administration of the day, election results, campaigns by interest groups and prevailing political
climate (Stachowiak 2013) and changes in public opinions (Guldbrandsson and Fossum 2009).

According to Kingdon the underlying assumptions are that all these three streams operate
independently from each other (Kingdon 2011). However, according to Kingdon’s theory, to
increase a likelihood for a problem to receive a serious attention and be placed on agenda these
streams need to converge (Stachowiak 2013). When these streams couple, for example when a
problem is recognized, an alternative for a possible solution is available and the political climate
is positive for a change, a window of opportunity called policy window opens, which facilitates
policy change (Guldbrandsson and Fossum 2009). The process is very active where several
alternative options can be circulating around and ready to couple with issues present at the

moment, which also explains why many problems are never discussed for decision agenda, as the
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problem just does not meet a proper solution at the right time (ibid). Meaning that policy
windows are windows of opportunity that arises when there is the possibility for policy change,
these windows can open occasionally.

Kingdon (2011) introduces a term policy entrepreneurs, advocates that use the openings to
move the subject up on agenda. He claims that it is usually possible to “pinpoint a particular
person, or at most a few persons, who were central in moving a subject up on the agenda”

(Kingdon 2011:180). In Figure 1 is illustrated the Kingdon’s framework of Multiple Streams.

Figure 1: The Multiple Stream Framework

Policy
Stream

proposals / solutions for change

Problem Palicy Political
Window
Stream Stream
social conditions become political climate

defined as “a problem”

Figure 1: The Multiple Steam Framework based on J. Kingdon (2011).

Kingdon’s Multiple Stream Framework is an effective tool for understanding policy formulation
and agenda planning. For this study will be used the Kingdon’s concept of policy window, to
examine the openings in the political, social or industrial environment which facilitated the
SSAB’s commitment to green transition. In order to examine these enabling mechanisms for a
green transition to get on the company’s agenda, the key factor used in the study is: a topical
policy window becomes available in the industrial sphere, political world or civil society (related
to social movements, think-tanks, universities and more) as it relates to current ecological policy
discourse and political discussions in Sweden. For example, one can argue that growing influence

of the environment movement, increased general ecological discourse in society and companies,
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and activity by the Green Party could increase the likelihood of a steel company engaging in a

green conversion.
4.2 Policy Entrepreneurs and Norm Entrepreneurs

In the previous section was introduced the Kingdon’s Multiple Stream Framework and the
concept of policy entrepreneurs as the advocates that use the openings to move the subject up on
the agenda. Kingdon (2011) states that it is usually possible to point out individuals or few
persons, who have been crucial or central in moving the subject up on the agenda. In order to
recognize and take advantage of the policy window, the initiators must possess knowledge, time,
good relationships and they also need to have a good reputation.

A similar concept is also introduced by Elin Jakobsson (2018). In her work she examines
norm acceptance, a process in which norm entrepreneurs are central for norm adoption. They are
characterized as introducers, persuaders and problem solvers (Jakobsson 2018). The norm
entrepreneur is “an actor that is strongly engaged with the norm and has incentives to promote it”
(Jakobsson 2018:52). Likewise, policy entrepreneurs, norm entrepreneurs also need to be
legitimate, trustworthy, and possessing expert knowledge in order to achieve the goal (ibid).

These two concepts share similar characteristics, however in this paper the term policy
entrepreneurs will be used to address the initiators who have been facilitating the green
transition. Even though companies might need to comply with new social norms caused by
changing social, industrial or political environments, the paper examines the possibilities to
commit to green transition and place the topic on agenda, therefore it is more appropriate to use
Kingon’s concept. The concept is useful for this study due to the fact that companies with similar
internal structures and the same openings in the social, political or industrial world might still not
be committing to green transition, if they do not have the policy entrepreneur who encourages the
commitment and champions the transition. The derived key factor from the theory: a person or
group of influential persons champion the transitioning policy and thereby facilitate its

implementation.
4.3 Development Pair and Networks

The 1938 “Salsjobaden” agreement on labor-management relations was an important factor in the

industrial growth and economic prosperity of post-war Sweden (Fridlund 1993). Fridlund (1993)
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argues that less attention has been paid to cooperation which has prevailed in the Swedish
“technology market”, or in other words cooperation in connection with the development of new
technologies. This has taken a form of long-term collaboration on joint development between
large manufactures and large customers. This industrial relationship was defined as a
“development pair”’, “a close, long-term collaboration between an industrial company and a
customer on several development projects on new technologies” (Fridlund 1993:4). The most
frequent development pairs in the Swedish history of technology is that consisting of one of the
country’s largest engineering firms and a large state customer (ibid). In other words development
pair is a name given to several long-term user-producer relations existing between Swedish
government agencies and larger industrial companies (Fridlund 1993).

In Swedish history it is possible to observe several examples of these long term
collaborations on the development of new technologies, between large engineering companies
and government technical agencies (Fridlund 1993). In his work, Fridlund has examined several
of these development pairs, amongst those most well-known are collaborations between Ericsson
and Swedish Telecom which led to achievements on telecommunications technology, SAAB and
the Defence Material Administration who improved aircraft technology and ASEA and the State
Railway Agency working on train technology (ibid). Fridlund underlines the importance of these
development pairs, as these collaborations have been expanding several infrastructures in
Sweden and also secured the growth of some high-technology industrial firms (Fridlund 1993).
In the case of AXE stations, which was profitable for STA and LME, allowed Sweden to become
the first country in the world to offer Swedish citizens digital coverage (Meurling and Jeans
1995).

In his work, Fridlund has also in great detail examined the development pair between ASEA’s
and the State Power Board’s collaboration on electric power technology. He underlined the
several reasons for entering into the particular joint technology development. Significant
importance was played by the geography of Sweden. Sweden is a country with very large
resources of hydropower and could be described as “inverted power geography” (Fridlund
1993:6) in regards to hydropower and population. The majority of hydropower is in the north,
while the most consumers are in central and south. High voltage direct current technology
became the only practical way of transferring electric power from the mainland to Gotland, an

island, isolated but populated and far away (Fridlund 1993). Additionally, factors such as social
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environment and atmosphere also contributed to establishment of the development pair (ibid).
Fridlund (1993) underlines that most important resources for successful development work are
not always the material resources, but immaterial resources such as confidence in a potential
partner’s competence and abilities. Building on Fridlund’s concept of development pair Jonathan
Feldman (2022) shows how company alliances can potentially provide government support,
legitimacy and recourse for a firm undertaking a green technology investment project.

Fridlund’s concept of development pair is useful for this study as it directly relates to
HYBRIT, the joint collaboration between SSAB, Vattenfall and LKAB and the breakthrough in
technology in iron production to reduce CO2 emissions. The collaboration between entities can
provide possibility, resources and knowledge for green transition. Further on, development pair
and related network theory helps show how a company can gain economic and potentially
political resources from cooperation with external actors (Feldman 2022).

In order to examine to what extent a proactive development pair has contributed to SSAB’s
commitment to green transitioning three factors are derived from Fridlund’s concept of
development pair and Feldman’s idea on development pair and networks. First factor, existence
of an alliance between a company and a state agency or allied entity. Second factor, an alliance
between a company and a state agency or allied entity proves useful for transferring knowledge
or economic resources for a company’s green transition. Third factor, an alliance between a
company and a state agency or allied entity proves useful for gaining financial or political

resources to facilitate green conversion.
4.4 Resource Theory

One of the theories that are the most used to explain why some organizations or firms prosper
while others do not is resource-based theory. The most studied aspect of resource slack is their
effect on the company’s performance (Agusti-Perez, Galan and Acedo 2020). Several theoretical
perspectives have been analyzing the slack-performance relationship (ibid). Edith Penrose (1995)
confirmed that companies that have slack resources would obtain higher results over their
competitors who did not have the access to them. She argues that these resources contribute to
the growth of the company by being used to reach more ambitious goals (Penrose 1995). Penrose
contributed to the field of resource based view in early 1995, but most scholars consider Jay

Barney as the founder of the modern view of resource based theory.
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An article “Firm Resources and Sustained Competitive Advantage” written in 1991 by Jay
Barney is a widely cited and crucial work in the emergence of resource-based view. According to
his work, possession of strategic resources gives a firm opportunity to develop competitive
advantage over its rivals (Barney 1991). Having this competitive advantage helps the firm to
enjoy profits (ibid). Barney (1991 101-102) defines firm resources as: “all assets, capabilities,
organizational processes, firm attributes, information, knowledge controlled by a firm that enable
the firm to conceive of and implement strategies that improve its efficiency and effectiveness”.
Companies are becoming more aware of sustainability, however, this is a case amongst larger
size companies and smaller or medium size companies are behind (Brammer, Hoejmose and
Marchant 2012, Cassells and Lewis 2011). The report by the European Commission also shows
that larger companies are taking actions to recycle, offer green products and have environmental
management systems compared to smaller enterprises in Europe (European Commission 2012).
The resource explanation theory is important when analyzing the SSAB’s commitment to
green transition and being a step ahead of other steel companies. Examining a company’s
available resources, also depending on the scale of the company they will have more or fewer
resources for political links or resource slack to allocate to green conversion. Larger firms may
have more resources to commit to a green transition than smaller ones. The key factors that will
be used to address the research question are: first, relative size of the company (scale) such as a
larger company is more likely to commit to a green transition and second, the absolute or relative

resources of a company will facilitate green transitioning.
4.5 Relationship Amongst Theories

This study is theory driven, meaning that the theory plays a crucial role to explore various factor
contributions to the SSAB’s commitment to green transition. This section explores how the
previously presented theories and concepts relate to each other.

For a company to be able to commit to green transition and put it on the agenda there needs
to be an opening in the political, social or industrial environment (Kingdon 2011). According to
Fridlund (1993) factors such as social environment and political atmosphere can also contribute
to the establishment of a development pair, meaning that certain openings can encourage and
give an opportunity for potential collaborations with other companies and external actors. He also

underlines that for development pair establishment not only material resources are important, but

19



also competences and abilities of potential partners. Meaning that by collaborating and engaging
in the development pair it can provide a company not just with potential material or financial
resources, but additionally also with knowledge that can be used to achieve a certain goal.
Furthermore, building on development pair and networks, collaboration can also help a company
to gain economic and potentially political resources for further development or reaching a certain
goal (Feldman 2022).

Moving on to resource explanations, as Fridlund (1993) mentioned that development pair can
be based on choosing to pair up with a company that has available material resources. Further on,
a company with sufficient resources in turn may also affect their agenda, meaning that the
company might have more recourse to successfully implement certain more ambitious objectives
(Penrose 1995). However, at the same time a larger company with more resources could
potentially also be a target for a change, receiving pressure to change which might further affect
the company’s norms, values and the agenda. Company’s norms, values and agenda can also be
affected by change in social environment, environmental movements, green party interventions
or any other enabling mechanisms to get on agenda. Nevertheless, large firms may be more
bureaucratic and resist change without enabling champions of associated governance structures
(Feldman 1999). Meaning that an important role is also played by the policy entrepreneurs who
initiate and facilitate the change in the agenda or company values and norms. These policy
entrepreneurs also can potentially when there are openings in the social, political or industrial
environment initiate to collaborate or establish a development pair as a part of a solution. Figure

2 illustrates these relationships amongst theories.
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Figure 2: Relationship Amongst Theories
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Figure 2: Relationship Amongst Theories based on J. W. Kingdon (2011), E. Jakobsson (2018), M.
Fridlund (1993), E. Penrose (1995), J. Barney (1991) and J. M. Feldman (2022).

S. METHODOLOGY

The purpose of this section is to begin to develop a system that links the theory and the empirical
sections of the study. Section 5.1 explains the research method used in this study. Section 5.2
explains the dependent variable. Further on, section 5.3 summarizes all the factors deduced from
the theories and potential indicators of them. Lastly, in section 5.4 are presented the data sources

for each factor and the weaknesses and strengths of these data sources.
5.1 Research Method

This study uses a case study research method. The case study method is commonly used in
works “to contribute to our knowledge of individual, group, organizational, social, political, and
related phenomena” (Yin 2014:4) allowing a researcher to focus on a “case” (ibid). Yin (2014)
states that the case study method is appropriate when you have how and why questions, as my

research question can be split into these terms, the case study method is appropriate to analyze
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how topical openings have contributed to a company’s commitment and why in particular SSAB
made the commitment to green transition differing from other companies focusing on the
resource explanations, proactive development pair and networks, and policy entrepreneurs.
According to Yin’s (2014) twofold definition of the case study method, case studies are
appropriate when a researcher wants to understand a real-world case and assumes that such an
understanding is likely to involve important contextual conditions applicable to the case and in
many times case studies arises, because the particular phenomenon and contexts are not always
strictly distinguishable in real-world situations, meaning that in the situations there might be
more variables of interest. Which is the case of this study, where contextual conditions and other
variables will be examined to understand their role in the phenomenon of SSAB commitment to
green transition.

Case study methods have been criticized for selection bias, however in certain cases
researchers deliberately choose a case that shares a particular outcome (George and Bennett
2005). This study examines a single case a Swedish steel company SSAB AB based on the
outcome, its significant commitment to green transition, where further are examined certain
factor contributions to it. Yin (2014) has listed five possible rationales for choosing a case for
single case studies, and one of them is a critical case, which means a critical case for your theory
or theoretical propositions. The theory should have specified a clear set of circumstances within
which its propositions are believable to be true. The single case represents a significant
contribution to knowledge and theory building by confirming it, challenging or extending it
(ibid). Meaning that this study does not attempt to provide a generalized truth neither does it
attempt to establish causal effect relationships, but rather it engages in an empirical investigation
of SSAB’s commitment to a green transition and the chosen factor contribution to it in a

descriptive and exploratory manner.
5.2 Dependent Variable

The dependent variable of this study is a commitment to green transition. There does not exist
one single measure on how to measure companies’ commitment to green transition. Therefore,
the dependent variables are several. First the green conversion gets on the company’s agenda and

second, budgetary commitments to green conversion.
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5.3 Factors and Indicators

This study uses a deductive approach, where the theory provides a framework through which
research puzzle and gathered findings are analyzed (Bryman 2016). Moving from theory to
methods it is important to understand that theories are associated with very specific causal claims
and relationships, therefore, it is important to break theories into discrete statements about these
claims as it creates a bridge between theory and methodology (Feldman 2021a). A theory can
have several claims, each claim in turn can be measured in a different way (ibid).

For a policy window or enabling mechanism to get on the agenda, a statement drawn from
the theory is that a topical policy window becomes available in the industrial sphere, political or
civil society that facilitates or promotes a green transition. It is possible to operationalize it by
looking at a timeline of key statements aligned or not to ecological openings. These openings can
represent ideological turning points (in favor of a green transition) found in newspapers and
corresponding to statements in company press releases, news or interviews. The conjuncture
between a “topical media opening” and a potential set of organization engagements can help
explain how organizational changes can be made (Feldman 2021b).

Policy entrepreneurs are persons or a group of influential people who support the
transitioning policy and thereby facilitate its implementation. A possible indicator is the
biographical analysis of key managers at SSAB, indicating support for green transitioning of
steel, i.e. these persons put the transition on the agenda or may be associated with resource
commitments.

The development pair and network theory are associated with three important factors. First,
we can see the existence of an alliance between a company and a state agency or allied entity.
This factor can be operationalized by formal agreements of formal agreements or
purchasing/consumption patterns linking (a) the company and (b) a state agency or allied entity.
Second, an alliance between a company and a state agency or allied entity can prove useful for
transferring knowledge or economic resources for a company’s green transition. This factor can
be measured by statements indicating a linkage between (a) company actions and (b) allied state
entities which reveal a knowledge or economic resource transfer that could facilitate a green
transition. And third, an alliance between a company and a state agency or allied entity can prove
useful for gaining political or financial resources to promote green transitioning. Evidence of

linkages between (a) a company and its (b) development pair (partner) suggesting influence on or
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common networks with parliamentary actors which might help to facilitate green transition.
Economic transfers from the government to the company are also relevant.

For resource theory two key factors were deduced from theory for this study. First, the
relative size of the company (scale) can matter for a company’s engagement in green
transitioning. Bigger companies are potentially more likely to commit to a green transition due to
available resources. To operationalize this factor a potential indicator is the revenues (the total
amount of money generated from sales (Surbhi 2018)) of SSAB relative to its competitors.
Second, the absolute or relative (to other company’s) resources or slack of a company will
facilitate green transitioning. This could be measured by the SSAB’s profit (financial gain that
arises out of the business activities, subtraction of all the expenses from the revenue (Surbhi
2018)) relevant to its competitors.

Table 1 summarizes the four theories and factors broken down which are further
operationalized into indicators that will be used to address the research question. From these four
theories and factors there could potentially be other indicators. However, in this study are used

previously stated indicators, because they would give a clear understanding of the factor and

their contribution to the company’s commitment to green transition.

Table 1: Methodological Framework

Theory Key Factors Operationalizations in Methodological System
this study (Indicators) and Data Sources

“Policy A topical policy A link to statements Use Svenska

Window” window becomes linking (a) and (b). Dagstidningar archive

Agenda-Setting
Theory

available in the
industrial sphere,
political world or civil
society (related to
social movements,
think tanks,
universities and more)
which facilitates or
promotes a green
transition.

Alignment in a timeline
between various (a)
ecological turning points
and (b) statements in
company’s press releases,
annual reports, news or
interviews or relative
business trade
publications.

to model trends for
green transition
(fossil-free) of steel.

Topical window in
newspapers (DN, DI
and SVD) based on
patterns of hits for news
articles related to
“green steel concepts”
“Fossilfritt Stal and
Fossilfritt Stdl SSAB”
in a given year.
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Relationship of these
topical windows to
press, media statements
or annual reports of
“fossilfritt stal” in
SSAB communications.

Policy A person or group of | Biographical analysis of A narrative trajectory in
Entrepreneurs | influential persons key managers at SSAB which a policy
champion the indicating support for entrepreneur illustrates
transitioning policy green transitioning of steel | how they advocated or
and thereby facilitate | (weighted by the status of | supported the green
its implementation. the individual, them transition of their
putting statements on the | company.
agenda or the scale of
resource commitments). SSAB press releases,
newspapers (DI, DN
and SVD) and other
relevant publications.
Development Existence of an Formal agreements or SSAB press releases or
Pair and alliance between a purchasing/consumption news articles (DI, DN
Networks company and a state patterns linking (a) the and SVD) confirming

agency or allied
entity.

company and (b) a state
agency or allied entity.

this relationship and the
importance of it, i.e. (a)
and (b) linkages.

An alliance between a
company and a state
agency or allied entity
proves useful for
transferring
knowledge or
economic resources
for a company’s green
transition.

Statements with linkage
between (a) company
actions and (b) allied state
entities which reveal a
knowledge or economic
resource transfer that
could facilitate a green
transition.

SSAB press releases or
news articles (DI, DN
and SVD) confirming
this relationship and
indicating the
importance of the
relationship of (a) and
(b) identified by a
resource amount.

An alliance between a
company and a state
agency or allied entity
proves useful for
gaining financial or

Evidence of linkages
between (a) a company
and its (b) development
pair (partner) suggesting
influence on or common

SSAB press releases or
news articles (DI, DN
and SVD) confirming
this relationship of (a)
and (b) and indicating
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political resources to | networks with the importance of the
facilitate green parliamentary actors and | relationship, identified
transition. state which might help to | by well-known persons
facilitate green transition. | who are linked or
statements indicating
the weight of the
linkage.
Resource Relative size of the Revenues of the company | Data and textual
Theory company (scale) such | relative to competitors. analysis of annual
that a larger company reports of SSAB and
is more likely to their competitors.
commit to a green
transition.
The resource slack of | Profits of the company Data and textual
a company will relevant to competitors. analysis of annual
facilitate green reports of SSAB and
transitioning. their competitors.

Table 1: Methodological Framework based on J. W. Kingdon (2011), E. Jakobsson (2018), M. Fridlund
(1993), E. Penrose (1995), J. Barney (1991) and J. M. Feldman (2022).

5.4 Methodological Systems and Data Sources

Researchers need to specify how data has been collected in relation to the concepts that make up
indicators (Feldman 2021a). According to Yin (2014) case study evidence can come from many
sources and it is not just limited to qualitative evidence, but can also consist of mixed qualitative
and quantitative evidence. Additionally, he argues that a good case study will rely on as many
sources as possible, which is even advised as it leads to more convincing and accurate findings
(ibid).

For this study, various data sources have been used to gather the evidence and explore the
contribution of the chosen factors to SSAB’s commitment to green transition. In this study one of
the sources of evidence is documentation, including annual reports, press releases, and news
articles appearing in the community newspapers. According to Yin (2014) there are several
strengths of using these sources for evidence. First, documentations are stable in a sense they can

be reviewed repeatedly. Second, they are specific stating the names and references and third,
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give details of the events. Most importantly, using documentation sources such as newspaper
articles and annual reports, it was possible to cover a long span of time, by collecting and
reviewing documents from many different years, which was particularly important for this study.
Allowing me to perform a longitudinal analysis in order to determine different trends and
allowing me to compare data over time.

The second type of evidence used in this study is archival records, such as organizational
records including companies’ budgetary reports. These records can be very precise and
quantitative, however they were hard to access.

According to Yin (2014) having different source materials can be seen as strength in a sense
that it offers diversification and a layered approach regarding the research question. Secondary
data was also easy to access, for example the annual reports were possible to get from the SSAB
company’s webpage and all the newspapers are accessible online through a library.

Additionally, there are two types of secondary data sources based on from where the
evidence is gathered in connection to the phenomenon under study (Velcheva n.d.). In this study
both internal and external secondary data sources were used. With internal sources of data are
understood, the evidence gathered within SSAB including annual reports and press releases. The
external sources used in this study are newspapers and mass media communications that are
independent from SSAB. Or in other words, it is evidence gathered outside the company. Using
both types of evidence advances the trustworthiness of the study.

Further on, are discussed the data sources and methods of gathering evidence by factors and
indicators, which are also summarized in Table 1. In order to discover the topical policy
windows that potentially facilitated the SSAB’s commitment to green transition a content
analysis was performed. It was important to look at when the discourse of fossil-free steel
actually started and accelerated. For that purpose the keyword “fossilfritt stal” (fossil-free steel)
was searched in Svenska Dagstidningar, which is an archive with all Swedish newspaper issues
ever released. This allowed to create a histogram that visualizes frequency of a discourse of
fossil-free in connection to steel, when it has started, changed, accelerated by looking at how
many articles have been written in a given year. The Swedish term “fossil-free steel” is used as
all the newspapers were written in Swedish.

Further on, in order to discover these individual policy windows, three Swedish Newspapers:

Dagens Industri, Dagens Nyheter and Svenska Dagbladet were chosen on a basis that they cover
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different aspects of the topics and they were also the newspapers that have written the most about
the topic relevant to investigation in connection to fossil-free steel. The keywords used are
“fossilfritt stal” and “fossilfritt stall SSAB”. First few articles in the peaks of the histograms are
chosen to discover these industrial, social or political openings. Lastly, a timeline is created that
shows these various points in time that facilitated the green transition. Further on, SSAB
communications are reviewed to see which and how they address these junctures.

For policy entrepreneurs, a biographical analysis was used to discover individuals and how
they took part in the social context and made sense of them. The internal communications of
SSAB and press releases were analyzed as well as external articles written about this person (as a
cross referencing technique of triangulation).

Regarding development pair and networks, SSAB press releases, annual reports and
newspaper articles were reviewed to find supporting claims for the factors and indicators
deduced from the theories. And lastly, for resource explanations data and textual analysis of
SSAB and their competitor annual reports were conducted.

The investigation is bound to a time span between 2015 - 2021, because before 2015 there
were no articles in the relevant subject and the end year used in this study is 2021, due to the fact
that 2022 is still ongoing. This study’s focus is on discovering the openings which gave the
opportunity for companies and SSAB to act and commit to green transition, therefore the first
years are the most crucial ones.

In summary, data collection and analysis i1s based on a prior developed theoretical
propositions and this study relies on multiple sources of evidence, where the obtained data
further is triangulated for the discussion and to draw conclusions answering the research

question.
6. FINDINGS AND DISCUSSIONS

In this section are presented the gathered evidence for each factor used in this study. The findings
are organized and discussed through the lens of each theory in four subsections. The section ends
with discussion of the evidence in connection to the theoretical framework model and answers

the research question.
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6.1 “Policy Windows” or Agenda-Setting Theory

The investigation started with detecting when the discourse on fossil-free steel evoked. Figure 3
illustrates the trend of “fossilfritt stil” (fossil-free steel) throughout the years, showing how
many times the term “fossilfritt stdl” has been mentioned in the Swedish newspapers in a given

year.

Figure 3: The Number of Mentions of “Fossilfritt Stal” in Swedish Newspapers Between

2014-2021
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Figure 3: The Number of Mentions of “Fossilfritt Stdl” in Swedish Newspapers Between 2014-2021
based on Svenska Dagstidningar (2022).

Figure 4 shows how this discourse of fossil-free steel has developed throughout the years in the

three newspapers that were chosen for evidence collection in this study.
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Figure 4: The Number of Mentions of “Fossilfritt Stil” in Dagens Industri, Dagens Nyheter
and Svenska Dagbladet Between 2014-2021
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Figure 4: The Number of Mentions of “Fossilfritt St4l” in Dagens Industri, Dagens Nyheter and Svenska
Dagbladet Between 2014-2021 based on Svenska Dagstidningar (2022).

From the first two histograms it is observable that the development of the fossil-free steel
discourse began in 2015, increased in the following years, but it truly has escalated in 2021.
Meaning that there has been a topical conjecture, crucial change or opening in the social,
political or industrial environment that started the discussion of fossil-free steel and throughout
the years the attention to the topic has increased. To detect these windows of opportunity that
facilitated the steel green transition and allowed to put it on the agenda, the most crucial were the
articles published in 2015, additionally several articles for each year were also reviewed. The
detected ecological turning points or topical junctures from the three Swedish Newspapers (DI,
DN and SVD) that were promoting or facilitating steel green transition independently of a

company are illustrated in Figure 5.
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Figure 5: The Topical Junctures Which Facilitate / Promote the Green Transition
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based on articles in Dagens Nyheter, Dagens Industry and Svenska Dagbladet (2015-2021).

The ecological turning point with which the fossil-free steel discourse started in the Swedish
newspapers (DI, DN and SVD) is the Paris Agreement in 2015. Which further also contributed to
place the discussion of fossil-free steel in the Swedish context (Eirefelt 2015). Sweden continued

discussion on how to achieve the goals set and convert to be fossil-free (ibid). With Swedish

history and capacity, Sweden could be the first country to be fossil-free by 2045 (Dagens

Nyheter 2015). However, to reach the goals there needed to be a clear national plan and all

sectors need to join in. The transport, steel, cement industry was receiving the biggest pressure as

they are the most CO2 emission rich industries (ibid). During this period the activity by the
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Green Party only increased. In 2016 Isabella Lovin, Minister of Environment gave a speech in
2016 Almedalen, underlining the most CO2 emission industries especially focusing on transport
and steel industry, also presented the new national plan to make Sweden fossil-free (Rosén
2016). In 2018 a new climate law in Sweden was taken aiming that Sweden by 2045 needs to be
fossil-free. The Swedish government announced that they will invest in companies to help
Swedish industries to take the lead in reaching the zero emission of greenhouse gasses.
Simultaneously, the pressure from customers and citizens grew for companies to manage their
emissions, which led to also increased carbon prices (Eirefelt 2015). An additional turning point
was the renewable electricity price fall.

The indicator set was to show the alignment between the ecological turning points that
happened independently from the company and the statements in SSAB press releases and
annual reports in connection to them.

The evidence gathered is that the pressure on the current regime was growing pushing for
sustainability transitions in many sectors and for companies to manage their CO2 emissions.
SSAB shares the same vision for sustainability, commenting that “global greenhouse gas
emissions need to be radically reduced in order to limit climate warming and meet the targets set
in the Paris Agreement” (SSAB 2021g) and that the company is committed to the Paris Agenda
(ibid) and that they acknowledge how big contributor to CO2 emissions the company is. Which
reflects in their actions taken “SSAB strategically aims to offer fossil-free steel to the market in
2026 and largely to eliminate carbon dioxide emissions for their own operations” (SSAB 2021).
This will be achieved with a joint HYBRIT initiative which started the year after the Paris
Agreement. “One of SSAB’s new objectives is to stepwise move toward a fossil-free steelmaking
process through the HYBRIT initiative and, in addition, to eliminate other fossil-fuel related
emissions - making it possible for our entire operations to be fossil-free by 2045” (SSAB 2017a).

SSAB is not only aiming to reduce their own emissions, but addressing that with their project
they can help Sweden to achieve the goals set. “The initiative could reduce Sweden’s total
carbon dioxide emissions by 10% and those in Finland by 7%. The reduction in Sweden has been
described as being crucial if Sweden is to be able to meet the goals of the Paris Agreement”
(SSAB 2018b).

Additionally, as the pressure has grown for all companies to manage their CO2 emissions, it

has also led to an increase in demand from steel customers for sustainable and recyclable
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materials (SSAB 2021), who are worried about the embedded CO2 emissions in their materials.
In response SSAB is also aiming to reduce their customer CO2 emissions (ibid). “There is a
growing interest from customers to lower the carbon footprint in their value chain, which opens
up great potential for fossil-free steel as a premium product” (SSAB 2021). As mentioned
previously, several industries have been pressured more than others, SSAB is addressing that
with their initiative “Fossil-free steel will also help other sectors such as automotive, heavy
transport and construction to become fossil free. Together, we will be able to offer end-users a
completely fossil free value chain, from the mine to the end product” (SSAB 2019a). “We are
seeing a clear increase in demand for fossil-free steel and it is right to speed up our
groundbreaking cooperation” (SSAB 2021b). SSAB has started collaborations with VOLVO
(SSAB 2021d), Mercedes-Benz (SSAB 2021¢) and Lindab (SSAB 2021f), where fossil-free steel
will be used in their products.

Based on the gathered evidence it is possible to see that when a topical policy window
becomes available in the industrial sphere, political world or civil society it facilitates or
promotes the green transition of a company. Meaning that in the case of SSAB, in 2015 several
things coincided that made SSAB commit to green transition and placed the conversion on the
company’s agenda. First, the Paris Agreement was reached, awareness among (demand from)
citizens, customers of companies to handle their emissions was on a rise, putting pressure also on
a carbon pricing and the decrease of renewable electricity price contributed to SSAB (who
accounts for 10% of Swedish CO2 emissions) to search for solutions and the commitment to

green conversion.
6.2 Policy Entrepreneurs

In order to discover these policy entrepreneurs or champions for green transition, biographical
analysis was used to discover who and how the individual was taking part in the context of the
company’s commitment to green transition.

In SSAB communications and the Swedish Newspapers CTO Martin Pei, has been stressed
as a key initiator for the HYBRIT project development. Additionally, all three company CEOs
have been mentioned to be crucial for the establishment and progress of the project: Martin

Lindqvist (SSAB), Magnus Hall (Vattenfall) and Jan Mostrom (LKAB) (SSAB 2018b).
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In Dagens Industri Martin Pei has been described as the “brain behind the project” (Phillips
2021). The study aims to discover to what extent the chosen factors contributed to SSAB’s
commitment to green transition. One of the factors used are the change initiators within the
company. Therefore, the main focus is on SSAB and the green transition champions within the
company and to see how they have contributed to the commitment to green transition, for that
reason the focus was put on Martin Pei.

Martin Pei is Executive Vice President and CTO at SSAB (Sitra n.d). He has a background in
metallurgy, holding a doctorate in process metallurgy from the Royal Institute of Technology,
Stockholm, Sweden (Sustainable Business Forum). He joined SSAB in 2001, at their primary
operations in Oxeldsund, Sweden. Since 2007, he has served as Executive Vice President and
CTO at SSAB. During 2010 and 2014, Mr. Pei also served as head of SSAB Business Area
APAC (ibid).

Martin Pei has been involved in the HYBRIT initiative on several levels (Swerim 2021).
“Throughout his time at SSAB, he has worked with future perspectives and was the one who
originally got the idea for the HYBRIT collaboration and fossil-free production of steel. His
thoughts first took hold within his own group SSAB, but the key was to also get Vattenfall and
LKAB on board” (ibid). Additionally, Pei has been truly involved in the discussions of the
project “through the process of creating the partnership between the companies, and throughout
the whole pre-feasibility study, I have had the opportunity to hold discussions with experts from
many different subject areas, from ore processing to the direct reduction of iron ore, from energy
and electrical systems to hydrogen production and storage, from climate and industrial policy to
communications, from industry organizations to research institutions and universities, from
independent organizations to authorities concerned at both the national and EU level” (SSAB
2018d). Offering technical knowledge and encouragement for the technological shift.

Regarding the project, he argues that not all developments proceed with small steps,
sometimes it is important to be brave and to make a step in an unknown direction (SSAB 2019e).
Arguing that the blast furnace technology has been existing for a very long time and challenging
it with a new technology that has never been tested on an industrial scale is big and important not
just for the company but also for Sweden (ibid).

Additionally, he has encouraged the involvement of government support for the project

underlying the importance of it in order for a project to be successful and also that stronger
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support also on EU level is needed in order to create markets for low carbon products (SSAB
2019f1).

From the gathered evidence it is observable the important role of Martin Pei in contribution to
move the green transition on the agenda and to SSAB commitment to green conversion. Meaning

that Martin Pei champions the transitioning policy and thereby facilitates its implementation.
6.3 Development Pair and Networks

In early 2016 SSAB reached out to a mining company (LKAB) and energy provider (Vattenfall)
and proposed the collaboration. Both partner companies are wholly owned by the Swedish state.
All three companies joined the forces in a joint industrial development project called HYBRIT to
revolutionize steelmaking where instead of carbon dioxide will be emitted water as a by-product
(SSAB 2016a). In 2017 the initiative was taken a step further, when a joint venture company,
HYBRIT Development AB was formed in order to continue to develop the project more
efficiently and working towards a fossil-free, hydrogen-based steelmaking process (SSAB 2017).
All three companies own one third of the company (SSAB 2017b).

In SSAB communications the importance of geographical aspects and each company is
extremely underlined for the success of the project. “Sweden has the chance to take the lead in
this matter. No other country in Europe has the same opportunity thanks to the competence of
our three companies and country’s unique natural resources” (SSAB 2016a). Similarly, it is also
stated in Dagens Industri (2016) that Sweden has a good access to fossil-free electricity, Europe’s
highest-quality iron ore and a specialized, innovative steel industry. Same the importance of each
company is underlined as enables for the technological shift “SSAB and LKAB will deepen their
partnership to create the most effective fossil-free steel value chain from mine to steel, to
customer — with Vattenfall as an enabler of the need for electricity and hydrogen gas” (SSAB
2021a).

The project is described as a crucial and unique turning point to fossil-free steel production.
In Swedish newspapers (DI, DN and SVD) and SSAB communications it has been stressed the
importance of this collaboration as an enabler to completely change how steel is produced. The
importance has also been emphasized by the Swedish Energy Agency “This project could be the

starting point of radical change in the Swedish steel industry. In the long run, it can mean
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Sweden becoming the first country in the world to use hydrogen in ironmaking on an
industrial-scale” (SSAB 2016b).

The importance of the collaboration as an enabler to commit to green conversion is stressed
several times. “This shows how partnerships and collaboration can contribute to reducing
emissions and building competitiveness for industries” (SSAB 2021c). The importance of
collaboration to achieve goals is not only expressed by the partnering companies, but also by
external actors. The project has even received a prize, The Environmental Goals Prize, which is
founded by the Swedish Environmental Protection Agency, recognizing ambitious and successful
environmental work, which contributes to Sweden achieving its environmental goals (SSAB
2019d).

Regarding the second factor for the development pair, it was not possible to find any linkages
between company’s actions and allied state entities revealing knowledge or economic recourse
transfer that could facilitate a green transition. As previously mentioned, each of the partnering
companies are owning one third of the initiative (HYBRIT) and each company is contributing
with their own speciality, SSAB with world leading iron and steel making knowledge, Vattenfall
with electrification and sustainable hydrogen production and LKAB with high-quality iron ore.
However, the initiative is relying on collaborations with research institutes and on government
support, from which they receive knowledge and financial resources.

Moving on to the third factor. Martin Pei stated that SSAB and partner companies are
receiving strong political support. The joint venture has received financial support throughout
different stages of the project. The Swedish Energy Agency supported the initiative with SEK
7.7 million in funding for the pre-feasibility study (SSAB 2017c¢). As the initiative progress more
fundings were granted, additional SEK 54 million from Swedish Energy Agency (SSAB 2017c)
which “opened the doors for a launch of a number of new research projects by organizations
such as KTH, Luled University of Technology, SWEREA MEFOS, Lund University, Stockholm
Environmental Institute, and RISE, who will work toward the goal of a carbon-dioxide-free steel
industry” (ibid). Further on, for the pilot phase “It was recently announced that the Swedish
Energy Agency will also be contributing around 37 per cent of the expected SEK 1.4 billion cost
of the pilot study phase, with the three owner companies meeting the rest of the cost” (SSAB
2018a). And additionally it has received SEK 528 million in financial backing by the Swedish
Energy Agency (SSAB 2018c). And in 2019 “the Swedish Energy Agency is contributing almost
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SEK 50 million towards the construction of a storage facility for hydrogen at the HYBRIT pilot
plant for fossil-free steel” (SSAB 2019c¢).

It is observable how the Swedish Energy Agency has been contributing to help to support the
Swedish steel company SSAB in their efforts to establish a new environmentally-friendly steel
making process. In the SSAB press release in 2018 the Swedish Energy Agency commented on
their active involvement in HYBRIT “we are contributing to the long-term competitiveness of
the Swedish steel industry and gearing up work on the unique green energy systems in Sweden.
In addition, we help drive the transition to a fossil-free industry and a sustainable society”
(SSAB 2018b).

In summary, based on the gathered evidence for development pair factors, it is possible to
claim that an alliance between a company and a state agency was important for the green
conversion commitment, because of collaboration the SSAB was able to create the first
fossil-free steel, based on different competencies of the companies. It was not possible to find the
evidence for the second factor from the development pair that proves useful for knowledge and
financial exchange, but the alliance has been very useful for gaining external financial and
political resources for green conversion and receiving funding for further development of the

project.
6.4. Resource Theory

In order to understand the resource contribution to the company’s commitment to green
transition the SSAB and its competitors were examined in regards to their annual revenues and
profits. SSAB as their competitors in Europe lists ThyssenKrupp AG, Salzgitter AG,
ArcelorMittal S.A. and VoestAlpine (SSAB 2022).
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Figure 6: The Annual Revenues of SSAB AB and its Competitors Between 2015-2021
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Figure 6: The Annual Revenues of SSAB AB and its Competitors Between 2015-2021 (Millions of US
Dollars) based on Macro Trends (2015-2021).

Figure 7: The Annual Profits of SSAB AB and its Competitors Between 2015-2021
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Figure 7: The Annual Profit of SSAB AB and its Competitors Between 2015-2021 (Millions of US
Dollars) based on Macro Trends (2015-2021).
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From the two histograms it is observable that in comparison to the competitors in Europe SSAB
is having the smallest revenue and profits, and especially in the year when the HYBRIT project
was announced, but still the company has made a significant commitment to the green
conversion.

After gathering evidence for the first factor, the factor deduced claimed that a larger company
based on revenues will more likely commit to green conversion, however the histogram shows
that it is not the case.

And for the second factor, the evidence also showed that the company had the smallest
profits in comparison, the factor deduced from a theory claimed that resource slack of a company
will facilitate the green transition. Despite the fact that the SSAB has the smallest profits it was
still able to significantly commit to green conversion. In SSAB communications and Swedish
newspapers the companies have stated that they will do everything regarding time and money for
the initiative (Ostberg 2016), but for the initiative to be successful, strong government support is

still needed.
6.5 Concluding Discussion

Returning back to theory. Kingdon explains why certain issues receive attention and get placed
on the agenda. He puts an importance on the windows of opportunity (policy windows), which
works the most efficiently in combination of three streams. In the first one the problem gets
recognized, in the second one an alternative solution is available that is feasible and third, the
political climate is positive for change. Meaning that in order for a company to be able to place a
green transition on the agenda, there needs to be an opening which allows it. The investigation
started with detecting these junctures that have been independent from a company that were
promoting and facilitating green transition and seeing how they have contributed to SSAB’s
commitment to green conversion. From the gathered evidence it was possible to observe that the
opening in social, political and industrial world, in connection to Paris Agreement, increasing
environmental consciousness, pressure for companies to manage their CO2 emissions and
increased carbon pricing contributed to SSAB’s commitment to green transition and innovation,
to find a solution to decarbonize their company, to satisfy their customers and comply with the

goals set.
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Not all companies react to these windows of opportunity. Therefore, further other factors were
used to see why in particular SSAB was able to react to them, examining different internal
factors and capacities. According to Kingdon’s theory, there needs to be a change initiator that
uses these openings and moves the topic further on the agenda. In the case of SSAB Martin Pei
has been a crucial factor in SSAB commitment to green conversion. According to the theory
there is a person that can be pinpointed for championing the topic moving further on the
company’s agenda, who poses trustworthiness, knowledge and expertise to achieve the goal.

Additionally, there is the link between the policy window and the policy entrepreneur. Martin
Pei has been with the company since 2001, but the initiative started to take place in 2015.
Meaning that, before there was not the right social environment to start the project, which is in
line with the Kingdon’s theory, there might be several solutions circulating around the issue, but
the timing might not be right. The push for more sustainable solutions and the pressure to be
fossil-free has created the window for change. And the environment of the Swedish government
supporting initiatives that are coming up with new solutions to address climate change were
facilitating the change and SSAB commitment and Martin Pei, recognizes the opening for
change.

Reaching out to potential collaborations as a solution to the recognized issue is in line with
the Kingdon’s multiple stream framework, that the aim can be placed on the agenda if there is a
feasible solution. The solution that addressed the problem is collaboration with Vattenfal and
LKAB. HYBRIT initiative by SSAB in collaboration with Vattenfall and LKAB is a great
example of what Fridlund would call a development pair, a collaboration between a large
industrial company (SSAB) and state agencies (Vattenfall and LKAB) to develop a new
technology (HYBRIT). Fridlund stated that significance for partnering is played not only on
material resources a company has, but also the partnering company abilities and competences. In
SSAB communications, the collaboration is based on the best quality iron ore and fossil-free
electricity. In general, the collaboration has been underlined as a crucial component to the
commitment to green transition and to achieve the ambitious goal to decarbonize the steel
industry. Additionally, Fridlund also underlines the importance for the social and political
atmosphere that are playing a role for the establishment of the development pair, returning back
to the windows of opportunity. Governments were also providing resources and supporting

initiatives that will help to address the issue of CO2 emissions and help to reach the Swedish
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ambition to be fossil-free by 2045. Meaning that there is a link to a development pair and policy
window and also the resources. The gathered evidence showed that the collaboration is useful to
gather external resources and political support to continue the process to green transition and
development of the new technology that would completely eliminate the CO2 emissions in their
production line by 2026.

Addressing the resource explanations, the theory claimed that a larger company with larger
revenues and resource slack can achieve more ambitious goals and most likely will commit to
green conversion. However, the gathered evidence showed that SSAB in comparison to its
competitors in Europe has the smallest revenues and profits, however the company was still able
to commit to green conversion, showing the importance of other chosen factors previously
discussed and that the resources were still sufficient to change the agenda.

Lastly, based on the evidence gathered in this study shows that the policy windows, policy
entrepreneurs and proactive development pair contributed to SSAB’s commitment to green
transition. However, resource explanations such as the revenue and profit were not as important
for a company’s commitment to green conversion, however further research could be done in

regards to resource explanations discussed in the section 7.2.
7. CONCLUSIONS

This study addressed the research question: “7o what extent did policy windows, policy
entrepreneurs, proactive development pair and networks, and resources contribute to SSABs
commitment to green transition for steel production in the 2020s?” using a case study method
(Yin 2014) to examine the factor contribution to SSAB’s commitment to green conversion,
gathering evidence from secondary data such as Swedish newspapers (Dagens Industri, Dagens
Nyheter and Svenska Dagbladet) SSAB annual reports, SSAB press releases and other
publications relevant for the study. The theoretical approaches used in the study were Kingdon’s
Agenda-Setting Theory, from which Policy Window and Policy Entrepreneur concepts were
used, Fridlund’s concept of Development Pair and Networks and Penrose’s Resource Theory.

To be able to place green transition on the agenda, there needs to be independent junctures
outside the company. This paper examined how these junctures have contributed to the
companies’ response to commit to green transition, in particular examining Swedish steel

company SSAB AB and the policy windows as opportunities for change. And why in particular
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SSAB were reacting to them and what other factors were important to why SSAB had the
capacity or ability to commit to green steel transition in steel production in the 2020s.

Based on the evidence gathered this study shows that the policy windows, policy
entrepreneur and proactive development pair and networks contributed to SSAB’s commitment
to green transition for steel production in the 2020s. However, based on comparison with the
SSAB competitors, resource explanations such as the revenue and profit were not as important
for company’s commitment to green conversion.

Lastly, this study does not establish any causal relationships, the aim was to gain a deeper
understanding of SSAB’s commitment to green transition and how the chosen factors have
contributed to it. This study, nevertheless, has limitations that could be overcome by further
research. The limitations and suggestions for further research are discussed in subsections 7.1

and 7.2.
7.1 Limitations of the Study

This section of the paper critically reflects on this research. Yin (2014:45) lists four criteria for
judging the quality of the case study research: construct validity, internal validity, external
validity and reliability. Further on, these criteria are analyzed in connection to this study.
Regarding case study methodology, construct validity is the hardest to establish. The case study
method has been criticized for researchers’ failure to develop a sufficiently operational set of
measures for the concepts being studied (Yin 2014). In order to meet the criteria of construct
validity, I have deduced the most obvious and relevant factors from the theories and identified
the straightforward operational measures to match them. Additionally, despite the fact that the
study would have truly benefited from an interview with the representative from SSAB to add
further knowledge related to the findings. I have used a variety of sources and data triangulation
in order to advance this validity.

External validity deals with whether the findings are generalizable. Case studies have been
criticized regarding generalizability, as how one single case can be representative so that it would
yield findings that could be applied to more general cases. Of course, they cannot be generalized,
however, a single-study method was appropriate. Bryman (2016) claims that there are several
types of cases, and the critical case is a case when the researcher has a well-developed theory and

a case is chosen on the grounds that will allow a better understanding of the circumstances
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(Bryman 2016). The investigation in this study is unique as it stands out from any other steel
companies, by its commitment to green transition, therefore it was an appropriate case to select
in order to gain deeper insights and understanding of factors that have contributed to it and how
these factors have been linked together. Despite the outcome of this current study being limited
to the particular case of SSAB, I have shown how my selected case differed from other cases in
the data analysis. And Yin (2014) says regarding whether a single case can be generalized is that
the case can be generalized to the theoretical proposition and not to the population or universes.

In order to address the issue of reliability, in this case to increase it has been pointed out a
chain of evidence, allowing the reader or another researcher to follow any evidence starting from
the research question to conclusion. Bryman’s (2016) criterion of replicability, which deals with
a possibility of replicating the study. The researcher needs to describe the procedures taken in
detail in order for the study to be replicable (ibid). I have been transparent regarding the factors
deduced from theories, how they have been operationalized and what sources and methods were
used in analysis.

Lastly, the case study method has been criticized regarding interference and biasness of the
researcher. As mentioned earlier one limitation of this study was not being able to conduct
interviews due to lack of responsiveness and the data used was many times left to
self-interpretation. However, despite this the sources, data and methods have been triangulated
which helped to address the biasness. The goal of the study was to see the contribution of the

factors and it was achieved.
7.2 Suggestions for Future Research

This section gives the potential suggestions for future research in the lines with this one. First, it
could be possible to address the limitations of this particular study. As mentioned in the previous
section, one limitation was that it was not possible to gather data from interviews due to lack of
responsiveness, therefore this study was based on secondary data only. Potentially, this could be
tackled, by reaching out to other individuals working in the company, which would give even
deeper insights regarding the research area as for some aspects of this study the data was not
specific enough, for example regarding the knowledge exchange between the three companies,

this could be asked in the interviews or also for some factors the evidence was stronger than for
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others, conducting interviews would truly help to make the statements stronger. Additionally, for
investigation, government reports could have also been included as secondary data sources.

Further on, in order to make this study more rigorous it would be possible to conduct a
comparative case study. Bryman (2016) claims that we understand phenomenon better when it is
contrasted with another case. “We understand social phenomena better when they are compared
in relation to two or more meaningfully contrasting cases or situations” (Bryman 2016:65). It
would be possible to choose another company based on the principle of similarity or difference.
Potentially, comparing companies from a country that also is heavily dependent on steel for their
welfare and is well industrialized, such as Germany for example, to see if the chosen factors are
important for the commitment to green transition.

Another possibility would be to re-assess and expand the theoretical model, by finding other
aspects that have not been particularly researched in this study, to see if other variables have also
contributed to the company’s green transition commitment. Another option would be to deduce
different factors from theories and potential indicators. As mentioned in the discussion section
the gathered evidence showed that in comparison to SSAB’s competitors SSAB had the smallest
revenue and profit, but the company was still able to significantly commit to green conversion.
Meaning that the resources were sufficient for green transition, and only the external aspect of
the resource contribution was explored, potentially indicators such as statements in annual
reports in a given year related to commitments to the green transition and allocation of a special
or specific budget for the green transition to see the actual resource contribution in the green
conversion could be included in the study. Also, the resource theory section could also have been
extended by including the numbers of employees from companies or net worth, adding new ones

could also offer different findings.
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