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A B S T R A C T   

To counter climate change, societies are under pressure to transform energy and transport sectors. Considering 
the crucial node position of ports in the intersection between energy and transport systems and their connecting 
of numerous sectors, markets, and values chains, they have hitherto received surprisingly little attention as 
potential sites for whole system thinking and deep transition. Their heterogeneity suggests that ports are likely to 
follow different transition pathways. This study explores two Norwegian frontrunner ports to demonstrate how 
social processes are part of the fabric that constitutes transition pathways in ports. The transition pathways in the 
two ports diverge according to how they are shaped by deep learning, resource capacity and the collective action 
of their wider networks, as well as the specificity of expectations. The study complements existing research on 
transition pathways by focusing on social processes beyond the niche level and by suggesting inter-process and 
inter-level dynamics to be decisive for the direction of transition work. Contrary to earlier findings, the paper 
demonstrates how broad and diversified networks may also represent a challenge to the directionality of tran
sitions work. Ports can, however, promote transition work by aligning expectations to port sustainability with 
expectations in specific value chains.   

1. Introduction 

Societies, sectors, and systems are under pressure to reduce climate 
emissions and build more sustainable communities. A well of research 
has delved into the premises for making such a transition (see Köhler 
et al., 2019; Sovacool et al., 2020 for recent overviews), focusing on how 
sociotechnical systems could be nudged, lured or forced onto more or 
less disruptive pathways towards sustainability. Research on 
socio-technical transition pathways has also been sparked by the 
recognition that transitions are context dependent and unfold differently 
under highly different circumstances (Lindberg et al., 2019). 

This study focuses on a transition site where a variety of contexts and 
circumstances clearly shape presumably similar transition cases in 
different directions, namely ports. Ports are important nodes in the 
intersection between energy and transport systems, ensuring the shifting 
of goods and passengers between sea and land transport. In connecting a 
number of sectors, markets and value chains, ports can promote whole 
system thinking (McMeekin et al., 2019) to ensure deep transitions 
(Geels et al., 2017). However, the complexity represented by the con
glomerates of actors and activities in ports, also suggests that each port 

represents a unique transition context. Among other, transition poten
tials in ports depend on geographical contexts, port characteristics and 
capacity, ownership strategies, local history and culture (Damman & 
Steen 2021). Previous research has studied the port of Rotterdam, 
focusing on the symbioses between the port and industrial activities in 
the region (Baas, 2008); the role of partnerships in moving the urban 
port towards sustainable co-existence with the city (Frantzeskaki et al., 
2014); and how transition management may be employed to destabilize 
the fossil fuel regime of the port (Bosman et al., 2018). 

Overall, however, the scientific literature on sustainability transi
tions has largely overlooked ports as transition sites and thereby also the 
multitude of transition pathways that could emerge (and diverge) in 
ports. This paper will contribute to fill that gap by exploring emerging 
transition work in two Norwegian ports. These two ports are placed in 
seemingly similar transition contexts, but are nonetheless on diverging 
transition pathways. Thus, by studying these two cases we can know 
more about how pathway creation occurs in this domain. More specif
ically, we seek to demonstrate how emergent transition pathways in 
these two ports appear to diverge by studying social transition processes 
that the port actors engage in. This shows not only how these processes 
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enable transition work altogether, but also how port actors operating in 
these two ports shape the direction of transition work. The purpose of 
this study is therefore to demonstrate how social processes are part of 
the fabric that constitutes transition pathways. More specifically, we 
ask, how can social transition processes shape transition pathways through 
enabling and directing transition work? 

Answering this question allows us to understand how social pro
cesses build transition work and thereby promote (or impede) transition. 
By emphasizing processual characteristics, we also go beyond most 
scholars, who stress technological components of transition pathways. 
Social processes are considered essential in driving transitions forward 
(e.g. Schot et al., 2016; Naber et al., 2017; Schot and Geels 2008; 
Söderholm et al., 2019; Borup et al., 2006), and are in literature on 
sustainability transitions often thought to revolve around networks, 
expectations and learning. The production of expectations contributes to 
align perceptions and produce shared realities which build legitimacy 
and protective spaces for emerging niches. Building social networks that 
support emerging niches and collaborations can destabilize incumbent 
regimes, especially when networks draw on diverse stakeholders that 
commit resources. Learning has proven important for modification and 
improvement of niches, as well as modification of assumptions and in
terpretations upon which the stability of incumbent regimes is built. 

By exploring emerging transition work in two ports, this study ad
dresses uncomplete transitions. Such an approach is crucial to identify 
factors that might tilt a potential transition in one direction or the other. 
Studying emergent transitions calls for targeting cases that are at an 
early phase of transition, or cases that might eventually evolve into 
transition. Should research on sustainability transitions be able to 
contribute to accelerate transitions, understanding failures, struggles 
and factors that hamper emerging transitions is just as important as 
studying successful transitions. As such, this study could also increase 
understandings of acceleration, a phase of transitions which is relatively 
under-explored (e.g. Valkering et al., 2017), but which depends on the 
enrolment of new actors like, for instance port actors, into transition 
processes. 

Studies of sustainability transitions need to look beyond niche de
velopments and focus more on institutional and organizational contexts 
(Truffer et al., 2017). Unlike most studies of social processes within 
sustainability transitions research that typically relate to a particular 
niche (e.g. Pedersen and Nygaard, 2018; Falcone and Sica, 2015), this 
study therefore explores the orientation of port actors within the place 
specific and spatial contexts they are situated. This is an important 
endeavor, as understanding how networks, expectations and learning 
constitute such contexts also shed light on geographies of transition 
(Hansen and Coenen, 2015; Binz et al., 2020) which overcut regimes 
that the heterogeneous mass of port actors is part of. This means that our 
study does not explicitly aim to explore constitutive aspects of social 
processes, i.e. how these processes are maintained and (re)produced, but 
rather aims to understand the current functions of the social processes in 
shaping transition work. 

The remainder of this article is structured as follows. The next section 
gives an overview of existing literature on transition pathways and how 
they could be shaped by networks, expectations, and learning. Section 3 
presents methods and data used to understand the role of social transi
tion processes in the two case ports. The next four sections present the 
case ports, and ways in which their transition pathways are shaped by 
social transition processes. Finally, Sections 8 and 9 provide discussions 
and summaries of the study. 

2. Theorizing transition pathways and social processes 

A central issue in transition studies is the prospects of socio-technical 
systems and how they over time evolve onto different pathways. Socio- 
technical transition pathways "(..) are concerned with the multiple and 
interlocking causal processes involved in transitions" (Rosenbloom, 
2017). Part of the transition literature is thus dedicated to understanding 

how transitions evolve and by what types of processes systemic renewal 
occurs. In their early work, Geels and Schot (2007) suggested a typology 
of four transition pathways, based on whether pressure from niche and 
landscape levels were disruptive or reinforcive, and whether in
novations were sufficiently mature. Others have suggested other typol
ogies, emphasizing pressures and resources (Smith et al., 2005), 
coordination and resources (Berkhout et al., 2004), or degrees of sus
tainability and disruption (Lindberg et al., 2019). 

Geels and Schot’s (2007) systemic approach to transition pathways 
has received criticism for under-acknowledging the role of agency. As a 
response, nuance was added to their typology (Geels et al., 2016:901), 
arguing that transitions do not just emerge as a result of struggle and 
pressure on the regime level, but that transitions can also be non-linear 
and enacted, stressing that "(…) shifts between transition pathways are 
influenced by a range of developments: changing composition and 
strength of actor coalitions; learning processes and on-the-ground ex
periences (..) [and]; landscape developments (…)". In line with this, 
sustainability transitions scholars have highlighted the roles of agency 
and actors in shaping transition pathways, for instance, stressing that 
system-level change, by definition, is “enacted through the coordination 
and steering of many actors and resources, whether these are intended 
or emergent features of transformation processes” (Smith et al., 
2005:1492). Others have claimed that understanding transition path
ways calls for an analytical approach that goes beyond the regime-niche 
dichotomy (Berggren et al., 2015). Building on these insights, this study 
emphasizes the need to understand actors and agency beyond the 
niche-regime dichotomy should we be able to identify emergent features 
of transformation processes and pathways. 

The discussion above also points to the tendency of transition 
research to study transitions either from a systemic (regime) perspective 
(e.g. Köhler et al., 2020) or a niche perspective (e.g. McDowall, 2014; 
Mirzania et al., 2020). Granted, studies focusing on the niche level have 
been more attentive to the role of actors and agency. In studying 
low-carbon electricity in the UK, for instance, Foxon et al. (2010) and 
Fox (2013) describes different sets of actor logics that can produce 
different transition outcomes. Yang et al. (2020) describe institutional 
activities in niche and regime actors to demonstrate divergencies be
tween pathways in solar PV. Many studies also discuss how expectations, 
networks and learning shape how transitions evolve, for instance, talk
ing about how actors build networks to reinforce their ’logic’ (Foxon 
et al., 2013) and suggesting that visions and expectations hold several 
functions for shaping transitions, such as mapping possibility spaces and 
providing narratives for mobilizing resources (Smith et al., 2005). There 
are also studies of transition pathways targeting social transition pro
cesses specifically, presenting the theoretical underpinnings for under
standing these processes that remain at the core of this study. 

2.1. Social networks 

There is an abundance of research on the role of social networks in 
sustainability transitions. As we focus on the functions of networks in 
shaping transition work, we find it useful to draw on the resource based 
perspective on networks as presented by Musiolik et al. (2012). We 
consider the functions carried by social networks in shaping transition 
work to be inherently tied to the capacity of network actors to establish 
and apply the resources available in these social networks. Musiolik 
et al. (2012:1033) refer to resources as shaped by the "broader resource 
space" of networks, arguing that cyclically pooling available resources 
between networks of actors provides direction and a sense of control. 
They define resources as "assets which are strategically developed, used 
and transformed by actors (…)" (Musiolik et al., 2012:1034). Thus, 
developing transition pathways not only depends on resources such as 
financial assets and economic or human capital, but also resources 
embedded in culture, trust, goals, and reputations. Building on this, 
networks can successfully progress transition if able to draw on the 
variety of resources available to them. 
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Transition scholars have suggested several ways for actors to pro
mote transition through building on their resource spaces. For instance, 
producing and exchanging resources such as knowledge and experience 
within niches can increase the ability of networks to or modify in
novations, demands and preferences (Schot et al., 2016), and thereby 
impacting the diffusion of innovations. Further, resources are crucial for 
enabling actors to take collective action, that is collectively engaging each 
other with regard to promoting new technologies and to accelerate their 
production, use and diffusion (Markard and Truffer, 2008). Collective 
action is particularly effective when supported by formal networks 
(Musiolik et al., 2012), in which actors are bound to draw on comple
mentary resources to coordinate strategies and objectives. 

Drawing on resources in vast networks may also allow actors to 
create protective spaces for emerging niches (Naber et al., 2017; Smith 
and Raven, 2012). In particular, wide networks with a wide set of 
complementary resources (i.e. broad networks) and networks in which 
actors are committed to pool their resources (i.e. deep networks) are 
likely to support and promote the successful breakthrough of niche in
novations (Schot et al., 2016). Thus, networks that efficiently promote 
transitions tend to be broad and deep, i.e. include different groups of 
stakeholders that express multiple perspectives and that mobilize re
sources and commitment (Schot et al., 2016; Schot and Geels, 2008). 
This could be translated into network performance (Newell et al., 2017; 
Provan and Kenis 2007; Klijn, 2005), which in the literature is consid
ered the product of high actor diversity, high level of integration and high 
degree of stability in the network (Söderholm et al., 2019). In contrast, 
underperforming networks might impede transitions, particularly by 
imperiling niche development, and previous research has seen several 
examples of emerging transitions being obstructed by weak social net
works (Giurca and Metz, 2018) or unproductive network composition 
(Falcone and Sica, 2015; Normann, 2017). 

The network compositions in ports are likely to vary from one port to 
another and to consist of heterogeneous sets of actors, activities, tech
nologies, and institutions. As transition work at ports involves wide 
networks that cut across sectors and value chains, ports are in position to 
encourage deep transitions, which requires fundamental shifts in 
directionality and logic across sectors (Schot and Kanger, 2018). This 
renders ports interesting sites for studying how differences in network 
complexity, integration and stability contributes to shaping coherent or 
diverging transition pathways. 

2.2. Expectations 

Transitions could also be shaped by expectations, which are real time 
representations of future situations (Borup et al., 2006; Budde et al., 
2012). The evolution and diffusion of innovations rely on widely shared 
perceptions of future prospects (Schot et al., 2016), particularly in early 
phases of transitions (Hoogma et al., 2002; Skjølsvold, 2014). Expecta
tions could also provide direct and indirect guidance in innovation 
searches (Budde et al., 2012; Bakker, 2014) and encourage investments 
to realize societal and collective goals (Schot and Geels, 2008; Borup 
et al., 2006). 

Several studies discuss the definition and role of expectations in 
transitions (e.g. Berkhout, 2006; Geels and Smit, 2000; Konrad, 2006; 
Van der Voorn and Quist, 2018; Hansen and Bjørkhaug, 2017). Sum
marizing this research, Alkemade and Suurs (2012) provide a useful 
distinction between four functions of expectations. Firstly, expectations 
can serve to coordinate and align actors and activities, so that expecta
tions shape decision making (Van Lente and Rip, 1998) and cognitive 
frames (Schot and Geels, 2008). This is particularly salient when ex
pectations are shared by many actors (e.g. Naber et al., 2017). Second, 
expectations can build legitimacy around emerging technologies and 
create protective spaces that allow technologies to mature in peace (Schot 
et al., 2016). The agency of actors is therefore essential to diffuse visions 
and innovations (Van der Voorn and Quist, 2018). Third, expectations 
can motivate actors to mobilize and dedicate resources to new 

technologies (Alkemade and Suurs, 2012) through mutual commitment 
(Borup et al., 2006), especially when they suggest urgency and immi
nent change (Schot et al., 2016). The mobilizing effect is particularly 
fierce when expectations are tested and confirmed by empirical obser
vation (Schot and Geels, 2008; Bakker, 2014). Finally, expectations can 
contribute to reduce perceived risks and uncertainty (Borup et al., 2006; 
Alkemade and Suurs, 2012), especially in early phases of transition 
when innovations are immature and uncertainties are high (Budde et al., 
2012). 

The potential of expectations to shape transition pathways lies 
particularly in their ability to balance stability and flexibility. Stable 
perceptions can more easily be placed within larger sociotechnical 
narratives (Schot et al., 2016) and thereby linked to other expectations 
(Budde and Konrad, 2019) which may reinforce their legitimacy and 
validity. A challenge, however, is balancing stability with the need to 
adjust according to experiences that may dismiss or modify expectations 
(Schot and Geels, 2008). Expectations are therefore contingent on a 
temporal dynamic, often characterized by hype-disappointment cycles 
(e.g. Borup et al., 2006; van Lente et al., 2013; Verbong et al., 2008; 
Dedehayir and Steinert, 2016). Thus, expectations can also slow tran
sitions down, and lack of shared visions (or directionality) is known to 
be a potential transformation failure (Weber and Rohracher, 2012). Lack 
of expectations to an emerging niche could for instance obstruct actors 
from engaging in that niche (Budde et al., 2012; Budde and Konrad, 
2019) or actors might withdraw their support if developments are ex
pected to change (Bakker, 2014). Transitions could also halt if expec
tations are inconsistent and not shared between actors within a niche 
(Hansen and Bjørkhaug, 2017; Alkemade and Suurs, 2012) or between 
different governmental levels (Mutter, 2019; Tidwell et al., 2018). 

Given the complexity and context laden nature of ports, it is likely to 
assume that the multitude of actors and markets interacting in ports are 
also reflected in a multitude of expectations. This could pose a challenge 
in uniting actors around common visions, but could also represent an 
opportunity for enhancing our understanding of how expectations and 
co-production of visions shape transition pathways. 

2.3. Social learning 

From the transitions literature on actors, agency and local specificity, 
we know that social learning is essential to realize sustainable devel
opment (Van Poeck et al., 2018). The main function of learning in 
progressing transition is to allow modification of innovations, expectations 
and sociocultural perceptions (Naber et al., 2017). This includes learning 
about innovations and their exogenous aspects (Schot et al., 2016), as 
well as fundamental assumptions that may guide interpretations and 
behaviors (Argyris, 1976; Argyris and Schon, 1974). It is therefore useful 
to distinguish between different types of learning in transition work. 

Broad learning (first order learning) implies learning about the 
technology at hand, but also external aspects such as regulations, soci
etal, cultural and environmental impacts, market potential and user 
preferences (Schot et al., 2016). The diffusion of such knowledge could 
be instrumental in producing radical transition pathways, as it has been 
argued that one area of expertise alone does not have sufficient "prob
lem-solving capacity" (Van Poeck et al., 2018). However, broad learning 
can mostly produce incremental changes (Pahl-Wostl et al., 2013). In 
contrast, deep learning, or second order learning, implies fundamental 
changes to assumptions that guide interpretations and behaviors. Deep 
learning therefore often allows for more radical changes (Argyris, 1976; 
Argyris and Schon, 1974). It may resembles "triple loop learning" 
(Pahl-Wostl et al., 2013), where revisiting, scrutinizing and potentially 
altering, underlying values, beliefs and world views are considered 
necessary for structural transformation. Questioning what is taken for 
granted and institutionalized (i.e. "unlearning", Baas, 2008) has proven 
to allow for creatively producing new perspectives, skills and practices 
(Van Poeck et al., 2018). Furthermore, deep learning can occur both at 
the individual and group level (Sengers et al., 2019), and can be 
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achieved through actual use of innovations when users reflect around 
assumptions they take for granted (Schot et al., 2016). Experiments that 
confirm or contradict expectations are therefore essential in this kind of 
learning processes (e.g. Brown et al., 2003; Rosenbloom et al., 2018; 
Berkhout et al., 2010). 

Considering the many technologies and innovations that are relevant 
in transitioning ports towards sustainability (Bjerkan and Seter, 2019), 
substantial broad learning is likely to be crucial for the ability of port 
actors to identify and select technological components of their transition 
work. The strong incumbency of many of these actors could also indicate 
that deep learning (or even unlearning) could be cardinal for transitions 
to evolve in ports. 

2.4. Summing up dimensions of social processes that shape transition 
work 

Table 1 summarizes dimensions of social processes that can enable 
and shape transition work, as presented by the literature referenced 
above. The table distinguishes between i) different dimensions of social 
processes and ii) characteristics that might provide momentum in the 
transition work. The latter refers to aspects of social processes that may 
impact the forcefulness of transitions. For instance, expectations that are 
shared, specific and confirmed, and heterogeneous, tight networks, are 
considered to effectively drive transitions forward. 

The dimensions and characteristics displayed in the table will be 
used throughout the following analysis to demonstrate how social pro
cesses shape transition pathways in the two ports. However, before 
demonstrating how social processes can produce diverging transition 
pathways in ports, we will first elaborate on how data was collected and 
how the analysis was carried out . 

3. Methods 

3.1. Data collection and sample 

The paper is based on data from interviews with 25 actor represen
tatives in the Norwegian ports of Oslo and Kristiansand between October 
2018 and February 2019. The representatives were identified through 
purposive sampling (Berg, 2001; Tongco, 2007) in collaboration with 
key port contacts. Actors considered to play active roles in sustainability 
efforts in and around ports were explicitly targeted. Some informants 
were also suggested by other informants (i.e. snowballing, Goodman, 
1961). 

The port literature provides several categorizations of port actors (e. 
g. Rodrigue et al., 2010; Lam et al., 2013; Hall et al., 2013), which 
typically encompass actors in the port area (terminal operators, goods 
owners, warehousing, piloting and towage, waste collection etc.), actors 
in the transport domain (transport users, providers, agents and opera
tors), and community actors (authorities, NGOs and interest organiza
tions, port authority, residents etc.). This study applied a similarly broad 
approach, thereby encompassing the variety of actors that might engage 

in and shape transition work in the two ports. 
Interviews were based on a semi-structured interview guide which 

allowed the informant to narrate freely around each question and 
address issues that were not defined in advance. Table 2 gives an 
overview of interviews with port actors. The sample included repre
sentatives from transport companies, forwarding agents, terminal op
erators, industrial companies, local, regional, and national authorities, 
port authorities, port association, and energy suppliers. Energy suppliers 
provided hydropower electricity, LNG, biogas and hydrogen. The sam
ple also included organizations that conducted several types of business 
and have several roles in the port and the transport system. The same 
organization may for instance be a transport provider, a forwarding 
agent, and a terminal operator. All industrial companies in the ports 
were further goods owners. Thus, the sample comprised non-exclusive 
categories of informants with several roles in ports and transport 
systems. 

The interviews were conducted on telephone and lasted between 30 
and 60 minutes. The researchers took notes continuously throughout the 
interviews. Upon completion of the data collection, all notes were 
loaded into text processing software for coding and analysis. 

3.2. Data analysis 

Data was explored through conventional content analysis (Hsieh and 
Shannon, 2005) based on codes in Table 3. These were defined with 
reference to theory and previous research on social processes within the 
sustainability transitions literature described in Section 2. The data gave 
an overview of the actors’ main network connections and the character 
of these connections. The accounts of the informants also described re
lations to actors that were not interviewed in this study (e.g. univer
sities, environmental organizations). Such relations were also included 
in the analysis. The network relations were further analyzed with regard 
to actor diversity (i.e. number of different actors and sectors in network) 
and integration (i.e. degree of formalized relations). The analysis also 
identified how actors engaged in and/or pursued collective action, how 
they worked individually or collectively to build protective spaces 
around niches, and whether specific niches and technologies were 
adopted by the actors in the network. 

The analysis of expectations included mapping the informants’ ex
pectations about the future and assessing whether these expectations 
were shared between port actors, specific and confirmed. This included 
expectations about the organization itself and its surroundings, possible 
future market developments, regulation and incentives, innovations, 
and technologies. The mapping allowed us to assess whether expecta
tions served to coordinate/align actors and activities, build legitimacy 
and niches, mobilize actors and resources, and reduce risk perceptions. 

The analysis of learning processes included identifying the attempts 

Table 1 
Summary of functions and reinforcive characteristics of social processes in 
transitions. Authors’ composition.   

Social networks Expectations Learning 

Dimensions Create collective 
action 
Build protective 
spaces 
Diffuse 
knowledge and 
technology 

Coordinate/align 
Build legitimacy/ 
protective space 
Mobilize resources 
Reduce risk 
perception 

Modify 
innovation 
Modify 
expectations 
Modify 
sociocultural 
perceptions 

Reinforcive 
characteristics 

Diversity 
Integration 
Stability 

Shared 
Specific 
Confirmed 

Broad 
Deep  

Table 2 
Port and transport roles covered by actors interviewed.  

Interviews in Port of Oslo (n¼10) Interviews in Port of Kristiansand (n¼10) 

Local authority* 
Port authority 
Terminal operator 
Energy supplier 
Goods owners 
Vessel/vehicle owners 
Transport service providers 
Transport buyer 

Local authority 
Port authority 
Regional authority 
Terminal operators 
Energy suppliers 
Goods owners 
Vessel/vehicle owners 
Transport service providers 
Transport buyers 
National Rail Authority, regional division 

Interviews related to both ports (n¼5) 
Norwegian Coastal Administration 

Norwegian Port Association 
Vessel/vehicle owners 
Transport providers 

*The City of Oslo is both local and regional authority. 
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of the actors to gain knowledge about innovations and preconditions for 
use. It also included identifying changing assumptions about in
novations, expectations and sociocultural perceptions. 

4. Two case ports in emerging transitions 

This study addresses social transition processes in two Norwegian 
frontrunner ports to demonstrate how such processes are part of the 
fabric that constitutes transition pathways. The Port of Oslo is located in 
the heart of the Norwegian capital and is a hub in the national transport 
system. The Port of Kristiansand is located at the southern tip of Norway, 
closely located to continental Europe. The ports are similar in many 
respects. Their goods traffic is dominated by container transport, tanker, 
and bulk transport, although with higher volumes in Oslo than in Kris
tiansand (Fig. 1). Both ports are served by cruise ships and ferries. 
During the first nine months of 2019, 1,8 million international (cruise) 
ferry passengers passed through the Port of Oslo, and 1 million through 
the Port of Kristiansand (Statistics Norway, 2019a). A lot of the goods 
transported to the port in Oslo is connected to the industrial activity in 
the port area, whereas the offshore and supply sector is a prominent port 
user in Kristiansand. 

Despite belonging to a group of progressive Norwegian ports in terms 

of sustainability and technology implementation, the two ports differ in 
ways that make them interesting contrasting cases for studying 
emerging transition pathways. The Port of Oslo is a Norwegian front
runner port when it comes to sustainability ambitions and endeavors, 
with explicit and ambitious sustainability goals. The port is owned by 
the City of Oslo, which aims to reduce the city’s greenhouse gas emission 
by 95% within 2030 (City of Oslo, 2016). This implies substantial re
ductions in the port area as well. The port is therefore explicitly included 
in the city’s ambitious climate policy, with an ambition to reduce 85% of 
CO2 emissions from the port within 2050. The port has also appointed a 
Director of Environment, and the large port organization (at least in a 
Norwegian context) has employees with specific competences on tech
nology, business development, policy, and governance. The port pro
vides high voltage shore power to international ferry lines, and its 
terminal operator is moving towards automation and full electrification. 
This is in line with the port’s zero emission action plan, which also 
emphasizes charging facilities and biofuel infrastructure for local pas
senger ferries. The Port of Kristiansand is one of several Norwegian ports 
who ambitiously implement technologies and innovations to improve 
own sustainability. It could be considered a frontrunner because of its 
position as an early mover in implementing high and low voltage shore 
power and installing solar power on rooftops. It also aims to become an 
environmentally friendly transport hub in the region. The port organi
zation in Kristiansand is less specialized than the one in Oslo, and the 30 
employees form a lean organization that hires needed competence from 
the outside. 

Thus, the two ports share certain similar transition contexts. They 
belong to the same geopolitical and macroeconomic realities; they are 
publicly owned and located in the city centers; they have similar traffic; 
are progressive in making use of new technologies and innovations; and 
are engaged in research and development to strengthen own sustain
ability efforts. Exploring these similar cases is useful to identify factors 
that promote progress in one case or impede it in another. The port 
organization could for instance draw actively on its social network in 
one case but not engage in network building in the other, or expectations 
could be aligned in the latter but divergent in the former. Hence, this 
study investigates the two cases’ emergent transition pathways by 
exploring how social processes shape their transition work. These ex
plorations are analyzed in the following. 

Table 3 
Description of codes applied in data analysis. Authors’ definition.  

Code Summarized description 

Networks The informant talks about formal and informal networks their 
organization is (not) part of and dialogue/cooperation they do/do 
not engage concerning sustainability issues. 

Expectations The informant describes their imagined future. The informant talks 
about their organization’s expectations and visions for the future, 
how and to what degree they expect having to change. The informant 
talks about innovations expected to emerge. 

Learning The informant talks about his/her knowledge about innovations and 
external aspects which do or do not foster diffusion of innovations 
(first-order learning). The informant further talks about the 
assumptions that underlie his/her organization’s motivations, 
priorities and decision-making (second-order learning). The 
informant talks about his/her perception of what the port is and 
should be (second-order learning).  

Fig. 1. Goods throughput in the two ports Q1–Q3 2019, in thousand tons. Source: Statistics Norway (2019b).  
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5. Producing visions and sharing expectations 

Expectations and visions can drive transitions along several di
mensions. As described more in detail in the theory section, they serve to 
coordinate and align actors and activities; they can build legitimacy 
around and protect innovations; they may mobilize and dedicate re
sources and reduce perceived risks among actors. The following pas
sages demonstrate how expectations enabled and shaped transition 
work in the ports of Oslo and Kristiansand. 

The largest difference between the two ports related to their agency 
and scope in facilitating visions. Unlike the Port of Kristiansand, the 
transition work in the Port of Oslo rested on visions that included the 
width of port activities and actors, as represented by the Port’s 17-point 
zero emission action plan. The Port envisioned a wide approach to 
transitioning the port, encompassing a multitude of innovations and 
stakeholders. The Port further sought to produce shared imaginaries 
among its users and other stakeholders. For instance, the port invited the 
city and a range of its users to develop a concept for the future zero 
emission port in Oslo. Not only did this serve to co-create long-term 
visions, but it also expanded their scope in providing visions for a range 
of technologies, such as energy production and storage, autonomous 
vessels, biogas and waste heat, hydrogen and alternative fuels. 

In contrast, the Port of Kristiansand did not actively seek to (co) 
produce visions among its users and stakeholders. Rather, the port’s 
transition work mainly centered around stepwise electrification of port 
activities, and projects and dialogues with individual users. As such, 
visions in the Port of Kristiansand were less produced and less encom
passing both in terms of scope (technologies) and time perspectives. 

Nonetheless, expectations in the two ports also aligned in several 
ways. Transition work in both ports was supported by the actors’ ex
pectations that they must prepare for a green future by reducing emis
sions and improving energy efficiency. Port actors were as such aligned 
in working towards more sustainable production, operations, and value 
chains, and their expectations about a green future drove them to 
explore sustainable solutions. This motivation seemed to be grounded in 
an almost promotional strategy. The belief that pressures to transform in 
a more sustainable direction would increase, raised the legitimacy of 
nearly any technology or innovation that was expected to improve 
sustainability issues. This pressure, however, was not perceived to be 
urgent and port actors did not expect to be penalized by their markets if 
they did not adjust accordingly. As such, non-change was not associated 
with high risk. The lack of urgency also related to how the port actors 
perceived the competitiveness within their sectors. There was a general 
assumption that no one would pursue sustainability if it implied eco
nomic loss, but actors disagreed on whether one could expect to profit 
from becoming greener or not. Port and local authorities considered 
sustainability transitions at ports as a viable business opportunity that 
enhanced their competitive edge, and thus expected green ports to win 
market shares over less green ones. They therefore mobilized for stricter 
regulation and greener policies to strengthen the positions of their ports. 
Conversely, actors enmeshed in port operations questioned the value of 
green profiling compared to time and cost-effective production. 

Further, transition work in both ports was strongly tied to expecta
tions regarding electrification. These were largely the result of clear 
policies and generous public funding schemes which reduced the actors’ 
risk perceptions and enabled mobilization of resources. Although port 
actors were unsure of the urgency and profitability of sustainability ef
forts, many port actors invested in electrification technologies, which 
reflected their high expectations around electrification. Electrification 
has been prominent in Norwegian energy policies, as also reflected in 
the policies of the two ports. Action plans and shore power strategies 
have built legitimacy to and continued protection of electrification as a 
viable pathway. Expectations and visions regarding operations that 
could be electrified were therefore strong, stable, and shared, and 
continuously confirmed by collaboration projects and practical 
experience. 

Nonetheless, we seem to be witnessing two cases of directionality 
failure in this study. Previous studies point to collective priorities and 
technology-specific policies (Weber and Rohracher, 2012) and the 
alignment of regulation and policy with social discourse as means to 
avoiding such failure (Yap and Truffer, 2019). In the two ports examined 
here, transition work and pathways not related to electrification were 
modest and vague. Technology and innovation expectations were highly 
unspecific, and few expectations served to legitimate specific in
novations or fuels. The difficulty in co-producing expectations beyond 
electrification might relate to the lack of directionality signaled by au
thorities and that ‘the battle of fuels’ was still considered undecided. One 
actor particularly highlighted the previous confusion related to liquified 
natural gas (LNG): after being perceived as a viable solution in the early 
2000s, new knowledge about the climatic footprint of LNG caused great 
skepticism and uncertainty (e.g. Gilbert and Sovacool, 2017), not unlike 
typical hype-disappointment cycles (Dedehayir and Steinert, 2016). 
Given the lack of political direction and interest, shared and specific 
expectations beyond electrification failed to mobilize actors, as risks felt 
prominent, leaving the ports to solve their challenges uncoordinatedly 
and by themselves. 

We found that directionality appeared to be strongly connected to 
sector-specific expectations. Identifying a clear transition pathway for 
the entire port can be challenging when expectations are not aligned and 
coordinated across value chains. The analysis, however, revealed, that 
expectations of various port actors were very closely related to the 
specific markets or industries they engaged with. Their actions were first 
and foremost connected to transformations in their own value chains. 
Among industrial port actors, for instance, environmental upgrading in 
value chains was closely connected to expectations regarding their 
future production. An industrial port actor in the mineral market ex
pected little change in future production and therefore saw no need to 
change own operations, whereas an industrial port actor in the cement 
market expected increased production due to new methods for obtaining 
raw materials and therefore prepared to use larger vessels more suited 
for emerging technologies. Thus, different actors could favor different 
transition pathways depending on what value chain they were part of. 
Given the heterogeneity of actors and corresponding value chains in 
ports, this could produce a variety of imaginaries that are not necessarily 
mutually supportive. In turn, this leaves transition work a challenging 
task for ports, which will have to align and navigate the complex and 
heterogeneous web of value chains that port actors constitute. 

6. Mobilizing social networks 

Social networks can drive transition along several dimensions. Ac
cording to the literature, networks can engage actors to collectively act 
towards a specific end; they can deliberately shield or support in
novations; they can contribute to diffuse innovations, knowledge, 
legitimacy and resources. The following section analyzes and discusses 
how the mobilization of social networks contributed to initiate transi
tion work in the ports of Oslo and Kristiansand, and how different 
characteristics of the social networks found in each port contributed to 
shape the direction of their respective emerging transition pathways. 

Actors in both ports were part of extensive, informal networks with 
relations between public policy (port, local and regional authorities, 
national transport authorities, national energy transition agency), 
expertise (consultants, R&D, technology and energy suppliers), interest 
and support organizations (port associations, environmental and busi
ness organizations), and operational port users (goods and vehicle/ 
vessel owners, terminal operators, transport buyers, providers and 
agents). The two cases differed, however, with regard to i) whether 
informal networks were converted into formal, collective action, ii) 
whether they engaged in strategic or ad-hoc use of network relations, 
and ii) the degree of integration in the port-city relation. 

The Port of Oslo demonstrated strategic use of network relations in 
actively and deliberately drawing on its wide network resources to 
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define and create support around its own transition work. The Oslo case 
was therefore characterized by successful collective action between the 
port and its users, its owner, and environmental organizations. The port 
engaged all its users in a variety of interactions, spanning from day-to- 
day discussions to collaboration agreements, and actively facilitated 
dialogue between port users and the port. The port also strategically 
involved its network resources to shield and nurture specific technolo
gies, such as shore power, automated solutions, and electric cranes. 

For instance, the port authority established a financial support 
scheme which allowed operational port actors to apply for funds to 
cover investments in more sustainable solutions. The port also orches
trated its wide range of users (terminal operator, equipment provider, 
mineral company, import company) and other actors (consultants, en
ergy company, city administration) to develop a joint zero-emission 
concept for the future port which entailed conceptualizing an innova
tive energy system for the entire port area. We further saw how the port 
authority drew on this large and coordinated network when preparing to 
introduce shore power. In planning the shore power connection for in
ternational cruise ferries, the port invited shipowners and a range of 
technology providers to a dialogue conference to ensure that the shore 
power solution would be usable and acceptable. The introduction of 
shore power was further enabled by mobilization across the social 
network; shipowners modified their vessels, environmental organiza
tions pushed for ambitious policies; the city set ambitious emission 
targets; the port authority funded and coordinated activities; and the 
energy supplier and consultants provided technological knowledge. 

To increase support and legitimacy around transition work in Oslo, 
the port and the city further sought collective action and teamed up with 
environmental organizations, who pushed for stricter regulations and 
more ambitious environmental policies. Environmental organizations 
had fiercely promoted sustainability measures in the City of Oslo, and 
their active lobbying eventually also compelled the port to enter into 
collaboration agreements to increase mutual understanding and ensure 
exchange of knowledge and perspectives. In continuing its efforts to
wards electrification, the Port of Oslo further entered into an intentional 
agreement with the local energy company to establish a joint enterprise 
dedicated to construct, operate, and maintain shore power facilities. 
Thus, we see that specific social networks were formalized, and that 
collective action was fostered to ensure directionality of the transition 
pathway in the port. 

In contrast to the Oslo case, extensive, informal dialogue in the Port 
of Kristiansand was to a limited degree converted into collective action. 
The port authority appeared more focused on providing sustainable 
services to its users (e.g. low voltage power supply) and less focused on 
developing joint port strategies together with its users. Collaboration 
between actors was often sporadic and project based. One example was 
the introduction of shore power, where the Port of Kristiansand was 
among the very early adopters in Norway. Unlike the meticulous process 
proceeding the shift to shore power in Oslo that involved diverse actors 
and that had gone on for several years, the introduction of shore power 
in Kristiansand was a more bilateral response to requests from particular 
port users and R&D actors. Both passenger ferries and offshore vessels 
requested it and the port authority was invited into an ongoing research 
project looking for a port willing to demonstrate their technology. As 
such, the nurturing of shore power did not result from collective action 
among actors mobilized in a broad network, but rather resulted from ad- 
hoc responses to specific requests in the network. Like in Oslo, the 
strategy was supported by the diffusion of competence and resources in 
the network, as the port authority relied heavily on competence from 
research and development, the regional energy company and consul
tants involved in solving practical challenges. 

The two cases also diverged on the level of integration between the 
ports and their owners: the cities of Oslo and Kristiansand. The direction 
of the transition work in Oslo was strongly shaped by the close relation 
between the port and the City of Oslo. The City of Oslo was instrumental 
in setting ambitious targets for port sustainability (Bjerkan and Seter, 

2021) and increasingly wielded its port ownership to steer and accel
erate transition work in the port. Hence, the city administration and the 
port in Oslo kept an extensive, continuous dialogue and collaborated to 
define shared policies and to jointly implement measures for reducing 
port emissions. 

In Kristiansand there were few examples of deliberate city-port 
collaboration. Local authorities supported the sustainability efforts of 
the port, but not very actively. This corresponds with the common 
approach among Norwegian public port owners (i.e. local authorities), 
who have tended to take a more laissez-faire approach, not emphasizing 
their role as port owners and accentuating the port’s autonomy as a legal 
entity (Bjerkan et al., 2021). Thus, in line with most Norwegian ports, 
the port authorities in Kristiansand, to some extent seemed to neglect 
opportunities to foster fruitful collective action towards sustainability 
transitions in the port. 

Thus, we clearly see how the transition work in the Port of Oslo was 
shaped by the mobilization and creation of collective action through 
building strong and stable networks with interest organizations, experts 
and port users. Transition work was also shaped by the network building 
protective spaces around certain technological solutions, such as shore- 
power, which rested on and contributed to knowledge and resource 
diffusion within the larger network. Consultants and R&D provided a 
basis for policy making and enabled public decision makers to under
stand their surroundings, technologies, and markets. In this way, port 
authorities gained access to knowledge resources they did not have 
themselves. This also made it easier for public policy actors such as port 
authorities to protect and legitimize these technologies. It also helped 
actors in port operations to select more sustainable technologies (e.g. 
vehicles or equipment). Thus, we see how the large and diverse social 
networks that were mobilized in Oslo enabled broad learning among 
port actors and the way relations in the network also served to diffuse 
knowledge about each other’s operations, perspectives and sustain
ability efforts, which again made it easier to enter into more formalized 
and specific collaborations related to sustainability transitions in ports. 
Already, we therefore see an indication of the important relationship 
between social networks and social learning, which is further elaborated 
on in the following section. 

7. Social learning 

As pointed out in Section 2, social learning can drive transitions 
through modifying innovations, expectations, and sociocultural per
ceptions. This section discusses how social learning enabled transition 
work and shaped emerging transition pathways in the two ports. Com
mon for both ports, was the prominence of broad learning (i.e. learning 
about technologies and innovations). Increased knowledge of and first- 
hand experience with technologies and innovations enabled port actors 
to identify and select measures for improving sustainability in own op
erations and value chains. Given the low maturity of many technologies, 
these experiences can contribute to modify innovations, and enable port 
actors to navigate among a range of emerging (and often competing) 
niches to make more qualified decisions regarding use and non-use. 

In the Port of Kristiansand, the port practiced learning by doing 
through incremental trial and error with specific technologies. The 
introduction of shore power, for instance, progressed in close collabo
ration with the regional energy utility and R&D actors. This strategy 
allowed the port to steadily increase own technology competence, as 
well as awareness around lacking or needed competences in the port 
organization and competences it could seek from others. 

In Oslo, broad learning increased the port’s ability to identify po
tential paths forward. Broad learning particularly related to the Green 
Shipping Program as an arena for learning about technologies and so
lutions for sustainable maritime transport. The program was adminis
tered by a renowned consultant company and built around an evolving 
set of pilots (e.g. autonomous transport, shift cargo from road to sea, 
environmental port index, alternative fuels) that joined port authorities, 
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regional and local authorities, goods owners, ship owners, technology 
providers, R&D, and port and industry organizations. The port actors 
described the program as a nexus for dialogue and experimentation 
which allowed them to realize and learn from solutions for green and 
efficient shipping. The program could also propel transitions as a 
network of complementary actors that shared resources, and that 
developed joint expectations and visions. Port actors therefore relied on 
knowledge from outside the port (e.g. experts and consultants) in broad 
learning, but also learned about innovations through dialogue between 
port actors, practical projects, and strategic planning. The previously 
mentioned dialogue conference on shore power in 2017 for instance 
educated the port on technical solutions for shore power. 

The transition work in the two ports diverged, however, in how port 
actors engaged in deep learning. Whereas changing role perceptions and 
perceptions about power distribution characterized the Oslo case, 
similar processes seemed absent in the Port of Kristiansand. In Oslo, the 
port’s explicit and ambitious transition work was among other the 
product of deep learning regarding the roles of port and city authorities. 
Port actors, the port, and the city all questioned the purely commercial 
orientation of ports and the laissez-faire ownership of cities. The 
increasing pressure on the city to act on climate change and local 
pollution, coupled with a green shift in political leadership, appeared to 
induce more active port ownership in Oslo. This coincided with overall 
urbanization of port areas and port regulation which strengthened the 
owners’ hold over public ports. 

The Port of Oslo was therefore increasingly considered a problem 
owner when it came to emissions. The port became embedded in local 
environmental policy and was expected to follow up on the city’s am
bitions. As such, the port authority experienced new, emerging expec
tations to become a more active community manager, i.e. joining actors 
to facilitate collaboration and improve performance. The actors in Oslo 
considered the port to be a facilitator and uniformly pointed to the port 
authority as key in progressing port sustainability. Strengthening the 
port’s role as community manager added to the list of competences the 
port needed and required it to cooperate with external expertise and 
consultancy to adequately fulfill its commitments. These commitments 
derived from the perceptions of a new, green reality for ports, suggesting 
that they should proactively deal with climate and environment to 
remain relevant and maintain autonomy. 

Further, the wide and coordinated transition work in the Port of Oslo 
derived from changing perceptions about distribution of power among 
port actors. On one hand, this related to the port’s potential reach into 
energy and transport systems. Historically, ports have been perceived as 
maritime, but informants stressed that ports needed to orient equally 
towards landside activities (i.e. port operations and hinterland trans
port) should they facilitate sustainability transitions. This implied 
appreciation of the port as a node in entire transport systems and that 
the Port of Oslo might influence transitions on the landside more than it 
currently did. 

On the other hand, deep learning seemed to modify perceptions 
about the distribution of power among operational port actors in Oslo. 
Transport buyers were considered to have more leverage than what is 
usually recognized in policy making, and port actors argued that the 
potential of non-maritime actors to induce transitions was under
acknowledged. Transport buyers explicitly reflected around own po
tential to influence the maritime sector, for instance through transport 
service procurement, which could pressure ship owners and agents in 
placing requirements to vehicles, vessels, and fuels. 

8. Discussion 

The purpose of this study has been to demonstrate how social pro
cesses are part of the fabric that constitutes transition pathways (see 
Table 4 for an overview). As such, we look beyond technological com
ponents of transition pathways, and rather emphasize their social 
characteristics. The social processes that characterized the Port of Oslo 

suggested that the port is moving towards a whole-system transition, 
where port actors transform their understandings of own roles, which 
might lead to more radical innovations and system wide acceleration. 
The current social processes in the Port of Oslo suggested that its 
emerging transition pathway could be labeled strategic, coordinated and 
scalable. It was strategic and coordinated because the Port of Oslo 
worked strategically with a long-term perspective on sustainable tran
sitions. This reflects one main difference between the two ports’ 
emerging pathways; namely the ways in which they included network 
resources to progress and define the scope for transition work. The Port 
of Oslo united its wide network in close and formal collaboration, which 
allowed co-production of strategies and visions and enabled the port to 
coordinate joint projects with the city, environmental organizations, the 
local energy company and a range of its users. The transition pathway 
can also be considered scalable, because the Port of Oslo took a wide 
approach in its sustainability endeavors, encompassing a multitude of 
innovations and stakeholders. This was particularly represented by the 
Port’s active involvement of the city and port users in developing the 
future zero emission port, which included reconceptualizing the entire 
energy system of the port area. 

Conversely, the emerging transition pathway in the Port of Kris
tiansand could be characterized as incremental and niche-oriented. Here, 
the lack of formalized relations and a less integrated network implied 
that the port remained more loosely connected to other actors and 
mostly engaged in bilateral, ad-hoc projects with its users. Followingly, 
the port did not deliberately draw on resources available in its network 
to the same degree as in Oslo. Further, port development did not rest, as 
in the Oslo case, on visions co-produced between the variety of port 
users. In Kristiansand, the lack of committing collaboration corre
sponded with lack of joint vision-making which in turn discouraged 
coordinated, scalable sustainability endeavors. As in Oslo, the City of 
Kristiansand focused on emission reduction but did not engage in a 
similarly strategic collaboration with the port and did not challenge the 
port’s role perceptions. Further, the port’s transition work mainly 
centered around stepwise electrification of port activities. 

The above demonstrates the importance of moving beyond studying 
pathways for specific niches or innovations. In this article we have 

Table 4 
Summary of social processes reflected in the two ports’ diverging transition 
pathways.   

Port of OsloStrategic, 
scalable, and coordinated 
transition pathway 

Port of KristiansandIncremental 
and niche-oriented transition 
pathway 

Expectations Co-production of visions 
Prepare for green future 
Electrification pathway 
Lack of expectations 
beyond electrification 
Sector-specific 
expectations  

Prepare for green future 
Electrification pathway 
Lack of expectations beyond 
electrification 
Sector-specific expectations 

Networks Collective action with 
users, owner and 
environmental 
organizations 
Shield/nurture 
innovations through 
strategic involvement of 
network 
Knowledge and resource 
diffusion in wide network 
Collective action in value 
chains 

Informal, bilateral collaboration 
Less collective action with owner 
Knowledge diffusion from R&D and 
energy sector 

Learning First order leaning in 
extensive network 
Second order leaning: role 
perceptions 
Second order learning: 
perceptions of influence 

First order learning by doing 
Second order learning not 
prominent  
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studied emerging transition pathways of a whole domain, namely ports, 
which comprise many potential niches and innovations which them
selves could be tied to specific pathways. The study – and the Oslo case 
in particular – reflects how transition pathways can transcend the 
regime-niche dichotomy (Berggren et al., 2015). In the Oslo case there 
were no obvious niche actors and transition work was mainly conducted 
by incumbent actors. There were also examples suggesting that transi
tion work was not exclusively found at the niche level: networks that 
mobilized efforts and resources were closely tied to the regime level; and 
expectations that shaped transition work were located on the landscape 
level (e.g. urban restructuring), on the regime level (e.g. developments 
in value chains) and at the niche level (e.g. the battle of fuels). Further, 
deep learning among some actors (e.g. port authority, local authority) 
seemed futile if not followed up by or aligned with similar developments 
in other actors (e.g. national policymakers). 

This study also provides examples suggesting that transition path
ways can be shaped by interaction between different social processes. 
Networks were for instance crucial for broad learning, which was 
enabled by the mobilization of competence and knowledge of actors in 
diverse networks and facilitated by the experiments these set up (e.g. 
though the Green Shipping Program). Networks were further instru
mental in co-producing visions and shared imaginaries, like when the 
Port of Oslo entered into formal collaboration precisely to encourage 
shared realities and expectations. This study also showed how expec
tations were shaped by the networks port actors belonged to, particu
larly those represented by value chains. Sustainability initiatives were 
often closely related to the value chains port actors were part of, and 
different expectations existing in different value chains could discourage 
actors from aligning their endeavors and engaging in collective action. 
This brings nuance to current research on the role of networks in sus
tainability transitions, which would assume the diverse and integrated 
network of the Port of Oslo to represent an advantage in progressing 
transition work. Based on the above, however, this study suggested that 
network (e.g. value chain) diversity could also represent a challenge in 
aligning the direction of the different actors’ transition work, and 
thereby also in aligning transition pathways. 

Although this challenges the ability of the port to align transition 
work across the myriad of value chains in the port, it also indicates that 
ports could be successful in facilitating and shaping transition pathways 
within value chains. The permeability of value chains suggests that they 
are suited for scaling up or accelerating transition efforts. Targeting 
transitions in entire value chains could therefore enable systemic ap
proaches to coordinate actors and activities. Similarly, van Welie et al. 
(2019) have in a recent study argued that studying value chains is useful 
to understand systemic preconditions for transition work. However, the 
fluidity of value chains challenges transition work as each value chain 
consists of heterogeneous actors situated in own contexts, which are part 
of potentially distinct regimes and located at different places. This has 
also been pointed out by others; transition processes in value chains are 
distributed across different spaces (Hansen and Coenen, 2015). Thus, 
the place-specificity of ports could thus challenge ports’ ability to induce 
transitions in value chains. Hence, ports can primarily be expected to 
shape transition work in value chains by facilitating co-production of 
general expectations to port sustainability, which port actors in turn can 
translate and integrate with (more or less) aligning expectations in own 
value chains. 

This study also hinted at a hierarchy among social transition pro
cesses. It has demonstrated that deep learning (e.g. role perceptions) in 
the Port of Oslo produced new expectations about what the port should 
and could do (for the city), and what responsibilities the port should 
take. This created new knowledge needs in the port, which in turn led it 
to make active use of the resources and knowledge available in its 
network. As deep learning produced new expectations which further 
required more formal and dedicated network relations, one could argue 
that the divergent transition pathways in the two ports above all derived 
from deep learning (which characterized the Oslo case but not the 

Kristiansand case). It could therefore be useful to construct a hierarchy 
of social processes. In the Oslo case, deep learning appeared to precede 
modification of expectations and spur collective action. Defining the 
Port of Oslo as a problem owner and emphasizing the port authority’s 
faciliatory role produced expectations to the port authority which 
compelled it to engage more actively and formally with its existing 
network and to draw on the network’s competence to (re)develop am
bitions and strategies for port sustainability. These strategies in turn 
provided directionality through specific expectations, thereby reducing 
perceived risk among port actors. As new perceptions were also tied to 
greener and more active port ownership on the side of the city, they 
further disallowed the port authority from opting out of the faciliatory 
role and continuing their focus on commercial operations. 

In contrast, the Port of Kristiansand did not experience similar deep 
learning because of the laissez-faire approach of the port owner, which 
in turn placed fewer expectations on the port’s role. Hence, the incre
mental, ad-hoc transition work continued because there was neither 
internal motivation nor external pressure on the port to engage in 
formal, more binding collaborations. This kept the port from absorbing 
resources and knowledge available in its network to develop long-term, 
strategic and encompassing plans for their transition work. 

9. Conclusion 

This study has set out to demonstrate how social processes are part of 
the fabric that constitutes transition pathways. To do so, we studied how 
such processes in different ways shaped transition work in two Norwe
gian ports. The Port of Oslo is becoming a frontrunner on an interna
tional scale. It shares certain characteristics with other international 
frontrunners (e.g. in Los Angeles/San Pedro, Vancouver, Rotterdam, 
Hamburg) in being publicly owned and located close to urban citizens, 
however smaller in terms of transport volumes. Future research should 
therefore explore if social processes facilitate sustainability transitions 
in other frontrunner ports in a similar manner. However, as a temper
ature check on transition work in general, investigating social processes 
could prove valuable to specify transition strategies also beyond front
runner ports. 

When investigating social transition processes in the Port of Oslo and 
the Port of Kristiansand, we found that these processes were reflected in 
their transition pathways. We found that actors in both ports had clear 
and stable expectations associated with electrification and a green 
future. Still, the actors struggled with specifying what the green future 
would look like, which lead them to orient by expectations they had for 
the markets and value chains they were part of. The two ports diverged, 
however, in their approach to involving wide networks, and in the de
gree of deep learning, particularly related to role perceptions. 

This study has stressed that the interplay and hierarchy of social 
processes provide important understandings of how transition pathways 
could be developed. Future research should seek to elaborate further 
how such process dynamics might influence transition pathways in other 
contexts. Given the complexity of ports, as they comprise a number of 
regimes (port, maritime transport, land transport) and a number of 
potentially emerging niches (see f.ex. Bjerkan and Seter, 2019), identi
fying or anticipating one single transition pathway is very unlikely. 
However, this complexity of ports (including the heterogeneity of port 
actors) also represents a tremendous potential for aligning compatible 
sets of transition pathways that could lead to deep and sector-wide 
transitions. Thus, better understanding how social processes and the 
dynamics between them induce and hamper transition work and tran
sition pathways is important. Piggybacking on the multifaceted and 
sustainable future of ports can therefore enhance our understanding of 
and the drivers for transition efforts in other domains. 
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