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Executive Summary
Sustainable and Holistic management of Irish Ports (SHIP) is a 3-year project funded under
the EPA Research Programme 2014-2020. The EPA Research Programme is a Government
of Ireland initiative funded by the Department of Communications, Climate Action and
Environment. It is administered by the Environmental Protection Agency, which has the
statutory function of co-ordinating and promoting environmental research. SHIP is co-funded
by the Marine Institute.
As an island nation, Ireland’s ports and harbours are essential for its local, regional, and
national economies. In 2016, the maritime transport industry represented approximately 85%
of the total volume, and 56% of the total value of the cargoes transported for export and
import in Ireland in 2016 (see Ireland's Ocean Economy Report 2019). Furthermore, the
economic contribution of the shipping and maritime transport services and operations to the
Irish economy reached €2.3 billion in 2018. In total €697.2 million was generated in GVA
and it is estimated that 5,055 full-time equivalents (FTEs) were employed in the industry in
2018. Ports are, therefore, of strategic importance to Ireland. The complex nature of ports and
the diverse range of activities and stakeholders involved can, however, make sustainable
management challenging. For example, port activities are likely to expand while ports are
shipping are simultaneously asked to play a role in decarbonizing the Irish economy.

SHIP will illustrate how these issues may be overcome through the implementation of
Transition Management and will actively contribute to national efforts to transition towards
sustainability within these marine sectors. SHIP will specifically assist Irish ports in the
development of a policy-making framework to help minimise and prevent potential
environmental damage caused by unsustainable port operation practices. This document
reports on a structured review of the transition literature. The purpose of the review is to
identify: key transitions concepts; barriers and challenges that may impede transitions;
governance innovation to implement transitions; and to develop SHIP’s methodological
approach.
The review identifies four key transition concepts that will be explored under SHIP’s
approach: multi-level perspective, multi-stage, transition management, and technological
innovation systems. The Multi-Level Perspective provides a conceptual lens through which
SHIP can assess and imagine how port transitions materialise within dynamic processes that
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operate across functional scale levels. These levels include the landscape level, which is
concerned with external forces such as changes in the macro economy that place downward
pressure for sectoral change, the regime level, which consists of the dominant and prevailing
practices, rules and patterns of institutions that govern a sector, and the niche level, which
focuses on localised areas where innovation can first take root within a sector. The multistage concept focuses on the pathway that successful transitions typically follow. Transition
Management outlines the governance mechanisms for accelerating and steering transitions.
Technological innovation systems focuses on the innovation systems around technology
development and implementation.
These four concepts provide a broad ‘transitions lens’ that will be deployed within SHIP.
However, these concepts are not without criticism in the literature. In particular, issues
around power and political imbalances, injustice an inequity, and inadequate stakeholder
participation have been identified within this review. SHIP’s methodological approach has
been designed to take these issues into account. In particular, our conceptualisation of
innovative governance and our Future Pathways Approach, which was developed through
this review, will identify power imbalances in fostering and implementing port transitions
and will seek out marginalised stakeholders.
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1.

Introduction

Globalisation has resulted in the world becoming increasingly interconnected as a result of
significantly improved trade and cultural exchange. At the same time, globalisation is placing
significant pressure on our natural resources due to the growing demand for ecosystem goods
and services as a result of increased population and consumption. Issues associated with
global sustainability include climate change, biodiversity loss, pollution (air, soil and water),
land-use change and disruption, freshwater scarcity, epidemics, poverty, hunger, social
inequality and injustices, migration, conflict and violence (Casarejos, 2020). These issues are
complex, persistent and remain unsolved (Markard et al., 2012; Wittmayer et al., 2015).
Systemic societal change is necessary to address these challenges of sustainability. The
change needed, however, is often hindered by strong path-dependencies and lock-ins in
certain sectors (e.g. energy and water) and governance structures, thereby impeding the
necessary transition to more sustainable modes of production and consumption (Bosman &
Rotmans, 2016; Goddard & Farrelly, 2018; Kelly et al., 2019).

These challenges have resulted in a research surge in the academic field of transition studies.
Transition studies has emerged in the last two decades as a new field of research that aims to
foster societal change towards sustainable development. It is concerned with the long-term
process of radical and structural change at the level of societal systems (Loorbach &
Rotmans, 2010; Rotmans et al., 2001; Rotmans & Loorbach, 2010; Van Der Brugge et al.,
2005). Transition studies is rooted in multiple disciplines including innovation studies,
history, ecology, evolutionary economics, complexity theory, sociology, political and
governance studies and psychology, that address fundamental societal change in response to
sustainability challenges (Bosman & Rotmans, 2016; Loorbach & Rotmans, 2010). In
transition studies, sustainability challenges or problems cannot be addressed by incremental
improvements and technological fixes, instead, they require radical shifts to new kinds of
socio-technical systems (Rotmans & Loorbach, 2010). These shifts are called ‘sustainability
transitions’. As described by Markard et al., (2012, p.956) “sustainability transitions are longterm, multi-dimensional, and fundamental transformation processes through which
established socio-technical systems shift to more sustainable modes of production and
consumption”. Socio-technical systems encompass sectors such as energy, water supply,
transportation and healthcare (Foxon, 2013; Foxon et al., 2010; Kuzemko et al., 2016;
Loorbach & Rotmans, 2010).
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Transitions contain periods of slow and fast development and comprise a continuous process
typically spanning at least one generation (25-50 years) (Rotmans et al., 2001). The
transitions approach was first introduced into the science-policy interface of the Fourth
National Environmental Policy Plan (NMP4) in the Netherlands in 2001, where it pioneered
important extensions in “an attempt to reinvigorate ecological modernisation” (Smith &
Kern, 2009, p.78). Core assumptions in transition theory include: system innovation is
required to address barriers to progress on environmental issues; change to complex social
practice will take significant time; and a commitment to involve major social partners in
defining and actualising transitions is necessary (Meadowcroft, 2005).

The motivation for sustainable transitions is a radical diagnosis of persistent problems.
‘Persistent problems’ are described as being complex and deeply rooted in societal structures
and institutions (Rotmans & Loorbach, 2010). They are described as the “new types of
societal problems that are characterized by significant complexity, structural uncertainty, high
stakes for a diversity of stakeholders involved, and governance problems” (Van Der Brugge,
Rotmans & Loorbach, 2005, p.165). Many environmental and sustainability-related issues are
persistent problems. They are considered persistent as solutions are often designed to try and
patch the system, which is either unsuccessful or aggravate the situation and are little more
than “ad hoc, incremental responses to systemic challenges” (Doyon et al., 2017, p.332).

Research shows that normative or conventional environmental and natural resource
management approaches are unable to address the complex, persistent and unsolved issues of
sustainability nor the uncertainty of future change scenarios (Jozaei et al., 2020; Kelly et al.,
2019). For example, Local Agenda 21, an outcome of the 1992 United Nations Conference
on Environment and Development in Rio, was a conventional policy initiative aimed at
encouraging local authorities to promote more environmentally, socially and economically
sustainable communities. Wittmayer et al., (2015) in a review of Local Agenda 21,
acknowledged that implementation was constrained due to: a lack of resources (including
financial, human, time and knowledge); limited involvement with a diverse mix of
stakeholders; legal or regulatory limitations; and the internal compartmentalisation of local
governments. The limited degree of outreach with stakeholders resulted in certain actors
dominating the processes and underrepresentation in other societal groups. Therefore it is
evident that an alternative approach is necessary to deal with sustainability issues such as
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uncertainty, lack of diversity and inadequate stakeholder engagement. Transitions theory and
methodology can be used to explore potential solutions to such persistent problems.

SHIP, which is concerned with the sustainable management of Irish ports, will examine the
potential of using the transitions framework i.e. concepts and methods, to overcome potential
barriers to sustainable development. As part of this literature review, we identify key
transition concepts, barriers towards transition, and innovation in governance and methods.
The scope of this review focuses on a suite of key research questions:

1. What is the current state-of-the-art for sustainability transitions?
2. What are the key theories, concepts and themes emerging from the literature?
3. How is integrated/disintegrated management and governance described in this field?
4. Identify examples of innovative methods in sustainability transitions and various
pioneering practices being pursued internationally.
5. Identify research gaps in terms of sustainability transitions to ensure that the
academic outputs from SHIP are at the cutting edge of the published literature.

The next section provides an overview of the methodology used for this review. Section 3
explores four key elements of transition theory: multi-level, multi-stage, transition
management and technological innovation systems. Section 4 identifies and addresses
challenges in sustainability transitions. Section 5 distinguishes key innovations in governance
and methods. Section 6 outlines a methodology for examining future pathways towards
sustainability in Irish ports.

2.

Methodology

A structured review of academic literature on ‘sustainability transitions’ was conducted to
identify and analyse the main corpus of published work produced by researchers. To identify
relevant literature on ‘‘sustainability transitions’ the online database, Scopus, was searched
using the following search string: (“Transitions”) AND (“sustainability” OR “sustainable”).
The search was limited to the period 2015-2020 to ensure consistency with the literature
review conducted in Working Paper I and to focus on contemporary articles. This search
yielded over 11,000 articles covering a wide range of topics including technology and
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governance as well as agricultural, food and health. To focus on more relevant themes, the
search was refined using a range of article criteria which is included in Table 1.
Table 1: Criteria for article inclusion in Scopus search

Date
Subject Area

Publication Stage
Source Type
Language

Article selection criteria
2015-2020
Engineering; Environmental Science; Social Sciences;
Computer Science; Agricultural and Biological
Sciences; Earth and Planetary Sciences; Energy;
Chemical Engineering; Multidisciplinary
Final
Journal
English

Following this refinement, the search generated 5,757 articles. To get an idea of the pertinent
issues and themes, the abstracts of the top 100 articles (sorted by relevance) were reviewed
and several themes were highlighted for further exploration (see Fig.1). In addition, a recent
review by Köhler et al., (2019) of research focussing on sustainability transitions, has been
informative in identifying key concepts and themes in the field which were cross-checked
and confirmed in the next stage of the review as the most dominant concepts.
.

Figure 1: Article topics associated with ‘Sustainability Transitions’

A second search was conducted using the following search strings: (“Transitions”) AND
(“Methods” OR “Socio-ecological systems” OR “stakeholder engagement” OR
“Governance” OR “Multi-level perspective” OR “Justice” OR “Resilience” OR “Geography”
8

OR “Power” OR “Technology” OR “Transition Management”). This allowed for further
exploration of selected themes. To aid the refinement, the same criteria for article inclusion
devised and included in Table 1 was used again, except for ‘subject area’ which was limited
to ‘social science’, given the extensive number of articles published in the discipline of
transitions. The resulting set of articles were sorted by relevance.

The abstracts of the top 100 Scopus articles by relevance were reviewed to link with the
dominant themes and to reflect on their origins, theoretical linkages and emerging trends. Out
of the 100 articles, 63 were selected for further analysis (see Appendix). To ensure a robust
review, a snowball sampling approach was also applied, examining the articles for other
relevant cited works which were not captured in the initial web searches, resulting in the
inclusion of 26 supplementary articles. The corpus of this review, therefore, represents the
state-of-the-art in the academic literature. To capture new developments in the field, search
alerts have been placed on Scopus and new literature will continue to be reviewed throughout
the project and, if relevant, will be added to academic papers that SHIP will produce in due
course.

3.

Transitions Concepts

There are four key elements of transition theory: multi-level, multi-stage, transition
management and technological innovation systems. Each of these concepts is summarised in
the following sections.

3. 1 Multi-Level Perspective (MLP)

The Multi-Level Perspective (MLP) describes how transitions materialise through dynamic
processes within and between three functional scale levels. These levels are referred to as
niches, regimes and landscapes which have been used to describe technological changes in
socio-technical systems (Geels, 2002; Rotmans & Loorbach, 2010; Van Der Brugge et al.,
2005; van Raak, 2015). The different functional scale levels are illustrated in Figure 2, before
being discussed in detail below.

9

Figure 2: Diagrammatic representation of the multi-level concept in transition studies. Source: Adapted from Geels, 2002

Landscape:
This level is influenced by external forces such as changes in the macro economy, politics,
population dynamics, natural environment, culture and worldviews. This level forms the
wider context within the regimes operate and responds to relatively slow trends and largescale developments that contribute to speeding up or slowing down a transition. It is beyond
the direct influence of regime and niche actors (Meadowcroft, 2005; Adrian Smith et al.,
2010; Van Der Brugge et al., 2005). The Covid-19 pandemic is a recent example of a
landscape pressure which has resulted in restricted international travel, a decline in freight
volumes and a reduction in imports/ exports causing an economic downturn in port and
shipping activities (British Ports Association, 2020). As a consequence, global ports have had
to adapt their operations and management strategies to accommodate these disruptive
changes.

Regimes:
The regimes are established as the dominant and prevailing practices, rules and patterns of
institutions, assembled and maintained to perform economic and social activities (Avelino &
Wittmayer, 2015; Smith et al., 2010). Regimes are considered to be dynamically stable
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arrangements of dominant structures that shape the system leading to path dependence and
incremental change (Köhler et al., 2019). As a regime shapes the system, it has a dominant
position and is therefore associated with power. In transition studies, this power is primarily
related to the regulative rules underlying the regimes and the ‘power struggles’ between
incumbent regimes and upcoming niches (Avelino & Wittmayer, 2015; Avelino, 2017).

Niches:
Niches are localised areas where innovation can first take root and comprise individual
actors, alternative technologies and local practices. Niches are important as they provide the
seeds for change and are crucial for path-breaking innovations and overcoming path
dependencies (Geels, 2004; Geels & Schot, 2010; Smith et al., 2010; Smith & Raven, 2012).
They are protected spaces enabling radical innovation i.e. creativity, technological
development, and social learning (Köhler et al., 2019; Smith & Raven, 2012).

The multi-level perspective is a useful analytical concept that helps to explain both how
systems operate and how they change. Local initiatives, pilot studies and R&D projects are
all types of experimental niches within the multi-level perspective of transitions. Landscape
forces may exert pressure on existing regimes that lead to cracks, tensions and open windows
of opportunities for niches to break through and contribute to fundamental changes, or shifts,
in socio-technical regimes (Kuzemko et al., 2016; Markard et al., 2012). An example of a
niche breakthrough is when new scientific knowledge about climate change can pressurise
current regimes of energy production and consumption to change (Kuzemko et al., 2016).

3.2 Multi-stage

The multi-stage or multi-phase concept (Rotmans et al., 2001) relates to “the systemic change
of a dominant regime in four main phases following an S-shaped pattern” (Verbong &
Loorbach, 2012, p.10). This multi-stage concept is illustrated in Figure 3. The four stages or
phases are outlined as follows:

1. A pre-development phase of dynamic equilibrium where the status quo does not
visibly change but changes take place under the surface;
2. A take-off phase in which, under sufficient pressure, thresholds are reached and the
state of the system begins to shift and enter a reconfiguration or acceleration phase;
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3. An acceleration phase where visible structural changes take place rapidly through a
build-up of socio-cultural, economic, ecological and institutional changes that
reinforce each other and are combined to form a new dominant regime that enters a
stabilisation phase; and
4. A stabilisation phase where the speed of social change slows down and a new
dynamic equilibrium is attained (Rotmans et al., 2001; Van Der Brugge et al., 2005;
Verbong & Loorbach, 2012).

Figure 3: Multi-stage concept within transition theory. Source (Rotmans, Kemp and Van Asselt, 2001)

The multi-stage concept represents a non-linear systemic shift, whereby large-scale
fundamental changes require a long time to build up (Verbong & Loorbach, 2012). Based on
the experience of transitions in the energy domain, researchers determined that, while it is
impossible to predict or direct transitions, it should be possible to influence ongoing
transition dynamics in terms of speed and direction (Foxon et al., 2010; Kuzemko et al.,
2016). It is also acknowledged that the S-curve, illustrated in Figure 3, represents an ‘ideal’
transition whereby the system “adjusts itself successfully to the changing internal and
external circumstances” while achieving a higher order of, or more effective, organisation
and complexity (Rotmans & Loorbach, 2010, p.127).
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Goddard and Farrelly (2018, p.112) provided a summary of the phases of sustainability
transitions and some examples of potential positive and negative scenarios for each stage (see
Table 2). It is important to re-emphasise the non-linearity of the systemic shift and ‘nonideal’ transitions wherein system lock-in, backlash and breakdown may also occur as a result
of certain barriers including path dependency, institutional inertia and lack of resilience.
Table 2: Phases of sustainability transitions and examples of positive and negative scenarios. Source: Goddard and
Farrelly, 2018, P.112

Phase

Description of a positive scenario

Negative scenario

Pre-development

The dominant regime is relatively
stable but where innovative niches
exploring technologies and practice
may be emerging.
Emergent niche starts to become more
viable and exert pressure on the
regime.

System breakdown: Sustainable niches fail to
emerge and stabilise leading to the
continuation of the existing, unsustainable
socio-technical regime until it fails altogether.
Lock-in: Innovation investment is limited to
improvement options that operate within the
existing regime, choking resources for more
innovative forms.
Backlash: A failure to embed the emerging
niche effectively or achieve the needs of
consumers leads to a backlash against it that
allows the regime to regain control.

Take-off

Acceleration

Stabilisation

Process of dynamic learning relating to
novel practice and technologies
spanning multiple domains start to
cause a structural change and their
rapid uptake.
Structural and social change
decelerates as the emergent
technologies and practices reach
equilibrium.

N/A: Innovative niches become the adopted
model for the socio-technical system and
stabilise into a new regime.

Transitions are surrounded by uncertainty and complexity and therefore the degree of
predictability is relatively small. Notwithstanding this, the transition pattern does suggest
specific generic patterns such as path dependency which could be recognised and understood.
The purpose of ordering the phases is not to predict the path of the transition through time but
“to create an opportunity to recognize the various phases and, as such, to provide some
guidelines for achieving a desirable end (in terms of sustainability) and a desirable direction
for the transition as a whole” (Rotmans & Loorbach, 2010, p.128).

3.3 Transition Management

Transition Management was developed as a new governance approach to facilitate and
accelerate transitions through a participatory process of visioning, learning and
experimentation (Grin et al., 2010; Loorbach & Rotmans, 2010; Rotmans et al., 2001). It has
been described as a policy-oriented framework encompassing ideas from complexity science
and governance studies (Köhler et al., 2019). Transition management is based on the
13

coordination of multi-actor processes at different levels to achieve long-term sustainability
through the creation of a joint problem perspective and long-term vision, developing
innovation networks and fostering experimentation (Van Der Brugge et al., 2005). Transition
Management is anticipative and adaptive due to the complexity and uncertainty associated
with transitions. It can be described in 5 key characteristics. First, it adopts long-term
thinking (at least 25 years) as a framework for shaping short-term policy, which is considered
necessary when dealing with such uncertainty and allows for incremental change. Second,
transition management emphasises multi-domain, multi-actor and multi-level thinking to
address the complexities involved when working with a multitude of sectors and actors across
a range of different scale levels. Third, there is a focus on learning and a special learning
philosophy i.e. learning-by-doing and doing-by-learning. Fourth, transition management is
anticipative and adaptive to facilitate system innovation alongside system improvement.
Finally, transition management keeps a large number of options open to allow for flexibility
and adaptability over a longer period of time (Avelino & Wittmayer, 2015). A core purpose
of transition management is to influence the direction and speed of the change dynamics in
contributing to end goals such as sustainability.

By embracing complexity and uncertainty as opportunities, transitions can be provided with
an initial impetus, supported and accelerated. Transition Management is an iterative
governance framework which is cyclical and holistic. A typical management cycle is
illustrated in Fig. 4. The Transition Management cycle comprises different activities
coinciding with four key stages (Köhler et al., 2019; Loorbach, 2010).
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Figure 4: Transition Management Cycle. Based on an adaptation by (Van Der Brugge et al., 2005; Loorbach & Rotmans,
2010)

Strategic stage 1 involves problem structuring, envisioning and establishing new paradigms,
driven by a small ‘Transition Team’ assembled by a sponsoring organisation. This stage is
concerned with structuring the problem in question, developing a long-term sustainability
vision and establishing a Transition Arena of key individuals who grasp the needs for
fundamental change. In tactical stage 2, future images are developed, the transition agenda is
set and transition paths are derived. Transition pathways indicate fundamental changes and
corresponding actions required to realise future visions. This may involve ‘backcasting’
techniques to bring individuals step-by-step back in time to imagine how they can achieve a
future vision. The transition agenda should summarise the transition challenge, visionary
images, pathways and short-term actions. During this stage, coalitions are also formed and
policy is deliberated. The third operational stage involves niche and project experimentation
which encourages ideas and actions that change mindsets. The fourth and final reflexive stage
involves monitoring, evaluation and learning from the transition experiments, and making
adjustments in the vision, agenda and coalitions based on these outcomes. The four stages
make it possible to explore different strategies such as “participant selection, framing the
specific transition challenge, type of process needed, use of different types of policy and
process instruments” (Loorbach & Rotmans, 2010, p.239) along with providing adequate
flexibility and adaptability to address persistent institutional problems through continued
15

reflexivity and readjustment. These characteristics will be important considerations in the
development of potential pathways towards sustainability which aim to create new coalitions,
partnerships and networks around transition arenas.

3.4 Technological Innovation Systems

Technological innovation systems (TIS) is the fourth concept in the field of transition studies.
It focuses on how the innovation system around a particular technology operates and
comprises technologies, actors and institutions. The technology can be mature or novel or
comprise the emergence and diffusion of new and radical innovations (Bergek et al., 2015).
TIS is also concerned with the institutional and organisational changes associated with
technology development. Markard et al., (2012) have noted that recent TIS studies have
focused on specific technologies and with greater attention to radical (and often more
sustainable) innovations in an early stage of development with a potential to challenge
established socio-technical systems. The authors have suggested that the analytical interest
has shifted from technological innovation contributing to the economic growth of countries to
new technologies as nuclei for fundamental socio-technical transitions.

TIS is used as an analytical framework for understanding the complex nature of the
emergence and growth of new industries as well as focussing on barriers and challenges to
this process. The framework also contributes to the development of subsequent intervention
and policy strategies to overcome such barriers resulting in concepts such as systemic
instruments and policy mixes (Bergek et al., 2015).

The development of new technology is dependent on the following 7 elements: 1) knowledge
development and diffusion, 2) entrepreneurial experimentation, 3) influence on the direction
of search, 4) market formation, 5) legitimation, 6) resource mobilization and 7) development
of positive externalities (Bergek et al., 2008). The TIS approach focuses on the emergence of
novel innovations rather than on the stability of existing systems (Köhler et al., 2019).

One of the key contributions of the TIS is the identification of drivers and barriers to
innovation. This shift toward technology-specific innovation systems has been instrumental
in developing technology-specific policies. As a consequence, TIS studies are well
established in the research on sustainability transitions (Markard et al., 2012).
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4.

Addressing challenges in sustainability transitions

From the literature review, several challenges have been identified which could, if left
unaddressed, hinder the implementation of a sustainability transition. These barriers include
politics and power imbalances, injustice and inequity, and inadequate stakeholder
engagement. These barriers are explored in the following sections.

4.1 Politics and power imbalances

Transition management has emerged as a promising approach to proactively manage and
accelerate transitions in sectors like energy and water. However, the approach has been
criticised for ignoring the political dynamics of transitions, i.e. displaying ambivalence
towards issues of agency, politics and power (Doyon et al., 2017; Jenkins et al., 2018; Kenis
et al., 2016; Meadowcroft, 2009; Rauschmayer et al., 2015; Shove & Walker, 2007). Further
criticisms contend that transition management processes focus on elite actors, such as
technical experts and entrepreneurs, in the decision-making process (Kenis et al., 2016;
Rauschmayer et al., 2015; Raynor et al., 2017). Consequently, this can limit the degree of
influence that less ‘powerful’ stakeholders and local actors have over decision-making
processes (Kelly et al., 2019). It has been argued that this renders transition management
ineffective at addressing issues of power imbalances and reduces the transformative capacity
of the process (Schwanen, 2017; Smith, 2018).

Conversely, proponents of transition management contend that a participatory, reflexive and
adaptable network governance approach is at its core (Avelino & Wittmayer, 2015; Avelino,
2017; Goddard & Farrelly, 2018) ensuring that a series of transition experiments and eventual
scaling up is governed by a representative network of actors from multiple levels and sectors.
Evolving practices and technologies are not restricted in favour of the existing regime or a
lock-into a process of optimization (Goddard & Farrelly, 2018).

As acknowledged by Köhler et al. (2019) transitions are inherently political processes due to
opposing views between individuals and groups on appropriate directions of transitions, on
suitable ways to steer such processes and in the eventuality that transitions could lead to
winners and losers. With regards to transition management, the ability to influence change is
also associated with power and shifting power arrangements. It has been claimed by Shove
and Walker (2007, p.5) that “there is a politics to transition management, a playing out of
power of when and how to decide and when and how to intervene”. These issues of politics
17

and power have received increasing attention resulting in a series of theoretical and empirical
studies in transitions research (Avelino & Wittmayer, 2015; Avelino, 2017; Avelino & Grin,
2017; Geels, 2014; Voß et al., 2009).

Issues of politics and power can be examined using the multilevel perspective (MLP). For
example, the regime’s ability to reproduce dominant structures in the societal system is
associated with power, dominance and vested interests (Avelino, 2017). Furthermore, the
power struggles between incumbent regimes and emerging niches require adept management.
The use of Arts and van Tatenhove’s (2004) multi-level power framework to link with the
transitions multi-level perspective (Grin et al., 2010) has therefore been useful in identifying
the three levels of power, i.e. relational, dispositional and structural within the niche, regime
and landscape levels. This is effective in understanding how changes at each level may
influence agency at the other levels and is summarised in Table 3.
Table 3: Three levels of power. Source: Grin et al., 2010; Arts & van Tatenhove, 2004

Type of power
Relational (transitive and
intransitive)
Dispositional

Structural

Focus
Achievement of outcomes by
agents in interaction.
The positioning of agents in a
regime, comprising rules,
resources, actor configurations
and dominant images of the
issue involved.
Structuring of arrangements,
from changing orders of
signification, domination and
legitimisation.

Level in MLP
Experiments
Regime

Slowly changing landscape

In response to these ‘vertical’ power typologies, Avelino (2017) proposes a complementary,
‘horizontal’ understanding of power wherein the focus is on how actors engage with
resources, structures and systems in different ways. In this typology, how actors exercise
different types of power is characterised as innovative, reinforcive, and transformative.
These typologies of power are summarised in Table 4. Niches and regimes are characterised
as different functional ‘spaces’ in which various forms of power are exercised: regimes as
spaces of reinforcive power, niches as spaces of innovative power and ‘niche‐regimes’ as
spaces of transformative power.
Table 4: Typology of power exercise in relation to transition concepts. Source Avelino, 2017
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Type of power

Definition

Transition concepts

Innovative

Capacity to invent and create new resources

Niches

Reinforcive

Capacity to reinforce and reproduce existing

Regimes

institutions and structures
Transformative

Capacity to invent and develop new institutions

Niche‐regimes

and structures

Avelino and Wittmayer (2015) developed a multi-actor perspective (MaP) to distinguish
between different types and levels of actors. The MaP distinguishes among four sectors: state,
market, community and third sector (labour unions, NGOs and science), and between actors
at different levels of aggregation: sectors, organisational actors and individual actors. This
conceptual framework is a useful tool in providing a theoretical understanding of transition
politics as well as helping to map actors and their role in transition management as well as
exploring shifting power relations. With all of these concepts, it should be possible to analyse
how actors (individuals, groups, organizations or sectors) travel between and influence
diverse spaces of power exercise. It is recognised that power struggles are not solely
concentrated between niches and regimes, but can also manifest between different macrotrends and between more or less radical or moderate niche-actors (Avelino, 2017). These
typologies enable us to understand and analyse how power dynamic establish in transitions.

4.2 Injustice and inequity

In addition to issues of politics and power in transitions, some critics claim that as a result of
ignoring the political dynamics of, and need for, democracy in transitions, this has the
potential to cause injustice and inequity (Goddard & Farrelly, 2018; Hall et al., 2018; Jenkins
et al., 2018). In practice, Goddard and Farrelly (2018) reported that an energy transition,
while imminent, within Queensland was in jeopardy due to a lack of consistent, supportive
federal policy; long-term visions, and a clear process leaving it at risk of being captured by
the powerful incumbent resources sector utilising an “environment vs. jobs” narrative.

Justice is considered a globally persistent problem, similar to other socio-environmental
crises that are difficult to resolve. Dealing with injustice across socio-technical systems and
sectors involves both innovative practices and structural adaptation (Jenkins et al., 2018). The
transitions approach should nevertheless engage more explicitly with ethical considerations
that arise from sustainability transitions (Köhler et al., 2019) to understand the complex
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dynamics of how processes of justice and injustice occur through the system or can be
managed.

Learning from energy transitions, Jenkins et al., (2018) recommend using the MLP
framework to examine injustices. The authors present three main claims to embed energy
justice with the MLP framework: 1) the energy justice concept can expose exclusionary
and/or inclusionary technological and social niches before they develop, leading to
potentially new and socially just innovation; 2) That in addition to using the MLP to describe
regimes, the energy justice framework provides a way for these (regime) actors to
normatively judge them, potentially destabilising existing regimes using moral criteria; and 3)
framing energy justice as a matter of priority at the landscape level could exert pressure on
the regime below, leading to the widespread reappraisal of our energy choices, and
integration of moral criteria (Jenkins et al., 2018, p.67). By applying these three claims at
each stage of the MLP, this could help to expose injustices and develop solutions to tackle
them.

One possible solution for tackling injustices in transitions is augmenting the transition
management framework with the concept of ‘just transitions’ (Goddard & Farrelly, 2018).
The ‘just transition’ concept has its origins in the labour movements and Environmental NonGovernment Organisations (ENGOs) globally and is concerned with the notion of
recognitional, procedural and distributive justice (Bennett et al., 2021). Recognition relates to
the fair representation of individuals, who are free from physical threats, and offered
complete and equal political rights; procedural is access to decision-making procedures that
ensure equitable outcomes; and distribution of environmental benefits and ills and their
associated responsibilities (Hall et al., 2018). In the energy sector, this is achieved through an
inclusive participatory process, mitigating the impacts on those in vulnerable sectors, for
example, through re-training programmes to attain “green” jobs, while ensuring equity of
energy access. Goddard and Farrelly (2018) claim that transition management that embodies
the principles of energy justice by encouraging explicit political considerations, providing
democratic legitimacy and turning potential barriers in the form of affected workers, unions
and communities, into advocates can contribute to achieving just transitions.
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4.3 Inadequate Stakeholder engagement

Sustainability transitions cannot be led by a central authority alone. The involvement of a
diversity of stakeholders and an integration of their knowledge, perspectives and values is
required for successful transitions to materialise (Halbe et al., 2020). Multi-stakeholder
engagement spaces are institutional spaces in which multiple actors – including organisations,
businesses and local communities – convene to exchange ideas, dialogue and interactions
concerning specific problems and their proposed solutions (Holtz et al., 2015). Such spaces
support the co-creation of knowledge for sustainable solutions, as well as helping
stakeholders to make sense of contemporary transitions and to understand how their input can
impact transition dynamics (Holtz et al., 2015; Loorbach, 2010). Whilst a multitude of
methods, tools and frameworks exist to support stakeholder engagement in transition
processes, persistent challenges of complexity, ambiguity and distributed control can hamper
progression (Frantzeskaki & Rok, 2018). Researchers have criticised traditional approaches
to public participation, whereby the active involvement of stakeholders was commonly
facilitated as a means of legitimising plans and policy implementation (Coenen, 2009). By
mandating participation through legal requirements, engagement initiatives have often
appeared ‘tokenistic’ in nature (Frantzeskaki & Rok, 2018). However, as participatory
practices have matured, the focus has shifted to engaging stakeholders in transition processes
as a valuable means of collating ideas and information, for monitoring and assessing
proposals for solutions (including plans) and achieving policy support (Coenen, 2009;
Frantzeskaki & Kabisch, 2016). Advancing in this pathway, different multi-stakeholder
engagement settings have emerged that aim at co-producing new knowledge for action for
transitions.

Participatory modelling denotes the involvement of stakeholders in the development and
application of models. Participatory modelling methods have been applied in various fields,
including environmental management (Hedelin et al., 2017), social-ecological systems
research (Metcalf et al., 2010), foresight (Bishop et al., 2007) and operational research
(Franco & Montibeller, 2010). It has been suggested that participatory modelling is
particularly useful for the governance of transitions, as it promises to combine the necessity
of intense stakeholder participation and facilitate systematic experiments that might not be
possible otherwise (Halbe et al., 2020). Participatory modelling processes can be classified
along various dimensions, with an important dimension being the mode of knowledge capture
and exchange between stakeholders that describes the level of involvement and impact of
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stakeholder participation. Lynam et al. (2007) define three modes of knowledge capture and
exchange: (1) a co-management mode (stakeholders are actively involved in knowledge
synthesis/ collation and the decision-making process), (2) a co-learning mode (multiple
stakeholders exchange and synthesize knowledge, but are not involved in decision-making)
and (3) an extractive mode (i.e., researchers inquire knowledge, preferences or values from
stakeholders; however, stakeholders neither directly (actively) exchange knowledge nor are
they involved in decision-making). Halbe et al. (2020) argue that participatory modelling in
the co-management and co-learning modes is particularly valuable for transition governance,
as it allows for intense stakeholder involvement.

Due to the creation of open agendas and a tendency to critically reflect upon the very notion
of sustainability, multi-stakeholder engagement spaces are not easily embedded in
mainstream policy processes (Frantzeskaki & Rok, 2018). However, the collaborative
learning, collective and individual empowerment, as well as cross-sectoral connections they
have the potential of providing, are extremely valuable for transition processes (Halbe et al.,
2020). It has been suggested that, for spaces of multi-stakeholder engagement to fully
maximise their potential contribution, researchers must be used to support the facilitation of
sessions so that they are free of bias and enable stakeholders to communicate on a level
footing with more powerful actors (Frantzeskaki & Rok, 2018). If these persistent challenges
can be overcome, multi-stakeholder engagement spaces are well placed to fulfil their promise
of equipping participants with new knowledge for action, supporting the co-production of
ideas and solutions, and enhancing the general engagement of the public with sustainability
transitions (Holtz et al., 2015).

5.

Innovative governance

This section reviews innovative approaches in the governance of sustainability transitions.
Key themes include adaptation, resiliency, participation, and experimentation. Innovative
governance approaches are exemplified, limitations and challenges are assessed, and potential
best-practice pathways to sustainable transitions are discussed. Active and adaptive forms of
governance are crucial for sustainable transitions in any realm to be realised (Matschoss &
Repo, 2018; Feola & Jaworska, 2019), and this is particularly the case concerning ports (Mat
et al., 2016). As the challenges associated with political, economic, social, technological,
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legal and environmental pressures arise, ports must be supported by adaptive decisionmaking regimes that prioritise sustainability, are shaped by participatory networks, and make
use of innovative opportunities (Mat et al., 2016).

5. 1 Governance Innovation

Governance is a broad term used with a variety of meanings. It has been defined as “a
combination of the relevant multiplicity of responsibilities and resources, instrumental
strategies, goals, actor-networks and scales that forms a context that to some degree restricts
and to some degree enables actions and interactions” (Bressers et al., 2016, p. 6). Governance
is, therefore, underpinned by processes of collaboration and participation within multilayered institutions and networks (Djalante et al., 2011). The degree to which governance
processes facilitate change is key to the realisation of sustainability transitions, with a vast
array of scholars emphasising the need for governance to operate in increasingly adaptive and
innovative ways in the face of challenges to sustainability (Folke et al., 2005; Huitema et al.,
2009; Maia et al., 2019). At its core, ideas of adaptive and innovative governance are based
upon the premise of having the capacity to learn to manage for resilience and to develop
mechanisms that can efficiently respond to unexpected realities (Garmestani & Benson,
2013). To engage with global uncertainty, adaptive forms of governance must make use of
various networks in the co-management of resources (Folke et al., 2005; Boyd & Juhola,
2015). Thus, adaptive governance can be understood as decision-making systems that support
both formal and informal institutions and social networks that can adapt when forced to
(Boyd & Folke, 2011). This renders adaptive governance as a process of sharing power and
responsibility between user groups or communities, government agencies and other nongovernmental actors.

What makes governance innovation so important in the movement toward sustainability
transitions is the fact that neither technological, environmental or legislative solutions are, in
and of themselves, capable of sufficiently tackling the pressures and barriers facing
sustainability in ports (Mat et al., 2019). As discussed in section 1 of this report, ports are
forced to manage a range of pressures and change drivers. These include ecological pressures
to comprehend the resilience of the biophysical system and its thresholds to cope with
external perturbations; social pressures regarding distribution and access to resources, as well
as the need to challenge behavioural and cognitive norms; and technical pressures stemming
from features of clean technology, infrastructure and the management of space. Managing
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these competing challenges, which are complemented by a multitude of other pressures,
requires adaptive cycles that can persist in different contexts concurrently (Halbe & PahlWostl, 2019). This has influenced a shift in thinking about sustainable transitions, with
research highlighting a move from a focus on engineering to considering holistic responses to
new stresses and challenges that can respond to social, ecological and technocratic matters
simultaneously (Boyd & Juhola, 2015). The challenge to make ports sustainable is not
primarily on technology, therefore, but on service transformation and improvement,
environmental conservation and participation. This has proved to be beyond the capacities of
traditional governance processes, which are commonly informed by trend analysis and past
experience, rendering more adaptive forms crucial (Halbe & Pahl-Wostl, 2019; Hölscher et
al., 2019). As part of this, innovative response mechanisms that can continuously test,
monitor, and re-evaluate conditions, threats and opportunities are required. These
mechanisms can help to channel knowledge into adaptive management processes with the
recognition that complex systems are inherently uncertain and that history cannot always
inform decisions adequately (Boyd & Juhola, 2015).

Key to the development of adaptive governance is the role of discourse. Academic literature
demonstrates how discourse has been central in generating new and alternative imaginaries of
the future and in making previously unthinkable alternatives plausible and conceivable (Feola
& Jaworska, 2019). Princen (2012, p. 8) argues that the creation of an “economy of care and
connection” could only be realised if “a language that emphasizes connection, not
mechanistic exploitation of nature” is adopted by governance decision-makers. A language of
connection and regeneration has become prominent in a range of adaptive governance
discourses that have emerged from civil society worldwide. Kedron (2015) suggests that
there is a need for an evolutionary and environmental economic geography that takes
seriously the interdependence of the economy and the environment across space and time.
Further scholars have called for transitions to be led by governance regimes that support
visions of just and operationally sustainable futures (Feola & Jaworska, 2019). These entail
different but interlinked strategies, technologies and policies, implying a complex array of
overlapping systems that are shaped by diverse interventions. Current mechanisms of
transitions are commonly criticised by academics, with many scholars arguing that they are
ill-equipped to address political-power dimensions and, with no determined blueprint for
sustainability transitions, inefficient and implicated in unsustainability (Gohari &
Larssaether, 2019). Heldeweg (2017), when examining global energy transition initiatives,
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argues that transition processes are commonly riddled with frames and institutional
fragmentation, meaning that more comprehensive institutional orchestration is essential. This
has supported the growth of adaptive regimes of governance transitioning that acknowledge
the importance of network governance, long-term collective goals, innovation, reflexivity and
learning (Halbe & Pahl-Wostl, 2019).

Focusing specifically on climate governance, a multitude of researchers have demonstrated
the conditions required for developing integrated and innovative climate mitigation and
adaptation policies. Hölscher et al. (2019) assess interventions that can be used to shape
transformation dynamics and contribute toward sustainability and resilience. Like others, they
find that many climate governance approaches are subordinate to business-as-usual interests,
which favour isolated, incremental and short-term responses (Hölscher et al., 2019; Kelly et
al., 2019). The challenge for strengthening climate governance is to develop rigorous
institutional and organisational conditions that decisively stipulate a prioritisation of climate
change across scales and sectors, as well as providing action mandates that can facilitate
wider coordination, collaboration and learning (Matschoss & Repo, 2018). The premise is
that experimentation facilitates collaborative learning processes between multiple actors,
dealing with significant uncertainties and complexities of climate change and radical
innovation (Karvonen, 2018). The Port of Rotterdam, for instance, utilises a governance
approach that involves co-creating visions for sustainability with government, key industries
and local stakeholders, establishing transition arena networks for realising desires in
innovative manners, as well as the creation of iconic initiatives re-invent the port’s use of
technology and building space (Frantzeskaki et al., 2014). Collaboration, therefore, is key for
the realisation of sustainable pathways. The input of local communities, regional and national
governments, businesses and research institutes supports climate action by integrating
knowledge, experimenting with innovations and self-organising service provisions (Hölscher
et al., 2019). Climate mitigation and adaptation are not isolated objectives, but integrated
within the need for innovative changes in governance to create and maintain environmental
integrity, social equity, human well-being and economic feasibility in the long-term (Pickett
et al., 2013; McCormick et al. 2013).

While governance has the potential to achieve major societal impacts, its practices are also
cumbersome to change (Matschoss & Repo, 2018). Experimentation and innovation may
provide new options for governance, while still adhering to publicly accepted policy targets,
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and thereby facilitate the desired transition as means for socio-technical regimes to renew
themselves. Governance innovations, therefore, have a strong potential to support the
diffusion of new solutions as they enable learning from experimenting (Bos & Brown, 2012).
In essence, governance innovation represents ways of trying out new ideas and methods in
settings in which uncertainty of impacts must be accepted (Broto & Bulkeley, 2013).
Governance innovation can be a method for obtaining and assessing new knowledge,
practices and networks that can open up different futures and trajectories towards greater
sustainability (Bulkeley et al., 2012). While there is no single solution to the problems facing
ports, such as climate change and economic uncertainty, governance systems that support
participation and experimentation is a reasoned way forward (Matschoss & Repo, 2018).

5.2 Resilience

Planning and managing change in some sectors has embraced the concept of resilience and/
or resilience thinking. For instance, resilience thinking has been applied to a diverse range of
fields including water management (Baehler & Biddle 2018), coastal planning (Jozaei et al.,
2020; McElduff & Ritchie 2018; Lloyd et al., 2013), and social dimensions of environmental
practice, planning and policy development (Cash, 2016; Davoudi, 2018; Plummer &
Armitage 2007; Biermann et al. 2012; Olsson et al., 2014; Mehmood, 2016).

Resilience is identified as the ability to recover from an endogenous or exogenous shock.
Within urban disaster management, resilience is defined as the ability to respond positively to
external shocks such as earthquakes or flooding and to recover normal functions (Vandergert
et al. 2016). In ecology, resilience is the ability of species or ecosystems to recover and/ or
adapt to internal or external shocks. Resilience, however, can have negative connotations
also. For example, invasive species can be resilient to eradication measures.
Resilience research has been advancing to emphasise the positive resilience property of
adaptation within an anticipatory/ proactive conceptualisation, rather than as a return to the
status quo. Traditionally, the concept was often associated with the notion of resisting any
change and bouncing back to the initial state (Mehmood, 2016). The proactive
conceptualisation is particularly evident in debates on climate adaptation and resilience
(Vandergert et al. 2016). As noted by Baehler and Biddle (2018) in their review of water
management, many of the measures implemented to return to the status quo following an
external shock, create sunk costs (both financially and psychologically) that make the idea of
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an organized retreat, radical decentralization of services, or other paradigm shifts ever more
distant and unrealistic.

It is recognised that significant changes are needed in many sustainability regimes to prevent
further collapses triggered by external shocks including climate change, population growth,
biodiversity loss, and land-use change and depletion (Baehler and Biddle 2018). While
resilience is emerging as a new policy and planning vision concerning climate change,
Weichselgartner and Kelman (2015, p.249) contend that by promoting it as a unifying
concept and political vision, there is an inherent risk of the term becoming “an empty
signifier that can easily be filled with any meaning to justify any specific goal”, similar to the
term ‘sustainability’. The authors advise advancing resilience thinking by emphasising
structural social-political processes, acknowledging and acting on differences between
ecosystems and societies, and integrating different knowledge types and experiences to
generate scientifically reliable, context-appropriate and socially robust resilience-building
activities.

Conversely, proponents of resilience thinking, maintain that this concept already embraces
change and uncertainty, enabling the examination of socio-ecological and technical systems
by using a range of different drivers (Casarejos, 2020). This addresses issues of inertia,
bounded rationality and path dependency by understanding and embracing complexity.
Resilience thinking, therefore, recognises and addresses the dynamics of inter-connections
and inter-relationships among people, places and things through its conceptualisation of
social-ecological and technical systems. It also introduces the perception of ‘tipping points’,
enhancing our ability to understand the full consequences of governance decisions (Cash,
2016). This increases awareness of both the risks of and openings for significant change.
Furthermore, it can incorporate a diversity of views and narratives of change, and an
acknowledgement that social transitions inherently involve power dynamics (Jozaei et al.,
2020).

Resilience thinking provides an additional frame to address this complexity and proactively
deliver practical responses for dealing with uncertainty. Resilience thinking can be
incorporated into a transition management approach from the outset. Using the MLP to
consider path dependence in institutions can help identify unintended or unwanted
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resiliencies and explain their persistence, as well as helping to imagine the steps needed to
reach alternative directions (Vandergert et al., 2016)

6.

SHIP Methodological approach

Within sustainability, the pace and extent of political, economic, social, technological, legal
and environmental change require a forward-looking approach, an appreciation of
complexity, and the flexibility to effectively respond to uncertainty. Social, economic, and
environmental factors need to be considered alongside ethical and just factors requiring a
diverse range of pathways or approaches to be considered in deciding how and who to
respond. Future thinking can incorporate several methods including envisioning (Loorbach &
Rotmans, 2010; Rotmans et al., 2001; Van Der Brugge et al., 2005), forecasting (Casarejos &
Villas Da Rocha, 2018), scenario development (Berger et al., 2020; Casarejos, 2020; Roberts,
2014), horizon scanning (Van Dorsser & Taneja, 2020), storytelling (Hartman et al., 2019)
and backcasting (Hines et al., 2019; Kok et al., 2011; Quist & Vergragt, 2006; Vergragt &
Quist, 2011). All of these methods are useful in terms of examining possible outcomes in
response to certain governance and management measures. In SHIP, we will develop an
innovate approach to examining future pathways towards sustainability which will
encompass many elements from these different methods. The future pathway approach is
described in the following section.

Of the many future-thinking methods used to deal with wickedness and uncertainty, the
majority acknowledges that single-issue focus is no longer a sufficient means of assessing
emerging threats and opportunities (Van Dorsser & Taneja, 2020). Instead, potential future
developments must be evaluated within a framework that can understand both unfolding
trends and the broader context in which they take place.

The Future Pathways Approach presents one specific method of operationalising this and
utilises an integrated framework that systematically analyses well-known trends and key
future uncertainties in conjunction. The method offers significant value about understanding
how alternatively informed port management processes can respond to forces of change and
can exemplify the specific measures required to realise a more sustainable future for ports.
The specific components of the Future Pathways Approach are discussed below.
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6.1 Future Pathways Approach

The Future Pathways Approach is a means of studying key uncertainties and long-term trends
in conjunction by placing them in a broader integrated framework. Based on the concept of
change (Börjesona et al., 2006; Hines et al., 2019), the objective of this approach is to make
use of both what is known and unknown about the current pressures facing ports, to consider
how these will change over time and to explore how different port responses could lead to
diverse potential futures. It is, in other words, a process of analysing future events by
considering alternative possible outcomes and is informed by stakeholders and key actors, as
well as by systematic reviews of academic and grey literature on port sustainability. The
approach includes identifying the internal and external change drivers that are likely to
impact port operations over the short, medium and long-term, before refining these to chart
the potential consequences of certain pathways of port management. Utilising future scenario
methodologies can allow for enhanced foresight on the direction of individual trends and
management approaches, as well as having the capacity to better inform decision-makers on
the complexity of the major transitions taking place in the realm of ports (Van Dorsser &
Taneja, 2020). Such an approach challenges research to improve insight into plausible future
pathways by a systematic process of evaluation and anticipation (Höfer & Madlener, 2020;
Roberts, 2014). At its core, the Future Pathway Approach is a participatory process, meaning
that the engagement of stakeholders to both inform and examine the opportunities and
weaknesses of constructed pathways is key. Ultimately, it is the role of stakeholders to
identify the pathway that offers the greatest sustainability potential for the port in question.
The following paragraphs provide a step-by-step review of the Future Pathways Approach
and explain its potential value for research on port sustainability.

The Future Pathways approach is based upon three key elements: (i) the identification of
change drivers; (ii) a consideration of the impacts of these change drivers over short-,
medium- and long-term timeframes; and (iii) the development of future pathways that
demonstrate alternative responses to the identified drivers of change. Change drivers can be
understood as external or global pressures that trigger internal or local responses (Kok et al.,
2011). In the Future Pathways Approach, pressures reflect changes in the political, economic,
social, technological, legal and environmental realms, with a consideration of how these
pressures impact on port operations and activities.
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Focusing on the immediate-term, environmental drivers of change can include addressing
long-term data for global climate change, as well as mitigating local environmental issues,
loss of biodiversity and health concerns. Social drivers can be understood as stemming from
population growth, cultural changes or civil movements, whilst economic pressures can
include coping with financial instability and uncertain flows of investment. Technological
drivers link to the need to assess innovation and the viability of investing in new technology.
Legal and political drivers can involve a range of policy and regulatory pressures, as well as
changing government administrations or institutional restructuring.

It is important to acknowledge that these drivers will change over time, with new pressures
arising in response to developing conditions and contexts (Quist & Vergragt, 2006). For
instance, whilst responding to the impacts of COVID-19 may appear as a key pressure for
ports in 2021, a host of new drivers of change will become prevalent in 5 or 10 years. These
could include the need to replace outdated technology or respond to the establishment of new
political realities. To develop future pathways, therefore, it is crucial to consider the short-,
medium- and long-term timeframes and to consider what the likely political, economic,
social, technological, legal and environmental drivers of changes will be within such contexts
(Quist & Vergragt, 2006; Kok et al., 2011; Roberts, 2014).

Once effort has been made to identify the drivers of change that are likely to be faced over
the three defined timeframes, the next step is to construct future development pathways that
represent alternative outcomes based upon different approaches to port management. These
pathways are communicated through narratives, with practical examples taken from
international, regional and local case studies used to illustrate how certain response
procedures can create vastly different future realities. Academic and grey literature suggests
that there are three future pathways that ports can follow (Vergragt & Quist, 2011). These can
be termed as: (i) ‘Stable’ Future, (ii) Disruption and Resilience, and (iii) Managed
Innovation. Each pathway has different political, economic, social, technological, legal and
environmental implications, and will respond differently to drivers of change depending on
its characteristics. These characteristics are illustrated in table 5 below.
In the ‘Stable’ Future pathway, change is based on past experience and predictions of the
future to enhance efficiency and effectiveness of operations. This future pathway is informed
by data gathering and extrapolation of trends and risks. It reflects a short-term mentality of
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change, focused on fostering economic stability and business certainty (Höfer & Madlener,
2020). As a result, the 'Stable' Future pathway conducts limited scanning of long-term
horizons and, to the opposite, is strongly based on known-knowns. The second future
pathway, termed as Disruption and Resilience, is an approach that attempts to foster
resilience and adaptability within a port, embedding a capacity to respond to unexpected
shocks. It is informed by risk assessments and analysis of potential disruption (Vergragt &
Quist, 2011). Change, therefore, has a medium-term focus in this future pathway. The third
future pathway is defined as Managed Innovation. This is a pathway that utilises innovation
to flexibly steer toward managed, long-term change. Transition management and long-term
horizon scanning are used to inform decision-making, with the general objective of
maximising the potential of technological advancements to clarify the potential implications
of unknown realities (Frantzeskaki & Tefrati, 2016).
Table 5: Summary of key characteristics for each of the future pathways

i. Determinant of
change

ii. Methods for
understanding change

iii. Degree/force of
change

iv. Time scale

’Stable’ Future
Pathway
Change based on past
experience and
predictions of the future
to enhance efficiency
and effectiveness of
operations.
Informed by data
gathering and
extrapolation of trends
and risks.
Small-medium;
implications of change
impact local/national
conditions, with current
operations extended as
opposed to changed.

Disruption and
Resilience Pathway
Change based on
fostering resilience and
adaptability to embed a
capacity to respond to
shocks.

Managed Innovation
Pathway
Flexible steering towards
managed, long-term
change, by way of novel
innovation.

Informed by risk
assessments and analysis
of potential shocks.

Informed by transition
management and horizon
scanning.

Medium-large;
Significant disruptions to
local, national and
international conditions
as alternative
arrangements are
embedded.

Short; change has a
short-term focus and can
evolve as trends develop.

Medium; change has
medium-term focus, with
intention of embedding
resilience and an inbuilt
capacity

Medium-large; Seeks to
implement radical
change through the
utilisation of managed
innovation, impacting
local, national and
international
arrangements.
Long; change has a longterm focus, with the
objective of dealing with
future innovation in a
managed manner

The characteristics of each future pathway are used to set the scene for the form of change
that the pathways involve. Narratives are then created to describe how each of the pathways
may respond to the many change drivers that ports face over short-, medium- and long-term
timeframes. Narratives allow stakeholders to visualise and examine how future pathways will
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create different practical outcomes and change port operations at various scales and different
time horizons (Van Dorsser & Taneja, 2020). To accurately complete this step, it is crucial to
have an in-depth knowledge of the port under examination, its perceived limitations and
opportunities, and key drivers and barriers to sustainability.
Putting the three core aspects of the Future Pathways Approach together – drivers of change,
timeframes, future pathways – an integrated method of assessing port sustainability is
created. These three elements and how they interrelate to one another are illustrated in figure
5. As an example, the short-term timeframe is listed as 2025, medium as 2035 and long as
2050. Each pathway will respond differently, based on its characteristics, to the drivers of
change that development at each timeframe. For instance, should a ‘Stable’ Future approach
be followed, it can be seen that short-term stability and certainty in port operations can be
established, but this can leave ports susceptible to shocks and in need of large-scale
unexpected and costly recovery in the wake of economic or environmental disasters. The
Disruption and Resilience approach to development increases the efficiency of ports to
respond to environmental, social and economic shocks, with the implementation of practical
measures such as a circular economy capable of boosting the sustainability of operations. At
the same time, however, this pathway can restrict the potential of ports from accessing
particular opportunities and place risk management before radical evolution. The Managed
Innovation pathway is, unsurprisingly, led by innovation. Long-term horizon scanning
informs the decision-making in this approach, with flexible steering enabling a greater
propensity of opportunities to be maximized. Whilst it is driven by technological
advancements, there is a focus upon collaboration, equity amongst port stakeholders and
ecological sustainability. To fulfil such eventualities, however, significant investment and
faith in innovation are required.

In total, these 3 pathways present very different outcomes for in the long-term and it is
crucial, once they are constructed, to debate the value of each with stakeholders and key
actors in the port. The strengths and weaknesses of each pathway must be considered, and it
is crucial to question if the future that they present is applicable to the needs of the port and is
capable of establishing greater sustainability.
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Figure 5: Illustration of Future Pathway Analysis Approach

The Future Pathways Approach presents an integrated framework for analysing port
transitions. Underpinned by desk-based research and a participatory methodology, the
approach works with stakeholders and key actors to examine how sustainability may be
realised through alternative pathways of development. The approach can reveal a broader
perspective of the drivers of change facing ports and how different management responses to
such drivers can create vastly different outcomes in the short-, medium- and long-term. This
method can help to reduce uncertainty and improve foresight, with the use of narratives a
valuable means of visualising how future realities can be avoided or realised. In this sense,
the use of narratives is similar to the ‘three horizons method’ (Van Dorsser & Taneja, 2020).
However, the key difference with the Future Pathways Approach is that its proposed
framework has the capacity to consider the mutual interaction and inertia of port management
approaches. This presents significant benefits in regards to the practical lessons that can be
learnt from the pathways approach. Once stakeholders and key actors establish the pathway
that they perceive to be the most desirable, the Future Pathways Approach prescribes a
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‘backcasting’ method (Quist & Vergragt, 2006). This is common in transition methodologies
and involves the research team working backwards to understand the steps, tools and
practical implementations that are required to realise this potential future favoured by
stakeholders.

7.

Conclusions

SHIP, which is concerned with the sustainable management of Irish ports, will examine the
potential of using transitions concepts to overcome potential barriers to sustainable
development. However, these concepts are not without criticism in the literature. In
particular, issues around power and political imbalances, injustice an inequity, and inadequate
stakeholder participation have been identified within this review. SHIP’s methodological
approach has been designed to take these issues into account. This will involve greater
consideration and engagement with non-traditional actors with due consideration given to
port users as well as marginalised groups. This approach will help to understand the
dynamics of transitions in general, as well as issues of power and justice, and may fruitfully
encourage future scholars to refine their critical thinking in parallel with their analytical and
descriptive skills.
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