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Abstract: A complex (adaptive) system consists of heterogeneous, autonomous agents that interact with one another. 
Conceptual theories in the literature of complex systems transition are vast and seem to be discrete. This paper attempts to 
collect together all concepts of (socio-technical) system transitions to design an all-inclusive compatibility framework for the 
complex literature in socio-technical transitions. The framework takes the form of a universal system transition model that 
integrates and harmonises theories and practices on socio-technical transitions to simplify understanding of the complexity and 
diversity of complex systems transition literature. The framework was designed by appropriately superimposing, streamlining 
and condensing the existing transition models to produce a single universal model. With the multi-level perspective (MLP) 
framework as the reference centre, all other concepts could be suitably identified and described without much ambiguity. The 
other components of the framework include the analytical concepts of the multi-phase perspective (MPP) of transition phases, 
the stocks-flows concept of transition, and the management concepts of transition design and management process. The various 
system elements are represented by the three dimensions of actors, rules/institutions, and technical components. The universal 
transition framework accurately demonstrates and represents the core ideas of system transitions by accurately identifying and 
matching all the elements in a monolithic typology for instant conceptualisation. 
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1. Introduction 

The imperative for sustainability transitions has been 
acknowledged by many governments and businesses [1]. 
Also, in the near future, the negative impact of climate 
change [2] might dramatically rise and become unbearable. It 
follows that the scope of participation in sustainable energy 
transitions might significantly widen. However, it is 
important to acknowledge the enormity of the existing body 
of complex system transition literature. 

First, for any system transition, there is the need to have an 
instant and explicit knowledge of the mechanisms of system 
transitions under the following distinct but complementary 

concepts: 
1. The content of the MLP framework; the magnitude of 

the landscape pressure, levels of ongoing innovations 
that are relevant to the transition, and the stability and 
attitude of the existing regime to rival niche innovations. 

2. The stage of the transition on the MPP; the stage of the 
transition on the multi-phase perspective model when a 
goal-oriented transition starts. 

3. The possible pathways to the transition visions and 
images. 

4. Second, there is the need to be conversant with the idea 
of influencing system transitions under the following 
distinct but analogous processes; 
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5. The transition design route; the general steps of system 
transition process. 

6. The transition management cycle; the activities, levels, 
elements and the linkage of the transition management 
cycle. 

7. The transition design process; the steps and processes 
involved in the design of system transitions. 

To this end, this paper emphasises the assemblage of the 
literature in form of a transition framework to illustrate a 
summarised form of complex system transitions. The model 
however is not a substitute to existing transition models, but 
rather acts as a meeting point of all the concepts to make 
them readily noticeable. Just like the MLP deals with the 
analysis of the alignments of activities in a transiting regime, 
the universal framework deals with alignments of the 
literature on system transition. 

The aim of the paper is therefore to harmonise the 
seemingly independent and complex system transition theory 
and practice to simplify the approach to transitions. Core 
objectives are to group and harmonise the theories, contents 
and practices to formulate a comprehensive framework that 
can enable transition concepts to be instantly conceived. The 
framework combines existing theoretical concepts such as 
the multi-level perspective, transition pathways, transition 
management and other related theories. The descriptions of 
the multitude of concepts are deliberately brief and may 
serve as an introduction to the topic for readers new to the 
subject matter. 

The structure of the paper is organised as follows. Section 
1 introduces the subject matter and the underlying notion 
upon which the transition framework is built. Section 2 
provides a brief overview of what transition and system 
change is about. Furthermore, Sections 3 and 4 deal with the 
analysis and management of system transitions, respectively. 
Section 5 harmonises all the literature on system transition 
and indicates their pattern of interaction in a flow chart. 
Section 6 deals with the design of the transition framework of 
system transition by collecting and articulating all the 
analytical and practical concepts. Finally, Section 7 draws 
conclusions on the framework structure, functionality and 
possible improvements. 

2. Transition and System Change 

Transitions are long-term transformation processes 
(usually 25-50 years) as a result of the co-evolution of 
developments in various domains (such as technology, 
institution, culture, ecology and economy) on various scales 
and levels [3]. On the other hand, Rotmans et al. [4] defines 
transition as a gradual and continuous process of change 
whereby the landscape of a society or societal system or sub-
system transforms. Complex societal (sub-) systems include 
energy supply, mobility, agriculture, health care and housing. 
The general perception is that transitions result in 
fundamental changes of societal systems. 

 

3. Analysis of Transition 

The conceptualisation of system transitions has been 
explained in several approaches, which include the multi-
level perspective (which distinguishes three analytical and 
heuristic levels), transition pathways (resulting from 
interaction of dynamics among distinct levels), multi-phase 
perspective (that identifies the phases of transition), and 
stocks and flows notion (which observes the long-term and 
short-term developments in system transition). These 
concepts are discussed in the following sections. 

3.1. The Multi-level Perspective 

The multi-level perspective (MLP) is a framework of 
hierarchical levels with heterogeneous configuration of 
elements that interact [5, 6]. It is multi-disciplinary, 
combining various fields including but not limited to 
evolutionary economics, sociology, structuration and neo-
institutional theories. The MLP distinguishes between three 
analytical and heuristic levels for system innovation; namely, 
the socio-technical landscape accounting for exogenous 
development, socio-technical regime accounting for system 
stability and technological niches consisting of slots for the 
emergence of new innovations [7, 8]. Higher levels are more 
stable than lower levels with respect to the number of actors 
and degrees of alignment between the elements [9, 10]. The 
three levels form a nested hierarchy with regard to local 
practices [7, 11]. These levels are not ontological illustrations 
of reality but rather meant as analytical concepts [7]. 
Transitions in this perspective occurs when innovation at the 
micro level emerges and penetrates the meso-level to modify 
the mix up of regimes; ultimately transforming the landscape 
at the macro level [12]. A detailed form of the MLP 
framework is shown in Figure 1. 

 

Figure 1. The multi-level perspective framework of system transition [7, 13]. 

3.2. Transition Pathways 

The idea of MLP is that transitions occur through 
interactions among processes at multiple levels: 1) problems 
at the landscape exert considerable pressure on the existing 
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regime, 2) it is perceived that these pressures cannot be dealt 
with by incremental innovation in the existing regime, 
creating opportunities for alternative technologies, 3) 
innovations in niches are reasonably developed for the 
adoption in the regime. Therefore, transitions are understood 
on the MLP framework as the consequence of alignments 
between developments at multiple levels. The regime is the 
main level where transitions occur while the landscape and 
niche are considered as derived concepts. Five transition 
pathways have been identified, namely 1) Reproduction 
pathway, 2) Transformation pathway, 3) Reconfiguration 
pathway, 4) Substitution pathway, and 5) De-
alignment/realignment pathway. The distinction among the 
pathways are the magnitude of the landscape pressure, the 
timing of the landscape pressure action with respect to the 
niche technology maturity level, the resulting size of regime 
change and the MLP levels involved in the transition process 
[9, 13, 14]. 

3.3. Multi-phase Perspective 

The multi-phase perspective implies that the paths 
followed by transitions are very non-linear involving 
different phases that change from one state of dynamic 
equilibrium to another. Four transition phases can be 
identified in transition pathways as shown in Figure 2 [4]: (1) 
Predevelopment phase; (2) Take-off phase; (3) Breakthrough 
or acceleration phase; and (4) Stabilisation phase. 

 

Figure 2. The multi-phase perspective concept [4]. 

3.4. Stocks and Flows Concept 

The principle of accumulation conceives every behavioural 
dynamics in the world as the result of flows accumulating in 
stocks. According to [4], “the system approach implies 
thinking in terms of stocks and flows.” Complex systems 
have a hierarchy of levels characterised by higher but slower 
changing levels, and lower but faster changing levels [15]. 
Stocks are system elements that “accumulate” in the long-
term and can be described in terms of quantity and quality, 
while flows are the elements that change relatively faster in 
the short-term [4]. Therefore, stocks and flows can be related 
to the slow (longer periods) and fast (shorter periods) 
changing properties of a complex system, respectively. In 

socio-technical systems, stocks represent the physical 
infrastructure and institutions, while flows represent 
activities of actors, movements of goods and services. 

 

Figure 3. The stocks-flows concept [4]. 

Figure 3 shows the relationship between stocks and flows 
with respect to time. In the beginning of a particular system 
transition, the transition flows begin to change by growing to 
a peak level without seeing any physical changes on the 
stocks. This may be related to the pre-development phase of 
the transition. When the flows reach a certain maximum 
point, they will trigger a physical change on the stocks. The 
flows will maintain this approximately constant transition 
activity level for a period of time, while the stocks continue 
to grow to a certain maximum level during this period. This 
may be related to the take-off and acceleration phases of the 
transition. At the point where stocks have reached their 
approximate maximum point, the flows responsible for the 
transition will begin to reduce to another state of dynamic 
equilibrium, while the stocks have reached their full growth 
potential and remain stable. 

4. Management of Transition 

The previous sections dealt with transition theories, which 
help to explain how transitions come about. However, 
assuming that key stakeholders understand these theories, 
how do they make transition happen? [16] state that the aim 
of transition management (TM) is to manage transitions for 
sustainability. However, transitions cannot be managed in the 
normal sense, but their direction and speed can be influenced 
directly and indirectly using three types of steering and 
coordination mechanisms; plans, markets, and institutions 
[17, 18]. Transition management is therefore a new direction-
finding concept that uses certain broad heuristics that rely on 
variation and selection processes [19, 20]. 

4.1. Transition Management Elements 

This section explores the various elements needed for the 
management of transitions. The transition instruments are the 
TM elements used as tools to drive system transitions to an 
end-state. They can be derived from the myriad of the TM 
elements. Similarly, transition design (TD) variables are 
transition instruments that are used as methods for invoking 
transitions. They can be derived from transition instruments. 
Thus, TM instruments come from TM elements, and in turn, 
TD variables come from transition instruments. Determining 
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whether or not transition instruments are variables, is not a 
direct and easy process [21]. 

4.2. Transition Management Cycle 

The TM cycle attempts to capture and translate abstract 
doctrines of TM governance into an applied management 
framework that is suitably flexible, while encompassing 
almost all complexity in transitions [22]. The idea is to 
organise and structure the complex and seemingly dispersed 
activities that involve many stakeholders and associated with 
many uncertainties [23, 24]. It is an iterative and cyclical 
process in which the transition visions, goals, agendas and 
objectives are all subject to adjustment in the course of the 
TM process due to learning processes [23, 25]. Four main 
activities are involved in the TM cycle as shown in Figure 4 
below. 

 

Figure 4. Transition management cycle [22]. 

The time period for a cycle depends on the practical 
context of operation but according to documented experience 
so far, one cycle takes about 2-5 years [17]. The four activity 
levels of the TM cycle are explained below: (1) Strategic 
level: transition arena and vision development; (2) Tactical 
level: developing the transition agenda; (3) Operational level: 
starting and executing transition experiments; and (4) 
Reflexive level: monitoring and evaluation of the transition 
process, transition management, transition agenda and 
transition experiments. 

4.3. System Transition Design Route 

Socio-technical systems contain many interdependent 
components such as technological elements, network of 
actors, and the rules that influence actor behaviour [26]. The 
active actors in the systems have objectives and the various 
means for realizing these objectives [16]. The fact that socio-
technical systems (STS) are evolutionary, the associated 
technologies may have limited capabilities, because their 
designs may not meet present needs such as sustainability [16, 
27]). This limitation will have consequences on the process 
of policy design leading to changes in technical components 
of an STS through changes in actor behaviour; i.e. rules [28]. 
The policy attempts to influence the behaviour of actors 
controlling the system in the desired direction, leading to a 
change in technical components, and, hence, improving the 

system performance [29]. However, many external influences 
are associated with the design and implementation of policies, 
changes in actor behaviour and the technical components 
[28]. Figure 5 shows the steps or route involved in system 
transition design (STD). 

 

Figure 5. Transition design route/sequence [16, 28]. 

Since system transition involves changes in both technical 
and social sub-systems, the policy designed for structural 
change only becomes effective when it succeeds in changing 
behaviour and transforming technology while fulfilling the 
requirements associated with the pathways of the transition 
[28]. Therefore, a system transition is necessary for a 
structural change in STS. 

4.4. System Transition Design Process 

A transition assemblage consists of design variables such 
as experiments and policies, which can be varied during the 
design of transition in search of the possible combination that 
best fulfils the transition goals. Because there are a number 
of different variables to choose from, hence, they are referred 
to as design alternatives [21]. To design system transitions, 
the designer has to observe the system process from an 
imaginary independent high-level position that is freely 
detached from the direct influence of the system [28]. 
Therefore, the design process of a complex system may be 
seen as a next level design; i.e. meta-design or the design of a 
design process. A meta-design is one that combines the 
design of technical and social systems [30]. Transition design 
comprises designing the best combination of transition 
variables (transition assemblage) that fulfil the goals of a 
transition [21]. 

 

Figure 6. A conceptual model of a system transition design [31]. 
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As shown in Figure 6, the meta-design uses a conceptual 
model of a stepwise design process. The basic steps are 
highlighted below [4, 16, 21, 31]: (1) The development of 

goals, objectives and constraints; (2) Specification of the 
design space and variables; (3) The development and 
execution of tests; and (4) Selection of a design alternative. 

Table 1. A summary of transition literature [4, 7, 13, 16, 22, 28, 31]. 

 MLP levels Micro (niche) Meso (regime) Macro (Landscape) Global 

Transition 
analysis 

Transition pathway 
Transformation 
(Landscape/ regime) 

Reconfiguration 
(Landscape/ regime/ 
niche) 

Substitution 
(Landscape/ regime/ 
niche) 

De-alignment/ re-
alignment (Landscape/ 
regime/ niche) 

MPP phases 
Predevelopment 
(Dynamic equilibrium) 

Take-off (Change starts) 
Acceleration/ 
breakthrough (Fast 
change) 

Stabilisation (Change 
settles) 

Stocks-flows Flows Flows/stocks Flows/stocks Flows/stocks 

Regime 
Regime dimension/ 

stabilizing mechanism 
Actors/vested interest 

Rules/institution/ rules 
& institutions 

Material & technology/ 
sunk investment 

 

Transition 
management 

TM cycle activity levels Strategic Tactical Operational Reflexive 
System transition design 

route 
Policy change Behaviour change Technology change Performance change 

System transition design 

process 
Stakeholders Transition elements Test Selection & design 

 

5. Literature on System Transition 

Ideas around the analysis and management of transitions 
have been presented in the previous sections. In the following 
sub-sections, the component similarity of the various 
concepts within transition analysis and management is 
explored to relate the various ideas to each other. Table 1 
provides a summary of transition literature. 

5.1. Links in the Literature on System Transition 

The previous sections dealt with the concepts of 
understanding transitions (transition analysis), commanding 
transitions (transition management), and the transition 
content consisting of the items being designed (regime 
elements) and those used for the design (design tools). This 

section assesses the key literature developed in system 
transitions to capture the order in which these seemingly 
discrete concepts and developments operate. 

The three pillars of transition literature, namely, transition 
analysis, transition management and transition content, have an 
order of communication both within themselves (with internal 
entities) and outside with other groups. The three transition 
content groups (system elements, TM elements, and 
performance indicators) interact during transition. To support 
the understanding of the meaning of the system elements and 
their dynamics, the theory of transition analysis which is 
formed by the transition content, serves to structure the content 
into a formal order. In order to drive transitions, the 
design/management which is also formed by the transition 
content serves to operationalise transitions in a formal order of 
changing activities in a stepwise manner (Figure 7). 

 

Figure 7. An interactive web of system transition literature. 
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5.2. Content of System Transition 

The analysis and design of transition function through a 
process using basic items contained within the system. The 
transition content encompasses all the items involved in the 
process of system transition. Three groups of transition items, 
namely, system elements, transition management elements 
(instruments/variable), and performance indicators (PIs), can 
be identified in the process of system transitions. These items 
may also be conceptualised in two ways; the soft and the 
hard items. The soft items refer to the elements required for 
the process of system transition, while the hard items relate 
to the physical infrastructure being managed. Both hard and 
soft items can be found at any level on the MLP framework. 

The soft items in the TM elements are those required as tools 
to bring about the changes required during transitions while the 
hard items are the technical components that form potential 
substitutes to regime technology. Performance indicators are soft 
items that help to show whether or not a transition is successful. 
The TD variables, which are part of the TM elements, form the 
various alternatives that undergo tests during transition 
experiments. When the PIs show that a transition experiment is 
successful for a particular alternative by fulfilling the transition 
goals, it is scaled-up into the regime to substitute the existing 
system elements accordingly. Subsequent re-structuring of 
system elements will give rise to a new regime with better 
performance in terms of the corresponding transition goals. 
These items are necessary ingredients of any transition. The 
formal approach in putting these items into order for bringing 
about transitions is referred to as transition management or 
design as shown in Figure 7 above. 

5.3. Pattern of Transition Analysis 

As discussed in section 3, existing concepts for the 

analysis of transition are the multi-level perspective (MLP), 
multi-phase perspective (MPP), transition pathways, and 
stocks-flows. The interaction among dynamics at multiple 
levels on the MLP framework gives rise to the transition 
pathways, each of which follow a definite pattern of the four 
phases of the MPP corresponding to the stocks-flows 
developments [13, 16]. The MPP consists of three system 
dimensions; the transition speed, time period, and size of 
change [4]. 

5.4. Pattern of Transition Management 

The strategy of ‘making transitions happen’ is also built on 
different concepts for the management of transitions (section 
4). These are the TM cycle, transition design (TD) route and 
TD process. However, the ideas are analogous and their 
contents and procedural stages can communicate well with 
one other at each step. With reference to the TM cycle, the 
strategic level (transition arena) consists of the TM actor 
selection and vision development processes. In the TD 
process, this stage of transition arena corresponds with that of 
the stakeholders. On the TD route, the stage of transition 
arena or stakeholders has been skipped, as it starts with the 
stage of the design of new policy and its implementation. It 
should be noted that it is the actors in the strategic level or 
stakeholder stage in the TM cycle or TD process that design 
the policies in the TD route. At the tactical level (transition 
agenda) of the TM cycle, the formulation of transition 
strategies and pathways to the developed visions correspond 
with the TD process stage for developing design variables 
(such as strategies for experiments and policies) for the 
transition. This is the novel policy design part of the ‘new 
policy design and implementation’ (NPDI) stage of the TD 
route. 

 

Figure 8. A superimposed framework of system transition design and management [16, 22, 31-32]. 
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The operational stage of the TM cycle involves carrying 
out transition experiments at the niche level to test for the 
feasibility of experiments in contributing to the transition 
goals, which, if successful, may be scaled-up into the regime. 
This means that the operational stage covers both the 
activities of experimentation (at the niche level) and scaling-
up (into the regime level), and, hence, deals with both the 
niche and regime levels. The experimentation aspect of the 
operational stage corresponds with the ‘development and 
execution of tests’ stage, whereas the scaling up aspect 
corresponds with the ‘selection and design’ stage of the TD 
process. Similarly in the TD route, the implementation of 
designed policies, which change behaviour, technical 
components and performance, could exist at any of the niche 
(during variable experimentation and testing) or regime level 
(when a variable is scaled-up and used for design). 

Generally, the strategic, tactical and operational levels of 
the TM cycle correspond with the landscape, regime and 
niche levels of the MLP framework [23]. The closure of the 
TD route model with the ‘need for improvement’ is 
analogous to the ‘monitoring and evaluation’ stage of the TM 
cycle, whereas the ‘algorisms and heuristics’ stage of the TD 
process represent only a fraction of them, all of which are 
used for checking the possibility of reviews and 
modifications to the transition process (Figure 8). From the 
design of new policy to its implementation process lies the 
development of design space and variables for the transition 
agenda, and also goals, objectives, constraints and 
performance indicators. However, it should be noted that not 
all activities in other models lying within ‘new policy design 
and implementation’ belong to it, but it only includes the 
policy aspect of the design space and variables part. 

6. A Simplified Transition Framework 

To design the all-inclusive model of system transition, 
there is the need to compose relevant concepts by relating or 
condensing them into a smaller representative model to 
reduce their complexity and simplify their conceptions. 

6.1. Articulating the Theory of Transition 

The concepts of transition analysis can be related to the 
MLP as the reference model. With reference to the regime 
shift region on the meso-level of the MLP, the pre-
development phase of dynamic equilibrium could be found 
within the range of the existing regime polygon where 
physical changes are yet to start. The beginning of physical 
change is marked by the end of the continuous arrows 
projecting from the first regime. The first part of the 
destabilisation region towards the new regime marks the 
beginning of transition changes, and, hence, the take-off 
phase of the MPP. The acceleration phase comprises the 
greatest proportion of the destabilisation period until a point 
where regime stability can be noted. The range of the 
stability period represents the stabilisation phase. 

In the stocks and flows concept of system transitions, the 

stocks accumulate gradually over long time periods, while 
the flows change sharply over short periods of time [4]. This 
shows that the concept involves a forward time factor, and, 
hence, may be related to the MPP on the MLP. As shown in 
Figure 8, the transition flows (actor activity in transition) 
begin to change gradually with the beginning of the pre-
development phase and continue to grow until they reach a 
certain level of accumulation, sufficient to kick-start a change 
on stocks level (physical changes). At the take-off phase (and 
also the acceleration phase), the changes in flows will 
continue at somewhat constant level, while stocks will 
continue to grow throughout the take-off and acceleration 
phases due to the momentum created by the flows. The 
stocks reach their maximum level towards the end of the 
acceleration phase, and at the beginning of the stabilisation 
phase, where the change in flows begins to drop. At this point, 
the stocks will maintain a somewhat constant level 
throughout the stabilisation phase until the end of the 
transition (into a new regime), while changes in the transition 
flows will continuously and gradually diminish (approaching 
zero) at the end of the transition. 

6.2. Articulating the Content and Process of Transition 

As discussed in section 5.2, the transition design and 
management process can be condensed to any one of the 
models shown in figure 7. The ‘transition design (TD) route’, 
which is the most simplified and explicit form of the process 
notion, with each step thereof covering important activities 
involved in the process, is valid at any level on the MLP. The 
elements in the system can be related to the three regime 
dimensions of the actor network, rules and institutions, and 
technical components, which carry the three respective 
regime stabilizing mechanisms of vested interest and 
organisational capital, rules and institutions, and sunk 
investments and technical complementarities responsible for 
regime inertia [32-34]. Regime inertia imply that transition of 
an existing regime entails unlocking or destabilizing the 
regime. This process can be explicitly structured and 
accommodated by features of the MLP framework. 

6.3. Integrating the Content and Process of Transition on 

the MLP 

During a transitioning process, activities in the ‘new policy 
design and implementation’ (NPDI) step are concerned with 
setting new rules for the system, thereby attempting to unlock 
and change the landscape. However, this policy is only one 
of the many rules in the rules and institutions (R/I) regime 
dimension, but being a formal rule enforced by the 
government in a top-down manner, it has the potential to 
prompt a change the other two rule types; the normative and 
cognitive rules. This causes a ‘change in actor behaviour’ 
(CAB) in the next step of the transition process, responsible 
for partly or fully ‘unlocking’ the vested interest and social 
network (VI/SN) aspect of the stabilizing mechanisms. At 
this point, regime actors begin to shift focus towards system 
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improvement for adopting competence enhancing add-ons, or 
system innovation for undertaking experimentations in niches 
to create a portfolio of related technologies as potential 
substitutes to existing technical components. Where a 
technology is successful in contributing to the transition 
goals, it is scaled-up into the regime to form part or whole of 
the existing technologies, depending on the transition 
pathway involved. Therefore, activities in the ‘change in 

technical components’ (CTC) step are responsible for 
unlocking the sunk investment and technical 
complementarity (SITC) mechanism, and introducing new 
technical components with different performance; i.e. 
‘change in performance’ (CP). This is the stage where 
physical structural change begins to take shape and becomes 
noticeable (Figure 9). 

 

Figure 9. An all-inclusive transition framework of system transition [4, 13, 16, 22]. 

Here, a complete TM cycle based on the representation has 
been executed and performance checks are done by 
observing the TM activities, structural changes and new 
performance caused by the policy to see if additional cycles 
are required. This is the ‘monitoring and evaluation’ stage of 
the TM cycle or the need for improvement (NFI) step of the 
TD route. Where necessary, the process cycle is repeated 
with probably adjusted or modified transition variables. To 
put the TD steps (i.e. NPDI-CAB-CTC/CP-NFI) into action 
means to design and manage the transition, and, therefore, a 
cycle of the TD route is equivalent to a TM cycle. These 
cycles are iterative where each next cycle carries adjusted 
forms of TM elements of the previous. The successive TM 
cycles in the transition direction assume that solutions are 
continuously proffered to existing regime problems, and the 
success is indicated by the diminishing intensity of the 
landscape pressure. However, it should be noted that for a 
specific case, where the initial transition variables being 
adequate and successful in driving a transition to an end-state 
(although unlikely), there might be no need for the NFI stage, 

and it may be said that activities in the first TM cycle are 
sufficient for the transition purpose. 

7. Conclusions and Recommendations 

The existing body of literature on transition theory is 
complex, fragmented and frequently ‘dry’, and therefore 
difficult to understand, particularly for beginners in the field 
of transition. This paper reviewed existing theories and 
created a new comprehensive framework of transition 
literature that is not a substitute to existing models but acts as 
a facilitator for readers who are new to the subject by making 
the theory more easily traceable. Moreover, this paper is the 
first to review and critically assess the key aspects of the 
theory of socio-technical transition, as well as organise their 
elements and demonstrate their complementary roles. The 
body of transition literature is built on two basic pillars; 
namely, the theory of transition (transition analysis) aimed at 
understanding transition dynamics, and the practice of 
transition (transition design/management) that drives 
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transition, both of which function by processing basic 
underlying items of transition content. Both transition pillars 
use simplified approaches in form of conceptual models and 
frameworks, which are either inter-linked, relating well to 
each other on a flow chart, or analogous (represented by a 
single model or framework). 

Considerable effort has been demonstrated to undertake a 
strategic articulation of key concepts in the transition 
literature to design an all-inclusive framework to promote an 
effective understanding of transition dynamics. Accordingly, 
the approach divided the literature into three aspects; the 
analysis, management, and content of transition. The 
transition analysis aspect deals with all conceptualisation of 
transition, enabling the acquisition of a mental picture of 
system transitions dynamics. The management aspect puts 
together all formalised activities aiming to bring about 
transitions. Finally, the transition content identifies and 
groups all the items (both soft and hard), which exist within 
the context of system transition. The proposed MLP 
framework of system transition forms the reference model of 
the transition framework. All concepts, contents and 
processes fit well into the MLP framework. The MPP of 
transition phases has been precisely located on the meso-
level of the MLP along the range of the polygonal regime 
shift cylinder. The stocks-flows concept of transition relates 
well to the transition phases in terms of progress direction 
and change points. Thus, the concepts of the MPP and 
stocks-flows have been simultaneously identified on the 
regime shift region. Regime contents and the transitioning 
process narrowed into three dimensions (technical 
components, actors, and rules) and the transition design route 
(NPDI-CAB-CTC/CP-NFI) fit well into the regime level of 
the MLP. Similarly, contents and process at the niche and 
landscape levels fit well into their respective context. 

The transition framework is based on transition literature 
and makes it easier to conceive and trace the dynamics and 
the inevitable complexity associated with system transition in 
a tree fashion. An ambiguity may seem to exist when 
considering overlaps between system levels with no clear 
distinction borders. However, this has been clarified by 
corresponding labels, which provide appropriate 
demarcations of level activities. Nevertheless, further 
detailed work on individual concepts particularly applied to 
‘real world’ examples of relevance to practitioners should 
follow. The authors also recommend that the functionality of 
the framework should be enhanced by suggesting better 
matching locations of concepts. 

Acknowledgements 

This research was supported by the University of 
Maiduguri, Nigeria. We thank our colleagues who provided 
insight and expertise that greatly assisted the in conduct of 
the research. We thank the Dean Faculty of Engineering, and 
the H. O. D. Civil Engineering Department, for their 
assistance and comments that greatly improved the quality of 
the manuscript. 

 

References 

[1] Smith, A. (2010). Civil society in sustainable energy 
transitions’, in Verbong, G. and Loorbach, D. (eds), 
Governing the Energy Transition: reality, illusion, or necessity, 
New York: Routledge. 

[2] Kayranli, B., Scholz, M., Mustafa, A. & Hedmark, Å. (2010). 
Carbon storage and fluxes within freshwater wetlands: a 
critical review,’ Wetlands, 30 (1): 111–124. 

[3] Geels, F. W. (2005). Co-evolution of technology and society: 
The transition in water supply and personal hygiene in the 
Netherlands (1850–1930) – A case study in multi-level 
perspective. Technology in Society, 27: 363–397. 

[4] Rotmans, J., Kemp, R. & Van Asselt, M. (2001). More 
evolution than revolution: transition management in public 
policy. The journal of futures studies, strategic thinking and 
policy, 3 (1): 15–31. 

[5] Darnhofer, I. (2014). Farming transitions: Pathways towards 
regional sustainability of agriculture in Europe, FarmPath 
project. 

[6] Geels, F. W. (2012). A socio-technical analysis of low-carbon 
transitions: introducing the multi-level perspective into 
transport studies. Journal of Transport Geography, 24: 471–
482. 

[7] Geels, F. W. (2002). Technological transitions as evolutionary 
reconfiguration processes: A multi-level perspective and a 
case-study. Research Policy, 31 (8–9): 1257–1274. 

[8] Geels, F. W., Kern, F., Fuchs, G., Hinderer, N., Kungl, G., 
Mylan, J., Neukirch, M., & Wassermann, S. (2016). The 
enactment of socio-technical transition pathways: A 
reformulated typology and a comparative multi-level analysis 
of the German and UK low-carbon electricity transitions 
(1990–2014). Research Policy, 45: 896–913. 

[9] Geels, F. W. (2011). The multi-level perspective on 
sustainability transitions: Responses to seven criticisms. 
Environmental Innovation and Societal Transitions, 1: 24–40. 

[10] Geels, F. W., & Schot, J. W. (2010). The dynamics perspective 
of transitions: a socio-technical In: Grin, J., Rotmans, 
Transitions J., Schot, J., Geels, F. W., Loorbach, D. (Eds.), to 
Sustainable Development: Term New Directions in the Study 
of Long Transformative Change. Routledge, New York, pp. 9–
87. 

[11] Geels, F. W. (2007). Feelings of Discontent and the Promise of 
Middle Range Theory for STS: Examples from Technology 
Dynamics. Science, Technology, and Human Values, 32 (6): 
627–651. 

[12] Geels, F. W. (2005). Processes and patterns in transitions and 
system innovations: Refining the co-evolutionary multi-level 
perspective. Technological Forecasting and Social Change, 72: 
681–696. 

[13] Geels, FW. & Schot, J. (2007). Typology of sociotechnical 
transition pathways. Research Policy, 36 (3): 399–417. 

[14] Schot, J. and Geels, F. W. (2008). Strategic niche management 
and sustainable innovation journeys: theory, findings, research 
agenda, and policy. Technology Analysis and Strategic 
Management, 20 (5): 537–554. 



78 Mohammed Hussaini and Miklas Scholz:  A Compatibility Framework for System Transition Literature  
 

[15] Holling, C. S. (2001). Understanding the complexity of 
economic, ecological, and social systems. Ecosystems, 4: 
390–405. 

[16] Chappin, E. J. L. & Dijkema, G. P. J. (2008). On the design of 
system transitions: Is transition management in the energy 
domain feasible? In: IEEE International Engineering 
Management Conference (IEMC Europe), 2008. Estoril, 
Portugal: IEEE. 

[17] Loorbach, D. & Rotmans, J. (2006). Managing transitions for 
sustainable development.’ In: Olsthoorn, X. and Wieczorek, A. 
J. (eds), Understanding Industrial Transformation: Views from 
Different Disciplines, pp. 187–206. 

[18] Rotmans, J. & Kemp, R. (2003). Managing societal transitions: 
Dilemmas and uncertainties: The Dutch energy case-study, 
OECD Workshop on the Benefits of Climate Policy: 
Improving Information for Policy Makers. 
ENV/EPOC/GSP(2003)15/FINAL. 

[19] Frost, R. (2005). Transition management: an interesting model 
for sustainable development, Maastricht: United Nations 
University. 

[20] Kemp, R., Loorbach, D. & Rotmans, J. (2009). Transition 
management as a model for managing processes of co-evolution 
towards sustainable development. International Journal 
Sustainable Development and World Ecology, 14 (1): 78–91. 

[21] Chappin, E. J. L. (2011). Simulating energy transitions. PhD 
thesis, Next Generation Infrastructures Foundation P. O. Box 
5015, 2600 GA Delft, The Netherlands. 

[22] Loorbach, D. (2010). Transition Management for Sustainable 
Development: A prescriptive, complexity based governance 
framework. Governance: An International Journal of Policy, 
Administration, and Institutions, 23 (1): 161–183. 

[23] Loorbach, D. (2004). Governance and transitions: A multi-
level policy-framework based on complex systems thinking.’ 
in Berlin Conference on Human Dimensions of Global 
Environmental Change. Berlin, Germany. http://userpage.fu-
berlin.de (Accessed 12 Sep 2017). 

[24] Loorbach, D. & van Raak, R. (2006). Transition Management: 
toward a prescriptive model for multilevel governance 
systems. In: 2006 NIG work conference, Amsterdam, The 
Netherlands. 

[25] Kemp, R. & Loorbach, D. (2003). Governance for 
sustainability through transition management. Paper for Open 
Meeting of the Human Dimensions of Global Environmental 
Change Research Community, Oct 16-19, 2003. Montreal, 
Canada. http://sedac.ciesin.columbia.edu (Accessed May 
2017). 

[26] Bruijn, H. & Herder, P. M. (2009). System and actor 
perspectives on sociotechnical systems. IEEE Transactions on 
Systems, Man, and Cybernetics - Part A: Systems and Humans, 
39 (5): 981–992. 

[27] Bonen, Z. (1979). Evolutionary behaviour of complex 
sociotechnical systems. Working paper. Cambridge, 
Massachusetts: School of Management: Massachusetts 
Institute of Technology. 

[28] Van Geenhuizen, M., Nuttall, W. J., Gibson, D. V. and Oftedal, 
E. M. (2010). Energy and innovation: Structural Change and 
Policy Implications, International Series on Technology Policy 
and Innovation.’ Purdue, Indiana: Purdue University Press. 

[29] Hillman, K., Nilsson, M., Rickne, A. and Magnusson, T. (2009) 
‘Fostering sustainable technologies – A framework for 
analysing the governance of innovation systems.’ Stockholm: 
Stockholm Environment Institute. 

[30] Fischer, G. and Herrmann, T. (2010). Socio-technical Systems: 
A meta-design perspective, Boulder, Colorado: Centre for 
Lifelong Learning and Design. 

[31] Herder, P. M. and Stikkelman, R. M. (2004). Methanol-based 
industrial cluster design: A study of design options and the 
design process. Industrial and Engineering Chemistry 
Research, 43 (14): 3879–3885. 

[32] Geels, F. W. (2004). From sectoral systems of innovation to 
socio-technical systems: Insights about dynamics and change 
from sociology and institutional theory. Research Policy, 33: 
897–920. 

[33] Berkhout, F., Wieczorek, A. J. & Raven, R. (2011). Avoiding 
environmental convergence: A possible role for sustainability 
experiments in latecomer countries? International Journal of 
Institutions and Economies, 3 (2): 367–385. 

[34] Unruh, G. C. (2000). Understanding Carbon Lock-in. Energy 
Policy, 28 (12): 817–830. 

 


