
 
Centre for Urban Transitions 

 
 
 
 
 
 
 
 
 
 
 
Progress report: data 
platform conceptual 
framing 
 
 
 
 
Magnus Moglia, Olamide Shittu, Andi Nygaard, Tmnit Hailu, 
Sean Trewick 
 
29th March 2022 
 
 
 
 
 
 
  

This project is supported by the Victorian Government’s Circular
Economy Innovation Fund as part of the Circular Economy Business
Innovation Centre.



 

i 
 

Table of Contents 
 

1. Introduction 1 

2. Virtual intermediaries to support the Circular Economy transition 2 

2.1  Incumbent intermediation and transition processes 2 

2.2  Intermediation and incumbent transition dynamics 3 

3. Description of methodology 3 

3.1 Research questions 3 

3.2 Research steps 4 

3.3 What is a Theory of Change? 4 

3.4 Interviews with artefacts as boundary objects 5 

4. From four perspectives into one ToC 5 

5. Preliminary ToC 7 

5.1 Systems view 7 

5.2 Factor descriptions 12 

6. Beta Taxonomy of CE actors 14 

7. Next steps 16 

8. References 17 

Appendix A: Search criteria for articles 21 

Appendix B: Description of factors 23 

 
 
Milestone 3 Deliverable Description: Progress Report: conceptual framing of CE at specific 
waste stream level and beta taxonomy of circular economy models and solutions.  
 
Note: After conversations with the Steering Committee, this is not being done on a specific waste 
stream level but is kept at a generic level.



 

1 
 

Centre for Urban Transitions  
 
Progress report: data platform conceptual framing 
 
 

1. Introduction 
This is a progress report for Milestone 3 due on 31st March 2022, for the Victoria Circular Activator (VCA) 
Grant ID RVInnovation036, by the Swinburne University of Technology research team.  
 
The project is funded by the Victorian Government's Recycling Victoria Innovation Fund as part of the 
Circular Economy Business Innovation Centre (CEBIC) and aims to support Victoria’s circular economy 
policy and action plan “Recycling Victoria - A new economy” (DELWP 2020) which is a 10-year policy and 
action plan for waste and recycling. 
 
The Victoria Circular Activator is a physical circular economy (CE) innovation hub hosted at RMIT and is the 
focal point for the ongoing activities of this coalition. Within our project, the research team at Swinburne’s 
Centre for Urban Transitions aims to provide the conceptualisation of Circular Economy Business Models 
(CEBMs) and data collection to build a digital infrastructure and solution space for implementing CEBMs 
through Swinburne’s Data for Social Good Cloud Innovation Centre. 
 
We use systems science and research together with transitions and design thinking to provide 
government, industry and commons stakeholders with the practical and data-enabled activation pathways 
towards a more CE. This will strengthen and accelerate fit-for-purpose CE innovations within Victoria. 
 
This progress report describes the development of prototype Theories of Change (ToC) that draw on 
multiple theoretical frameworks and experiences of transformation towards a more sustainable society. 
These ToCs will be used for the remainder of the project to guide further data collection; conversations 
with industry and government; as well as provide a conceptual foundation for industry co-learning and 
coordination through a Virtual Intermediary that we aim to prototype. 
 
This report outlines: 

1. Our thinking about how a Virtual Intermediary can be used to support the transition towards a 
more CE. 

2. The project methodology and our definition of a ToC. 
3. ToC identified through literature. 
4. A beta-taxonomy of actors within the CE activation pathways. 
5. A description of the next steps in the research project. 
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2. Virtual intermediaries to support the CE transition 
 
The Victorian Circular Activator (VCA) aims to support the activation of the emerging CE in Victoria – a 
process that will require some disruption, but also a shift in existing business practices and regulatory 
frameworks through the transition of incumbent firms and actors, rather than a displacement or creative 
destruction process. A small body of literature explicitly focuses on incumbent intermediation and transition 
processes. 

 2.1  Incumbent intermediation and transition processes 

Transitions intermediations catalyse sustainability transitions and are an area of increasing research focus 
(Kivimaa, Boon et al. 2019). Transition intermediaries enable knowledge aggregation and learning; 
networking; interest and financial brokering; innovation and diffusion of knowledge and technology; 
visioning and joint vision articulation; and institutional advocacy, implementation and legitimisation 
(Sovacool, Turnheim et al. 2020). In this respect transition intermediaries act as ‘agents who connect 
diverse groups of actors involved in transitions processes and their skills, resources and expectations’ 
(Sovacool, Turnheim et al. 2020).  Much of the literature focuses on intermediation as a source of market 
or systems disruption. New technologies, business models or practices, or institutions can in this respect 
enable ‘creative destruction’ and socio-technical adjustments.  
 
Intermediation takes place at multiple levels (Kanda, Kuisma et al. 2020): in-between entities in a network, 
e.g. supply chains; in-between networks of entities; and, in-between actors, networks and institutions. 
Intermediaries are often specific actors or entities but can also be platforms for cooperation (Hyysalo, 
Juntunen et al. 2018, Mignon and Kanda 2018). Notwithstanding differences in who conducts 
intermediation, there is nevertheless a shared understanding in the literature that ‘intermediaries bridge 
between actors and their related activities, skills and resources in situations where direct interaction is 
difficult due to high transaction costs, information asymmetry or communication problems’ (Kanda, Kuisma 
et al. 2020: 451).  
 
Transition environments are frequently representing high transaction cost environments in that new 
relations, to begin with, are non-standardised, frequently characterised by a high degree of asset-specificity 
and, a priori, low volume/potentially one-offs. In a relational view intermediation, therefore, plays three key 
brokering functions (Spiro, Acton et al. 2013, referenced in Kanda et al 2020): i. a transfer of resources 
from one party to another; ii. matchmaking or enabling the creation of direct ties between two or more 
previously unconnected entities; and, iii. co-ordination of interaction without bi/or multilateral direct ties.  
 
The virtual intermediary (VI) being developed as part of the VCA draws on the insight from the transitions 
(* expand) and intermediation literature to develop a VI prototype that will enable critical brokering functions 
for firms seeking to create firm-specific CE transition pathways. The VI aims to enable reconfiguration of 
resources (human and technological) within and between firms in a particular business ecology (regime), 
and/or economic ecology (landscape), towards a particular outcome. The aim of the VI is therefore not 
value-neutral – it seeks to promote and facilitate the emergence of a CE.  
 
This generates two quite specific research tasks that need to be solved: 1. Transition dynamics of 
incumbent firms and actors who, a priori, may have insufficient incentives to switch to circular practices; 2. 
The data and data architecture required to support incumbency transition. This progress report focuses on 
the first research task. The second research task will be conducted in collaboration with the Data for Social 
Good Cloud Innovation Centre at Swinburne and is the subject of later progress reports.    
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 2.2  Intermediation and incumbent transition dynamics 

Inertia in system adjustment and markets are frequently the result of key actors – in business and public 
policy – having a vested interest in maintaining a status quo or prolonging socio-technical configuration. 
The reliance on carbon-based energy sources is one such example. A challenge in activating a CE in 
Victoria is therefore how to transition dominant and incumbent market leaders to a new economic paradigm. 
Incumbent firms and actors have an incentive (e.g. market or thought leadership) to maintain the socio-
technical status quo but incumbent firms and actors also have the material and policy resources to maintain 
a given socio-technical configuration. This is sometimes referred to as the ‘dual challenge of sustainability 
transitions (Kemp and van Lente 2011, Sovacool, Turnheim et al. 2020). Incumbents may therefore have 
an incentive to resist transitions or innovations in business practices but may also have an incentive to 
initiate or facilitate alternative transition pathways that more closely advantages their incumbency, including 
setting up their structure of intermediaries.    
 
In terms of mainstreaming a CE shift the transitions literature (e.g. Smith and Raven 2012) stress the need 
for innovations, such as CE practices, either to become competitive within the existing selection 
environment or for the changes in the selection environment that favours innovations. Incumbent firms and 
actors are faced with a situation where current business models are anchored in well-known and 
established technological solutions and consumer preferences, that is their business models ‘fit and 
conform’ (Smith and Raven 2012, Sovacool, Turnheim et al. 2020) to the existing technical and institutional 
selection environment. A shift to CE practices would, in practice, mean that many incumbent firms and 
actors would need to ‘stretch and transform’ (Smith and Raven 2012, Sovacool, Turnheim et al. 2020) their 
business models, potentially giving up existing competitive advantages and adopting business practices 
that, ceteris paribus, no longer conform to the existing technical and institutional selection environment. In 
practice thus, incumbency transition also means a process whereby CE practices simultaneously become 
the new orthodoxy.  
 
In terms of the role played by intermediaries in transitioning incumbents, the emerging literature suggests 
that the role played by intermediaries largely resembles that of transition intermediaries in general, albeit 
with some additional emphasis on institutional innovation (Sovacool, Turnheim et al. 2020).  
 
3. Description of methodology 

 3.1 Research questions 

The research question for this project is: How can a VI/data platform assist organisations/businesses in 
their transition towards adopting CE practices? This will be answered through the following: 

• RQ1.1: What are the conceptualisations for how businesses/organisations change to adopt 
practices like CE ones? 

• RQ1.2: What information or resources are required at different stages of a business’s / 
organisation’s journey to circularity? 

• RQ1.3: What would the data architecture of a VI look like to best support businesses in their journey 
towards circularity? 

To answer RQ1.1 this project will develop a Theory of Change (ToC) that encapsulates a systemic view for 
how the Victorian economy can transform to become a CE.  
 
In answering RQ1.2 and RQ1.3, this will then be used to prototype a data platform that could be used to: 

A. Monitor and evaluate the business ecosystem’s progress towards a CE. 



 

4 
 

B. Support the development of a VI that can be used to support key coordination functions, including 
likely to enable industry co-learning and co-production of new business practices. 

 3.2 Research steps 

The research steps are shown in Table 1. We note that the initial project methodology involved a focus on 
a single waste stream. However, after conversations with the VCA, we have opted not to do so, as there 
are common challenges and barriers across most waste streams, and we believe that it is possible to 
develop a generic methodology for all waste streams. 
 
Table 1: Research steps 

Activity Goals Methods Outputs 
Iterative 
systematic 
literature 
review 

To identify 
conceptualisations/processes by which 
businesses have changed practices, 
and values, to achieve social good 
outcomes.  

Iterative literature 
review. The method is 
iterative because the 
review will be informed 
by the semi-structured 
interviews iteratively.  

“Prototype” 
Theories of 
Change (ToC) 
as below. 

B. Iterative 
semi-
structured 
interviews  

To refine and enrich ToCs based on in-
depth and local understanding and 
context  

10-20 interviews with 
purposively selected 
actors. Stop when we 
reach conceptual 
saturation. 

Convergence 
towards a 
commonly 
agreed ToC 

C. Co-design 
and 
production 
workshops 

To design how a data enabled VI could 
function to catalyse the change towards 
CE 

Innovation challenge / 
working backwards.  

Conceptual 
design of the VI 
and data 
collection. 

D. Rapid 
prototyping 
and testing 

To translate conceptual platform 
designs into a prototype for testing 

Software development 
and testing 

A VI ready for 
beta-testing 

 3.3 What is a Theory of Change? 

In this project, we use the concept of a ToC as a key artefact to help us facilitate conversation and the 
conceptual development of a VI. 
 
A ToC is a formalised logic that describes how a system can transform to achieve a given objective. In the 
words of Schneider and colleagues, “A theory of change outlines an intervention’s working hypotheses 
about how its activities might trigger changes and continuously refines it through cycles of action and 
reflection” (Schneider, Giger et al. 2019, p27). The concept has been widely used and applied in 
development studies (for examples, see Biggs, Cooney et al. 2017, Douthwaite and Hoffecker 2017), 

Figure 1: From ToC to Adaptive Governance 
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especially concerning program monitoring and evaluation, as it can be used to operationalise indicators 
and to monitor progress.  
 
Importantly, Theories of Change can also be used as a basis for working backwards to identify causes and 
actions used in strategic planning (~backcasting), focusing on the identification of actions to achieve a goal. 
In sustainability science, the result of such activity is often referred to as ‘adaptation pathways’ within which 
“decisions and measures are sequenced in time to achieve future goals” (Werners, Wise et al. 2021, p268).  
As per Figure 1, a ToC is the first step in developing decisions and measures to achieve goals, as well as 
to create a framework for monitoring and evaluation that supports adaptive governance. As such, this is 
the ToC is the conceptual framing for achieving transformation, which here is a transformation of the 
Victorian economy to a CE by 2030. 

 3.4 Interviews with artefacts as boundary objects 

The interviews will be conducted with participants from the four categories of 1) Business, 2) Sustainability 
Experts, 3) NGOs, 4) Government organisations. To collect the data, we have applied for approval 
(application #20216144-8820) from the Swinburne Human Ethics Sub-Committee 2 received approval in 
December 2021. The interviews will be semi-structured, and we will utilise visual descriptions of the 
Theories of Change as a boundary object to stimulate thinking about the transition in a systemic manner. 
As per Start and Griesemer in their seminal article, (1989), a boundary object is a conceptual 
representation, such as a diagram or an arts-based material, that represents multiple disciplinary, social or 
professional perspectives in a single artefact. This then acts to provide translation across different social 
worlds and facilitates the opportunity for cross-disciplinary and holistic conversation.  
 
The use of artefacts in semi-structured or unstructured interviews is not uncommon (Tracy 2020) and 
different types of diagrams exist (Bravington and King 2019) yet none that we are aware that use Theories 
of Change. In guiding the interviews with ToCs as a boundary object, researchers will be guided by previous 
experiences in using similar methods (Crilly, Blackwell et al. 2006, Pierre Johnson, Ballie et al. 2017, 
Bravington and King 2019). 
 
4. From four perspectives into one ToC 
The research team set about reviewing literature that provides insights into sustainability transformations, 
like the one set out by the Victorian Government. Articles were considered from the theoretical frames of: 

• Evolutionary economics 
• Practice theory 
• Socio-technical transitions theory 
• Social-ecological systems theory 
• ToC  
• Co-design  
• Organisational change theories 
• Social learning theory 

 
With the search terms and process shown in the Appendix, we selected four sub-sets of all the articles to 
be reviewed by each of the researchers based on which we identified the following theoretical frames to 
draw from when describing systemic sustainability transformation. 
 
Table 2: Theoretical frames describing aspects of the systemic change towards sustainable societies 

Theoretical frames Key references 
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Practice theory 

Practice theory and Resource Integration Perspective (Yin, Qian et al. 2019) 
Social practice theory  (Retamal 2019, Parekh and Klintman 2021) 
Social Practices Approach and structuration theory (Spaargaren, Martens et al. 2006) 
Learning theory 

Social learning theory; Communicative action theory; 
Process-based theory 

(Holden 2008) 

Social learning theory (Wray 2011, Smith, Holmes et al. 2018)  
Action learning model (Wooltorton, Wilkinson et al. 2015) 
Social learning (Tàbara, Dai et al. 2010) 
Transition theory 

Transitions theories (Sarasini and Linder 2018) 
Transition management   (Meadowcroft 2009) 
Socio-technical transitions (Trencher, Rinscheid et al. 2020, Trencher, 

Truong et al. 2021) 
Socio-technical transitions theory (Wells and Nieuwenhuis 2012, Newman, Wells 

et al. 2014) 
Individual decision theory 

Experiential-intuitive model (Boyle, Watson et al. 2021) 
Attitude-Behaviour Gap (Sebastiani, Montagnini et al. 2013) 
Transactive Planning Approach (Wray 2011) 
Organisational behaviour theory 

Behavioral Theories of Firms (van Mossel, van Rijnsoever et al. 2018) 
Collective decision-making (Tàbara, Dai et al. 2010) 
Project output related to outcome, process and input (Rossing, Albicette et al. 2021) 
Theories about systems dynamics 

Political science/power (Meadowcroft 2009) 
Evolutionary economics/politics (Nelson and Winter 1982, Spaargaren, 

Martens et al. 2006) 
Innovation diffusion theory (Wells and Nieuwenhuis 2018) 
Complexity theory (Moldavska and Welo 2019) 
Socio-ecological model  (Telesford and Strachan 2017) 

 
Based on this review, the research team iterated through the following co-design process to develop a 
shared ToC: 

1. Each of the team members developed their representation, including factors and diagrams to 
show causality links. 

2. In a workshop setting, the team presented each of their ToCs and explained the theoretical 
frames that the diagram pointed to. 

3. The team, plus Sean Trewick spent about 2-3 hours identifying a shared ToC that represents all 
the complexity but more succinctly and consistently. 
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5. Preliminary ToC 
Based on the team’s synthesis of literature and co-design of a shared ToC, here we present the result 
which includes a high-level system view as well as three sub-ToCs that feed into the bigger picture.  

 5.1 Systems view 

Based on the review of literature, and collective synthesis of the four different ToCs, the overall description 
of the ToC of how the economy can shift to a CE is shown in Figure 2. This ToC shows that the transition 
depends on three factors: 1) Market creation for products that are based on a CEBM, 2) Widespread 
organisational change amongst businesses, government departments and NGOs, and importantly, 3) that 
this occurs in the context of a CE Enabling Environment. This CE enabling environment consists of 
supporting regulation and policy, effective industry learning, as well as collectively agreed shared visions 
for a future. Each of the components, in turn, have their sub-ToC that operate at different scales and is 
shown in Figure 4, Figure 3, and Figure 5. The way that these diagrams should be read is that a circle/box 
indicates a key factor, and an arrow indicates a causal link, i.e. the first factor (the one from which the arrow 
points) being a prerequisite for the second factor (where the arrow is pointing). As such, the diagram 
represents logic for a set of causal factors within a directed acyclic graph, linking outcomes with prerequisite 
causal drivers. 
 
Note that the ToCs represented in Figure 2-5 are first-round articulations. In subsequent steps, the 
diagrammatic ToCs will serve as interview artefacts. Interviews should lead to further iteration/re-
articulation of the ToCs and through that process begin to identify a) the functional causal linkages along 
with a VI can operate; b) a data architecture to support the construction of a VI; c) the data requirement 
needed to populate/operationalise the VI. Elements b and c are further research objectives that also will 
involve the Innovation Challenge and Swinburne’s Data for Social Good Cloud Innovation Centre. 
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Figure 2: ToC Economy wide shift to a CE 
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Figure 3: Organisational Change ToC 
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Figure 4: Market Creation ToC 
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Figure 5: Enabling Environment ToC 
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 5.2 Factor descriptions 

The sub-ToCs (Figures 3-5) constitute the components of the ToC presented in Figure 2. The sub-
sections that follow briefly explains the factors that compose the sub-ToCs. 

5.2.1 Market creation 
Mainstreaming of sustainability practices and mindsets within the community to make CE products 
competitive, as well as developing viable CE products and associated business models, as well as the wide 
supportive regulatory and policy environments and associated government support are the main factors 
that facilitate the creation of CE markets. 
 
Mainstreaming sustainability is the process of embedding sustainability concepts and principles into the 
routine and practices of a society (Maru, Sparrow et al. 2018). To make sustainable lifestyles a social norm, 
there is a need to improve the societal awareness of CE principles through education and advocacy. CE 
advocacy could be promoted through public discourses and lobbying. But awareness creation for CE 
principles must also be accompanied by the transformation of the practices or bundle of activities that 
comprises people’s daily lives. Practice transformation extends beyond changing people’s behaviour to 
include the provision of adequate sustainable infrastructure to enhance people’s performance of 
sustainability practices. 
 
The creation of a CE market is also dependent on developing viable CE products and services that not only 
embody CE principles but that ensure the profitability of businesses. This is achieved through Circular 
business model innovation, technological readjustment and development as well as the enabling supply 
chain capacity. Circular business model innovation refers to the process and strategies that aid 
organisations in creating value propositions through product and service offerings that reinforce CE 
principles such as designing out waste, restoring material lifecycle and regenerating natural systems (Ellen 
MacArthur Foundation 2022). Meanwhile, technological development has been defined as “the systematic 
use of scientific, technical, economic and commercial knowledge to meet specific business objectives or 
requirements” (Solleiro, Castañón et al. 2016). Lastly, we understand supply chain capacity to mean the 
ability of a business to generate a certain volume across the supply chain over a specified period which 
could be related to the business’ input, output or a mixture of both. Presenting a viable CE product or 
service to the market requires measuring and improving capacity across supply, production, transportation 
and distribution networks. 
 
Government support, and associated regulation and policy, acts as a nexus between mainstreaming 
sustainability and developing viable CE products to create a CE market. In this sense, government support 
suggests guidelines, regulations, finance and other socio-political resources that could boost the CE market 
or aid the adoption of CE practices among businesses and consumers.  

5.2.2 Organisational Change 
This component of the CE ToC concerns the change processes that occur internally in an organisation 
during the transition to CE business practices. The main factors that create the necessary change in 
organisations for CE transitions include setting CE goals, improving competencies internally and reframing 
organisational decision contexts. Nonetheless, these three factors are intertwined with other change 
elements some of which are external to the organisation, for instance, regulations and shared visions for a 
future. 
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In Figure 3, goal setting implies the steps and decisions the organisation needs to take or is planning to 
take at different stages to adopt CE principles, embedding Circularity related goals into Key Performance 
Indicators or in other ways making sure it is a key part of the goals of the organisation. This involves the 
description of a sequence of events that is expected to lead to sustainability outcomes. Depending on the 
context, an organisation’s CE goal setting should be relevant across all temporal timescales, i.e., from the 
current to the short-term aspects (e.g., retrieval of product packaging after consumption) or future and long-
term aspirations (e.g., redesigning products as services) of the business. 
  
The ToC component in Figure 3 reveals that regulations regarding the governance, monitoring and 
evaluation of the CE system influence the type of CE goals that an organisation sets itself (Ranta et al. 
2018). Considerations for regulations is also important when reframing the decision contexts of the 
organisation by forming CE values and updating business rules. CE Value formation involves the 
transformation of the organisational culture to reflect CE norms, principles and strategies. Reassessing the 
decision contexts of an organisation largely depends on implementing the social learning process of 
incorporating a learning culture into business practices and constantly engaging in a reflective process of 
analysing the methods and goals of CE transitions (Stein and Valters 2012). 
  
Another aspect of organisational change towards CE business practices is the improvement of internal 
sustainability competencies by enhancing the skills, knowledge and behaviours of all levels of its workforce. 
This not only helps to sustainably transform business practices but also increases the competitiveness of 
the organisation in the CE market (Pavel 2018). While sustainability competencies aid the organisation in 
reframing its decision contexts, they in turn are a result of complex interactions between social learning, 
external knowledge development and internal technological change. Organisations are an integral part of 
the production of sustainability knowledge by research institutions which then informs sustainable 
technological developments (Wooltorton et al. 2015). The VI being developed in this project is an example 
of technological artefacts that are produced with the partnership between research institutions, (non-) 
governmental organisations and businesses to achieve CE transitions. 

5.2.3 Enabling Environment 
The ‘enabling environment’ component of the CE ToC is created by the intersection of industry learning, 
codesign mechanisms, regulation and policy, and innovation capacity to facilitate the adoption of circular 
business models (see Figure 4). 
  
Industry learning involves the creation and exchange of sustainability knowledge, skills and training among 
organisations to achieve CE transitions. However, industry learning is realised through the combination of 
three main factors: accumulation of financial resources through various funding mechanisms (e.g., 
subsidies, loans, grants and donations); utilisation of intermediary tools, and consistent monitoring and 
evaluation assessments. Industry-based monitoring and evaluation apply sustainability assessment tools 
to systematically monitor flows and progress of circular business practice adoption among organisations 
against organisational, local and international sustainable development objectives (Avdiushchenko and 
Zając 2019). A VI could aid this process by empowering businesses to review their CE growth and learn 
from both internal and external experiences. Overall, industry learning connects organisations to external 
CE innovation systems such as the development of new technologies and higher learning collaboration to 
overcome barriers to circularity.   
  
The effectiveness of an enabling environment for CE business practices is also dependent on implementing 
co-design mechanisms that utilise creative methods to engage sustainability stakeholders (e.g., 
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communities, government agencies, organisations) in designing solutions and practices that achieve 
societal transformations. The co-design process must be participatory, gender-sensitive, address 
unbalanced power relations and identify key partnerships that are required to achieve impact (Maru et al. 
2018). This process could be supported through funding mechanisms that are external to the business. 
External funding mechanisms at national and international levels are critical to ensure the flexibility, value 
and feasibility of circular business model transitions. To achieve this, however, there must be an alignment 
of power dynamics and agreed visions of change among sustainability stakeholders.  
  
Government regulations and policies play a major role in creating an enabling environment for CE business 
practice adoption. Policy instruments such as legal frameworks, fiscal policies, tax implications are external 
factors that could encourage the adoption of circular models by businesses. Furthermore, local and 
international laws are mechanisms that could promote cleaner production, end-of-life material management 
and sustainability strategies among businesses (Wastling, Charnley et al. 2018).  
  
The synergy between the factors identified above strengthens the CE innovation systems, that is, “the 
capabilities and resources of firms for discovering opportunities to engage in new product development” 
(Tajvidi and Karami 2015, p.125). Circular innovations could be in terms of designing new products and 
services, transforming production and delivery processes or the methods of performing business 
practices (OECD 2005). 
 
6. Beta Taxonomy of CE actors 
We use our ToC to identify a taxonomy of actors in the CE transition, noting that here we also draw on a 
well-aligned taxonomy known within the sustainability transitions literature (Smith and Raven 2012, 
Sovacool, Turnheim et al. 2020). Specifically, as per Figure 6, this taxonomy “links empowerment to the 
dual challenge of sustainability transitions (across technical and institutional dimensions) and applies it to 
suit our specific focus on incumbency. Each quadrant provides an ideal-typical representation of the 
extent to which incumbents may be operating in a familiar or challenging space, based on combinations 
of the degree to which they depart from mainstream technical and institutional dimensions” (Sovacool, 
Turnheim et al. 2020, p4). Here an incumbent is an actor involved in the transition, either as part of a 
business, government institution or civic society.  
 
This framework aligns well with our ToC, at least for businesses, in that the two axes mirror the “Market 
Creation” (i.e. technical) dimension as well as the “Organisational Change” (i.e. institutional), dimension. 
Furthermore, our ToC will, once data definition and collection has been connected will be able to facilitate 
the use of data to: 

• Classify a business as per this taxonomy. 
• Evaluate the weaknesses and strengths of a business in terms of underlying causative factors, 

such as available CE products, mainstreaming of CE practices or government support (see 
Figure 3 and Figure 4). 

 
Based on this taxonomy we identify four types of businesses: 

• Pioneers (i.e., stretch and transform) have aligned (either transformed or commenced with) their 
business's values, competencies and decision contexts to a CE and have CE products to sell to 
an accessible, adapted and/or niche market (e.g., by product differentiation). This category will 
include innovators and market disruptors that often are challengers to the dominant business 
actors, but also early transformers. Pioneers have stronger incentives to transform existing 
market environments as part of challenging the domination/market share of traditionalists. 
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• Reformist (fit tech and transform inst): have products/production processes for which CE 
substitutes readily exist, but have not yet adopted business values, competencies and decision 
contexts that align with CE. Managerial knowledge and organisational capability gap exist. 

• Opportunist (stretch tech conform inst): have business values, competencies and decision-
making contexts aligned with CE but do not yet have products/production processes for which CE 
substitutes readily exists. Supply chains and material/technological knowledge gaps or 
innovations are required. 

• Traditionalists (fit and conform) are businesses that have neither reformed to embrace a CE nor 
do they have CE products to sell on an accessible, adapted or niche market. This category will 
include the most current existing and dominant businesses in the Victorian business ecology. 
Traditionalists have stronger incentives to preserve an existing market environment as part of 
staving off challenges from Pioneers. 

 
 

 
 
For civic society and government actors, however, we adopt a slightly different taxonomy based on the 
Enabling Environment ToC. Based on key functions in this ToC we identify four main roles: 

• Backers, i.e., focusing on the advocacy and brokering, influencing power dynamics, community 
acceptance, developing agreed visions of change and generating funding support. 

• Innovators, i.e., agents that boost the innovation system and industry learning.  
• Coordinators, i.e., agents that support the functions of co-design, coordination of learning and 

intermediation.  
• Regulators, i.e., agents that support the regulation and policy that supports the transition. 

 

Figure 6: Conceptual starting point for our Beta-Taxonomy (from Sovacool et al., 2020) used for classifying a business at different 

levels of maturity on their path to a CE. 
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Sometimes a civic or government agent can play multiple roles in the enabling environment. In fact, for 
some government agencies, this may be recommended. 
 

7. Next steps  
In the next steps of this research project, we will undertake interviews with (representatives for business, 
civic society and government) actors in the CE ecosystem in Victoria. This is scheduled as soon as 
possible, and the main aims of the interviews are to: 

1. Get a sense-check on our ToCs, with industry and practitioner feedback, and to provide the 
opportunity to further refine ToCs and if possible, to validate them. 

2. Get a better understanding of how the industry could utilise a data platform (or VI) that this project 
ultimately aims to deliver a prototype for. 

3. Better understand the status of the Victoria Economy and its progress towards a CE, especially 
pinch points and key opportunities for removing bottlenecks. 

4. Identify opportunities for data collection that will support the monitoring and evaluation (M&E) of 
the progress towards a CE, at multiple scales. 

5. Identify barriers and opportunities for specified waste streams. Two parts: 
a. Drawing on ToCs, intermediaries and interviews this research component will focus on 

innovations/interventions/roles of the enabling environment.  
b. Translation of barriers and opportunities into potential VI design features in preparation 

for Innovation Challenge. 
 
Furthermore, the research team will engage closely with the RMIT research team as well as the SUT data 
platform development team, to help achieve future milestone deliverables. 
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Appendix A: Search criteria for articles 
 
Research questions 
Which theories of change explain change towards adoption of sustainability practices in organisations? 
How can transition to circularity within an organisation be described according to these theories of 
change? 
 
Search terms 
Theoretical models of change 
“evolutionary econ*” OR “practice theor*” OR “theories of practice” OR “technical transition*” OR 
“transitions theor*” OR “socio-ecol*” OR “theor* of change” OR “codesign*” OR “co-design*” OR “business 
stud*” OR “social learn*” 
AND 
Terms that describe organisational change 
“organisational chang*” OR “transition” OR “restructur*” OR “reform*” OR “change management” OR 
“transform*” OR “shift*” OR “redesign*” OR “implement*” 
AND 
Terms that describe the types of organisations 
“organisation*” OR “business*” OR “corporat*” OR “organizat*” OR “firm*” 
AND 
Terms that describe the types of sustainable change that is sought 
“circular*” OR “climate adaptation” OR “nature-based solution*” OR “sustainab*” OR “csr” OR “corporate 
social respons*” OR “tbl” OR “triple bottom line” OR “business model*” 
 
Choice of Seminal Contributions:  
Select a sample of publications based on 
Citations - Average citation per year: 3 upwards (include all in the last year) 
Word counts 
 
Online search inclusion criteria 
Document type: Article, book chapter, editorial 
Language: English 
Publication stage: Final, Article in press 
 
Scopus search  
( TITLE-ABS-KEY ( "evolutionary econ*"  OR  "practice theor*"  OR  "theor* of practice"  OR  "technical 
transition*"  OR  "transitions theor*"  OR  "socio-ecol*"  OR  "theor* of change"  OR  "codesign*"  OR  "co-
design*"  OR  "business stud*"  OR  "social learn*" )  AND  TITLE-ABS-KEY ( "organisational 
chang*"  OR  "transition"  OR  "restructur*"  OR  "reform*"  OR  "change 
management"  OR  "transform*"  OR  "shift*"  OR  "redesign*"  OR  "implement*" )  AND  TITLE-ABS-
KEY ( "organisation*"  OR  "business*"  OR  "corporat*"  OR  "organizat*"  OR  "firm*" )  AND  TITLE-
ABS-KEY ( "circular*"  OR  "climate adaptation"  OR  "nature-based 
solution*"  OR  "sustainab*"  OR  "csr"  OR  "corporate social respons*"  OR  "tbl"  OR  "triple bottom 
line"  OR  "business model*" ) )  AND  ( LIMIT-TO ( PUBSTAGE ,  "final" )  OR  LIMIT-
TO ( PUBSTAGE ,  "aip" ) )  AND  ( LIMIT-TO ( DOCTYPE ,  "ar" )  OR  LIMIT-
TO ( DOCTYPE ,  "cp" )  OR  LIMIT-TO ( DOCTYPE ,  "ch" )  OR  LIMIT-
TO ( DOCTYPE ,  "bk" )  OR  LIMIT-
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TO ( DOCTYPE ,  "ed" )  OR  EXCLUDE ( DOCTYPE ,  "cp" )  OR  EXCLUDE ( DOCTYPE ,  "bk" ) )  AN
D  ( LIMIT-TO ( LANGUAGE ,  "English" ) ) 
 
Initial result on Scopus – 618 results 
 
Endnote Inclusion and Exclusion Criteria (First level abstract review) 
 
Inclusion Criteria 
Average citation per year: 3 upwards (include all in the last year) 
Paper applies at least one of the theories of change in studying societal/organisational transformation 
Paper includes a theory of change model or framework 
Paper focuses on sustainable change in businesses 
Paper focuses on one or more types of sustainable change 
Paper with clear objectives and methodologies 
 
Exclusion Criteria 
Average citation per year is less than 3 except if published in the last year 
Paper applies a purely quantitative/mathematical approach 
Paper does not focus on a theory of change for sustainability transitions 
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Appendix B: Description of factors 
 

No Category/ 
team  

Terms  Description  Level / 
Remark  

References  

1.  Market 
creation  

 

Mainstreaming 
Sustainability 

“Mainstreaming” refers to the process of embedding sustainability 
concepts, principles or approaches into the routine and practices 
of a society. This also includes institutionalizing new sustainability 
approaches into the business environment. Here it specifically 
also refers to the community embedding CE-related practices into 
their everyday habits and lives.  

1 (Squires and society 2005, 
McCarthy 2010, Maru, 
Sparrow et al. 2018) 

Government 
Support  

Government support suggests CE-adapted guidelines, policies, 
regulations, finance and other socio-political resources that could 
boost the CE market or aid the adoption of CE practices among 
businesses and consumers.  

1 (Trindade, Antunes et al. 
2017, Rossing, Albicette et 
al. 2021) 

Viable CE 
Product/Service 

A viable CE product or service possesses circularity features that 
attract customers and improves the profitability of the business. 
Presenting a viable CE product or service to the market requires 
measuring and improving capacity across supply, production, 
transportation and distribution networks. 

1 (Lewandowski 2016, 
Reuter, van Schaik et al. 
2019) 

Practice 
Change  

This is the transformation of the bundle of activities, especially 
habits, that comprises people’s daily lives. Practice transformation 
extends beyond changing people’s behaviour to include the 
provision of adequate sustainable infrastructure to enhance 
people’s performance of sustainability practices. 

2  

Societal 
Awareness  

This refers to people’s knowledge and understanding of 
sustainability issues and the importance of addressing them 
through solutions such as sustainability lifestyles and circular 
economy principles (e.g., use of sustainable materials, extending 
product life cycles and use of waste as resource).   

2 (Wooltorton, Wilkinson et 
al. 2015, Rossing, Albicette 
et al. 2021) 

Business Model 
innovation  

(Circular) business model innovation refers to the process and 
strategies that aid organisations in creating value propositions 
through product and service offerings that reinforce CE principles 

2 (EllenMacArthurFoundation 
2022) 
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such as designing out waste, restoring material lifecycle and 
regenerating natural systems. 

Technological 
Development 

This is defined as “the systematic use of scientific, technical, 
economic and commercial knowledge to meet specific business 
objectives or requirements”. 

2 (Solleiro, Castañón et al. 
2016) 

Supply Chain 
Capacity  

This means the ability of a business to generate and distribute a 
sufficient volume of products across the supply chain over a 
specified period which could be related to the business’ input, 
output or a mixture of both. 

2  

Behavioural 
Change  

This is the change in people’s habits, attitudes and activities 
towards adopting sustainable lifestyles and practices (e.g., 
reusing, minimizing, collecting and repurposing and recycling 
materials).  

3 (Stanford and Guiver 2016) 

Context 
Change  

This refers to the provision of adequate sustainable infrastructure 
to enhance people’s performance of sustainability practices. 

3 (Lewandowski 2016) 

Education This is the process of increasing the knowledge or understanding 
of sustainability and circular economy through various means 
such as incorporating sustainability into higher education curricula 
and awareness creation among business owners, policymakers 
and the general public. 

3 (Wooltorton, Wilkinson et 
al. 2015, Dimante, Benders 
et al. 2016) 

Advocacy  This refers to the promotion and advocacy of sustainability/circular 
economy principles, values and solutions in business, policy and 
consumer practices through awareness creation, lobbying and 
public discourse. 

3 (Yancey 2009) 

Product 
Differentiation 

This is a marketing strategy or the process of identifying the 
sustainability qualities that differentiate a company’s product or 
service from those of competitors and communicating such 
qualities to consumers.  This could be in terms of improvements in 
product design, production technology and process, and 
distribution and recovery strategy.   

3  

2.  Goal Setting  Goal setting is a key concept in many socio-psychological and 
organisational theories, and implies the steps and decisions the 

1  
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Organisational 
change  

organisation needs to take or is planning to take at different 
stages to adopt circular economy principles, embedding 
circularity-related goals into Key Performance Indicators or in 
other ways making sure it is a key part of the goals of the 
organisation. This involves the description of a sequence of 
events that is expected to lead to sustainability outcomes. 
Depending on the context, an organisation’s CE goal setting 
should be relevant across all temporal timescales, i.e., from the 
current to the short-term aspects (e.g., retrieval of product 
packaging after consumption) or future and long-term aspirations 
(e.g., redesigning products as services) of the business.  

Competencies  These are the wide range of sustainability skills, knowledge and 
behaviours of all levels of an organisation’s workforce that enable 
the new way of operating. Enhancing sustainability competencies 
not only helps to sustainably transform business practices but also 
increase the competitiveness of the organisation in the CE 
market. While sustainability competencies aid the organisation in 
reframing its decision contexts, they in turn are a result of complex 
interactions between social learning, external knowledge 
development and internal technological change. 

1 (Pavel and DOI 2018) 

Reframe 
Decision 
Contexts  

Reframing the decision contexts of the organisation involves 
forming CE values and updating business rules. Reassessing the 
decision contexts of an organisation largely depends on 
implementing the social learning process of incorporating a 
learning culture into business practices and constantly engaging 
in a reflective process of analysing the methods and goals of 
circular economy transitions. 

1 (Wastling, Charnley et al. 
2018) 

Regulation  Regulation involves the governance, policymaking and setting 
standards of products and its process, monitoring and evaluation 
of the CE environment at organisational level.   

2 (Ranta, Aarikka-Stenroos 
et al. 2018) 

Value 
Formation  

CE value formation involves the transformation of the 
organisational culture to reflect CE norms, principles and 
strategies.  

2  
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Updating 
Business Rules  

This implies improving and revising existing guidelines, directives 
and principles that describe and constrain the operations, 
business structure and practices of an organisation to reflect 
sustainability/CE values.  

2  

Developing 
Knowledge  

This involves the creation of notions, ideas and concepts that 
provide organisations with broad insights into sustainability/CE 
goals and processes. This also involves evolving the design skills, 
tools and process of an organisation towards circularity. 

3 (Trencher, Bai et al. 2014, 
Wooltorton, Wilkinson et al. 
2015) 

Internal 
Technological 
Change  

By this we mean the process of inventing, innovating and diffusing 
new tools and applications that aid in the circular transformation of 
the internal practices of an organisation. 

3  

Social Learning This is the learning or practice adaptations that are required in 
business/organisations to develop a CEBM. This could be 
learning through social interaction with other actors/organisation, 
social enhancement and emulation. 

3 (Holden 2008) 

Enabling 
Environment 

The CE enabling environment consists of supporting regulation 
and policy, effective industry learning, as well as collectively 
agreed shared visions for a future.  

4  

Intermediaries Intermediaries are “agents [e.g., actors, entities or platforms] who 
connect diverse groups of actors involved in transitions processes 
and their skills, resources and expectations”. A VI is an IT system 
linking agents, programme inputs and activities to a chain of 
intended or observed outcomes, and the use of this model to 
guide the co-design, co-learning and evaluation of actual process 
and as a guidance.  

4 (Sovacool, Turnheim et al. 
2020) 

Reflexivity  A deeper reflective process that involves the mapping and 
dialogue-based analysis of the methods, values and goals of 
circular economy transitions. 

4 (Stein and Valters 2012) 

Learning 
Culture 

This is the “collection of organisational conventions, values 
practices and processes… that encourage employees and 
organisations to develop knowledge and competence” relating to 
circular economy and sustainability. 

4 (Nabong 2015) 

https://psychologydictionary.org/learning/
https://psychologydictionary.org/social-interaction/
https://psychologydictionary.org/enhancement/
https://psychologydictionary.org/emulation/
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3.  Enabling 
environment  

Industry 
Learning  

Industry learning involves the creation and exchange of 
sustainability knowledge, skills and training among organisations 
to achieve CE transitions. Industry learning is realised through the 
combination of three main factors: accumulation of financial 
resources through various funding mechanisms; utilisation of 
intermediary tools, and consistent monitoring and evaluation 
assessments. 

1  

Co-design 
Mechanisms  

These are tools and processes that utilise creative methods to 
engage sustainability stakeholders (e.g., communities, 
government agencies, organisations) in designing solutions and 
practices that achieve societal transformations. The co-design 
process must be participatory, gender-sensitive, address 
unbalanced power relations and identify key partnerships that are 
required to achieve impact. 

1 (Maru, Sparrow et al. 2018) 

 

Regulation and 
Policy  

These are external factors and instruments such as legal 
frameworks, fiscal policies, tax implications that could encourage 
the adoption of circular models by businesses. They could be 
local or international mechanisms that promote cleaner 
production, end-of-life material management and sustainability 
strategies among businesses. 

1 (Wastling, Charnley et al. 
2018) 

Innovation 
Capacity 

This refers to “the capabilities and resources of firms for 
discovering opportunities to engage in new product development”. 
Circular innovations could be in terms of designing new products 
and services, transforming production and delivery processes or 
the methods of performing business practices. 

1 (OECD 2005, Tajvidi and 
Karami 2015) 

Monitoring and 
Evaluation  

Industry-based monitoring and evaluation is the process of 
applying sustainability assessment tools to systematically monitor 
flows and progress of circular business practice adoption among 
organisations against organisational, local and international 
sustainable development objectives. 

2 (Avdiushchenko and Zając 
2019) 

Funding 
Mechanisms  

This refers to the financial resources that are provided to 
organisations to implement programmes and strategies related to 

3  
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circular economy transitions. Examples include subsidies, loans, 
grants, investments and donations.  

Power 
Alignment  

This means the positioning of CE/sustainability capacities, goals, 
systems and commitment among stakeholders and actors. 

3  

Sustainability 
Assessment 
Tools 

These are indicators that aids “the process of identifying, 
measuring, and evaluating the potential impacts of alternatives for 
sustainability”. These indicators could be in terms of assessing the 
values of products or the implementation of sustainable packaging 

3 (Poponi, Arcese et al. 
2022) 

Monitoring 
Flows  

This is the process of examining flows, which in the context of this 
research, is defined as the order of consecutive tasks that are 
carried out to achieve sustainability/CE goals and objectives.   

3  

Intermediary 
Capacity  

This refers to the features and potentials of an intermediary 
(including virtual) to serve as a catalyst for industry-wide learning 
and adoption of circular business practices and thereby a 
transition to CEBMs. 

4  

Multilevel 
Perspective 
Alignment  

This is orientation of processes and goals within and among 
socio-technical niche, regime and landscape levels towards 
achieving circular transitions.  

4 (El Bilali 2019) 

Agreed Visions 
of change  

This refers to the “collectively agreed-upon better future state that all 
key stakeholders want to call their own” such as achieving circular 
economy transitions. 

4 (LSAGlobal 2022) 
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