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Abstract 

Three key drivers create the imperative for a new approach to urban governance. Firstly, scientists 

around the world agree that global ecological systems are at risk of collapse if current development 

trajectories continue. Secondly, decision-makers are facing a heightened level of uncertainty, due to 

factors including climate risk, ecosystem changes and geopolitical tensions – and since 2020, the 

COVID-19 global pandemic. And thirdly, given these complexities, current models of forecasting and 

prediction for strategic decision-making are increasingly constrained and unreliable, particularly for 

informing urban infrastructure governance decisions with multi-decade legacies. 

While urban infrastructure decision-makers find uncertainty challenging, for entrepreneurs uncertainty 

is the basis for opportunity. Entrepreneurs are agents of systems change, especially under conditions of 

heightened uncertainty. As a result, this thesis turns to the entrepreneurship domain to inform a new 

approach to urban governance, specifically the entrepreneurial decision-making logic of ‘effectuation’ 

developed by Saras Sarasvathy through her study of expert entrepreneurs’ approaches to new venture 

creation. 

Effectual urban governance includes establishing design principles, beginning with available means, 

establishing partnerships, and taking effectual action to iteratively increasing the structuration of 

innovations. In Part 1 - the thesis develops this model by reviewing and synthesizing the literature on 

sustainability transitions, urban governance, and entrepreneurship, with a historical analysis illustrating 

the role of entrepreneurship in industrial systems change. Building on a novel taxonomy of urban 

governance along the axes of uncertainty and systems change, the dynamic model of effectual urban 

governance combines entrepreneurship theory with sustainability transitions theory and is demonstrated 

through an illustrative civil infrastructure case study of the Willunga Basin Water Company informed 

by semi-structured research interviews. 

Part 2 of the thesis justifies the applicability of this model through focus on four key elements of 

effectual urban governance with application to urban transport, elaborating the theoretical rationale for 

each element and providing insights from effectuation literature and supporting complementary 

academic theories and research conducted during this thesis. In doing so, the thesis makes theoretical 

and practical contributions to urban governance and the development of civil infrastructure in the 21st 

century.  

At a time of heightened uncertainty, when global industrial and economic transformation to avert 

ecological collapse is imperative, this thesis begins a new conversation by demonstrating how adopting 

an entrepreneurial approach to civil infrastructure development can help government and civil actors 

proactively address the world’s shared and complex challenges. Effectual urban governance is this 

approach. 
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1.1 CONTEXT 

This thesis responds to three global challenges that have made their presence felt more strongly since 

the beginning of 2020 than at any other time in history. Firstly, the overwhelming majority of scientists 

around the world agree that global ecological systems are at risk of collapse if current development 

trajectories continue. This has stark implications for the natural world, global economic prosperity and 

societal wellbeing (Meadows et al., 1972; Bruntland Comission, 1987; Stern, 2006; Smith, Hargroves 

& Desha, 2010; Stern, 2015). This requires systemic industrial transformation – or what the 

sustainability transitions literature refers to as ‘systems change’ (Geels, 2002; McCormick et al., 2013; 

Trencher et al., 2014). Secondly, due to changing global ecosystems and geopolitical tensions, and with 

compounded intensity during the COVID-19 pandemic – decision-makers face heightened levels of 

uncertainty (Curry and Webster, 2011; IPCC, 2012; Mehta et al., 2019; Smales, 2021; Szczygielski et 

al., 2022). Strategic decision-making based on current models of forecasting and prediction involves 

much more risk in a world where the future is uncertain and conditions can change rapidly, and as such 

the planning literature is placing increasing emphasis on uncertainty and its impacts and implications 

(Albrechts 2010; Bertonili 2010; Van Woerkum et al. 2011; De Roo, Rauws 2012; Batty, 2013; Salet 

et al. 2013). Thirdly, effectively responding to the imperative for systems change in a time of heightened 

uncertainty requires collaborative governance approaches that bring stakeholders together, i.e. 

public/government, private and community to collaboratively solve society’s complex challenges 

(Linnenluecke et al., 2017; May and Marvin, 2017).  

These three global challenges establish the wider context for this thesis which responds to:  

1. An imperative for systems change towards sustainable development;  

2. A continuing heightened level of uncertainty; and  

3. A need for transformative governance approaches. 

1.1.1 An Imperative for Systems Change 

For decades, it has been recognised that current global development trajectories are ‘unsustainable’ – 

risking the collapse of both ecological systems and economic systems of production, consumption and 

distribution, while destabilising institutions and risking future prosperity and quality of life (Meadows 

et al., 1972; Bruntland Comission, 1987).  

However, today the world is approaching breaking point. Never has humanity faced such an imperative 

for systems change. As of 2022, 194 member states to the United Nations Framework Convention on 

Climate Change had ratified the Paris Climate Agreement, in clear recognition that addressing human-

induced climate change is essential over the coming decades, and that failure to do so threatens not only 

environmental systems but the economy and society (Stern, 2006; 2015; Smith, Hargroves & Desha, 
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2010). However, the vast majority of countries are not on track to achieve the objectives that were set 

out in the Paris Agreement due to significant path dependency that exists from decades of economic 

growth underpinned by fossil fuels, with the national commitments themselves being broadly 

insufficient to reduce global greenhouse gas emissions by 50 percent by 2030 (Universal Ecological 

Fund, 2019). Figure 1-1 below shows the projected emissions trajectory associated with current national 

policies. It clearly identifies the increases in emissions since 1990 and depicts the steep reductions 

needed in emissions to keep climate change to within 2 degrees Celsius, and preferably lower than 1.5 

degrees Celsius.  

 

Figure 1-1: Current greenhouse gas emissions trajectories (Climate Action Tracker, 2019) 

The fossil-based energy sources that have industrialised many parts of the world have contributed to an 

increased quality of life for billions of people. However, the science relating to climate change is clear 

and practically unanimous, with inaction threatening to undermine the economic progress and 

prosperity that has been achieved. In 2017, United Nations Framework Convention on Climate Change 

(UNFCCC) Executive Secretary Christiana Figueres and colleagues urged the world that if global 

emissions do not begin to decrease by 2020, the Paris Climate Agreement becomes almost unattainable 

(Figueres et al, 2017).  

More broadly, achieving the United Nations Sustainable Development Goals (UN SDGs) will require 

transformation across industry and society (McCormick et al., 2013; Gaziulusoy et al., 2016, Voytenko 
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et al., 2016). The UN SDGs are 17 shared goals adopted by all United Nations member states in 2015, 

encompassing objectives relating to social, environmental and economic prosperity (United Nations, 

2022). This transformation requires new technologies, new institutions, new social norms and new 

governance approaches (Geels, 2005). Such an undertaking is not straightforward and achieving this 

profound industrial and societal transformation will require creative, robust and audacious strategies at 

levels of government, industry, education and society (McCormick et al., 2013; Trencher et al., 2014). 

Such expansive transformation requires innovations that are ‘directed to redesigning entire systems of 

practices and provisions, instead of individual products or processes’ (Sterrenberg et al., 2013). Cities, 

as resource-intensive, built-environments are centres of transformation among these systems.  

Cities are at the frontier of climate mitigation efforts given the built environment sector is the primary 

contributor to global greenhouse gas emissions. The world’s cities comprise approximately 75 per cent 

of global primary energy use and 50-60 per cent of global greenhouse gas emissions (United Nations 

Human Settlements Programme, 2023). Between 2000 and 2030, the amount of urban land area is 

expected to triple to accommodate two-thirds of the predicted 9.7 billion people living on this planet by 

2050 (Seto et al, 2012; United Nations, 2014; 2015). Cities therefore need to transform their systems to 

avoid ecological collapse and simultaneously respond to infrastructure challenges created by massive 

trends of population growth and urbanisation.  

The cost of investing in infrastructure is vast. One estimate posits USD $57 trillion will be required to 

satisfy the basic needs of an increasingly urbanised population between 2013 and 2030; this is more 

than the entire value of global infrastructure in 2013 (McKinsey, 2013). In emerging economies 

throughout Asia, Africa and South America , the global ‘Infrastructure Gap’ between current investment 

amounts and the investment required to meet global needs is estimated to grow by over USD $1 trillion 

each year, as shown in Figure 1-2 below (OECD, 2015). This amount of investment cannot be met by 

governments alone, and as a result, governments and city authorities around the world are turning to 

the private sector to facilitate more private investment into public infrastructure through public-private 

partnerships (PPPs) (Marx 2019; Sergi et al., 2019). Governance is therefore no longer the responsibility 

of governments alone (Lambin et al., 2018).  
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Figure 1-2: Infrastructure finance in developing countries and projected investment gaps 

(Organisation for Economic Co-Operation and Development (OECD), 2015) 

Due to the complexity and interdependencies among urban stakeholders, governance requires operating 

with permeable boundaries between organisations in the public and private sectors (Stoker, 1995; 

Stoker, 1996). As a result, urban governance can no longer be understood as a ‘top down’ or ‘command 

and control’ model, as was prominent until the late half of the 20th Century (Healey et al., 1995). 

Kearns and Paddison (2000) describe governance in an urban context as the following:  

“Governance is about the capacity to get things done in the face of complexity, conflict and social 

change: organisations, notably but not only urban governments, empower themselves by blending their 

resources, skills and purposes with others. The capacity to get things done no longer lies (if it ever did) 

with government power and authority in one place.” 

Providing adequate infrastructure to meet the needs of growing populations is increasingly important if 

cities are to align their development trajectories with the Sustainable Development Goals. Transitions 

towards sustainability require both social and technical (or ‘socio-technical’) change, which has 

historically been observed to occur over the course of decades (Geels, 2002).  Infrastructure decisions 

based on historical data using current models and projections come with increasing risk – as these 

models have entrenched unsustainable socio-technical characteristics (Jones, 2016). Continuing to 
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make decisions to invest in urban infrastructure using these outdated approaches further risks 

perpetuating a future where environmental and social issues are exacerbated.  

1.1.2 A Heightened Level of Uncertainty  

In 2020, the COVID-19 global pandemic shook the world and introduced a greater level of uncertainty 

about the future. For example, in Australia, levels of business confidence were lower than the 2008 

global financial crisis and the early 1990s recession (see Figure 1-3 below). In times of such significant 

uncertainty, prediction and forecasting based on past conditions becomes less reliable as a basis for 

planning decisions.  

 

Figure 1-3: NAB Business Survey Confidence and Conditions, (Source: NAB Confidence Index) 

Reminiscent of ‘wartime urgency’ responses, COVID-19 demanded the capacity to respond to crises in 

shorter timeframes than we thought possible at a systemic level.  

“Before, we thought that change was long term and couldn’t happen quickly. COVID-19 has short 

circuited that thinking. Now, we realise that systemic change can happen rapidly.”  

– Sandrine Dixon-Decleve, Co-President of the Club of Rome. 

As occurred during the pandemic, governments and authorities, including urban decision makers and 

planners, are increasingly required to act in the face of uncertainty. However conventional planning and 

governance approaches tend to rely on prediction, stability and risk reduction; they are historically less 

receptive and responsive to uncertainty (Abbott, 2005; Albrechts 2010; Gunn & Hillier, 2014; Albrechts 
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& Balducci 2013; Rauws et al., 2014). This suggests that new transformative and collaborative 

approaches are required to more effectively plan for and respond to present and future challenges. 

1.1.3 The Need for Transformative Governance Approaches 

The need to induce systems change in short timeframes and amid increasing levels of uncertainty calls 

for ‘transformation’ rather than ‘transition’. In their paper assessing Australia’s progress towards 

achieving the SDG’s using a detailed scenario-based modelling approach, as published in Nature 

Sustainability, Allen et al (2019) state:  

“A focus on economic growth, social inclusion or green economy in isolation foregoes opportunities 

for greater gains. However, future uncertainty and cascading risks could undermine progress, and 

closing the gap to 100% SDG achievement will be very challenging. This will require a shift from 

‘transition’ to ‘transformation’.” 

 – Allen et al (2019). 

‘Transformation’ is used to describe whole-of-system change which can be global, national or local 

(Folke et al., 2010; Brand, 2014). While transition describes the long-term dynamic processes that can 

occur to achieve a sustainable society over time (Geels, 2002), transformation describes a more radical 

shift from the present to a future state (Allen et al., 2019). Arguably, new approaches that produce 

transformative outcomes are required rather than ‘transitionary’ approaches that play out over long 

periods of time.  

New, flexible forms of governance are needed to align collective institutions through collaboration 

(Folke et al., 2002; Linnenluecke et al., 2017). In the public transport sector, the International 

Association for Public Transport (UITP) strongly emphasises the need to improve attention to passenger 

needs, as well as improve the efficiency of operations (Vuchic, 2014). Governance must also respond 

to the pressing challenges of the 21st Century – such as addressing the infrastructure gap while 

responding to climate change - which creates the context and imperative for such change. Urban 

infrastructure investments have long-lasting legacies, meaning decision-making can be contested – an 

example in the transport sector is whether to invest in high-capacity public transit, which in turn 

facilitates growth patterns reflecting greater density and mixed use; or invest in more highways to serve 

private vehicles, which facilitates greater urban sprawl. In both cases, governments look to attract 

private finance to address the current infrastructure gap.  

Key questions therefore arise. For governments and urban stakeholders they include: How do 

governments tap into private investment to address the significant shortage of public funds for urban 

infrastructure? How can investment in infrastructure with lifespans of multiple decades be ‘future-
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proofed’ when the future is so unpredictable and changing so rapidly? How do urban stakeholders come 

together to select and evaluate projects when competing interests are at odds with one another? How 

can decision makers find clarity in the face of complexity, particularly when user preferences and 

human habits are continually shifting? And recognising the dynamic nature of contemporary society, 

how can new technologies and processes aligned to sustainability be not only tested, but embedded and 

scaled across economies to accelerate sustainability? How can the ‘public good’ be preserved – so that 

projects and initiatives achieve optimal outcomes for the communities they seek to serve?  

These questions underpin this research. Combining several research methods and multiple theoretical 

frameworks from multi-disciplinary research fields, this thesis presents a new framework for urban 

governance that responds to these challenges.  

1.1.4 The Potential of the Effectual Urban Governance Model 

The world is complex and the future is uncertain. This research proposes effectual urban governance as 

a new governance model that has the potential to firstly, provide new insights for urban participants 

across different sectors of society and the economy, and secondly, enable them to more effectively work 

together to solve our shared complex challenges. Drawing on the entrepreneurial decision-making logic 

of effectuation (Sarasvathy, 2009), effectual urban governance is posited as an approach that enables 

diverse stakeholders to co-create solutions. Inspired by the entrepreneurial new venture creation 

process, this thesis demonstrates the potential of this urban governance model, thereby moving the 

decision-making logic applied by entrepreneurs beyond the entrepreneurial domain. Part 1 of this thesis 

develops the underpinning theoretical insights that informed the development of the effectual urban 

governance model. Part 2 then demonstrates the principles and processes of applying the effectual urban 

governance model and demonstrates how some elements are already visible in urban systems; despite 

this approach not being a consolidated and recognised alternative to the conventional, prediction-based 

urban decision-making methodologies.  
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1.2 RESEARCH QUESTIONS 

This thesis responds to the following research question: 

‘How can urban governance facilitate systems change for sustainable development under conditions of 

heightened uncertainty?’ 

The following sub-questions explored throughout the thesis are outlined below, as are the main tasks 

undertaken to respond to the research question: 

Research Sub-Question 1: Are current mainstream models of urban governance suitable for responding 

to the imperative for systems change under conditions of heightened uncertainty? 

 Articulate and define through a review of the literature the concepts and challenges of system 

change, uncertainty and urban governance. See Chapter 2, the Literature Review. 

 Develop a novel framework of urban governance along the dimensions of Uncertainty and Systems 

Change to respond to the research question. The framework consists of a four-part urban 

governance typology comprised of Predictive Urban Governance; Adaptive Urban Governance; 

Visionary Urban Governance; and Transformative Urban Governance. See Chapter 4. 

 Using the urban governance framework and the review of the literature, identify shortcomings of 

mainstream urban governance models to respond to the research question. See Chapter 4. 

Responding to this research sub-question involved the following practical research activities:  

Undertaking stakeholder workshops with practitioners from across transport departments of 14 Asian 

countries (Vietnam, Russia, Mongolia, India, Sri Lanka, Pakistan, Myanmar, Malaysia, Bangladesh, 

China, Cambodia, Indonesia, Iran, Thailand) to interrogate issues associated with existing and emerging 

urban governance models and any associated opportunities. (See UNCRD, 2018).   

Engagement with urban governance practitioners (from public, private and community sectors) to 

explore challenges and opportunities associated with system change towards sustainability, and assess 

the effectiveness of current approaches.  

Visit research site to conduct interviews, observe the application of technologies, and existing 

governance models and practices to inform a deeper understanding of the current ‘state of play’ 

globally. Key cities that have informed the research include: Dubai (United Arab Emirates); Amsterdam 

(The Netherlands); Bologna (Italy); Yibin (China) – See Appendix B; ZhuZhou (China); Shenzhen 

(China); Ulaanbaatar (Mongolia); and Hanoi (Vietnam).  
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Research sub-question 2: What role has entrepreneurial agency played in urban systems change 

throughout history? 

 Apply multiple case study method (Yin, 2006) to review four past transformative technological 

advancements in short case study form, namely: the steam engine, railways, electricity and the 

automobile. See Chapter 3. 

 Apply thematic analysis (Braun and Clarke, 2006) to codify the approaches to development and 

implementation of each technology. Cluster similar approaches across the four technological 

examples to refine the core approaches and group them into common themes. See Chapter 3. 

 Summarise the findings from the historical case studies and identify insights for current day 

infrastructure transitions. This summary validates entrepreneurial agency as a pivotal contributor 

in systems change processes and justifies further work to identify the key principles of 

entrepreneurship applicable in broader urban governance contexts. See Chapter 3. 

Research sub-question 3: Is the entrepreneurial decision-making logic of Effectuation a useful construct 

for transformative urban governance approaches in the context of contemporary civil infrastructure? 

 Present a ‘Dynamic Model of Effectual Urban Governance’ that translates effectuation logic to an 

urban governance domain drawing on a subset theory of sustainability transitions - strategic niche 

management. See Chapter 4. 

 Present the initiation and growth over 20 years of the Willunga Basin Reclaimed Water Pipeline as 

a civil infrastructure case study. Use the dynamic model of effectual urban governance to illustrate 

how stakeholders leveraged available resources, generated buy-in and created systems change for 

more effective water provisioning across the region. See Chapter 4. 

Responding to this research sub-question involved the following practical research activities:  

 Semi-structured research interviews with key stakeholders involved in the formation of the 

Willunga Basin Water Company and the provision of the pipeline. See Appendix A for further 

detail on interviews.  

 PhD Research Program on ‘Innovation and Sustainability Transitions’ at Arctic University of 

Norway. 

Research sub-question 4: How can effectuation inform urban governance and accelerate systems change 

to promote sustainable development under conditions of heightened uncertainty? 
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In Part 2, effectual urban governance is presented as a new governance model particularly suited to 

complexity and uncertainty, and to bringing together stakeholders to co-create infrastructure futures. 

Commitments, risks and rewards are shared between ‘effectual stakeholders’ while responding to local 

challenges and leveraging available resources.  

The model has the following core components, with a chapter in Part 2 each detailing:  

1. The guiding design principles of effectual urban governance (responding to landscape 

pressures, aligned to sustainability). See Chapter 5.  

2. The actions based on available means (starting with available resources rather than pre-

determined outcomes). See Chapter 6.  

3. The formation of partnerships and stakeholder commitments based on opportunities for value 

creation (establishing partnerships and seeking effectual stakeholder commitments). See 

Chapter 7.  

4. Taking effectual action to iteratively drive the socio-economic structuration of an innovation. 

See Chapter 8.  

To illustrate effectual urban governance, in each of the above chapters, the model is applied to urban 

transport.  

Responding to this research sub-question involved the following practical research activities:  

Undertaking stakeholder workshops with practitioners from across transport departments of 14 Asian 

countries to interrogate issues associated with existing and emerging governance models and associated 

opportunities. See Chapter 7.  

Visiting Yibin, China to study the Autonomous Rail Rapid Transit (ART) project to produce a detailed 

case study on the first commercially operating line in the world, hosted by Chinese Railway Rolling 

Stock Company (CRRC). See Chapter 8 and Appendix B for further detail.   
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1.3 RESEARCH METHODOLOGY 

Meredith (1993) described the typical research cycle as iteratively moving between describing, 

explaining and testing with the goal of developing and refining theory. Conceptual frameworks are 

crucial in this process as they provide a link between phenomena (e.g. urban governance or 

entrepreneurship), and the theories that are capable of explaining, predicting and informing such 

phenomena (e.g. is entrepreneurship a product of an individual or an opportunity, or both). Although 

conceptual research is sometimes criticised for a perceived lack of rigour or evidence, as Lüdeke-Freund 

(2019) states, conceptual research ‘is indispensable to capture new and insufficiently described 

phenomena, reduce complexity, consolidate and reflect upon available knowledge, and finally allow for 

systematic theorising (Whetten, 1989; 2009)’.  

Research design is defined by Creswell (2009, p. 3) as ‘the procedures for research that span the 

decisions from broad assumptions to detailed methods of data collection and analysis’. The overarching 

research design of this thesis draws on existing literature in sustainability transitions, 

entrepreneurship/effectuation and broader fields. It also draws on insights from research case studies, 

interviews and practitioner workshops. As represented in Figure 1-4, the methodology is as follows:  

1. Assess theory within the field of study to identify elements that respond to the research 

question, and to also identify current gaps and shortcomings of existing approaches and their 

application to urban infrastructure governance; 

2. Explore and assess if existing academic theories from outside the direct field of study that are 

yet to be applied to this research problem but that potentially provide insights to inform the 

resolution of some of the issues in traditional approaches; 

3. Investigate complementary and supporting theoretical and practical methods, models and 

empirical examples (including case studies) to enhance the proposed model by further 

articulating the contribution and resolving remaining issues to deliver a unique contribution to 

the academic literature; and 

4. Aggregate the findings from across the existing literatures, established practices and the 

undertaken new research to propose a new urban governance model termed ‘effectual urban 

governance’.  
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Figure 1-4: Infographic representing the research methodology and the creation of the ‘Effectual Urban Governance’ model. 
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1.4 THESIS STRUCTURE 

The thesis is structured in two parts, as depicted in Figure 1-5:  

Part 1 

The multi-disciplinary nature of the research results in the urban governance, sustainability transitions and 

entrepreneurship literature being the focus of the literature review – culminating in a multi-disciplinary 

discussion identifying key research gaps. The literature review identifies the potential for tenets from 

entrepreneurship to inform a new model of urban governance to promote sustainability transitions and 

transformations.  

Given the multi-disciplinary nature of the work, the synthesis of entrepreneurship literature with 

governance and transitions concepts is developed over multiple chapters. In order to further interrogate the 

potential of entrepreneurship in a new context, Chapter 3 explores the role of entrepreneurial agency in 

urban system transformation throughout history, validating the potential for the entrepreneurial domain to 

provide insights to inform infrastructure transitions in the built environment.  

Effectuation theory, central to the thesis, is introduced in Chapter 4. Building on the premise that translating 

entrepreneurial insights into the sustainability transitions/niche management domains has promise, as 

established in the literature review and further reinforced in Chapter 3 – Chapter 4 begins by developing a 

novel framework for urban governance based on Wiltbank et al’s (2006) strategic management framework 

of prediction and control. Translating this framework to an urban governance context directly links the two 

dimensions of prediction and control to the dimensions of the thesis’ overarching research questions and 

concerns systems change, urban governance and uncertainty. In synthesising these two fields of theory it 

became evident there was insufficient literature and research on ‘Transformative Urban Governance’ 

approaches (capable of systems change under conditions of uncertainty) to adequately respond to the 

research question. As a result of (1) the need to identify transformative approaches; and (2) demonstrate 

entrepreneurial agency was translatable to urban governance; effectuation was distinguished as the 

entrepreneurial concept with the most potential to respond to the research question. Chapter 4 then 

articulates an effectual approach to strategic niche management using an in-depth civil infrastructure case 

study of the Willunga Basin Water Company supported by the empirical data from the semi-structured 

research interviews.  
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Part 2 

Part 2 of the thesis focuses on further elucidating the effectual urban governance model by applying 

effectual decision-making logic to the urban governance domain. The four chapters in Part 2 each focus on 

a key principle of effectual urban governance and apply the model to a public transit infrastructure 

development for illustrating these principles in practice. Each chapter provides a theoretical rationale for 

the respective principle, and includes additional insights from the effectuation literature, drawing on 

complementary academic theories and research conducted during this candidature, for example, the 

practitioner workshops and international case studies, to highlight exemplars of the principles in practice. 

Part 2 also highlights the contrasts between a conventional approach to infrastructure development and 

governance and an ‘effectual’ approach in overcoming common challenges highlighted in the literature.  

 

Figure 1-5: Schematic flow chart illustrating the research framework, and the connection between the 

main research question, the aims, the objectives, and the chapters contained in this thesis. 
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2 CHAPTER 2: LITERATURE REVIEW 
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2.1 CHAPTER OVERVIEW 

Due to the multi-disciplinary nature of this thesis, this chapter critically synthesises key literature across 

several disciplines. These disciplines span urban governance, socio-technical systems change, Strategic 

Niche Management (the facilitation/management of safe spaces for radical niche innovations to be 

cultivated), uncertainty and associated challenges for governance, and entrepreneurship as a discipline of 

applying agency in conditions of uncertainty to induce systems change. 

This chapter, as the primary review of literature, establishes the gaps that guide the research. The additional 

fields of academic theory, primarily effectuation and causation logic, which are central to the contribution 

of this research are introduced in Chapter 4. Before focusing on what entrepreneurial approaches are 

relevant to the thesis research question (i.e. effectuation) and how they might inform urban governance – 

this chapter first demonstrates, more fundamentally, the potential for entrepreneurship as a process to be 

relevant and applicable to urban governance.  

Figure 2-1 below illustrates the process followed to conduct this literature review.  

 

 

 

1. Broad review of literature (Section 2.3)  

 

 

2. Consolidated summary of key literature relevant to the 

research question  

 

3. Synthesis of multi-disciplinary research areas and 

discussion in multi-disciplinary context (Section 2.4) 

 

 

4. Identify gaps and promising areas for future research 

Figure 2-1: Representation of literature review process  
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2.2 CONTEXT 

There is broad scientific consensus that humanity faces a number of pressing ecological and social 

challenges that require significant systems change to address. Despite the availability of technologies to 

enable systemic transformation towards sustainable development, global progress towards achieving the 

sustainable development goals has been broadly insufficient (von Weizsaecker et al., 2009; Rockström et 

al., 2009; IEA, 2011; Baumgartner, 2011). Viewing innovation and systems change through a ‘socio-

technical’ lens helps explain why technology is only one piece of the puzzle in implementing transformative 

systems change.  

The world’s cities are critical in the transformation towards sustainable development as they contribute 

over 70 percent of global greenhouse gas emissions (IEA, 2016). The world’s population continues to 

urbanise, with over half now living in cities. However, steering urbanisation towards preferred sustainable 

development trajectories is not straightforward. Cities are complex systems, where interactions and 

feedback loops between various components lead to collective or ‘emergent’ features which cannot be 

reduced to the sum of the parts (Cilliers, 1998; Batty, 2005; Crawford, 2016). This is in contrast to 

‘complicated systems’. Complicated systems contain a number of intricate parts and are difficult to 

understand. Problem solving in complicated systems is achieved by reductionist approaches and expert 

analysis, or by isolating parts of the system and seeking to understand the ‘cause and effect’ relationships 

between these parts (Cilliers, 1998; Snowden & Boone, 2007). This approach fails to account for the 

emergence of unforeseeable properties and phenomenon in the planning and governance of cities.  

Several factors contribute to the emergence of unforeseeable properties and phenomenon in cities that are 

difficult to plan for. These include, but are not limited to, the interactions between different types of 

technologies, the interactions between civil infrastructure and the natural environment, and the behaviours 

of people. The many interconnected sub-systems, each with their own uncertainties, path-dependencies and 

feedback loops further contribute to the emergence of unforeseeable properties and phenomenon. These are 

all properties of complex adaptive systems (Portugali, 2016). For instance, the collective behaviour of a 

population can create collective emergent properties that are not observable at the level of individual. In 

comparison, civil infrastructure, for example, a bridge or building, performs as expected due to being 

merely ‘complicated’ based on the above definitions (Portugali, 2016). It is therefore crucial to examine 

cities through a socio-technical lens which appreciates both the emergent and the predictable behaviours, 

and recognises how both these properties and the interactions can be harnessed to stimulate innovation. The 

automobile-centric approach to planning transportation in many cities provides a telling example as the 

transport system is ‘socio-technical’ in nature, involving technology, rules and regulations, distribution 

networks, maintenance, road and fuel infrastructure, financing, culture, symbolic meaning, industry 

structure, markets and user practices (Geels, 2005). The appreciation of these integrated ‘social’ elements 
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that are both shaped by, and re-shape technology, are central to understanding sustainability transitions and 

transformations.  

For example, in the transport sector over 30 years ago Newman and Kenworthy (1989) warned of the 

outcome of designing and operating cities based on a model of personal transport, or ‘Automobile 

Dependence’ - where path-dependencies caused by placing the private automobile as the central artefact of 

city and infrastructure planning result in detrimental social, economic and environmental outcomes. In this 

automobile-centric paradigm, institutions, structures and practices prioritise the use of the automobile. As 

a result, roads have become more congested with the response being to expand the road network to allow 

for more vehicles. This creates a reinforcing feedback loop and deepens path dependency. In cities around 

the world, this expanding cycle of automobile dependence has negatively impacted economic productivity 

due to higher levels of traffic congestion, the environment through growing levels of air pollution and 

greenhouse gas emissions, people’s quality of life through poor air quality and respiratory illnesses related 

to particulate matter contained in vehicle pollution.  

Such an outcome represents a higher-level, emergent impact of road-based transport within a complex 

system. Highway engineers in the 1950s did not explicitly decide to produce congestion and environmental 

side effects, nor do they today, however isolating and optimising roads as a single part of the complex 

system that makes up a city creates unintended emergent properties at a systems level. In this case, ‘personal 

transport’ represents a complex system which cannot be reduced to the sum of the parts.  

More broadly, and fundamentally, in the case of urban transportation, transport systems exist to connect 

land uses and enhance the efficiency of economic systems; the integrated role that transport plays in a 

broader city context is therefore crucial to steering the complex, emergent properties of the city. The 

reductionist approach of isolating a transport system away from its interrelated counterparts in land use 

activity and economic markets prevents integrated and sustainable solutions being cultivated. Planners 

around the world now realise that the ‘automobile dependent’ approach that has been prominent since the 

mid-20th Century falls short in optimising integrated and holistic benefits for the city (Kenworthy & 

Newman, 2015). In contrast, thinking, designing, and implementing innovative solutions at a systems level 

accounts for the interconnectedness and emergent properties. This differs from a reductionist methodology 

of breaking down a system into parts, as commonly used by engineers and planners (Meadows, 2009; 

Crawford, 2016). Systems thinking instead recognises the interactions between components and actors 

(Ackoff et al., 2010), and how interventions can be more effectively designed to lead to preferred changes 

in the system (Newhofer, 2003; Patel and Mehta, 2016).  
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2.3 SUMMARY OF KEY LITERATURE RELEVANT TO RESEARCH 

QUESTION 

2.3.1 Urban Governance in the 21st Century 

In the 1960s, one organised and cohesive society was once thought to exist in a city. It is now understood 

that cities instead comprise a complex and diverse fabric of unique, interrelated elements due to the rich 

patchwork of different micro-cultures and infrastructures (Jacobs, 1961; Amin and Thrift, 1995; Gehl, 

2010). This means that reductionist ‘one size fits all’ planning approaches fail to account for local intricacies 

that exist within a city. It also means that urban initiatives and policies do not always translate well from 

one political or economic context to another, and in some cases, not even from one part of a city to another. 

In complex systems, it is not always ‘best practice’ to take best practice approaches from one context and 

simply transfer them to another (Madanipour et al., 1998). It is therefore important that urban initiatives 

appreciate local character and values.  

Urban governance takes place within the social norms, values and cultures of society; in turn, those societies 

place pressure on urban governments with the aim of influencing what they must do and how they should 

act. This can make policymaking very sensitive, with some arguing that for urban governments, public 

policies “can be no more than experiments inserted into the ‘relational ensemble’ of the city” (Kearns & 

Paddison, 2000). Kearns and Paddison (2000) go so far as to state that real understanding of how the 

complexities of urban systems operate is inadequate for governance to be effective, while da Cruz et al 

(2018) observe that theories and academic studies on urban governance are yet to establish a mature and 

consolidated field of study (Davies, 2014; Lucas, 2017; Pierre, 2005; 2014).  

Analytically, governance is a useful concept because it focuses on the relationships and interactions 

between actors and the rules that govern their interaction, rather than the specific ‘pre-requisites’ or 

assumptions related to the actors themselves – the visioning, steering and implementation of projects can 

be unique in different contexts, however effective governance can display the same traits (Pierre, 2014). In 

a summary paper of a special journal edition on sustainable cities and governance, May and Marvin (2017) 

state that it is important that governance models should not be focused on ‘ready-made’ and directly 

‘replicable’ governance approaches, but rather provide models that can work on local issues in local ways. 

They state, ‘what becomes comparable is the process of defining, shaping, articulating and integrating 

different voices and visions within a city-region to contribute to more sustainable and just urban futures.’  

This distinction reflects the understanding in the wider literature on governance, where the synergy between 

social and technical systems is being scaled up from the level of organisation (or chain of organisations) to 

the level of urban system (Meijer and Bolivar, 2015). This approach to urban governance requires 
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permeable relationships between the public and private sectors which bring parties together to co-create 

urban futures that overcome complex challenges. It is integrally important that the community sectors are 

also involved in these processes and that ‘social good’ outcomes are achieved through urban initiatives, as 

evidenced, for example, through the provision of affordable housing in new property developments in 

London (Whitehead, 2006). The collaborative planning process established includes the community and 

ensures that local knowledge is leveraged, local needs are met and that initiatives are not mismatched to 

their ultimate users. Such an approach builds local capacity that then reinforces positive feedback loops to 

enable further solutions to develop. This approach also works towards addressing Kearns and Paddison’s 

(2000) observation that ‘the challenge facing urban governance is to achieve the material and psycho-social 

security and empowerment of citizens to such a degree that self-generating and self-perpetuating social and 

economic solutions are forthcoming’. 

Cities also have ambitions; they seek to be safe and sustainable, and also culturally and economically 

vibrant (Landry, 2006). This is evident in the increasing trend towards competition between cities to attract 

company headquarters, investment, and top talent or the ‘creative class’ (Florida, 2002). This trend towards 

‘competitiveness’ must be weighed against the importance of ‘inclusiveness’ and social cohesion. Short 

and Kim (1999, p. 118) refer to this as ‘the transformation in urban governance from the welfare-state 

model towards the economic development model’. Governments are thereby seemingly becoming more 

entrepreneurial to promote their cities and facilitate economic development. This, in turn, can create 

opportunities for the population, and may be pitched as the shift ‘from government to governance’ and from 

‘managerialism to entrepreneurialism’ (Harvey, 1989; Stone, 1989; Pierre, 2011; Koch, 2013).  

Urban governance in summary 

In summary, urban governance in the 21st Century faces increasing complexity and uncertainty. Governance 

is more than governments, as governments must blend resources with private and community sectors in a 

flexible and permeable way, while simultaneously responding to local conditions and challenges in 

localised ways. Governance today must be capable of facilitating systems change towards sustainable 

development under conditions of heightened uncertainty. 

2.3.2 Systems Change as a Process of Socio-Technical Transition 

There is extensive literature across many disciplines focused on the complex global issues confronting 

society and how to address them through socio-technical transition (Coenen and Truffer, 2012; Markard et 

al., 2012; Weber and Rohracher, 2012; Wells, 2013; Sen, 2013; van den Bergh, 2013; Coenen et al., 2015; 

Torgerson, 2017; Fagerberg, 2018; Schot and Steinmueller, 2018). Central to this literature is the role of 

innovation, public policy and experimental governance at national and regional scales (Geels, 2002; 

Grin et al., 2010; Truffer and Coenen, 2012; Boschma, 2015; Hargroves, 2015; Boschma et al., 2017). The 



 

23 
 

sustainability transitions literature posits that technologies exist within ‘socio-technical systems’; these 

systems are constantly co-evolving with user systems, rules, regulations, norms, beliefs, conventions and 

routines shaping how actors interact and behave in the economy (Hodgeson, 1993; Geels, 2005). 

Transforming these socio-technical systems, or systems change, is a transitionary process that has been 

observed to occur over the course of decades throughout history (Geels, 2002).  

The Multi-Level Perspective (MLP) shown in Figure 2-2 represents the ‘levels’ at which configurations of 

social structures and technology - socio-technical systems - can be conceived, as distinguished by varying 

levels of structuration – a concept introduced here and discussed in more detail later in this section. 

Structuration describes the interrelated and reciprocal relationship between human agency and societal 

structures – whereby societal structures influence human behaviour and human agency recreates these 

structures (Giddens, 1984).   

The Multi-Level Perspective has three levels (Geels, 2002):  

1. Socio-technical landscape (exogenous context): The socio-technical landscape holds the highest 

level of structuration of the three levels. This level consists of slow-changing external factors, such 

as multi-national geopolitics, natural disasters, or climate change. These trends are difficult for 

individual actors to influence in the short-term, and instead place pressure and influence activities 

that occur at both regime and niche levels.  

2. Socio-technical regimes: Socio-technical regimes represent prevailing socio-technical 

configurations, defined as “the coherent complex of scientific knowledge, engineering practices, 

production process technologies, product characteristics, skills and procedures, established user 

needs, regulatory requirements, institutions and infrastructures” (Rip and Kemp, 1998). In the 

context of sustainability transitions, these regimes commonly comprise elements that do not align 

with sustainable development, and therefore require transition towards sustainability. By nature, 

established regimes seek to retain their structure and resist systems innovation (Coenen et al., 

2015). 

3. Niche innovations: Niche innovations represent radical innovations that emerge among networks 

of actors and at this level of structuration, they do not have widespread influence over society. 

Examples of niche innovations may include technologies from universities or innovation 

clusters/start-ups, or novel policy frameworks being applied at a local scale. Niche innovations are 

usually influenced by the regime and landscape levels, however they are not necessary ‘aligned’ to 

these levels – they may present innovative solutions to shortcomings of the prevailing regime.  

https://www.sciencedirect.com/science/article/pii/S0048733312000571#bib0690
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Figure 2-2: The Multi-Level Perspective (MLP) on socio-technical transitions (Geels, 2011) 

‘Structuration’ as the characteristic that distinguishes the three levels of socio-technical 

configuration 

What distinguishes socio-technical regimes from emerging niche innovations and exogenous landscape 

pressures is the level of structuration of the socio-technical configuration within local practices – displayed 

on the vertical axis of the MLP (Geels, 2002). In many Anglosphere cities, for example, the socio-technical 

regime for transportation is structured around the private automobile as a key technological artefact. In 

these Anglosphere cities, niche innovations such as autonomous vehicles, cycling, electric scooters and 

micro-mobility or mass transit have a much lower level of structuration and usage. For example, commuter 

cycling has a much higher level of structuration in cities like Amsterdam or Copenhagen, and commuter 

mass transit a much higher level of structuration in cities like Hong Kong. In Hong Kong, over 90 percent 

of commuter transport journeys are made by rail, representing the dominant socio-technical transport 

regime in this city. In an Anglosphere city like Adelaide, South Australia, the private automobile represents 

the dominant commuter transport regime (with over 90 percent of commuters driving by car). Work done 

by Coenen et al (2011) on the spatial aspect of transitions suggests that niches and regimes are not confined 

to geographic locations however, and that niches can be both global and local. It is not necessarily the 
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‘spatial scale’ of a niche or regime that defines it, but the level of structuration within the defined boundary 

of analysis.  

Structuration is represented on the vertical axis of the MLP and is the differentiating factor between socio-

technical niches, regimes and landscape phenomena. Societal structures both influence human behaviour 

while being recreated by human agency. ‘Agency’ implies that actors have the knowledge and ability to 

intervene in the world, or choose not to, and are aware of social norms and the implications of their actions. 

Structures are the rules or norms within society that influence how individuals act and are a ‘virtual’ concept 

that do not exist outside of the actions of agents. As such, social structures are constantly influencing 

behaviour and are then reproduced by agents who act within the context of the prevailing social structure. 

Giddens, in his seminal work defining this concept, describes this relationship as the ‘duality of structure’. 

Rather than viewing agents and structure as a dualism, where the concepts are separate from each other, 

they instead form a duality where the two are interdependent and recursive (Giddens, 1984).  

When considering change to socio-technical systems, or ‘systems change’, agency exists at the core of this 

change as the very structures that define the system are created and re-created by the agents within it. In 

this way, the duality that exists between agents and structures empowers agents who seek to induce such 

change, as societal structures change through groups of individuals acting outside of the traditional structure 

and in new ways over time. Giddens states “actors are at the same time the creators of social systems, yet 

created by them” (Giddens, 1991: 2014). While agents are influenced by the prevailing social structure, 

they may also act in ways that differ from the prevailing structures in society – creating a niche. Although 

a time-consuming and complex process, systems change within a socio-technical framework occurs as a 

new socio-technical configuration, or niche, emerges and achieves broader societal uptake to replace the 

prevailing regime. Strategic niche management is a key governance approach for facilitating and supporting 

the emergence and increased structuration of niche innovations (Kemp, Schot and Hoogma, 1998; Weber 

et al, 1999; Kemp, Rip and Schot, 2001).  

Facilitating the structuration of sustainable niche innovations through Strategic Niche 

Management 

Strategic Niche Management (SNM) is the process of supporting new technological innovations entering 

the market that have significant potential to contribute to achieving sustainable development (Kemp, Schot 

and Hoogma, 1998). New technologies are invented all the time, however, more often than not, they do not 

succeed in achieving broad societal uptake. In fact, many do not make it beyond research and development 

facilities, with the seminal work of Joseph Schumpeter (1934) distinguishing between ‘inventions’, often 

in the realm of science and technology, and ‘innovations’ where such inventions are commercialised for 

widespread adoption.  
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There are a number of reasons why many new technologies fail, two key factors are the ‘selection 

pressures’, from an evolutionary economics perspective, that exist within the economy or prevailing regime 

are generally in favour of existing, established technologies and the incumbent firms and actors possess 

greater resources than new market entrants (Van de Belt & Rip, 1984; Schot & Geels, 2008). Incumbent 

technologies within an existing socio-technical regime have co-evolved with societal factors over time and 

have iteratively achieved greater and greater levels of structuration within society. User preferences and 

behaviours align to these existing incumbent technologies and often new radical innovations do not present 

a ‘ready fit’ for the existing regime. The sustainability transitions concept posits that an incremental and 

co-evolutionary process of adapting existing technical and social elements of the prevailing regime is 

required to increase the structuration of new radical innovations for sustainability.  

Strategic Niche Management, as a framework, can guide this co-evolutionary process by bringing together 

networks of actors to experiment with early-stage niche innovations, and share learnings and experiences; 

this process can also incubate the iterative development of a new technology with users (Schot & Geels, 

2008; Romijn, 2010). As the name conveys, SNM bridges the gap between (1) the concept of strategic 

management and (2) the calls in the literature for innovation at a ‘systems’ level; in this case, the socio-

technical system oriented around a socio-technical niche innovation rather than just technology alone. A 

key focus of SNM is supporting or ‘protecting’ niche spaces in their early stages of development from 

external market pressures. As with all good governance, SNM is not something that one actor can achieve 

on their own, and success requires multi-sector parties to act together. Key actors in an SNM context may 

therefore be state policy-makers, regulatory agencies, local authorities (e.g. development agency), non-

governmental organisations, citizen groups, private companies or industry organisations. 

SNM is commonly divided into four key steps by leading authors (Kemp, Schot and Hoogma, 1998; Weber 

et al, 1999; Kemp, Rip and Schot, 2001): 

1. Step 1 - Choice of technology: This step involves identifying the technology that will be supported 

through subsequent experiments. It is recommended that the technology is compatible with user 

needs and values. Weber et al. (1999) suggest the technology must have organisational 

characteristics or requirements that are close to the existing regime, but can be altered over time.  

2. Step 2 - Designing an experiment: Experiments are designed to suit a particular technology and 

bring the appropriate partners together to facilitate learning. It is recommended that experiments 

are designed to be simple enough to avoid skipping potential learnings, while still tackling a bold 

issue to ensure the parties remain engaged. 

3. Step 3 - Implementation of experiment: A key focus of experiment implementation is learning 

among network participants. Experiments should involve a broad range of participants ranging 

from technology providers to a representation of ‘end user’ groups. As the experiment unfolds, 
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learning should be fostered across the network; What worked? What didn’t? This learning should 

re-shape the subsequent experiments and the expectations of the market of the future (Elmustapha 

et al., 2018). 

4. Steps 4 - Scaling up of the experiment and phasing out of protection: Over-protection of niche 

innovations can lead to such innovations becoming ‘over protected’ and cannot survive on their 

own (Geels, 2010). Therefore, at this stage of the SNM process it is recommended that multiple 

experiments are conducted and linked, while support mechanisms are gradually removed to enable 

the technology to compete on the market.  

In practice, it has mostly been applied as a research tool to analyse past experiments (Mourik and Raven, 

2006). SNM has been used to analyse the success and failure of experiments with new technologies such 

as wind energy, biogas, public transport and electric vehicles. Often these examples have been ‘pilot 

projects’ and have not progressed into viable commercial market niches that are capable of surviving and 

scaling on their own, nor did they significantly influence government priorities or investment decisions. 

There is a lack of SNM examples in the literature that have successfully reached and carried out Step 4 (i.e. 

progressed from single experiments or pilot projects to scaled niches with increased structuration). 

In principle, SNM offers insights as a policy tool for urban governance that seeks to focus on facilitating 

transitions towards sustainability. SNM intends to provide conditions for experiments and learning to shape 

socio-technical configuration, taking a new technology/innovation as the starting point. A weakness, at 

present, is that it lacks a demonstrated capacity to perform as a governance instrument capable of facilitating 

broad systems change through the scaling of innovations although insights drawn from previous 

experiments indicate it has potential. SNM has been further criticised for lacking practical guidance to 

underpin its practical application (Mourik & Raven, 2006). Caniels and Romijn (2006) suggest that SNM 

would benefit from additional insights from complementary fields of innovation studies to inform its 

application, and into the process of linking micro and macro dynamics for it to effectively function as a 

policy tool. 

The extract below from Hoogma et al. (2002, p. 195), key SNM authors, reflect these concerns:  

“We were certainly over-optimistic about the potential of SNM as a tool for transition… The positive 

circles of feedback by which a technology comes into its own and escapes a technological niche are 

far weaker than expected and appear to take longer than expected… The experiments did not make 

actors change their strategies and invest in the further major development of a technology…”  

Systems change in summary 
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In summary, transformative system change for sustainability is a process of applying agency to increase 

the level of structuration of sustainable socio-technical innovations to the point that they form a new, 

established socio-technical regime. Strategic Niche Management has been highlighted as a key governance 

approach for facilitating the structuration of niche innovations, however, it has had limited practical 

application, especially for scaling up innovations.  

2.3.3 Heightened Uncertainty as a Constraint on Governance 

When characterising uncertainty, it is firstly important to differentiate between uncertainty and risk. This 

distinction was first made by economist Frank Knight in his seminal work on uncertainty in the early 20th 

Century (Knight, 1921). Both uncertainty and risk relate to situations where a future outcome is unknown, 

however risk relates to ‘known unknowns’ - or to those situations where it is possible to calculate 

probabilities based on knowledge from past experience. In the case of uncertainty, there is inadequate 

information or capacity to assess likely outcomes, i.e. past experience is not reliable. Uncertainty is about 

both ‘unknown unknowns’ and a lack of confidence and knowledge about the stability of the future. 

Contemporary socio-technical systems are subject to significant uncertainty, most notably due to the 

likelihood of increasingly unpredictable global impacts due to climate change, technological paradigm 

shifts or, as seen in 2020, global pandemics. In the context of urban development, infrastructure decisions 

have a lasting legacy and while many infrastructures may outlast the technologies that they are initially 

designed to serve, ‘predicting’ a long-term optimal outcome becomes impossible. In 2020, the global social 

and economic crisis created by the COVID-19 pandemic exemplifies the types of uncertainties that can 

result from global disruptions, where the abilities of pre-existing ‘models’ to inform decision-making about 

the future falter in the face of uncertainty.  

The shortcomings of traditional planning approaches to deal with uncertainty have been highlighted in the 

literature due to current decision-making processes’ heavy reliance on prediction, stability and risk 

reduction (Abbott, 2005; Albrechts 2010; Albrechts & Balducci 2013; Gunn & Hillier, 2014; Rauws et al., 

2014). As identified earlier in this chapter, cities by their very nature as dynamic complex systems are 

subject to uncertainty and this creates difficulties for policymakers and decision-makers (Duit & 

Galaz 2008; Teisman 2008). Agents of systems change in cities grapple with how to deal with uncertainties; 

as a result planning literature is placing increasing emphasis on the widespread nature and impacts of 

uncertainties (Albrechts 2010; Bertonili 2010; Van Woerkum et al. 2011; De Roo, Rauws 2012; Batty, 

2013; Salet et al. 2013).  

Uncertainty is an unavoidable  reality of systems change. Evolutionary economist Joseph Schumpeter 

(1934) spoke of the cyclical nature of systems transformations – where he refers of the ‘perennial gale of 

creative destruction’, with continuous changes within a system. Meyer et al. (1990) makes the distinction 
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between these ‘first order changes’ that happen within a system, and ‘second order changes’ that are 

discontinuous and change the entire system. While Schumpeter talks of a more evolutionary change, these 

changes over time can build to lead to large changes, whereby old models of the past become outdated. 

Darwin’s analyses of the finches (Lack, 1983) shows how small variations can eventually result in such 

discontinuous change, such as the origin of a whole new species.  

One objective of strategy can be to convert uncertainty into measurable and manageable risk. This process 

can be manipulated by incumbents within existing socio-technical regimes to defend their dominance and 

prevent new innovations from emerging. In a world where analytics, prediction-based models and cost-

benefit analyses inform decision-making and investment, uncertainty that cannot be defined in terms of 

manageable risk can be largely dismissed. With investment playing a major role in the lock-in of socio-

technical systems (Unruh, 2000), incumbents are able to refer to ‘what has worked in the past’ as a means 

of removing perceived uncertainty for investment decisions, thus further embedding existing path 

dependencies in the system – and allowing them to maintain their dominant position (Bolton and Foxon, 

2015).  

However, often the scientific, reductionist methodology of accounting for risk in the face of uncertainty in 

complex systems does not accurately reflect the workings of the system itself. The world is not without 

uncertainty. As Knight posits in his seminal work (1921): 

“The importance of uncertainty as a factor interfering with the perfect workings of competition 

in accordance with the law of pure theory necessitated an examination of foundations of 

knowledge and conduct. The most important result of this survey is the emphatic contrast 

between knowledge as the scientist and the logician of science uses the term and the 

convictions or opinions upon which conduct is based outside of laboratory experiments, 

[which] have little similarity with conclusions reached by exhaustive analysis and accurate 

measurement.” 

To respond to the challenges uncertainty presents to prediction-based planning approaches, the literature 

calls for more flexible and collaborative planning approaches to allow for future uncertainties and learning 

processes (Folke et al., 2002; Linnenluecke et al., 2017). Given that uncertainty is a fact of life in cities and 

that infrastructure decisions will always be subject to human complex adaptive systems that shape and re-

shape themselves over time, new approaches must not shy away from uncertainty but act in the face of it.  

Uncertainty in summary 

In summary, uncertainty constrains traditional decision-making processes due to incompatibility with pre-

existing models and formulas, and by doing so can further embed the path dependency of unsustainable 
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regimes. In the process of enabling systems change towards preferred development trajectories, urban 

governance must adopt new approaches for dealing with uncertainty that strengthen the systems’ 

responsiveness to future unknowable events.  

2.3.4 Entrepreneurship: A Process of Systems Change Under Uncertainty 

Some authors in the literature on ‘entrepreneurship’ claim that it is a somewhat broad term that lacks 

definition of what definitively defines it (Garavan and O’Cinneide, 1994; Rauch et al, 2009; Hitt et al, 2011; 

Amolo and Migiro, 2014). A common thread throughout the prominent literature is that entrepreneurs are 

often faced with conditions of heightened uncertainty (Knight, 1921; Schumpeter, 1934; Sarasvathy, 2009). 

This section summarises relevant literature on entrepreneurship in the context of the research question 

focused on systems change and uncertainty. It holds that entrepreneurs are fundamentally actors who apply 

agency to (1) facilitate systems change towards a preferred future; and (2) operate under conditions of 

heightened uncertainty.  

Schumpeter’s (1934) seminal economics work posited that the entrepreneurial process of translating 

inventions into innovations - with innovations defined as commercial realities in the economy rather than 

just new technologies in a laboratory - and the subsequent scaling of those innovations, is the driving force 

of ‘creative destruction’ whereby economic paradigms are continually replaced and renewed through the 

process of entrepreneurial endeavour (Schumpeter, 1934; Bower & Christensen, 1995).  

Entrepreneurs operate in conditions of high uncertainty and complexity, and in his seminal work Knight 

(1921) posited that it is this uncertainty that constitutes the ultimate source of profit for an entrepreneur. 

This presents a stark contrast to how uncertainty is generally perceived outside of the field of 

entrepreneurship, where it presents a challenge and constraint on action (Abbott, 2005; Albrechts 2010; 

Albrechts & Balducci 2013; Gunn and Hillier, 2014; Rauws et al., 2014). Seen through the eyes of an 

entrepreneur, uncertainty reflects a general lack of knowledge that exists within a specific domain – creating 

space for novel and unique solutions. A defining feature of entrepreneurship is the necessary engagement 

with this uncertainty and agency in the face of it. Entrepreneurial agency is often embedded within 

uncertainty and ambiguous contexts that lack structure and can be plagued with constraints. In the face of 

generally constraining and difficult conditions for most actors within the economy, characterised by 

resource scarcity and monetary constraints, entrepreneurs see opportunity. Entrepreneurs act in ways which 

can be unique to the situation in order to create value, often linking invention to commercialisation with 

intentions of high-growth and scalable businesses (Global Entrepreneurship Network, 2017). In order to 

successfully manage and survive the ‘start up’ phase, entrepreneurs must work with a range of individuals, 

organisations and external subsystems (Patel & Mehta, 2016). 
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A large and growing body of literature suggests that entrepreneurial ventures are a result of the nexus 

between opportunity and agency – rather than just responding to an opportunity external from the 

entrepreneur (Shane & Venkataraman, 2000). In the same way that structuration theory suggests that agents 

and societal structures form a duality, a range of work in the entrepreneurship literature seeks to overcome 

the divide between ‘entrepreneurs as individuals’ and a given ‘entrepreneurial opportunity’ to more 

appropriately consider them both part of a dynamic and co-evolutionary process (Sarason, 2006; Shane & 

Venkataraman, 2000). In the same way that agents in socio-technical transitions theory apply agency to 

increase the structuration of preferred sustainable niche innovations, entrepreneurs are also agents within 

socio-technical systems applying agency to transform the system towards a preferred future. Entrepreneurs 

strategically implement new innovations and seek to scale them over time as structuration for the new 

innovation grows, shifting societal agency towards a preferred future where their innovation achieves 

significant scale. Regardless of an entrepreneur’s motives - whether it be capital gains or social impact - 

the ‘reward’ is greatest when system change occurs as a result of their innovation. 

However, overwhelmingly in the literature entrepreneurship is considered an individual phenomenon, 

where business ventures are focused on scaling to build wealth for the benefit of the business owners 

(Amolo & Migirio, 2014). There has been some broadening of the entrepreneurial process beyond founding 

or managing companies, however these mostly remain at the level of individual or organisation, rather than 

being considered an approach applicable at a systems governance level.  

These examples of types of entrepreneurship can instead be considered the act and process of creating 

opportunity with limited resources, navigating uncertainty, and driving the structuration of new innovations 

to create value. It is the case that the literature has been expanded beyond the concept of capitalist 

entrepreneurship to other domains. There are many subsequent studies that have built on the six concepts 

listed below, however only some of the core and seminal works are referenced. Beyond just starting a new 

company for profit, examples of ‘acting entrepreneurially’ include:  

 Social Entrepreneurship: Where entrepreneurial actors implement solutions to solve social, cultural 

and/or environmental issues (Emerson & Twersky, 1996; Leadbeater, 1997; Wee-Liang et al., 2005); 

 Intrapreneurship: Entrepreneurial actors within existing (often large) organisations seeking to implement 

innovative new ideas (Stopford & Baden-Fuller, 1994; Shane & Venkataraman, 2000; Ağca et al., 2012).  

 Civic Entrepreneurship: Public sector actors acting entrepreneurially by harnessing new ideas and new 

partnerships to solve local problems (Henton et al., 1997; Leadbeater & Goss, 1999);  

 Academic Entrepreneurship: Academics and researchers adapting their behaviour and research to be 

more focused on commercialisation, furthering research and increasing impact (Balazs, 1996);  
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 Institutional Entrepreneurship: Actors leveraging resources to create new institutions or to transform 

existing ones (Maguire, Hardy & Lawrence, 2004; Garud, Hardy & Maguire, 2007); and 

 Policy Entrepreneurship: Acting in an entrepreneurial manor to leverage networks and opportunities to 

influence policy outcomes (Kingdon, 2003). 

These six examples illustrate where ‘entrepreneurial behaviour’ is applied in a range of contexts outside of 

a start-up business, creating a much more multi-dimensional view of what it means to be entrepreneurial, 

while using the same framework of analysis as traditional entrepreneurship (Olsson et al., 2015). 

Entrepreneurship in summary 

In summary, entrepreneurs are agents of systems change under conditions of heightened uncertainty. 

However, the process of entrepreneurship is mostly considered an individual phenomenon, rather than 

broadly accepted as a process that can be applied at a systems/governance level.  

2.4 MULTI-DISCIPLINARY DISCUSSION 

The literature reviewed in this chapter has spanned multiple disciplines. For simplicity, each of the 

subsections of this chapter have culminated in a summary definition. These summary definitions are:  

1. Urban Governance: Urban governance in the 21st Century faces increasing complexity and 

uncertainty. Governance is more than governments, as governments must blend resources with 

private and community sectors in a flexible and permeable way, while responding to local 

conditions and challenges in localised ways. Governance today must be capable of facilitating 

systems change towards sustainable development under conditions of heightened uncertainty.   

Systems Change: Transformative system change for sustainability is a process of applying agency 

to increase the level of structuration of sustainable socio-technical innovations to the point that 

they form a new, established socio-technical regime. Strategic Niche Management has been 

highlighted as a key governance approach for facilitating the structuration of niche innovations, 

however, has had limited practical application especially for scaling up innovations.  

2. Uncertainty: Uncertainty constrains traditional decision-making processes due to incompatibility 

with pre-existing models and formulas, and by doing so can further embed the path dependency of 

unsustainable regimes. In the process of enabling systems change towards preferred development 

trajectories, urban governance must adopt new approaches for dealing with uncertainty that 

strengthen the systems’ responsiveness to future unknowable events.  

3. Entrepreneurship: Entrepreneurs are agents of systems change under conditions of heightened 

uncertainty. However, the process of entrepreneurship is mostly considered an individual 
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phenomenon, rather than broadly accepted as a process that can be applied at a systems/governance 

level. 

The previous section identified that modern urban governance requires the ability to deal with complexity 

and uncertainty while responding to major ecological, societal and economic imperatives. The process of 

facilitating ‘systems change’ in response to such imperatives is defined as a process of socio-technical 

transition, aimed at fostering the increased structuration of new sustainable socio-technical configurations 

over time, such that they form part of the prevailing socio-technical regime that exists within society. This 

process is the focus of much academic research that has identified factors such as technology, science, 

consumer preferences, policy and socio-cultural regimes as crucial to enabling such transitionary processes. 

These processes require multi-sectoral governance approaches to coordinate actors and iteratively expand 

new innovations.  

While predominantly focused on the founding of new businesses, entrepreneurship as a discipline has some 

immediate synergies with the objectives of governance for systems change, as identified in this literature 

review. Entrepreneurs apply agency to facilitate systems change. They operate within resource constrained 

environments with heightened uncertainty. Concepts like uncertainty that are often synonymous with 

challenge or constraint, for entrepreneurs have been posited to be the very source of opportunity. It is no 

surprise then that ‘entrepreneurial approaches’ have developed over time to deal with such factors. This 

prompts the query, can urban governance actors who are focused on facilitating the structuration of a new 

sustainable socio-technical innovation, apply the same approaches entrepreneurs use to increase the 

structuration of their businesses within the same complex, multi-stakeholder socio-technical systems?  

The broadly-defined concept of ‘entrepreneurial governance’ describes how governments and civil society 

can act entrepreneurially to achieve their goals given resource constraints, uncertainty and other challenges 

that entrepreneurs not only face, but have developed skillsets to address (Link & Siegel, 2007; Olsson et 

al., 2015). Local governments often suffer from resource shortages, and also seek to facilitate economic 

growth, leading to examples of local government action being labelled ‘entrepreneurial’ in achieving these 

outcomes (Wilks-Heeg et al., 2003; Olsson et al., 2015). After all, one of the core features of 

entrepreneurship is an ambition to create value, which for individuals often takes the form of private wealth 

(Hitt et al., 2011). However, such value creation can occur for governments in the form of economic 

development, job creation, reduced pollution, green space, cleaner cities, and healthier and more productive 

populations (Frederick et al., 2013).  

Policy entrepreneurs, mentioned in Section 2.3, apply entrepreneurial strategies to mobilise support from a 

range of stakeholders or decision-makers which require many of the qualities that successful business 

entrepreneurs must employ to mobilise support for new ventures – such as networking and brokering 



 

34 
 

(Pozen, 2008). Within the realms of policy and business, and all other types of multi-sectoral 

entrepreneurship, agents acting entrepreneurially must navigate existing societal structures of resources, 

institutions and stakeholders (Olsson et al., 2015). Often these contexts feature complexity, uncertainty, 

and agents have an ambition to achieve a new reality against a much more structured existing regime.  

It is evident from the areas of literature listed above that there are ongoing efforts to translate 

entrepreneurship beyond the business domain, illustrating the potential for entrepreneurship to expand 

beyond a subset of individuals within society that are considered ‘entrepreneurs’. Given the synergies 

between sustainability transitions and entrepreneurship evident from this literature review, and particularly 

the agency required to bring about systems change in each context, this research posits that entrepreneurial 

approaches have the potential to inform 21st Century urban governance processes if it is adopted by actors 

within society such as governments, non-profit entities, community groups, individual champions and large 

corporations. In adopting entrepreneurial approaches, these societal actors may be better equipped to apply 

agency in the face of uncertainty to drive the increased structuration of niche innovations for system 

transformation.  

Sustainability transitions have a tendency to focus on the role of governments and incumbents as the key 

influential actors within socio-technical systems who hold the most potential to accelerate transitions. In 

contrast, the Strategic Niche Management (SNM) literature which focuses on niche innovations and 

therefore has the most relevance to new venture creation, where entrepreneurs are often credited for their 

ability to generate ‘radical innovations’ and bring them to market. The focus is on fostering early stage 

niche innovations, with the role of SNM at a governance level being to implement protection measures 

from external market pressures for such sustainable innovations. However, the role of entrepreneurial 

approaches in facilitating the increasing structuration of niche innovations into transformational regimes, 

at a systems level which is the focus of SNM, rather than an individual business level, is not well defined. 

To date, translating entrepreneurial approaches to a ‘niche management’ context has not been achieved to 

the extent that it could be readily applied at a governance level by multi-sectoral urban governance 

stakeholders.   

While the SNM literature has evolved over the past 10 years from a research analysis framework to an 

operational tool, there is no single unified and agreed approach for applying SNM that is of a satisfactory 

standard for practitioners - with critiques of SNM highlighting the lack of practical recommendations to 

guide the model’s application in practice (Mourik & Raven, 2006). Given that SNM has predominantly 

been used as an analytical framework for assessing historical transitions, recent literature has focused on 

translating it to a practical tool that can be applied by practitioners. SNM currently remains somewhat of a 

‘technology first’ approach, in that it leads with the selection of a preferred niche innovation and then seeks 

to support this innovation through various mechanisms while conducting learning experiments. While the 
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experimental approach aligns with the conventional entrepreneurial approach, SNM has been limited in its 

success of scaling innovations to greater levels of structuration beyond protected market niches. Explored 

further in Chapter 4, the SNM process resembles that of entrepreneurial ‘causation’ logic (Sarasvathy, 

2009), in that it consists of traditional strategic management decisions that centre around a preferred 

innovation, strategically organised networks and hypothesis-driven analytical targeting of market niches.  

A key challenge identified in the SNM literature is the need to balance protection mechanisms while 

allowing new innovations to establish their own competitive advantages so that they are not reliant on 

protection for survival. Returning to structuration theory that underpins the multi-level perspective and 

drives the structuration of new innovations – demand must be present from the market to build traction for 

a new niche to scale. The risk associated with supply-side or technology push approaches to niche 

development is that the fundamental demand needed to increase structuration of a new innovation over time 

is not authentically developed. Governance approaches that seek to address complex challenges, such as 

mitigating human-induced climate change, lowering carbon-emissions and other environmental threats 

such as the pollution of water, air and soil, must be effective in inducing increasing structuration of new 

practices that are aligned to sustainability. This will not come about through a ‘technology push’ approach 

as without the demand-side ‘social’ embeddedness of a new innovation, it is likely that the innovation will 

not succeed based on its technical performance alone. While the SNM approach is conscious of this 

necessity, and involves processes of experimentation and iteration with networks to allow co-evolution of 

new innovations with markets, the approach is still one that begins with a product and market niche, and 

designs experiments based on hypotheses about a pre-determined market niche. This is in contrast to the 

‘effectual’ entrepreneurial approach developed by Sarasvathy (2009) that is highly suited to uncertainty, 

involves partners from an earlier stage in the innovation process, and allows pre-commitments to shape the 

trajectory of the niche. This type of partnership-first approach resembles the new model of permeable and 

partnership-based governance called for in the literature, and has demand and structuration embedded in its 

very logic. This is explored further in Chapter 4.  

Gaps emerging from the literature review  

The overarching gaps emerging from this synthesis of the relevant research fields are (1) the lack of linkage 

between broader governance fields and the entrepreneurship domain and (2) translation of entrepreneurial 

approaches to the strategic management of innovations at the systems level in the face of uncertainty – a 

context in which entrepreneurs find opportunity. These overarching gaps indicate other gaps.  

Firstly, the role of entrepreneurial agency is under-emphasised in the sustainability transitions literature. 

This is particularly the case in civil infrastructure contexts, where in both research and practice there is a 

predominant focus on the role of governments as primary actors. Partnerships with the private sector (Public 
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Private Partnerships) are increasingly implemented globally to address the critical infrastructure gap. As a 

first step in establishing the validity of translating approaches from the entrepreneurship literature to the 

urban governance field, Chapter 3 interrogates the role of entrepreneurial agency in historical transitions in 

a civil infrastructure context. 

Secondly, although SNM acknowledges entrepreneurs as drivers of innovation and participants in niches, 

there is no translation in the literature of specific entrepreneurial frameworks to inform the SNM process 

itself, especially for the purposes of contributing to the ongoing translation of SNM from an analytical 

framework to a practical tool. Further, because there are multiple schools of thought within the broad 

category of ‘entrepreneurship literature’, the sub-set of entrepreneurial approaches or methodologies 

applicable to systems change under uncertainty remains undefined. To address this second gap, which is 

central to the contribution of this thesis, Chapter 4 develops a framework for conceiving ‘urban governance’ 

typologies. This framework is adapted from the strategic management literature for assessing types of 

governance against the dimensions of uncertainty and systems change. It is then used to identify the 

appropriate entrepreneurial logic – effectuation, an approach to entrepreneurship that is grounded in an 

ability to facilitate systems change while dealing with uncertainty. Chapter 4 focuses on developing and 

elucidating an ‘effectual’ entrepreneurial approach to SNM.  

Part 2 of this thesis further elucidates this approach in a civil infrastructure context, drawing on multiple 

case studies from urban projects around the world to illustrate how the ‘entrepreneurial’ concepts (that are 

translated from the entrepreneurial literature) are not only relevant, but are indeed evident in many 

successful urban projects.  
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3.1 CHAPTER OVERVIEW 

The literature review identified that agency is inherent to the structuration of new innovations. It also 

indicated that entrepreneurship, as a process of driving structuration of new innovations in conditions 

of heightened uncertainty, has potential to inform broader governance efforts at a systems level to 

support the structuration of sustainable socio-technical configurations. This chapter focuses on the role 

of entrepreneurial agency as a key driver of urban systems change throughout history. The chapter 

examines contexts of innovation that are closely tied to infrastructure. These are the steam engine, 

railways, the electrical grid and the automobile. 

Over the past century, the provision of civil infrastructure in cities around the world has increasingly 

been considered the responsibility of governments. Similarly, in the sustainability transitions literature, 

there is an overwhelming focus on the role of public policy in facilitating transformative systems 

change, with a common criticism being the neglect of agency and actors (Smith et al., 2005; Shove & 

Walker, 2007; Genus & Coles, 2008; Bakker, 2014). This chapter, seeking to address this criticism, 

argues that entrepreneurial agency has been central to historical waves of innovation. Further, the 

chapter reinforces the premise that given the role of entrepreneurial agency in past transitions, there is 

potential for such an approach to play a central role in driving the modern day wave of innovation in-

line with sustainable development. The chapter specifically distinguishes between technological 

advancement and entrepreneurial agency, given that the technologies capable of underpinning 

sustainability transitions and mitigating human-induced climate change are broadly acknowledged to 

already exist (von Weizsaecker et al., 2009; Hawken, 2017). 

This chapter presents multiple case studies following Yin’s (2003) multiple case study methodology 

that are then analysed using thematic analysis (Braun and Clarke, 2006) to interrogate the application 

of entrepreneurial agency in historical socio-technical transitions. Four examples of past transformative 

technological advancements are reviewed and presented in short case study form. Short form is used 

here, as although the cases were studied in detail, their presentation in this chapter does not seek to 

account for each and every element of the respective period in history. Rather, the focus is on the role 

of entrepreneurial agency in response to the under-representation of this in the wider socio-technical 

transitions literature. The case studies on the steam engine (Section 3.4.1), railways (Section 3.4.2), the 

electrical grid (Section 3.4.3) and the automobile (Section 3.4.4) demonstrate a significant breakthrough 

in technology with socio-technical infrastructure implications, i.e. both in technological terms and also 

in terms of broad adoption and social use.  

Following the case studies, a qualitative, thematic analysis of the demonstrated examples of agency in 

each instance is presented (Section 3.5). This analysis informs the subsequent open- and theory-guided 
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discussion (Section 3.6) (Glaser & Laudel, 1999) of entrepreneurial agency as distinct from 

technological advancement in the context of 21st Century sustainability transitions.  

3.2 CONTEXT 

Policy makers (Huhne, 2011), academic analysts (Stern, 2011; 2015) and environmental diplomats 

(Figueres et al., 2017) have likened transformative systems change towards sustainable development to 

the scale of the industrial revolution as it reflects the significant shifts in technologies, institutions, and 

practices associated with the productivity gains and increases in economic welfare gained during that 

period (Rifkin, 2011; Pearson & Foxton, 2012). Industrial transformation towards sustainable 

development represents a sixth ‘Wave of Innovation’, and is focused on low-carbon energy, pollution 

reduction, resource conservation while creating enhanced productivity, as depicted in Figure 3-1 

(Hargroves and Smith, 2005).  

 

Figure 3-1: Waves of Innovation (Source: Hargroves & Smith, 2005) 

The industrial revolution’s waves of innovation have been studied in depth for their nature and 

implications; there has been less focus however on how to steer the direction of technological 

advancement to achieve preferred goals, such as reducing pollution (Fouquet, 2012b; Hargroves, 2015). 

Mathews (2013) identifies a disconnect between the current low-carbon energy transition taking place, 

and the well-established literature on innovation, entrepreneurship and techno-economic paradigms. A 
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perennial argument in this arena is that it is the responsibility of governments to accelerate a low carbon 

transition, because low-carbon technologies and infrastructure are perceived to primarily provide a 

‘public benefit’ in mitigating the environmental impacts of climate change, rather than provide a purely 

private benefit to individuals or firms (Smith et al., 2010).  

Since the 1950s, the responsibility for infrastructure provision has overwhelmingly been considered the 

responsibility of governments. The literature on sustainability transitions has a strong focus on policy 

interventions to improve governments’ ability to facilitate change towards sustainable development - 

further reinforcing the role of governments as central to transition processes (Geels, 2010; Loorbach, 

2010; Smith et al., 2010). As identified in the literature review in Chapter 2, it is now widely 

acknowledged globally that civil infrastructure governance models must adapt to respond to trends such 

as population growth, rapid urbanisation, resource shortages, climate imperatives, and changing 

technologies; a central tenet of these new models is an increased level of productive collaboration with 

the private sector.  

Despite the public sector driven infrastructure paradigm of the 21st Century, history tells us that 

governments have not led transformative changes in technology, energy and infrastructure – as this 

chapter explores (Pollitt, 2012). A common criticism of sustainability transitions literature is the under-

representation of agency and actors, particularly private sector agency in sustainability governance 

(Smith et al., 2005; Shove & Walker, 2007; Genus & Coles, 2008; Bakker, 2014). In cases where the 

private sector is acknowledged with an important role to play in governance for sustainability 

transitions, it is common for the role of large incumbent companies to be frequently emphasised (Smith 

et al., 2005; Hörisch, 2014). The role of entrepreneurship is especially lacking despite being a central 

driver for waves of innovation and systems transformation of all kinds both throughout history and in 

the modern day.  

Socio-technical systems literature places significant focus on the advancement of technology for socio-

technical change. While the invention of new technologies has been extremely important throughout 

history, it has been insufficient for creating widespread transformation alone (Allen, 2012). As 

established in Chapter 2, central to Joseph Schumpeter’s seminal work on innovation is the 

entrepreneur’s role in implementing innovations that drive the evolution of economies (Schumpeter, 

1934; Perez, 2009). A key distinction made by Schumpeter is the difference between technological 

inventions and innovations. Innovation is the commercial realisation of an invention, which arises from 

entrepreneurial agency. When observing truly transformational technologies, invention is not enough. 

The level of uptake of new technologies is often directly influenced by entrepreneurial agency.  

Many sustainability transitions authors have used historical case studies to illustrate the concepts that 

now form an established field of literature. Geels (2002) in his original paper on socio-technical 
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transitions and the multi-level perspective detailed the transition from sailing ships to steam ships during 

the industrial revolution. The following sections of this chapter highlight how four transformative 

technologies from the industrial revolution had, and have, significant implications for broader socio-

technical infrastructure regimes. These four examples also illustrate the role of entrepreneurial agency 

in spurring such change. At the time, each of these innovations catalysed socio-technical systems 

change and created a foundation upon which much more innovation has occurred. In the 21st century, 

each of the socio-technical paradigms presented here is undergoing advancement to a low-carbon form. 

This indicates a shift towards system change and sustainable development while maintaining the social 

function that these technologies provide. However, both current governmental ambition (UNFCCC, 

2021) and progress in reducing global emissions (IPCC, 2021) are still lagging behind what is needed 

to satisfy global climate change mitigation imperatives.  

3.3 STUDY DESIGN  

This chapter applies a multiple case study methodology as defined by Yin (2003), combined with 

thematic analysis for cross-case analysis as defined by Braun and Clarke (2006). Because sustainability 

transitions is a socio-technical phenomena, a qualitative case study approach has been chosen for 

understanding transition processes on both an individual and group level, with this approach more 

applicable to this analysis than purely quantitative, technology focus. Because sustainability transitions 

involve not only the changes to norms, values, and practices of individuals and communities but also 

the strategies deployed by actors in bringing about the structuration of new configurations, a qualitative 

case study approach was selected to construct both a social and technical view of the transitions 

investigated.   

Various authors have discussed the limitations of a technology-centric focus for the analysis of the 

socio-technical processes that underpin sustainability transitions (Seyfang & Smith; 2007; Geels, 2010; 

Hodson & Mavin, 2010; Loorbach et al, 2017). A technology-centric approach can neglect the broader 

social dynamics, including actors and their strategies (Geels, 2010; Loorbach et al, 2017). Given that 

sustainability transitions requires not only technological change but social and institutional change 

where the role and strategies of actors are key (Seyfang & Smith, 2007; Hodson & Marvin, 2010), this 

chapter focuses on the strategies employed (in the form of entrepreneurial agency) to drive major socio-

technical change throughout history.   

This study has been designed to respond to the guiding research question of this chapter: ‘What role has 

entrepreneurial agency played in urban systems change throughout history?’ Case study was assessed 

to be the most appropriate study methodology for addressing this question, as primary and secondary 

sources of data (such as historical documents) can be used to construct a nuanced understanding of 

historical events in the absence of conducting direct interviews. Similarly, historical documents and 
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accounts can provide a diverse set of data to construct case studies in historical contexts where modern-

day quantitative data is not available.   

Yin’s (2003) case study methodology was used to guide the design of the study (see Figure 3-2). 

Multiple case study approaches were considered – with focused consideration of two leading methods 

proposed by Stake (1995) and Yin (2003). Overall, Yin’s approach was deemed more suitable for this 

study, due to: (1) Yin’s approach placing a greater emphasis on theory development during and after 

the research process, rather than the development of a theoretical framework before the research is 

conducted as per Stake’s approach; (2) Yin’s approach placing a greater emphasis on using more data 

within an available data collection method (in this case historical documents and accounts) rather than 

Stake’s approach that places greater emphasis on multiple data collection methods (e.g. surveys, 

interviews, focus groups) which are not possible for these historical actors; and (3) Yin’s cross-case 

analysis approach which lends itself to developing theory and generalisations across multiple cases, 

which is more relevant for this research as the research question is positioned to develop theory and 

learnings that are applicable across urban sectors.   

The four case studies selected for this analysis are the steam engine, railways, the electrical grid and the 

automobile – which are each transformative technologies that intrinsically link infrastructure, cities and 

society. Each case focuses on a critical period of development for each technology and considers both 

the technological elements, social elements, and actor strategies associated with their breakthroughs. 

Each case seeks to extract examples of entrepreneurial agency in the approaches and actions of the 

individual actors pivotal in the structuration of the technologies. The entrepreneurs in focus are James 

Watt and Matthew Boulton (Steam Engine), Matthew Brassey (Railways), Thomas Edison (Electrical 

Grid) and Henry Ford (Automobile).  Each case study was constructed using the textual analysis of 

peer-reviewed journal papers, books and historical accounts related to the history of technology, 

technological advancement, and biographies of the individuals in focus. 

As per Figure 3-2, thematic analysis (Braun and Clarke, 2006) is applied to identify cross-cutting themes 

across the case studies. Braun and Clarke’s thematic analysis was selected as it is flexible and adaptable 

to different types of data and is an iterative process that allows for the refinement and development of 

patterns that emerge from the data across case studies as new data or information is encountered (Braun 

& Clarke, 2006).   
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Figure 3-2: Multiple Case Study Design based on Yin (2003)  
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3.4 CASE STUDIES 

The following four historical accounts are presented in the order which they occurred since the industrial 

revolution. The historical cases are tied together by their relevance to industrialisation and the 

subsequent shaping of civil infrastructure systems that resulted from ongoing innovations within the 

systems they underpin.  

3.4.1 The Steam Engine: A Partnership Between Inventor and 

Entrepreneur 

The steam engine was arguably the most vital, enabling innovation of the industrial revolution. Its 

inventors represent one of the most impactful business partnerships of the industrial age: James Watt 

and Matthew Boulton. James Watt was a Scottish inventor and engineer who, in the late 1700s, 

conceived of a steam engine design that could double the efficiency of existing machines. The key 

differentiating characteristics of Watt’s design were its separate condenser, and further modification of 

the design to allow the steam engine to create rotational motion. Watt is now famous for this 

contribution to the industrial revolution: The System International (SI) unit of power being called a 

‘Watt’. Matthew Boulton, despite being crucial to Watt’s success, is all but unknown. Boulton was a 

British mechanist and entrepreneur whose ventures included the production of metalworks, silver and 

plated wares, ornaments and toys in his Soho Manufactory. Boulton was one of the great entrepreneurs 

of the age and he had two motives in contacting Watt. First, he wanted to see if they could work together 

to develop Watt’s proposed new design so that Boulton could use it in his Soho Manufactory; and 

secondly, Boulton saw the potential for building a business venture around this new machine (Andrew, 

2009). Energy prices in Britain at the time were relatively low compared to labour wages, which created 

demand for anything that could improve the productivity of factories, and that could lower costs through 

mechanical means.  

It is commonly misconceived that James Watt ‘invented’ the steam engine. The power of steam was 

first demonstrated around the first century by Hero of Alexandria (Hero, 1851). Early steam innovators 

included Taqi Al-Din, a 15th century philosopher, astronomer and engineer in Ottoman Egypt, who 

proposed a steam jack in his 1551 work ‘The Sublime Methods of Spiritual Machines’; and Giovanni 

Branca, an Italian engineer and architect, who in 1629, proposed a so-called ‘steam engine’. However, 

both engines had evolved little from Hero’s original proposal (Lardner, 1840). The development of 

steam technology into something productive began in the late 1600s. In 1698, Thomas Savery, a British 

engineer and inventor, invented and patented a steam pump which pumped water from mines, a 

prominent challenge in 17th Century Britain. Then from 1705, and inspired by Savery’s design, steam 

engines were built based on Thomas Newcomen’s improved atmospheric pressure-driven design. While 

this design was relatively inefficient, it dominated the design of steam engine for decades, until Michael 
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Boulton reached out to James Watt after hearing of Watt’s ideas. The initial enhancement conceived by 

Watt was the separation of the piston cylinder and the steam condenser after Watt realised that three-

quarters of the steam’s thermal energy was being used to heat the piston cylinder. That heat was 

dissipated later in the cycle by spraying water into the cylinder to reduce the steam pressure (Persifor, 

1859). This change to the design doubled the efficiency of Newcomen’s engine and was revolutionary 

because it resulted in the engine being able to produce the same outputs with far less fuel (Andrew, 

2009).  

Boulton approached Watt when he heard of his ideas. While Watt had conceived of his design in the 

early 1760s, until his partnership with Boulton there were 10 years of unsatisfactory progress (Hills, 

2005). Andrew (2009) cites two reasons for this. Firstly, Watt was a ‘diffident’ inventor; he was 

constantly looking to improve and perfect his design; secondly, Watt required the production of a 

cylinder with much greater accuracy than what was available from Newcomen engines, making the new 

design expensive. The partnership between Watt and Boulton led to their commercial success, with 

Boulton providing the foresight, capital and motivation to drive - and match - market demand with 

Watt’s inventing ability (Kelly & Kranzberg, 1975; Hills, 1993).  

The following passage by Andrew (2009) highlights the critical role of Boulton’s entrepreneurial 

approach in overcoming Watt’s roadblocks:  

“Boulton was a great grasper of opportunities and a great networker of people. He got John 

Wilkinson, the ironmaster, to use his cannon-boring machine to produce an accurate 

eighteen-inch diameter cylinder for the experimental engine, then encouraged him to 

develop an accurate machine for boring larger cylinders. Boulton also constantly pressed 

Watt to be decisive and to finalise the design for each engine, going back to improve it later 

if necessary.” 

Only one year after Watt’s move to Birmingham to work with Boulton (1775), the pair obtained a patent 

for the pump steam engine (Mason, 2009). Boulton initially sold the engine to owners of mines to pump 

water (Bolton & Thompson, 2013). The technology was innovative and Boulton offered an incentive to 

customers: They would pay for the purchase of new engines out of the savings they achieved on coal 

inputs when compared to traditional Newcomen machines. This ‘no-savings no-fee’ approach enhanced 

the appeal and uptake of Boulton and Watt’s new engines (Andrew, 1995; Baggot, 2009), and they had 

saturated the mine market by 1781 (Bolton & Thompson, 2013). The next advance came when Boulton 

pressed Watt to develop a rotative engine which converted its linear motion into a smooth rotary motion 

needed to power machinery (Andrew, 2009), enabling the steam railways locomotive and the 

widespread expansion of their joint enterprise.  
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3.4.2 Railways: Driving the Rapid Expansion of the Industrial Revolution 

One of the most transformative applications of the steam engine was to create the railway locomotive. 

At the time, the technology for land-based personal transport and freight was horse-drawn coaches, 

which is why the steam engine, as a technological innovation, was transformative. The subsequent 

expansion of railways, starting in Great Britain in the 19th Century, was used by Schumpeter (1934) to 

demonstrate how innovations drive economic evolution. As in the case of the steam engine, Jenks 

(2011) points out that while certain enterprising individuals played a significant role in the technology’s 

success, a multitude of actors is required to create a paradigm shift at such a scale. The railways enabled 

greater distances to be covered in less time, and linked ports with production facilities and areas of 

agriculture previously not considered feasible by horse-drawn means. The success of the Liverpool-

Manchester line in Britain in 1892 provides a glimpse of the potential of this next ‘great surge of 

development’ (Perez 2009).  

The Liverpool-Manchester railway was the first railway constructed between two cities. George 

Stephenson and son’s locomotive design, named ‘Rocket’, won a race against two other locomotives to 

cover the distance between Liverpool and Manchester. It became known as the ‘steam horse’. This 

inter-city railway was a great success for transporting goods and people, and it ignited a ‘railway mania’ 

across Britain, as entrepreneurs built lines between a number of cities and towns (Bulliet et al., 2018). 

From a technological standpoint, Stephenson’s design was a series of small incremental improvements 

to existing designs that, when combined, created a significant advancement in the technology (Casson, 

2009). In contrast, competitor Isambard Brunel was adamant that he would implement his own ideas 

rather than build on the progress of others. His vision for a range of rail gauges that he thought would 

spur innovation further was not a commercial success. (Jenks, 2011). 

By the 1840s, railway technology was maturing, and financiers and material suppliers were increasingly 

looking to contribute to new projects. The railway industry learned from the practices of the canal 

promoters for financing, as the majority of canals were developed by raising private capital through 

joint stock companies (Smith, 1999). As more lines were constructed, more opportunities to connect 

lines and offer additional services arose. This was seen as a lucrative entrepreneurial opportunity. 

Schumpeter notes this shift from ‘innovations’, which are characterised by the first phase of railways, 

where challenges and new solutions were developed, to the ‘repetition’, which followed during this 

subsequent period (Schumpeter, 1934; Jenks, 2011).  

In 1844 there were 48 Acts passed for railway construction; the following year, a further 240 Acts were 

passed. Profits for shareholders continued to increase, and more money flowed in, until the market was 

saturated. Shortly after this mania phase, collapse followed and many investors lost money. However, 
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the railway mania had created the vast expansion of the British railway network that would underpin 

economic development and provide public benefit for decades to come.  

Thomas Brassey, a British entrepreneur, played a significant role during this period. He expanded the 

railways throughout Europe, and across the world, during the 19th Century. He capitalised on railway 

mania. By 1847, he had privately constructed approximately one-third of Britain’s railways, and had 

over 80,000 employees during the peak years of his career (Stacey, 2005). Notably, only about one in 

seven of Brassey’s tenders were successful (Stacey, 2005), and Brassey even undertook unprofitable 

contracts to avoid needing to lay off his workers (Helps, 1805-1870). Brassey undertook most of his 

work in partnerships, working with other entrepreneurs such as Morton Peto, Edward Betts, Ferdinand 

de Lesseps and Henry Meiggs to expand the privately-pioneered railway approach around the world. 

This included the United States, Europe and Australia (Freeman, 1999), where land value was a 

significant impetus for their railway developments.  

George Stephenson, the innovative locomotive designer, originally advised Brassey to become involved 

in the railway business. Stephenson, while predominantly referred to as an engineer, was much like 

Michael Boulton. He had an entrepreneurial approach to navigating uncertainty which was needed as 

following his success with the Rocket, uncertainties around railway construction multiplied as the 

network expanded to include more inter-city links. These uncertainties encompassed technological and 

economic uncertainties in categories such as power, construction, operation, demand and more, with 

most being either over- or underestimated during the first stage of the railways expansion (Casson 

2009). Stephenson often overcame these uncertainties by assembling resources and partners to drive the 

uptake and expansion of the technology.  

Such entrepreneurial approaches were a common characteristic of Britain’s railway expansion, and of 

the industrial revolution more broadly. When France and the United Kingdom needed to develop 

railroad infrastructure, the market and its entrepreneurs led the British development, while the French 

relied on government-led concessions to engage private parties. In Britain, private interests almost 

entirely led the expansions of railways, with state-facilitated and regulated construction; in France under 

the concession system, the state chose the routes and required facilities, and then invited bids to supply 

it. The British had a complete rail network decades before the French (Winch, 2002), with the length of 

the British railways increasing from 160 km in 1830, to 10,000 km in 1850 (Anderson, 2009). Britain’s 

superiority in civil and mechanical engineering was largely a result of the skills developed throughout 

the extensive work on railway development (Spielvogel, 2011).  

In America, entrepreneurs used railways to unlock new regions for agricultural production and to create 

new cities, as geographical distance was a lot less limiting. However, the railroads were only part of the 
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picture. Railway development was linked to town promotion and real-estate speculation, as the new 

land value created by railway access was incentive for entrepreneurs to act (Jenks, 2011).  

3.4.3 Electricity: Thomas Edison and Associates’ Electrification of Society 

Electricity is another technology that, like steam engines and railways, created the foundation for the 

emergence of many other technologies. Scientists were demonstrating electricity in the early 1800s; 

they included Alessandro Volta, the Italian physicist, who invented the first electric battery in 1800, 

and the British scientist, Michael Faraday, whose electric motor was used for power generation in the 

1860s (Aunger, 2007). However, it was the American inventor and businessman Thomas Edison and 

his associates who shifted electricity from an invention to a household necessity, and enabled the 

electrification of America. In turn, this created a template for the rest of the western world to adopt 

electricity. While there were other very important actors during this time, such as Nicola Tesla, virtually 

every historical account of the development of the electric utility industry, from real-time industry 

publicists and federal investigators to recent academics, credit Thomas Edison, and later his employee 

and colleague Samuel Insull, as central to this process (McGuire et al., 1993).  

Kerosene and coal gas had dominated the lighting industry in the 19th Century until the incandescent 

light globe emerged in 1879. Thomas Edison is often credited for inventing the light bulb but while he 

created the first commercially viable incandescent light as it was less intense than previous globes, 

making it ideal for indoor and domestic use, there were up to 22 inventors of various lightbulbs prior to 

Edison (Friedel, Israel & Finn, 1986). Hughes (2004) attributes Edison’s overall success to his ingenuity 

within the overall electricity system, including generators and distribution networks, of which the bulb 

was an enabling component. Significant promotion accompanied the development and 

commercialisation of lighting, for example, it was showcased in high-class theatres and exhibitions, and 

it was perceived by the public as a powerful symbolic medium that represented progress and the 

Darwinian evolution of mankind (Nye, 2004).  

Domestic consumers of lighting in the 1880s were predominantly wealthy, privileged individuals who 

installed electric lighting for social prestige. Even the majority of power entrepreneurs at this time 

considered electricity to be a luxury product for the privileged and many believed it would remain this 

way. The common approach to the electricity business at the time was to focus on the niche market of 

wealthy consumers which would avoid attracting additional customers who would “only require the 

borrowing of more money and the construction of expensive generators and distribution lines, which 

would increase costs and decrease profits” (Munson, 2005). In contrast, Edison conceived the 

incandescent light as an entrepreneurial opportunity for selling globes, he then also created a need for 

the associated distribution networks, so that electricity could power every home. Given this opportunity, 

Edison was fixed on centralised generation facilities that could be owned by the Edison Electric Light 

Company, rather than distributed, isolated generation where consumers could power themselves. At the 
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same time, a ‘war of the currents’ was occurring between Edison’s Direct Current (DC) and 

competitors’ Alternating Current (AC). Edison succeeded over his competitors and developed a system 

of centralised stations and local utilities across America, which shaped the city-electricity interface of 

the future.  

McGuire, Granovetter & Schwartz (1993) portray Edison’s efforts in establishing his first centralised 

station in New York City:  

“The fundamental fact is that Edison overcame enormous technical and financial obstacles to 

erect the first power central stations. His heroic efforts first to finance and then to build the 

Pearl Street Station in New York, constantly improvising solutions to the most difficult 

problems, and working himself in the trenches (literally) with his men, have been chronicled 

many times.” 

Edison did not achieve his success alone. He built teams that could contribute to achieving his vision, 

and also operated in close partnership with select individuals such as Charles Batchelor, whose technical 

background created many of the pair’s technical breakthroughs while Edison focused on the 

entrepreneurial engagement of clients and investors (Hargadon, 2013). Francis Jehl, who worked at his 

Menlo Park operation, said, ‘Edison is really a collective noun and means the work of many men’ 

(quoted in Lindgren, 1979:17).  

Most of Edison’s innovations were based on others’ patents. He obtained them, sometimes evolved 

them, and then commercialised them. Edison was firmly focused on commercialisation opportunities 

and he amassed a record 1,093 patents throughout his lifetime, partly in thanks to his application of 

‘mass production’ methods to invention at his industrial-research facility at Menlo Park. It was the first 

of its kind, eventually spanning two city blocks, and employing about 200 inventors. His move to New 

York to focus on the Pearl Street Station employed an extra 200 to 500 people (McGuire, Granovetter 

& Schwartz, 1993). One of Edison’s employees, Samuel Insull, was particularly influential in the 

expansion of Edison’s empire, and in the shaping of the industry. He was an early proponent of State 

legislation, and, representing his utility, shaped regulation in various states. This saw utilities operate 

on a cost-plus basis that enabled economies of scale, protection from competition, and unconstrained 

growth (Sine & David, 2003).  

By 1930, a major shift from gas to electricity had occurred. Domestic electricity, which was once a 

novelty and/or luxury, was becoming a necessity. Edison’s lights had brought electricity to the home, 

and the electricity demands of cities were growing rapidly as a range of electric appliances came onto 

the market. Despite Edison being forced out of his own company by J. P. Morgan in 1892 when his 

company merged with General Electric, the Edisonian system was firmly embedded in the fabric of 

cities and their electricity supply. This included centralised generation, over J. P. Morgan’s preference 

for decentralisation, centralised manufacturing for the full range of products rather than J. P. Morgan’s 
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preference of small-scale, manipulable manufacturers, and credit arrangements that saw electrical 

equipment manufacturers wield great influence over utilities rather than this influence coming from 

financiers as J. P. Morgan advocated (McGuire, Granovetter & Schwartz, 1993). The widespread 

adoption of new types of electrical products, coupled with the development of the electricity grid, 

enabled a major increase in electrical energy to flow throughout society. Spurred on initially by Edison 

and his associates, as well as competing inventors and entrepreneurs, and then by this swift and vigorous 

expansion, electricity continued to replace other energy sources in households, industry and transport. 

In doing so it changed people’s lives and created a widespread techno-economic paradigm shift that has 

since given rise to countless new products and opportunities.  

3.4.4 The Automobile: Henry Ford’s Vehicle for the Masses 

The automobile revolutionised the western world. Building on advances in steam engines that were 

shown to be viable for vehicles from 1769, such as tricycles and tractors, the first ‘road locomotives’ 

were demonstrated by Richard Trevithick, a British mechanical engineer and inventor, from 1801. This 

was followed by a number of steam-powered automobiles that were used in the early part of the 1800s. 

Other electric and combustion vehicles were used during the 1800s, such as Charles and Frank Duryea’s 

gasoline-powered motor wagon in America (Parissien, 2013). However, it was Henry Ford’s innovation 

of mass production through the assembly line, and its accompanying affordability, that saw the internal 

combustion engine emerge as the preferred engine-type and that gave rise to the Age of Oil, even though 

it was originally designed to run on biofuels. In the late 1800s and the beginning of the 20th Century, 

automobiles, like electric lighting, were very expensive and were considered a luxury for the upper 

class. Many of the early entrants in the automobile production industry were firms that diversified from 

other markets, such as wagons, carriages and bicycles (Klepper, 2006). When Henry Ford 

revolutionised the manufacturing and production process of motor vehicles, he ignited a modern 

industrial revolution that would transform western civilization.  

Henry Ford is considered by many to be the greatest entrepreneur in American history (McCormick & 

Folsom, 2003). Ford was an engineer and inventor and he envisioned a significant shift in transport, 

one in which the automobile could be accessible to more than just the elite. Henry Ford originally 

worked for Thomas Edison and was chief engineer at the Illuminating Company in 1896, tinkering with 

automobile design on the side. At this time, many groups and firms were entering the automobile market 

(Klepper, 2002). Ford assembled his first gasoline automobile in 1896, with the help of wealthy 

businessman William H. Murphy. Murphy had the capital to create a company that could make the 

production of Ford’s vehicles a reality. In the years following Ford and Murphy’s first venture in 1899, 

the company failed due to disagreements around production and specialisation.  

Ford built a reputation through car racing to demonstrate the potential of his automobile designs. He 

entered into another business partnership in 1902 with coal dealer Alexander Malcomson, and named 
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this venture the Ford & Malcomson Company, which was renamed the Ford Motor Company in 1903 

upon Malcomson’s suggestion. Malcomson provided the majority of the funds to make this venture 

happen and in 1908, the Model T was released in line with Ford’s vision. His vision cemented him as 

more than an inventor or engineer (Ford, 1922): 

“I will build a motor car for the great multitude. It will be large enough for the family but small 

enough for the individual to run and care for. It will be constructed of the best materials, by the 

best men to be hired, after the simplest designs that modern engineering can devise. But it will 

be so low in price that no man making a good salary will be unable to own one”. 

The design of the Model T was a major advancement in automobile design. It was lighter than other 

automobiles on the market, had a one-piece cylinder block and a detachable cylinder head making 

maintenance easier and cheaper. It was also built of strong materials and competed with the standard 

‘luxury’ cars of the time in performance. By 1913, however, given the demand created by a vehicle 

cheap enough that it was available for the middle class and not just the privileged, the differentiating 

and revolutionary innovation intrinsic to the Ford Motor Company was underway: The assembly line. 

In 1909, the Ford Model T cost US$850 (Cross, 2002). Each incremental improvement achieved by the 

production process was reinvested by Ford into creating more efficiency; this ultimately contributed to 

the affordability of the product with the Model T costing less than $300 in 1924 (Ford Motor Company, 

2017). The development of efficient assembly-lines was integral to this and the features adopted from 

the production of clocks and watches (jigs and fixtures for intricate parts), breweries (conveyors), and 

meat packers (progressive dismantling of animals, which Ford reversed and created a progressive 

production line where each worker added a part of the vehicle) meant the time required to build a car 

reduced from 12 hours to 90 minutes. This method facilitated the rapid spread of hundreds-of-thousands 

of automobiles over the coming years with the assembly line and the ‘Fordism’ approach being adopted 

by competitors and spreading to many other industries of consumer goods to define a new mode of 

American production. 

Alongside the development of the assembly line at the Ford Motor Company, Henry Ford doubled the 

pay of his workers to $5 per day in 1914. He also reduced working hours to eight hours for five days a 

week (40 hours); this was in contrast to the standard 60 hour work week at the time. Workers were 

required to meet a number of criteria to be eligible for these benefits, including a good moral character, 

a clean home, and a savings account (Watts, 2005: 200-201). While these criteria are perceived as 

controversial in contemporary society, at the time they significantly lifted morale, which lead to greater 

productivity and factory outputs. The increase in pay also allowed the workers to afford a Model T 

themselves, and this further increased demand for the vehicles. By 1927, there was a Ford Model T 

being produced every 24 seconds, and an accumulative total of over 15 million had been sold (Ford 

Motor Company, 2017). The Model T’s impact was profound, it was only the lack of innovation in the 
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design after the release of this model that led to Ford losing a significant market share to General Motors 

(Howleg, 2004).  

Under the leadership of Henry Ford, the Ford Motor Company, shifted the automobile from a luxury 

item of privilege to a common artefact for the masses. Henry Ford’s ingenuity as an inventor also 

extends to a reputation as someone who innovated outside of a strictly technical frame, who changed 

the way workers and processes functioned to achieve radical productivity improvements to expand his 

product across the economy. He had addressed issues of the day and was, in his view, empowering the 

everyday citizen to be free from their geographical constraints. Making the car affordable to the masses 

also had a profound impact on how cities were structured over the coming century, and environmental 

implications as the widespread economic integration of the car gave rise to oil-fuelled automobile 

dependence (Newman & Kenworthy, 1989; 1999; 2015).  

3.5  THEMATIC ANALYSIS  

Thematic analysis was used to first identify examples of entrepreneurial agency in the approaches and 

actions of each individual actors’ case. These individual examples were each coded, with common 

themes of agency across the four technologies, then synthesised and clustered together to develop a 

broader theme/concept. The investigation focused on actions and approaches within the control of the 

inventor-entrepreneurs rather than opportunistic, external events that were outside of their control. As 

such, the findings are not representative of all examples of ‘entrepreneurial agency’ presented in the 

literature identified in Chapter 2.  

The thematic analysis, following Braun and Clark (2013), began with the codification of individual 

approaches. Each code represented one ‘idea’ in the context of a conventional thematic analysis (Braun 

& Clarke, 2013), or one ‘action’ or ‘approach’ taken in this context (Table 3-1). The second stage of 

the thematic analysis then captured the broader themes of actions taken by actors in each example (Table 

3-2), with each theme clustering similar approaches evident in each of the case studies.  

Approaches were then grouped into themes, distinguishing between technology-related actions and 

actions reflective of entrepreneurial agency. This provided more clarity as it identified and simplified 

the different approaches for discussion purposes. Specific approaches replicated across the case studies 

were grouped to form common approaches (Table 3-1 and Table 3-2). A saliency analysis was 

incorporated to allow less frequently appearing but important approaches to remain (Braun & Clarke, 

2013). The approaches identified in each theme were then expanded to highlight additional applications 

of already-identified entrepreneurial behaviours and approaches beyond those identified in the initial 

review.  
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Table 3-1: Examples of agency across four transformative technology innovations 

Steam Engine Railways Electricity Grid Automobile 

- Seek out innovative ideas yet to be 

commercialised (Boulton approached 

Watt with the intention to commercialise 

his ideas). [EA2]  

- Begin with a clear initial application in 

mind (Boulton wanted a more efficient 

engine for his own factory). [EA6] 

- Establish access to capital (Boulton 

brought with him the capital to 

commercialise Watt’s inventions). [EA3] 

- Desire to build a business venture, rather 

than fixate on the technology (Boulton 

developed multiple markets for Watt’s 

technology). [EA2] 

- Focus on network building (Boulton was 

renowned for his marketing and sales flair 

and as being a ‘networker of people’). 

[EA5] 

- Creative approach to problem solving 

(Boulton found new ways to overcome 

issues using low cost solutions available to 

him). [TA3] 

- New business models (Boulton created a 

repayment system based on bona fide 

savings compared to alternatives in the 

market). [EA7] 

- Continually evolve products to satisfy 

changing markets (The creation of the 

rotating steam engine capable of powering 

machinery). [TA4] 

- Incremental improvement of existing 

technologies for new applications 

(Stephenson improved existing 

technologies to create a superior version). 

[TA1] 

- Combining components that are already 

accessible, without having to be 

something completely new (Jenks, 2011) 

[TA1]. 

- Access new sources of investment and 

funding by linking opportunities (such as 

linking land use opportunities with 

transport infrastructure). [EA3] 

- Partnerships and collaboration to 

overcome uncertainty (Casson, (2009) 

cites 23 technological and economic 

uncertainties that were overcome) [EA4].  

- Persistence (For every one of Brassey’s 

successful tenders, six were not 

accepted). [EA10].  

- Leverage own expertise to expand into 

new markets (Brassey out-bid for projects 

in other countries using British expertise 

gained from first-mover advantage) 

[EA8].  

- Exploitation of opportunities despite 

other competition in the market 

(Additional entrepreneurs were not 

discouraged by the large multitude of 

competition in the early railway market) 

[EA2].  

 

- Building on existing designs and 

solutions that are already accessible 

(Edison was not the first to design a 

lightbulb but was the first to make it 

economically feasible) [TA1]. 

- Creating an empowering vision for the 

future (like Edison striving to have a 

light bulb in every home). [EA1] 

- Focus initially on affluent customers 

(like Edison targeting the wealthy and 

positioning the electric light as a sign of 

affluence). [EA6] 

- Focus on a niche application that can 

solidify the necessity for the wider 

system (Edison used the light-bulb to 

necessitate the electrical grid network). 

[EA6] 

- Create a system around your innovation 

or at least be clear how it fits into the 

existing system (Edison created an 

electricity grid to support his electric 

lightbulb, locking him in as an energy 

supplier). [EA11] 

- Link the innovation to a social status or 

brand (like electric lights being seen as 

a sign of status). [EA6] 

- Create teams (‘Edison is really a 

collective noun and means the work of 

many men’) [EA5].  

- Work with regulators to shape policy 
and legislation around the new 

technology (Edison affecting utility 

legislation in New York) [EA12].  

 

- Have a vision that serves a social 

purpose (Ford’s vision was to enable 

every family to have a car, freeing them 

geographically). [EA1] 

- Treat failure as an opportunity to 

advance (Ford failed in multiple 

ventures before the Ford Motor 

Company) [EA10]. 

- Strive for design standards that 

compete with ‘luxury’ products in 

performance (Ford’s automobiles 

achieved a number of design 

improvements that made them 

competitive with luxury options) [TA2].  

- Learn from other industries (Ford 

learned from watch-makers, brewers 

and meat packers) [TA3]. 

- Focus on efficiency in production 

processes and worker output (such as 

Ford innovating the modern production 

line) [EA7].  

- Reward your workers and look after 

their wellbeing (like Ford offering the 

‘$5 day’ and setting working hours to 5 

days of 8 hours per week). [EA9] 

- Enable new demand for products 

(Ford was driven to make the car 

affordable for his workforce). [EA7] 

- Shift a product from a niche market to 

a mass-market (Ford was set on 

reducing the cost of the automobile to 

make it ‘available to the masses’) 

[EA7]. 
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Table 3-2: Emerging themes of agency  

Code Emerging themes of agency  

[TA] Advancement of Technology 

[TA1] Incrementally improve or combine components of existing, accessible technologies for 

new applications 

[TA2] Strive for leading design standards that out-compete market-leading or luxury products 

[TA3] Look for opportunities to apply methods and technologies from other industries 

[TA4] Continually evolve products to satisfy changing markets 

[EA] Entrepreneurial Agency 

[EA1] Have a vision that serves a societal purpose 

[EA2] Focus on creating commercial ventures rather than purely the invention/advancement of 

technology  

[EA3] Establish access to capital to fuel business growth 

[EA4] Establish partnerships and collaborations 

[EA5] Invest in the creation of networks and effective teams 

[EA6] Establish initial application that allows a new innovation to gain a foothold in the 

market upon which future business expansion can occur  

[EA7] Unlock new demand by facilitating access to non-traditional customer segments  

[EA8] Leverage own expertise to gain a competitive advantage or expand into new markets 

[EA9] Reward workers and look after their wellbeing 

[EA10] Treat failure as an opportunity to advance 

[EA11] Create a system or infrastructure around your innovation 

[EA12] Work with regulators to shape policy and legislation around the new technology 

The assessment posits that entrepreneurial agency plays an important role in socio-technical systems 

change, beyond the invention of new technologies. As per Braun and Clarke’s thematic analysis 

approach – initial codes were first generated from the list of approaches extracted from the case studies 

presented in Table 3-1. A search and review exercise was undertaken to firstly search for themes across 

the approaches, with examples of agency aligned to technology advancement and examples of agency 

of entrepreneurial nature emerging from this thematic analysis. The case studies and associated 
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approaches were then reviewed against these themes to ensure the themes were robust and reflected in 

the data. The two themes that emerged across the case study, each of which are described in this section 

in the context of the case studies are:  

1. Technological Advancement [TA]: These approaches are technology-centric and are within the 

realm of ‘invention’, focused on the processes of advancing technologies;  

2. Entrepreneurial Agency [EA]: These approaches are specifically focused on ‘innovation’ as 

opposed to ‘invention’ as described by Schumpeter (1934), in that they are strategies that focused 

on the broader application/commercialisation of technology within society.  

Advancement of technology 

Each of the transformative cases presented in this chapter explicitly depicts how Technological 

Advancement [TA] enabled progress in socio-technical systems via the development of new, improved 

technologies with greater efficiencies, offering new technologies to society. The four technologies 

discussed in this chapter were all developed through a process of iteration and improvement of previous 

technologies [TA1]. In some cases, this took the form of a direct improvement of a specific technology, 

such as Watt’s improvement of the Steam Engine’s efficiency; or, in Ford’s words: “I invented nothing 

new. I simply assembled into a car the discoveries of other men behind whom were centuries of work” 

(Gordon, 2001). In other cases, it was the combination of previously separate components, such as 

Stephenson’s combination of locomotive innovations that had undergone some 30 years of previous 

mechanical development for the railways (Simmons, 1961), or Edison’s breakthrough in bringing 

together the light bulb with energy transmission technologies.  

The four case studies also highlight the importance of new technologies being able to compete in the 

market with other substitutes/options [TA2]. Boulton encouraged Watt to maximise the performance of 

the engine so it was recognised as the leading technology. The railway locomotive outperformed other 

engine alternatives (gravity or stationary), and far exceeded the capabilities of the horse-drawn cart. 

Edison’s electric light was much safer than the existing gas alternative and became more affordable. 

While Ford could have created a cheaper automobile of lesser performance than the current market-

leading ‘luxury’ vehicles, his innovations in materials, machinery, processing and efficiency enabled a 

technologically-matched vehicle for a much lower price.  

Sources of inspiration for technological advancement can come from other industries [TA3]. Ford 

learned from watch-makers, brewers and meat packers when formulating his production line. Just as 

new ventures are created around technological advancements, firms should seek to continually evolve 

products to satisfy changing market needs, and firms driving revolutionary change should continue to 

adapt their offerings as market preferences change [TA4]. Boulton envisioned the evolution of the steam 
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engine as a rotating engine capable of powering machinery, which then led to the railway locomotive. 

Edison and his team continually improved the bulb itself, including an improved vacuum, and the 

Edison screw, and simultaneously continually introduced inventions that made it more useful, including 

electrical wiring and tubes powered by a centralised generator, followed by the commercial power 

utility. In Ford’s case, there was significant innovation employed for the production of the Model T, 

with the declining innovation afterwards that led to reduced market share to General Motors.  

Entrepreneurial agency 

The four historical cases show that entrepreneurial agency played a key role in the structuration of each 

respective technology. In line with Schumpeter’s insights (1934), the case studies illuminate a series of 

approaches that extend beyond the advancement of technology and include a clear intention to create 

commercial ventures around such innovations [EA2]. These entrepreneurs had a vision to improve 

society in some way, beyond simply acquiring financial gains [EA1]. These included supplying 

everyone a lightbulb and subsequently other electrical appliances; freeing every family from their 

geographical constraints by enabling them to afford an automobile; or, in Matthew Boulton’s words: “I 

sell here sir, what all the world desires to have – Power” (Birbeck Norman Hill & Powell, 1934).  

Access to capital was critical in all of the cases [EA3], such as Boulton’s capital for the Steam Engine 

partnership, the land values that investors leveraged for railway finance, JP Morgan’s financial 

partnership with Edison, and Henry Ford’s multiple financial partnerships. More broadly however, 

partnerships and collaboration were imperative to the success of these ventures [EA4]. While history 

often remembers the individual, all of these feats required immense teams and networks of employees, 

collaborators, financers, initial customers and advocates [EA5]. This is self-evident in the Boulton and 

Watt partnership, and with the likes of Thomas Brassey, who undertook the majority of his ventures in 

partnerships. Edison built extensive teams, and also operated in close partnership with select individuals 

such as Charles Batchelor whose technical expertise was supplemented by Edison’s commercial skills. 

New innovations are able to gain a ‘foothold’ in a niche application by targeting an initial market, like 

household lighting for the wealthy, or a steam engine for factory processes, by providing an opportunity 

for the technologies to demonstrate their value, leading to wider uptake [EA6]. This allows an 

entrepreneur to get started, and enables iterative learning and innovations along the way. Boulton 

created a repayment model that only took payments from customer savings gained from the use of the 

new technology, and by so doing opened up a new customer base for the steam engine. Edison linked 

innovations to social statuses or classes by marketing electric lighting as a prestigious technology, while 

Ford’s ‘vehicle for the masses’ enabled an entirely new class to access the technology [EA6]. By 

envisioning an automobile for the masses, Ford shifted from a niche market (privileged citizens), to a 

mass-market (the wider population), by conceiving a new method of production that would re-write the 

status quo [EA7]. In this way, Ford enabled new customers to access the product, which created a much 
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greater demand and growing numbers of advocates for the product [EA7]. Ford compounded this by 

paying his workers enough to afford the vehicles without working long hours.  

These entrepreneurs also leveraged their expertise to continually expand into new markets, such as 

Boulton pushing Watt to develop the rotating steam engine, Brassey’ expanding internationally by 

drawing on his first-mover-advantage from Britain, or Edison creating his famous Menlo Park research 

facility [EA8]. Like many successful and revolutionary endeavours, failure was treated as an 

opportunity to advance rather than as a dead-end [EA10]. For each of Brassey’s successful tenders, six 

were rejected; Edison famously responded when sympathetically questioned about a large number of 

experiments lacking positive results: “Results! Why, man, I have gotten a lot of results! I know several 

thousand things that won’t work.” (Dyer & Martin, 1910). Ford had multiple failed automobile ventures 

prior to the Ford Motor Company.  

There is extensive literature that covers the personal traits of successful entrepreneurs (Bygrave & 

Hoffer, 1991; Koh, 1996; Thomas & Mueller, 2000; Littunen, 2000). It is evident from the cases studied 

that treating workers well made a difference in a time when it wasn’t essential. Boulton introduced one 

of the first social insurance schemes to his workforce (Magill, 1999); Brassey is known to have been 

particularly generous in supporting his workers, even taking unprofitable contracts rather than firing 

them; and Ford revolutionised work hours and pay with the $5 day and 40 hour week [EA9].  

Ultimately, widespread socio-technical change is accelerated by interventions aimed at changing the 

functional form of entire systems, rather than focusing on a niche market. The entrepreneurial agency 

applied in the case studies was at a distinct scale and level of influence, such that it increased the 

potential for systems change. In the cases studied, the new technologies fitted into the existing system, 

or a new system was created around the innovation [EA11]. This is evident in the failure of Brunel’s 

endeavour to have a range of different railway gauges rather than aim for a uniform gauge that integrated 

easily into the existing system. The railways more broadly were integrated with the widely used existing 

canal systems, creating a collaborative environment for the expansion of the network rather than a 

competitive one (Smith, 1999). Edison had the foresight to introduce the lightbulb to every home, and 

to construct the defining grid and centralised generation to power it – a lucrative entrepreneurial 

endeavour.  

Socio-technical transitions are integrated with institutional change and both political and social factors 

can encourage or hinder progress. Edison worked with legislators in New York to create the ideal 

conditions for electricity enterprise to rapidly expand, another element which led to such widespread 

success [EA12]. Entrepreneurs could not ask for better conditions for railway expansion than in Britain 

during the mid-19th Century. Showing foresight however, and given the mania taking place, Robert 

Stephenson was elected into parliament and advocated for more sensible and sustainable schemes, and 

more engineering input in the form of a tribunal (Smith, 1999).  
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3.6 DISCUSSION IN THE CONTEXT OF 21ST CENTURY URBAN 

GOVERNANCE 

The four historical cases considered in this chapter reinforce that, while this study is certainly not 

exhaustive, entrepreneurial agency has played a significant role in transformative socio-technical 

systems change. This section translates insights from history to current day governance, in both the 

categories of technological advancement and entrepreneurial agency.  

The technologies required to decarbonise economies, and to mitigate climate change, already exist (von 

Weizsaecker et al., 2009). However, the majority of the world is still dependent on industrial-era 

technology. The advancement of low-carbon technologies coupled with cost reductions has been 

occurring for decades [TA1]. The installed capacity of renewable energy technologies is growing 

rapidly around the world, with a cumulative 644GW of renewable power generation added since 2010 

with a lower levelised cost of electricity (LCOE) than the cheapest fossil fuel-fired option [TA2] 

(IRENA, 2021). Solar electricity experienced higher-than-average earning rates as the price dropped 

22.5 percent for every doubling of installed capacity up to the year 2000 (McDonald & Schrattenholzer, 

2001) [TA4]. Even without energy storage for intermittent renewables, studies estimate that the 80 per 

cent greenhouse gas emissions reductions required to meet Paris climate targets can be achieved through 

a mix of current renewable sources without an increase in the LCOE (MacDonald et al., 2016).  

Each technology sector explored above from engines, to vehicles, to electricity generation, is currently 

being reinvented largely due to the finite nature of fossil energy reserves, the pollution and associated 

human health issues associated with their use, and the impact on the global biosphere from human-

induced global warming (von Weizsaecker et al., 2009). Each of these sectors is thereby entering a new 

era of innovation and enhanced performance with the intention being to maintain and advance their 

functionality and develop out their shortcomings. Traditionally, responding to human-induced 

environmental effects has been considered the responsibility of governments, as environmental impacts 

have been treated as ‘acceptable’ externalities of economic development. It is now overwhelmingly 

clear, however, that the previous waves of innovation have led to the accumulation of environmental 

effects that impose negative economic impacts (Stern, 2006; von Weizsaecker et al., 2009). Businesses 

and entrepreneurs are increasingly incentivised to actively innovate given the rapidly shifting 

economics of renewable energy and low-carbon technologies that are increasingly influencing business 

decisions, for instance, the divestment from fossil fuels (Trinks et al., 2018).  

As with the historic technologies considered in this chapter, there is room for a large number of different 

enterprises to capitalise on market demand for innovations that reduce carbon emissions [EA2]. Given 

the greater levels of energy production decentralisation, much more solar capacity is owned by citizens 

rather than utilities (Newman and Newton, 2013). For example, in Germany at the end of 2012, 48 per 
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cent of the installed solar capacity was owned by citizens and only 3.5 per cent by public utilities with 

the remainder owned by companies, investors, developers, etc. (Hauser et al., 2015); this has worked to 

drive private sector capital raising and project development as well as provide more decentralised 

sources of capital [EA3]. In South Australia, Australia, the state is developing a world first ‘Virtual 

Power Plant’, where residential batteries will create a decentralised, digitally aggregated 5MW ‘power 

plant’ for the state rather than one centralised electricity source (Australian Renewable Energy Agency, 

2021). While still some way from widespread commercial adoption, new emerging technologies such 

as blockchain are enabling peer-to-peer platforms for ‘prosumers’ (producers and consumers) to trade 

electricity directly with one another without reliance on a centralised power utility or financers (Kang 

et al., 2017) [EA7].  

Many applications of sustainable technologies are being invented, and arguably many are yet to be 

mainstreamed through entrepreneurial agency. Commercialisation opportunities exist in many sectors 

for technologies such as battery storage, biomaterials and fuels, agriculture, and the circular economy 

(waste management and resource recovery) [EA6]. Firms are presented opportunities to expand into 

new markets. This may be through diversification into new competencies that stem from their existing 

specialisations, such as Hitachi’s diversification from an electrical repair shop at a mining site to Japan’s 

largest electrical electronics company in 1992 (Hitachi, 2018); or applying already developed 

technologies to other industries like 3M who applied their micro-replication technology across a number 

of different markets such as healthcare, automotive, aerospace, electronics and energy (Bowonder & 

Miyake, 1994; Hargadon, 2013) [EA8].  

Firms have the opportunity to leverage the divestment movement to attract new investment for 

sustainable technologies and ventures, while also redirecting existing cash flows to finance 

sustainability interventions [EA3]. For example, El Hierro in the Canary Islands realised they could 

redirect part of a €9 million annual diesel import bill upon which they were previously reliant for energy, 

to finance a local base-load renewable energy infrastructure (Pauli, 2017). In the transport sector, firms 

can learn from the 19th Century norm of leveraging land development opportunities to encourage private 

sector finance (Newman, Davies-Slate and Jones, 2017). Redirecting capital towards 21st century 

industrial opportunities presents opportunities for governments to engage the private sector in 

infrastructure provision given the increasing shortage of public funds to keep pace with population 

growth, urbanisation and the sustainability agenda. 

Partnerships and strategic alliances have been shown to enhance corporate technological 

entrepreneurship performance (Antoncic, 2008). Building on partnerships, broader innovation networks 

can be fostered where collaboration can occur across sectoral and industrial boundaries. This has been 

demonstrated by IBM and Intel in their collaborations with universities and many smaller companies. 

Instead of ‘reinventing the wheel’, firms and governments are seeking improved models for 
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collaboration to link and scale innovations across different geographical contexts. In the context of 

cities, new infrastructure will be required to underpin sustainable growth and lifestyles; this cannot be 

done by governments alone. Governments can collaborate with the private sector for infrastructure and 

service provision, leveraging private capital and management expertise, while overcoming their own 

budgetary constraints and inefficiencies.  

Public appreciation for entrepreneurial agency is often most prevalent towards bold visionaries who are 

at the forefront of technological revolutions. Today, parallels can be drawn between Elon Musk’s 

ambitions and the traits of Edison or Ford. In 2017, Musk boldly asserted on Twitter to the then South 

Australian Premier Jay Weatherill that his company, Tesla, could construct the world’s largest lithium-

ion battery in 100 days to support South Australia’s extensive renewable energy generation – and if his 

company Tesla failed to do so, the battery would be free [EA1]. For comparison, South Australia’s 

neighbour state of Victoria had called for tenders six months earlier at the beginning of 2017, but were 

slowed by regulatory and financial hurdles (Parkinson, 2017). Tesla completed the task in South 

Australia within the 100 days and the battery was operational in December of 2017, successfully 

reducing electricity costs during times of peak electricity demand.  

Technologies validated in such high-profile projects like South Australia’s Tesla battery, pave the way 

for emerging cities without grid infrastructure to ‘leapfrog’ fossil fuel infrastructure and go directly to 

decentralised, renewable forms of energy with associated storage. Such local energy markets can 

operate between geographically related, interconnected agents who are both producers and consumers, 

empowering communities through cost reduction, and boosting the local economy as buying and selling 

is circulated within the community (Mengelkamp et. al, 2017a; 2017b) [EA11]. In the developed world 

example of South Australia, Tesla has now built on the momentum of one grid-scale battery, to 50,000 

residential batteries for the State Grid at no cost to homeowners in return for electricity at desired times, 

thereby creating a ‘Virtual Power Plant’. Here, the existing system is important when implementing 

technologies. But as the system changes, new possibilities will emerge and become favourable.  

It is important that Governments set a fair playing field for entrepreneurs who are driving sustainable 

energy uptake, and who are competing against traditional fossil fuels [EA12]. Policies are often tailored 

towards current, rather than future, technologies. Governments can harness the finance and innovation 

of the private sector to further their own objectives if they set the right conditions, which is necessary 

given the global imperative for accelerating climate action. Innovative partnership models that represent 

the permeable collaboration needed for effective urban governance are being called for in the literature. 

The challenge can be that governments are presented with a multitude of new technologies, each of 

which with promises of boundless potential from their proponents, and they are not always able to 

identify which ones will deliver. Similarly, incumbent technologies may be tied to existing policy and/or 

industry agreements that dictate that entrenched models remain in place.  
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The development of energy-related technology in the industrial revolution has resulted in significant 

productivity improvements that have underpinned many of today’s prosperous economies. As the 

examples in this chapter demonstrate, technological advancement alone does not achieve this. 

Entrepreneurial agency plays a major role in mainstreaming new technologies. The four case studies 

clearly depict a suite of approaches historical entrepreneurs applied. One distinction to be made is that 

technological advancement is not solely an entrepreneur-specific process; it can involve collaboration 

between research and development facilities, universities, incumbent firms, and entrepreneurs.  

The current socio-technical systems change for sustainability requires the accelerated structuration of 

new energy technologies such as solar photovoltaics, electric trains, trams and buses, and decentralised 

electricity networks. Harnessing these new technologies is a priority for cities aiming to mitigate climate 

change and will be crucial as cities around the world undergo a low-carbon transition in the coming 

decades, not only for environmental prosperity but for economic and social prosperity also. Many of 

the technologies and trends of the new wave of innovation reduce environmental impacts, they can also 

generate economic advantage, higher productivity and better lifestyles for citizens. The earlier a city is 

in its stage of development, the more opportunity it has to leapfrog straight to sustainable technologies. 

This is critical, as historical energy transitions show large increases in consumption will occur as much 

of the developing world becomes electrified (Sovacool, 2016).  

This chapter does not posit that entrepreneurship is the one-and-only solution. The key message here is 

that the entrepreneurial approach lends itself to systems change in the face of uncertainty. As each of 

the technological functions covered in the case studies undergoes regeneration to a low-carbon form, 

they will also need to become more integrated. Integration will occur through digitally-enabled ‘smart’ 

technologies converging with ‘sustainable’ technologies (Geissdoerfer et al., 2018). This revolution of 

digitization, distribution and automation is increasingly blurring the lines between what has traditionally 

been the responsibility of the state, and what social needs can be met by the private sector. This means 

there is both technological disruption and economic opportunity occurring at all levels: for individuals, 

businesses, cities and governments.  

Rather than confining the ‘entrepreneurial approaches’ presented in this chapter as examples of the 

entrepreneurial agency of enterprising individuals to drive structuration of new technology in and for 

society, the objective of this thesis is to interrogate the potential for actors such as big industry, utilities, 

civil society, mayors, planners, and policy-makers to adopt the thinking and proactive approaches of 

‘entrepreneurs’, and apply them to the way they respond to the challenges that cities and countries face. 

This form of entrepreneurial governance informed by the practice of entrepreneurship – that is, the 

process of applying agency to increase the structuration of innovations for systems change in the face 

of uncertainty - may prove essential to navigating the complex transitions in coming decades.  
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3.7 CONCLUSION AND CONTRIBUTION TO THESIS 

Entrepreneurial agency has played a key role in major paradigm shifts in technology, energy and urban 

life throughout history. Entrepreneurship is at the core of innovation as distinguished by Schumpeter 

(1934), whose ‘Creative Destruction’ is a driving force of techno-economic paradigm shifts (Freeman 

and Perez 1988). In the 21st Century, systems change in the face of uncertainty is necessary to avert 

catastrophic economic, ecological and social consequences. And this change needs to resemble the 

techno-economic paradigm shifts akin to the historical cases presented in this chapter. The technologies 

exist to make this happen, it is the governance and implementation of these solutions that requires 

reinvention.  

This chapter makes clear the potential that ‘entrepreneurial approaches’ offer in accelerating systems’ 

transformation towards sustainability. Subsequent chapters of this thesis build upon this validation of 

entrepreneurial approaches by extracting insights from modern-day entrepreneurship literature and 

applying them to urban governance to inform the sustainable transformation of cities in the 21st Century.  

In summary, this chapter makes the following contributions to the thesis:  

1. Provides four short-form case studies across prominent historical technological transformations 

that were at the centre of socio-technical transformations.  

2. Through thematic analysis, illustrates that systems change is a product of more than new 

technology, and is often influenced by entrepreneurial agency.  

3. Provides discussion and insights from history that validate the role of entrepreneurial agency 

in socio-technical systems change, providing a foundation for further research into modern-day 

entrepreneurship literature to extract learnings for systems change driven at the level of 

business venture, and at governance level for the multi-stakeholder transformation of urban 

infrastructure.  

4. Validates the role of entrepreneurship and entrepreneurial agency for historical industrial 

systems change, in this case for technologies related to cities and urban infrastructure. These 

types of socio-technical infrastructure transformations will be required to accelerate 

sustainability transitions in response to global carbon reduction imperatives.  

The key contribution to the thesis of the examples of ‘entrepreneurial agency’ highlighted in this chapter 

is the validation of entrepreneurial agency as a driving force in socio-technical systems change. With 

entrepreneurial agency established as key to civil infrastructure transformation, the next chapter turns 

to modern day entrepreneurship theory to supplement this understanding to better inform urban 

governance approaches. It extends this concept beyond the individual entrepreneur to the provision of 

civil infrastructure at a systems level. A modern-day civil infrastructure case study is provided of the 

Willunga Basin Water Company to illustrate this approach.  
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4.1 CHAPTER OVERVIEW 

This chapter extends the concept of entrepreneurial agency beyond individual entrepreneurship and applies 

it to the context of civil infrastructure for collective value creation. The chapter focuses on responding to 

the research question: Is the entrepreneurial decision-making logic of effectuation a useful construct for 

transformative urban governance approaches in the context of contemporary civil infrastructure? 

The chapter begins by translating Wiltbank et al.’s (2006) framework of prediction and control from a 

business management context to an urban governance context. This translation draws on the previous two 

chapters. First, it uses the key dimensions detailed in Chapter 2 to show how the adapted framework can 

deal with uncertainty and facilitate systems change to address sustainable development challenges. Second, 

the chapter reinforces the role of entrepreneurial agency in socio-technical systems change throughout 

history, as established in Chapter 3. In assessing current urban governance models against this framework, 

the chapter highlights the need for more transformative governance models to be adopted in practice to 

cultivate systems change in the face of uncertainty.  

Effectuation, a theory of entrepreneurial decision-making logic developed by Saras Sarasvathy (2001), is 

then contrasted against causation logic to represent the transformative approach that is needed to facilitate 

more effective and responsive urban governance. Effectuation is combined with Strategic Niche 

Management, as introduced in the literature review as a subset of sustainability transitions literature focused 

on niche innovations with low levels of structuration, to outline how SNM predominantly follows a 

causation logic, before developing an ‘effectual’ model applicable to urban infrastructure.  

The chapter provides a civil infrastructure case study of the Willunga Basin Water Company. The case 

illustrates the applicability of effectuation as a decision-making logic for infrastructure governance. The 

discussion then details this new model of infrastructure governance which is presented as effectual urban 

governance; a concept articulated further in Part 2 of the thesis.  

4.2 INTRODUCTION 

The idea that entrepreneurial agency drives innovation is not new (Schumpeter, 1934). In a broader 

governance context however, particularly in the civil infrastructure and built environment sectors, research 

and practice place a much greater weight on the role of governments to support sustainable outcomes. As 

highlighted in Chapter 2, strategic niche management (SNM) has been a prominent governance approach 

within the sustainability transitions literature to support the increasing structuration of niche innovations 

aligned to sustainability. Significantly, strategic niche management can involve governments and policy 

makers but it is not confined to them, with various other actors such as businesses, co-operatives, university 
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researchers and civil society groups also undertaking SNM. Rather than governments attempting to create 

niches in a top-down fashion, niches are, and should be, steered from within (Schot & Geels, 2008). A key 

point in the SNM literature on the governance of sustainability transformation therefore centres around 

managing an inherent tension; providing enough support to niche innovations so that structuration within 

local practices increases to a point where they are capable of replacing existing socio-technical regime 

configurations, and at the same time, balancing this level of support so that these innovations can survive 

in the market without being reliant on support mechanisms such as government subsidies (Hoogma et al., 

2002). While the SNM process is based on experimentation, and focuses on setting expectations, building 

networks and facilitating learning as key factors important to the success of a niche, it is important that 

niche support and management i.e. SNM, through scaling and embedding exercises, truly achieves an 

increase in the level of structuration of a given innovation - i.e. that user demand is generated throughout 

the process to enable the innovation to become disruptive (Christensen, 1997).  

Over the past decade, and in response to criticisms that the concept of SNM has lacked practical guidance 

(Mourik & Raven, 2006), the SNM field of research has focused on transitioning from a research framework 

to a practical tool that can be applied to facilitate future transitions and sustainable structuration. As 

articulated in the literature review, the concept of structuration is not confined to emerging niches in the 

sustainability transitions literature. In fact, the very process of entrepreneurship at its essence, particularly 

in a context involving ‘new innovation’, is a process which aims to increase the structuration of a new 

innovation being commercialised by an entrepreneur. The entrepreneurial process has many similarities to 

the processes of SNM, with both being a process of applying agency. Entrepreneurship takes place within 

social systems, and entrepreneurs are agents who actively seek to shift existing structures in society to 

generate change predominantly, but not exclusively, for financial gain. Introducing new innovations is often 

met with resistance from incumbent firms and established structures within a socio-technical system, and 

successful entrepreneurs are strategic about navigating these challenges. Entrepreneurs may also face 

resource scarcity and uncertainty given the low levels of structuration surrounding the new innovations they 

attempt to bring to market. This thesis draws parallels between the entrepreneurial process and SNM to 

show how entrepreneurial processes can offer insights and enhance the processes of SNM which similarly 

seeks to manage the growth of socio-technical configurations to create new, sustainable social structures. 

The literature review undertaken in Chapter 2 highlighted a number of types of ‘entrepreneurship’, 

including Social Entrepreneurship (Emerson & Twersky, 1996; Leadbeater, 1997; Wee-Liang et al., 2005), 

Intrapreneurship (Stopford & Baden-Fuller, 1994; Shane & Venkataraman, 2000; Ağca et al., 2012), Civic 

Entrepreneurship (Henton et al., 1997; Leadbeater & Goss, 1999), Academic Entrepreneurship (Balazs, 

1996), Policy Entrepreneurship (Kingdon, 2003), and Institutional Entrepreneurship (Maguire, Hardy and 
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Lawrence, 2004; Garud, Hardy & Maguire, 2007). While historically, entrepreneurs have played a pivotal 

role in major technological shifts as explored in Chapter 3, these contemporary understandings and 

examples provide a holistic, multi-dimensional view of what it means to be entrepreneurial. Rather than 

narrowly defining entrepreneurship as the act of an individual starting a new company or being self-

employed, as outlined in Chapter 2, entrepreneurship can be considered the act and processes of navigating 

uncertainty, creating opportunity with limited resources, and shifting socio-technical structures while 

creating economic value. It is this understanding that is drawn on for insights into accelerating system-

change towards sustainability for enhancing and operationalising the SNM approach. 

SNM, similarly, is fundamentally a governance process for facilitating the expansion of sustainable 

technologies across society despite restrictive selection pressures imposed by existing structured socio-

technical regimes. This chapter argues that entrepreneurship and ‘entrepreneurial approaches’ can 

significantly enhance SNM as the similarities and lack of structuration in both contexts allows the 

entrepreneurship domain to inform governance approaches to effectively foster sustainability transitions.  

4.3 SYSTEMS CHANGE UNDER UNCERTAINTY: SYNTHESISING 

ENTREPRENEURSHIP AND URBAN GOVERNANCE 

In responding to the research question of this chapter, it is important to first determine relevant 

entrepreneurial and strategic management approaches which focus on systems change and uncertainty. This 

section translates Wiltbank et al’s (2006) framework of prediction and control into an urban governance 

context, providing a framework to assess governance approaches for their ability to facilitate systems 

change under uncertainty.  

4.3.1 Strategy Framework of Prediction and Control 

There are two predominant schools of thought related to entrepreneurial opportunity. The first considers 

opportunity to exist external of the entrepreneur, and the entrepreneur identifies these opportunities and 

seeks to act upon them before others do (Kirzner, 1979; 1985). Here, prediction and adaptation are 

combined to deal with uncertainty, such as through competitive analysis. Taking this view, opportunities 

are exogenous from the entrepreneur. The second school of thought places greater agency with the 

entrepreneur, suggesting that entrepreneurs can influence the conditions and environment in which they 

operate, thus having the power to create opportunities regardless of the external environment (McMullen 

and Shepherd, 2006; Wiltbank et al., 2006). From this perspective, entrepreneurial opportunities are brought 

into being by the entrepreneur and their actions/agency, rather than discovered – and thus the world is 
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considered to be endogenous, or within one’s control and able to be shaped (Mintzberg, 1994; Sarasvathy, 

2001). 

Traditional strategic management studies, which mostly sit within the school of ‘opportunity as an external 

phenomenon within an exogenous environment’ generally pose two fundamental approaches to dealing 

with uncertainty and determining a basis for action. As explained by Wiltbank et al. (2006):  

“Studies in mainstream strategic management boil down to two fundamental prescriptions for 

how firms can decide what to do next (Brews and Hunt, 1999): They should either try harder 

and predict better (rational strategies advocated by the planning school) or move faster to adapt 

better (adaptive strategies espoused by the learning school). Which prescription a firm is to 

follow depends upon how confident the firm is in its ability to predict changes in its 

environment.” 

A key feature of both approaches is the focus on the position within an exogenous environment, or the 

external cause or origin outside their control. What differentiates these two approaches to strategic 

management within an exogenous environment is the level of prediction they employ to inform action 

within this environment. However, as Knight (1921) posits in his seminal work on uncertainty, in situations 

of deep uncertainty, as especially present in complex systems or times of great disruption, predictive 

approaches to strategy development are not reliable, and therefore prediction as a basis for control is not 

viable.  

Wiltbank et al. (2006) distinguish prediction of the environment and control of the environment as two 

separate dimensions, presented in Figure 4-1 below. In situations of low uncertainty, prediction and control 

can be synergistic, given that prediction can be relied upon. In situations with greater levels of uncertainty, 

prediction is not as reliable and approaches with lower levels of prediction are required. Figure 4-1 provides 

a taxonomy of strategic approaches across the dimension of Prediction and Control.  

In the Figure:  

 ‘Positioning’ approaches represent actions taken within an environment perceived to be exogenous 

of the actor. In other words, the system is perceived to be ‘outside of the control’ of the actor; the 

framework presents these approaches as being low on the dimension of control. These approaches 

resemble the first school of thought relating to entrepreneurial opportunity, where opportunity 

exists external to the entrepreneur, rather than being generated by the entrepreneur, and here the 

entrepreneur is an actor that responds to and capitalises on this external opportunity.  
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 ‘Construction’ approaches represent actions taken within an environment perceived to be 

endogenous of the actor. In other words, the system is perceived to be within the control of the 

actor, and the actor has the agency to intervene in the world and shape a new system. These 

approaches are presented as those with higher intent to ‘control’ the environment. These approaches 

resemble the second school of thought on entrepreneurial opportunity, where the entrepreneur, as 

an agent, is actively involved in generating new opportunities.  

 

Figure 4-1: Framework of prediction and control (Based on Wiltbank et al., 2006) 

In all cases shown in Figure 4-1, actors seek favourable outcomes – as Wiltbank et al. (2006) state, “the 

argument is simply that prediction is not the only point of leverage in achieving those outcomes”. 

Approaches that fall within the Planning quadrant that consist of ‘trying harder to predict and position more 

accurately’ may well be the best approach in an exogenous, predictable environment. On the other hand, 

attempting to influence or control an endogenous, unpredictable environment is positioned as a more viable 

approach as predictions of the future can be unreliable or may not lead to desired outcomes. In the 

framework above, the four distinct approaches can be described from the view of an actor as follows 

(Wiltbank et al, 2006):  
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 Adaptive Strategies: It is assumed the environment is unpredictable, and therefore planning 

horizons should be shortened, however the environment is outside the control of the actor. 

Investment is made in flexible strategies that effectively respond to challenges in the environment.  

 Predictive Strategies: It is assumed the environment is predictable but, similar to Adaptive 

strategies, it is beyond the actor’s control. Investment is made in predictive techniques that allow 

favourable positioning for the future.  

 Visionary Strategies: It is assumed the environment is predictable but malleable and that an actor 

can intervene in the world to shape the system towards their vision of the future, shaping the 

environment to achieve their desired outcomes.  

 Transformative Strategies: It is assumed the environment is unpredictable but malleable, and thus 

the actor seeks to shape the environmental factors through cooperation and goal creation with others 

to imagine possible futures extending from current means.  

Rather than elucidating these approaches in the context of entrepreneurship and strategic organisational 

management, the next section translates them into the context of urban governance.  

4.3.2 Urban Governance: A New Framework of Uncertainty and Systems 

Change 

In this subsection, I translate Wiltbank et al.’s (2006) framework into an urban governance context in 

response to the research question of this thesis. A number of approaches to urban and infrastructure 

provision fall within the framework provided by Wiltbank et al. (2006) (Hart, 1992; Verreynne et al., 2016). 

However, as Linnenlueke et al. (2017) identify in their systematic review of urban and infrastructure 

planning approaches, the literature is “fragmented and does not yet fully address the sustainability 

challenges that stem from both planetary boundary violations and multiple stakeholder needs” (Whiteman 

et al., 2013; Steffen et al., 2015), i.e. it has not fully addressed the need for systems change for sustainability 

transitions. Linnenlueke et al.’s study (2017) places planning approaches at the level of organisation, rather 

than the broader levels of industrial systems, national and regional policies, or international agreements.  

Each of Wiltbank et al.’s four strategic approaches are relevant to planning and governance in cities. As 

such, Wiltbank et al.’s (2006) framework of entrepreneurial and strategic management approaches is 

translated into an urban governance framework of uncertainty and systems change along the dimensions of 

prediction and control. Urban strategy, tactics and operations also occur along varying dimensions of 

prediction and control, which can also be considered as dimensions of (1) capacity to deal with uncertainty; 

and (2) ability to facilitate systems change. The following discussion re-frames Wiltbank et al.’s dimensions 

for an urban governance context.  
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Firstly, in the context of urban governance, prediction is useful when the future is predictable. As Knight 

(1921) distinguished, the process of converting uncertainty to risk allows for the identification of ‘known 

unknowns’ and allows predictions of the future to account for events that may be unknown, however can 

be quantified or accounted for. This process is constrained by uncertainty. Uncertainty is characterised by 

‘unknown unknowns’, and in complex systems, uncertainty limits the usefulness of prediction-based 

approaches. Prediction is, after all, informed by past events and overwhelmingly, but not exclusively, it 

does not account for unexpected events and non-linearity in cause and effect relationships. As an example, 

researchers at Stanford University, University of Sydney and Northwestern University Illinois conducted a 

study that highlighted the ‘failure of COVID-19 predictions’ in 2020. They presented fourteen contributing 

factors including poor data input; incorrect assumptions; high sensitivity of estimates; limited contributing 

features incorporated into models; poor past evidence available; looking at only one or a few dimensions 

of the problem; groupthink; and lack of expertise in crucial disciplines (Ioannidis at al., 2020). The failed 

predictions of the pandemic are exemplars of how forecasting and prediction are not suited to conditions of 

heightened uncertainty. This prompted the observation that in the context of urban governance, prediction-

based approaches are distinguished from non-predictive approaches in their capacity to deal with 

uncertainty; this forms the dimension of ‘Effectiveness Dealing with Uncertainty’ in the new framework.  

Secondly, as established in Chapter 2, systems change in the context of urban governance involves applying 

agency to increase the structuration of preferred socio-technical innovations. The application of agency to 

influence structuration requires agents to have the ability to intervene in the world and produce effects, 

shaping the environment in which they operate. Wiltbank et al. (2006) distinguish between strategies within 

an ‘Exogenous’ or ‘Endogenous’ environment as the level of ‘Control’, differentiating between strategists 

who actively seek to shape the environment, or believe they have the capacity to, compared to those who 

respond to it. This parallels the two prominent schools of entrepreneurial opportunity – those that posit 

opportunity to exist in an exogenous environment independent from the entrepreneur, and those that posit 

that entrepreneurs themselves operate in an endogenous environment whereby they take an active role in 

creating opportunities. The latter is descriptive of the type of urban governance required to facilitate systems 

change towards sustainability, particularly because systems change requires acting outside of established 

path-dependencies and lock-in effects of established and unsustainable socio-technical regimes. An actor 

within an exogenous environment does not perceive an ability to facilitate systems change by generating 

opportunities outside of the exogenous environment that is subject to path-dependency. This prompted the 

realisation that in an urban governance context agents need to hold the ‘Ability to Facilitate Systems 

Change’.  
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Each of Urban Governance typologies within the framework presented in Figure 4-2 along the dimensions 

of ‘Effectiveness Dealing with Uncertainty’ and ‘Ability to Facilitate Systems Change’ are further 

articulated below. Figure 4-2 presents the revised Urban Governance Framework of Uncertainty and 

Systems Change.  

 

Figure 4-2: Urban Governance Framework of Uncertainty and Systems Change (Source: Author; 

Adapted from Wiltbank, 2006) 

Predictive Urban Governance 

Predictive urban governance is based on predictions of the future using available information, and the 

design of strategies that position for success within an exogenous environment. Such urban governance 

approaches often take historical data, events and system states as ‘evidence’ to inform the predictions 

generated about the future. A common tool used for predictive urban governance is forecasting (Jager et 

al., 2015; Takamatsu et al., 2014). This approach leverages rigorous analysis to develop deeper levels of 

insight, to form a basis for action that is taken in line with the predictions. This approach is well-suited to 

the analytical capabilities of engineers and technical experts.  
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An example of this approach that has come to dominate transport planning in Anglosphere cities for the 

past 50 years is the ‘Predict and Provide’ approach (Buchanan, 1963). Predict and Provide describes a 

planning approach whereby the extrapolation of existing conditions, as informed by historical events, create 

a projection of a predicted future and infrastructure is accordingly planned and supplied to support this 

future. The shortcomings of this approach have been predominantly discussed in the context of road-based 

transport investment and the associated side effects. In many Anglosphere cities that are often some of the 

most car-dependent in the world, predictions based on historical data unsurprisingly tell planners that in 

20-30 years’ time, traffic volumes will continue to increase substantially and more road space will be 

required to cater for this increased demand. These cities therefore prioritise the expansion of highways and 

allocate more urban space for the movement and parking of private vehicles.  

However, these prediction-based models have proven to be flawed time and time again, due in large part to 

the principle of induced demand – whereby new demand results from an increased and lower ‘cost’ supply 

(American Association of State Highway Officials, 1957; Downs, 1962; Growther, 1963; Overgaard, 1966; 

Thomson, 1977; Newman & Kenworthy, 1989; Mogridge, 1990; SACTRA, 1994; Goodwin, 1996; Hills, 

1996; Litman & Colman, 2001; Næss, Mogridge & Sandberg, 2001; Noland & Lem, 2002; Nicolaisen & 

Næss, 2011; Næss, Nicolaisen & Strand, 2012; Levinson et al., 2017). Despite providing additional vehicle 

lanes to relieve congestion, the new lanes are unable to provide lasting congestion relief, due to travellers’ 

shifting travel times, routes, and modes when networks are changed, even slightly; this has resulted in 

ineffective prediction-based interventions in the urban transportation sector for decades (Downs, 1992). 

This effect can also occur when forecast-based public transit interventions, deployed in isolation of land 

developments, are undertaken to result in less-than-expected reductions in traffic congestion (Litman, 

2017). 

Prediction-based approaches are useful in many contexts, particularly when relationships between actions 

and outcomes are linear and predictable, or non-linear, but known. However, even in these in these scenarios 

where uncertainty is low, prediction-based approaches do not pro-actively facilitate systems change. That 

is, the larger issue in a 21st Century context is that this planning approach does not deal well with 

uncertainty, and by its very nature, locks-in the path dependencies of unsustainable systems thereby creating 

a self-fulfilling prophecy that follows the same trajectory of the past into the future. Cities today grapple 

with facilitating sustainable urban systems change in the face of factors such as climate change, natural 

disasters or global pandemics. In this uncertain environment, prediction-based planning using historical 

data increasingly promotes unsustainable regimes and does not account for non-linearity, feedback loops 

or sudden and abrupt changes (De Smedt, 2013; Folke et al., 2002). In addressing pressing ecological, social 
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and economic issues around urban transport planning, especially under conditions of uncertainty – 

predictive approaches have not proven suitable.  

Adaptive Urban Governance 

Adaptive urban governance is characterised by a focus on responding to changes to the environment as they 

occur and responding quickly to new opportunities that emerge from changes to economic, social or 

technological conditions (Rijke et al., 2012). Adaptive approaches see the environment as exogenous, and 

also acknowledge the future is uncertain and changing. Thus, rather than over-investing in any one predicted 

future, adaptive urban governance approaches opt instead for the ability to agilely respond and adapt to 

changes as they occur. In contrast to predictive approaches to urban governance, adaptive approaches 

prioritise a greater level of flexibility (Hodkinson et al., 2014).  

In line with an exogenous view of the environment, and combined with a reluctance to commit too heavily 

to predictions of an uncertain future, adaptive governance is more reactive than proactive. Examples of 

adaptive governance are evident in global responses to COVID-19. For example, digital meeting room 

software has existed in industry for a number of years. However, the dramatic shift to working from home 

arrangements caused by the pandemic for the subset of the population with the opportunity to do so, 

particularly urban knowledge economy workers, resulted in a dramatic uptake of these tools to respond to 

the health risks of face-to-face interactions. While the ecological and economic benefits of such digital tools 

have been advocated for decades (von Weizsacker et al., 1995), these technologies only rose to recent 

prominence in response to changing conditions in a changing environment. There are many workers in 

cities that do not have the option to work virtually, however this adaptive response to COVID-19 

exemplifies how one subset of the working population around the world has adapted to new conditions – 

in a way that could not have been predicted at the beginning of 2020 before the breakout of the global 

pandemic. We have seen the same type of governance around the world with cities responding to ecological 

disturbances created by climate change.  

In literature and practice there is a push towards forms of adaptive governance that are more proactive 

(Olsson et al., 2004; McDonald, 2008; Daniell et al., 2011). This approach to governance draws on 

prediction to some degree, not to specify a certain path and go ‘all in’ on this prediction, but rather to 

acknowledge that change is a constant and to be prepared to respond. Scenario building is a tool commonly 

used in practice for adaptive governance. An example of adaptive government is the Dutch ‘adaptive delta 

management’ ex-ante approach to future flood risk (Linnenlueke et al., 2017). The Dutch approach is 

anticipatory instead of responsive, and explicitly recognises uncertainty about the future and takes these 

uncertainties into account in planning (Klijn, 2015). Their approach opts for more incremental 
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commitments and successive decision points over time rather than decision-making based on a long-term 

future state.  

Like predictive governance, adaptive governance has its place, and is useful in many contexts, and in many 

cases is important (COVID-19 being a case in point). However, an adaptive governance approach remains 

reactive and stakeholders often do not seek to construct or control an environment that is seen as exogenous. 

This highlights the risks associated with an adaptive urban governance approach which include the scale 

and uncertainty of future events, and the difficulty of mobilising large numbers of actors simultaneously to 

respond. While adaptive governance is particularly effective for rapidly responding to landscape pressures 

induced by major global events - which are difficult to control or predict - it is not the immediate objective 

of adaptive governance to focus on shaping the exogenous environment.  

Visionary Urban Governance 

Visionary urban governance is based on building visions for the future and identifying gaps between the 

current state of the system and the vision as a method for identifying preferred strategic interventions. This 

approach views the environment as endogenous, meaning there is an ability to facilitate and shape the 

environment and factors influencing the state of the city, and create, rather than wait for the opportunities 

that the Predictive and Adaptive approaches perceive to be external. This field of urban governance involves 

a greater level of agency, and sees individuals, firms, governments, or community groups taking on the role 

of change agent. Visionary urban governance is based on goals and ambitions for the future, which like 

predictive approaches, seek to define a future state as the basis for action.  

McLoughlin (1969, p. 85) provided an early description of the basis for visionary governance approaches: 

“the city of course is the system we wish to control, the desired states are expressed in the plan, we measure 

the actual state at any time by all forms of survey and can thus compare the actual conditions with those 

intended by the plan”. Above, the example of ‘Predict and Provide’ infrastructure planning was used to 

describe a predictive approach to transport infrastructure provision. In response to the identified 

shortcomings of the Predict and Provide approach, city leaders are increasingly adopting a ‘Vision and 

Validate’ approach as distinguished by UCL Professor of Transport and Sustainable Development Peter 

Jones (2016). A Vision and Validate approach establishes the vision, with system interventions designed 

and implemented to align with it (Jones 2016). The Vision and Validate approach enables planners to break 

away from the technical analysis and quantitative predictions that dominate Predict and Provide and 

envisage a growth trajectory ungoverned by the past. It is more ‘constructive’ - or based on control - because 

policy makers proactively establish a vision for the future they wish to see, such as one that can more 

effectively address economic, social and ecological concerns.  
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While it is common for the rhetoric contained in the Vision to not always be reflected in what is 

implemented in reality, visionary urban governance provides the framework for change that is not defined 

by the past, giving this approach a greater ability to break out of path dependency that is created by past 

states of the system. The literature has only begun dealing with how to engage in visionary planning, 

however a significant step was made by Jones (2012) in articulating it as distinct from Predict and Provide 

(Budde et al., 2012; Cagnin and Loveridge, 2012; Linnenlueke et al., 2017). Extending this observation to 

the level of urban governance and combining it with an example such as the discrepancy between the 2015 

Paris Climate Agreement required reductions, visionary national commitments, and the actual progress that 

has been made, it is reasonable to assert that visionary urban governance as defined here, particularly in the 

transport sector of Anglosphere cities, is in its infancy. Key gaps at present are the ability to define a vision, 

and to achieve structuration of this vision within urban systems, or have such visions and ambitions scale 

beyond niches to become embedded regimes.  

Transformative Urban Governance 

Transformative urban governance is characterised by an ability to deal with uncertainty while facilitating 

transformative systems change; this has been identified as a necessary form of governance to address the 

sustainability challenges of the future (Linnenlueke et al., 2017). Transformative urban governance, in the 

context of the Uncertainty and Systems Change urban governance framework, focuses on what is 

controllable, rather than trying to correctly position and plan based on predictions of the future. 

Transformative approaches view endogenous environment conditions as opportunities for actors across 

sectors to generate economic, social and ecological benefits. The approach is based on establishing 

stakeholder relationships and co-creating a sustainable future through collaborative human actions. The 

approach draws on input from a diverse range of stakeholders such as governments, private industry, 

community members, and members of the scientific community. Transformative governance places this 

collaborative approach at its core which contrasts to predictive and adaptive planning that does not focus 

on the inclusion of these diverse inputs, as they are guided by forecasting techniques or responding to events 

(Wiltbank et al., 2006).  

Transformative urban governance approaches are required when a high level of uncertainty converges with 

a need for systems change, such as the need for the rapid decarbonisation of the global economy. While 

some cities respond with low-cost infrastructure investments that shift away from automobiles towards 

walking and cycling infrastructure (e.g. Bogota, Milan, Bordeaux and London), other cities announce 

infrastructure stimulus plans for more highways to serve a future that is an extrapolation of past trends (e.g. 

Adelaide, South Australia). These different plans and responses demonstrate why approaches with lower 

reliance on prediction are termed transformative – they are applicable in the face of uncertainty, and reduce 
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their reliance on prediction-based models based on past states of the system. As such, they break free of 

path dependencies that can result in multi-decade lock-ins of further unsustainable regimes.  

However, a lack of conceptual clarity in the literature of what constitutes change as ‘transformational’ has 

limited the term’s contribution to challenging the status quo in urban planning approaches (Brand, 2016; 

Hölscher et al., 2018). Transformation is commonly defined as change that is large-scale and at a societal 

level, involving social-ecological interactions (Brand, 2014; Folke et al., 2010; De Bruijn and Norberg-

Brohm, 2005). Rather than ‘transitions’ which are more subject to path dependency and occur over long 

time periods (etymologically ‘going across’), ‘transformation’ etymologically originates from a ‘change in 

shape’ and is more related to the shape, form or outcome of the system (Hölscher et al., 2018). The focus 

on the ‘what’, rather than the ‘how’, for transformative governance may contribute to the lack of clarity 

about its application. While Rijke et al. (2013) note some exceptions (i.e. Olsson et al., 2006; Adger et al., 

2011; Herrfahrdt-Pähle & Pahl-Wostl, 2012), most efforts to provide guidance on governance for 

transformation lack specificity (Loorbach, 2010; Pahl-Wostl et al., 2010; van de Meene et al., 2011; Farrelly 

et al., 2012). This chapter and thesis more broadly contributes to addressing this gap in transformative urban 

governance approaches for systems change under conditions of heightened uncertainty by transferring the 

decision-making logic in entrepreneurial approaches to the urban governance context. 

Urban Governance Typology Summary  

Table 4-1 below summarises the four urban governance typologies distinguished in the framework of 

Uncertainty and Systems Change.  
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Table 4-1: Overview of Urban Governance typology within framework of Uncertainty and Systems Change 

Type of Urban 

Governance 

Capacity to 

Deal with 

Uncertainty 

Ability to 

Facilitate 

Systems 

Change 

Key Approaches / 

Frameworks / Logic 
When to Use 

PREDICTIVE 

URBAN 

GOVERNANCE 

 

LOW LOW 

 Forecasting 

 Scenario Planning 

 Causation Logic 

(entrepreneurship 

domain) 

In situations of low uncertainty, where the characteristics 

of the socio-technical system are to be maintained. 

Limitation is that path-dependency is embedded.  

ADAPTIVE URBAN 

GOVERNANCE 

 

HIGH LOW 

 Scenario Building  

 Back-casting 

In situations of high uncertainty, when the characteristics 

of the socio-technical system are to be responsive to future 

events. Limitation is that a preferred future is not 

facilitated.  

VISIONARY URBAN 

GOVERNANCE 

 

LOW HIGH 

 Strategic Projection 

 Roadmapping 

 Transitions 

Management 

In situations of (ideally) low uncertainty, where a vision 

for the future can be realised, where the socio-technical 

system requires systems change to a preferred future. 

Limitation is visions can be prediction-based.  

TRANSFORMATIVE 

URBAN 

GOVERNANCE 

 

HIGH HIGH 

 Effectuation Logic 

(entrepreneurship 

domain) 

In situations of high uncertainty, where the socio-technical 

system requires systems change towards a preferred 

future. Limitation is lack of practical guidance on 

transformative governance approaches.  
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4.4 ENTREPRENEURIAL DECISION-MAKING LOGIC FOR 

SYSTEMS CHANGE UNDER UNCERTAINTY: 

EFFECTUATION 

In the entrepreneurship literature, the entrepreneurial decision-making logic that represents a 

transformative approach - as defined by this framework - is ‘effectuation’. Effectuation has 

predominantly been applied in the entrepreneurship and strategic management literature. This thesis 

proposes effectuation as a strategic approach positioned within the transformative domain, to inform 

‘Transformative Urban Governance’. It seeks to validate effectuation as an approach relevant to urban 

governance and elucidate the distinctions of an effectual approach to urban governance in contrast to 

conventional causation approaches.  

When scientists began researching chess masters in the early 1970s in an attempt to understand the 

phenomenon of expert performance, they found that intelligence had no correlation with chess mastery 

(Chase and Simon, 1973; Simon and Chase, 1973; Doll and Mayr, 1987; Dew et al., 2009). As research 

into expert performance expanded into domains such as taxi-driving, medicine, and firefighting, the 

results were similar (Ericsson, 2006a; 2006b; 2006c). ‘Expertise’ is understood to result from more 

complex factors related to how problems are perceived, how information is stored, and how solutions 

are generated (Dew et al., 2009). The change in underlying cognitive systems that occurs for ‘experts’ 

as a result of deliberate practice and experience in a particular domain manifests as higher-level skills 

and knowledge that lead to superior performance, rather than IQ (Unger et al., 2009).  

At the turn of the 21st Century, Saras Sarasvathy published the results of her work studying ‘expert’ 

entrepreneurs, a list of individuals sourced from ‘Top 100 most successful entrepreneurs from 1960 to 

1985’ list; and Ernst & Young ‘Entrepreneur of the Year’ award winners, to understand their decision-

making logics and solution building processes (Sarasvathy 1998; 2001). The result of Sarasvathy’s work 

into understanding entrepreneurial expertise was the development of a theory of entrepreneurship she 

calls ‘Effectuation’ – a decision-making logic applied by expert entrepreneurs under conditions of 

heightened uncertainty. Sarasvathy’s work challenged the traditional understanding of entrepreneurial 

decision-making and behaviour, with effectuation articulated as distinct from the more traditional 

school of thought around business planning and execution – ‘Causation’. In contrast to the conventional 

view of entrepreneurship which considers entrepreneurial opportunities to be ‘found’ and exploited, 

Sarasvathy posits that opportunities are ‘co-created’ by entrepreneurs and their stakeholders 

(Sarasvathy, 2001; Sarasvathy, 2003; Read et al, 2009; Sarasvathy & Ramesh, 2019; Sarasvathy & 

Botha, 2022).  

Since Sarasvathy published her work in 2001, there has been a significant amount of interest and 

research in the entrepreneurship field related to this concept (e.g., Goel & Karri, 2006; Mitchell et al., 
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2007; Chiles, Gupta, & Bluedorn, 2008; Read et al., 2009; Dew, Read, et al., 2009; Wiltbank et al., 

2009; Endres & Woods, 2010; Chandler et al., 2011; Harmeling, 2011; Brettel et al., 2012; Keskin & 

Markus, 2022). An array of studies over the past two decades have examined entrepreneurship from an 

effectuation perspective and gathered empirical evidence from expert entrepreneurs across multiple 

industries applying effectuation heuristics to deepen the understanding of effectuation as a decision-

making logic in contexts of entrepreneurship, innovation and finance (Dew & Sarasvathy, 2001; 

Sarasvathy & Wiltbank, 2002; Sarasvathy & Dew, 2005; Read, Song, & Smit, 2009; Wiltbank, Read, 

Dew, & Sarasvathy, 2009; Dew & Sarasvathy, 2016; ). 

4.4.1 Entrepreneurial Decision-Making Logics: Causation vs. Effectuation  

Sarasvathy (2001) distinguishes two opposing but substitutive logics that guide entrepreneurial 

decision-making during the venture creation process: causation and effectuation. Causation describes 

the goal-driven, rational decision-making, outcome-focused process applied by entrepreneurs when 

pursuing entrepreneurial opportunities. Causation is grounded in neoclassical economics and comprises 

the majority of entrepreneurship literature. Entrepreneurs adopting a causal logic identify a specific 

entrepreneurial opportunity, usually in the form of a desired goal, outcome or product, and focus on 

assembling the required resources based on prediction and planning to achieve their desired objective. 

Effectuation is characterised as ‘non-predictive control’. In contrast to causation, entrepreneurs 

applying effectuation logic begin with what resources are available - such as identity, knowledge and 

networks - and build partnerships and collaborations with the goal of co-creating an outcome that is not 

pre-determined by the individual entrepreneur, but is formed through a collaborative process with 

customers as partners. While partnerships, and commitments by partners as a driving force in the co-

creation of new markets and futures by effectual entrepreneurs – equally important is the effectual 

approach to responding to contingencies. Under effectuation logic, entrepreneurs seek to leverage 

contingencies, rather than be hindered by it, and as such this approach is well-suited to action under 

uncertainty.  

It was not that some entrepreneurs used causation and others used effectuation, but that entrepreneurs 

switched between the two based on conditions. Sarasvathy observed that although causation logic was 

considered conventional wisdom, the type taught in Master of Business Administration (MBA) 

programs around the world, expert entrepreneurs more commonly applied effectuation. This was 

especially the case in situations of heightened uncertainty. Sarasvathy further observed that effectuation 

was commonly applied by expert entrepreneurs during new venture creation and growth under 

conditions of heightened or ‘Knightian’ uncertainty. Under Knightian uncertainty, expert entrepreneurs 

opted for non-predictive strategies that leveraged what was within their control and created 

opportunities with committed stakeholders. Rather than focusing on a pre-determined outcome, the 

effectual entrepreneur began with a general objective in mind and brought on-board those who would 
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conventionally be considered ‘customers’ as partners, focusing on controlling the controllable rather 

than predicting the unpredictable, and leveraging surprises and opportunities as they arose rather than 

seeking to avoid them through prediction. Such logic has particular value in contexts where there is no 

clear development path (Kaufmann, 2013).  

 

As Sarasvathy (2009) describes:  

“Causal problems are problems of decision; effectual problems are problems of design. 

Causal logics help us choose; effectual logics help us construct. Causal strategies are useful 

when the future is predictable, goals are clear and the environment is independent of our 

actions; effectual strategies are useful when the future is unpredictable, goals are unclear 

and the environment is driven by human action. The causal actor begins with an effect he 

wants to create and asks, “What should I do to achieve this particular effect?” The 

effectuator begins with her means and asks, “What can I do with these means?” And then 

again, “What else can I do with them?”.  

Sarasvathy does not claim that expert entrepreneurs, or entrepreneurs that apply an effectual logic, do 

so exclusively and do not act in accordance with causation thinking at all. In fact, Sarasvathy posits that 

entrepreneurs shift between the two logics and apply both when and as required. The switch between 

the two logics can occur due to contextual factors such as levels of uncertainty, access to information, 

or availability of resources (Lennips, 2016). Sarasvathy’s original study found that 63 percent of her 

participants used effectual rather than causal logic approximately 75 percent of the time (Sarasvathy, 

2001). In other words, the majority of ‘expert’ entrepreneurs applied effectuation over prediction-based 

strategies, the majority of the time. A comparison of the two logics (causation and effectuation) is 

presented in Table 4-2-2 below. 

Table 4-2: Comparison of Causation and Effectuation Entrepreneurial Logics (Sarasvathy, 2009) 

Characteristics Causation Effectuation 

Basis for taking 

action 

Should: Start with pre-determined goals based 

on perceived optimal scenario. Focus on what 

should be done to attain this goal. 

Can: Start with what’s available: who you are, 

what you know, who you know. Focus on what can 

be done and push this forward. 

Attitude towards 

risk 

Expected return: Calculate a predicted upside 

potential and pursue the best opportunity. 

Affordable loss: Calculate downside potential and 

risk no more than you can afford to lose.  

Attitude towards 

others 

Competitive: Establish transactional 

relationships with products and suppliers. 

Co-Creational: Build a market together with 

customers, suppliers and even potential 

competitors.  
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Attitude towards 

unexpected 

Avoid surprises: Use prediction and 

forecasting to avoid future surprises. 

Leverage surprises: View unexpected occurrences 

as opportunities. 

Underlying logic 

Prediction: The future can be readily 

predicted. To the extent we can predict the 

future, we can control it.  

Design/Creation: Using strategies for creating a 

future. To the extent we can control the future, we 

do not need to predict it.  

The effectual entrepreneur, rather than heavily investing in a pre-determined solution they predict will 

be ideal for their pre-existing target market, reduces risk by assessing their affordable loss and shapes 

a new target market through collaboration. Rather than seeing contingencies that arise as roadblocks or 

challenges that prevent them reaching a predetermined goal, the effectual entrepreneur treats these 

contingencies as opportunities to steer the venture in a new direction. By including a range of 

stakeholders from the beginning, and including future ‘customers’ as partners from the start, effectual 

entrepreneurs co-create a product that is subject to greater demand, and simultaneously create a 

surrounding market and ecosystem. The effectual entrepreneur recognises the future is uncertain, and 

rather than relying on a strategy based on predictions of an uncertain future, they co-create next steps 

based on what they can do with the resources and partners they have.  

4.4.2 The Principles of Effectuation 

Following from Table 4-2, the five principles of Effectuation are presented below (Sarasvathy, 2009): 

Principle 1: Available means rather than pre-determined ends 

Effectuation logic focuses on what is available – ‘available means’ - rather than beginning with a 

predetermined outcome in mind. Effectuation takes the means as given, and focuses on creating effects; 

it does not take an effect as given and focus on assembling means to achieve such an effect. For 

individuals, available means fall within three categories: (1) identity; (2) knowledge base; and (3) 

networks. Entrepreneurs may ask themselves: Who am I? What do I know? Who do I know? More 

broadly, means could include a range of available resources i.e. local natural resources, materials, and 

environmental factors, industries and/or competencies.  

Applying effectual logic, an entrepreneur makes decisions based on what is readily available, with 

preference given to actions that leverage available resources or networks over those that require 

acquiring new means to fabricate an approach that satisfies a pre-determined outcome. Sarasvathy 

(2009) provides the analogy of a chef who cooks a meal based on the ingredients available in the pantry 

- often leading to a more novel meal - rather than deciding on a meal as a pre-determined outcome, 

assessing what is missing from the pantry and going shopping for the necessary ingredients. With 

effectuation logic, decisions are made based on what is readily available, and preference is given to 

actions that can be taken which harness available resources or networks, over those that require 

acquiring new means. In a meta-analysis of existing studies, Read et al. (2009) found a significant and 
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positive correlation between means (‘what I know’, ‘who I am’, ‘who I know’) and new venture 

performance.  

Principle 2: Affordable loss rather than expected returns  

The predisposition towards risk of an effectual entrepreneur is focused on calculating what level of loss 

is ‘affordable’ as a basis for determining acceptable risk, rather than basing such decisions on expected 

returns. Effectual entrepreneurs are more likely to limit downside risk rather than focusing on upside 

potential. In this way, their decisions are safe within their own acceptable bounds, and large risks to 

achieve idealised returns are avoided. This principle overlaps with available means as decisions aim to 

creatively leverage underutilised or ‘slack’ resources available in the world to reduce early-stage 

funding, and options are chosen which create more options in the future. Read et al.’s (2009) meta-

analysis found less correlation between affordable loss and new venture performance than, for example, 

the strategic value of available means.  

Principle 3: Alliances and partnerships rather than competition  

Effectual logic suggests that expert entrepreneurs build partnerships from the beginning of their 

ventures, and potential customers become key founding partners and stakeholders. This approach is 

particularly effective under uncertainty as pre-commitments from partners and stakeholders 

dramatically reduces uncertainty; as ‘contracts’ are formed regarding the direction of the collaboration, 

and stakeholders act consistently with these commitments over time, a future begins to emerge which 

is consistent with the agreement. In combination with the affordable loss principle, this strategy of 

collaboration reduces costs to the individual entrepreneur and establishes some certainty about the 

future. This principle departs from conventional corporate strategy oriented around competitive analysis 

and differentiation. The key distinction here is that rather than a primary focus on theorising in a vacuum 

through business plans and predictions of market demand before going out and speaking with potential 

customers and partners, the effectual approach entails prioritising input from potential customers from 

the very beginning of the new venture process. Not only do effectual entrepreneurs ‘consult’ with 

customers, take on their feedback, and iterate a product in-line with market demand, they seek to 

establish partnerships with customers that expand network resources and co-create the artefact jointly 

with the end-user. While there may be much interest in a new artefact from potential customers, the 

litmus test for those who are genuine self-selecting stakeholders is the level of commitment that an 

individual/entity is willing to make to the new venture. Through a series of commitments, a patchwork 

quilt of collaborative contributions form a more unique and novel product; one that has leveraged the 

resources of a collective rather than only the entrepreneur, and is inherently aligned to its end user or 

market. Read et al.’s (2009) meta-analysis found a significant correlation between partnerships and new 

venue performance.  
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Principle 4: Leverage unexpected surprises as opportunities to create greater value  

Rather than trying to predict and avoid the unexpected or to achieve predetermined goals in spite of 

contingencies, effectuation suggests that expert entrepreneurs exploit contingencies and recognise that 

unexpected events present opportunities to maintain control of an emerging situation. At the core of this 

principle is the ability of the entrepreneur to recognise a surprise as an opportunity for value creation 

rather than an added barrier to achieving a predetermined outcome. Effectual entrepreneurs are open to 

the possibility that the final artefact to emerge from an effectual process may not look like what was 

initially envisioned. Through collaborative formation and effectual stakeholder contributions, in 

conjunction with adaptation to changing conditions within the environment, the effectual artefact adapts 

along the way. It is not the contingency itself that defines which ventures can leverage these occurrences 

for productive outcomes, it is the individual/firm’s ability to identify these as opportunities. 

Contingency, and the leveraging of contingencies is central to effectuation logic and is a key reason 

why effectuation is well-suited to action under uncertainty. As Sarasvathy (2009) identifies: 

“Uncertainty is a resource and a process rather than a disadvantageous state”. 

Principle 5: Control what can be controlled and avoid basing decisions on predictions of an 

uncertain future 

Taking an effectual approach to decision making given uncertain futures puts a focus on the controllable 

aspects of an unpredictable future; it does not try to predict an uncertain future and act upon these 

predictions. This principle of effectuation opposes a process where the future is assumed to be 

predictable, and predictions are made with actions and strategies designed with safety nets which 

account for the inherent uncertainty of any prediction. Instead, strategies and actions focus on aspects 

of the future that are within the control of the entrepreneur, particularly those elements which are a 

result of human action, and shape a desired future in this way. Rather than making strategic decisions 

based on predictions of the future, decisions are made based on what is within the ‘control’ of the actor 

and the broader partnership network. As commitments are made, they both expand network resources 

and cause a convergence of collective expectations.  

The remainder of this chapter translates effectuation, as a decision-making logic falling within the 

‘transformative’ domain of the prediction and control framework, into a civil infrastructure context. 

The remainder of the chapter illustrates the effectual approach in this context and discusses the 

implications for the governance of niche innovations. The principles outlined form the basis of a new 

approach to urban governance that adopts effectual logic, which is further detailed in Part 2. 
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4.5 SYNTHESISING EFFECTUATION LOGIC AND STRATEGIC 

NICHE MANAGEMENT 

4.5.1 Strategic Niche Management and Causation  

While SNM has been used in the sustainability transitions literature as an analytical tool to asses past 

transitions with the aim of informing insights for systems change towards sustainability, its application 

as an operational tool for transitions has been limited. As this subsection illustrates, it is clear that this 

development is aligned with causation logic. Mourik and Raven (2006) identify five steps involved in 

the creation of niches and projects, and three interrelated internal niche processes that determine the 

fate of a niche. They also apply a practitioner’s lens to SNM to highlight limitations of the approach 

and call for future research to address key gaps limiting SNM’s usefulness. Figure 4-3 below represents 

the steps and processes they identify.  

 

Figure 4-3: Strategic Niche Management process (Source: Author based on five steps identified by 

Mourik and Raven, 2006.) 

The traditional SNM process places a strong emphasis on analysing and assessing innovations to assess 

the most promising; this analysis includes determining which settings are right to deploy such 

innovations; and which frameworks should be used to analyse the success of innovations and determine 

future steps. Viewing SNM through the distinction of causation and effectual logic shows that SNM 

takes a causal approach to identifying strategic networks where key players are identified through 

market analysis and carefully selected to achieve pre-determined outcomes. Mourik and Raven (2006) 

acknowledge that the application of SNM through a technology supply, or ‘technology push’ approach 

is clearer, however, do state that SNM focuses on the potential of creating niches through demand-pull 
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but lacks practical guidelines on how to do this. A SNM process resembling causation logic is more 

prominent, in that technology and environment are pre-assessed through analysis.  

The first step in the SNM process is to select the most promising technology, ideally one that has some 

alignment to the existing regime in order to inspire stakeholders, but is open to radical changes at a later 

stage (Weber et al., 1999). Selection of this process through a SNM approach involves establishing a 

list of indicators to assess the technology, such as alignment to policy, user preferences, existing 

infrastructure, production and maintenance structures. Leonard (1998) and Hoogma and Schot (2001) 

devised a matrix to assess technologies. Such an approach is representative of analysis-based prediction 

approaches to selection of technology and market analysis to identify opportunities for strategic 

deployment. This approach reflects causation logic with the selection of technology against market 

preferences with a range of criteria and assumptions. 

Once a technology has been selected, the second step is ‘identifying the most appropriate setting for the 

local project, where advantages of the technology weigh more heavily than its (economic) 

disadvantages’ (Kemp et al., 1998; Weber et al., 1999). Here it is generally assumed that (a) new 

innovations are not competitive on economic terms with established alternatives; and (b) it is the 

decision of the niche manager to determine in what application the technology has the most advantages. 

Consistent with causation logic, the basis for taking action is to establish pre-determined goals based 

on a perceived optimal scenario. From there, the focus is on what should be done to attain this 

predetermined goal. This is the same approach an entrepreneur applying causation logic takes when 

calculating a predicted upside potential and pursuing the best opportunity. The niche manager may ask 

themselves, ‘now that I can predict the optimal application of this new technology, who do I need to 

bring on board to realise this’? This leads to the second component of the second step, which is 

establishing a network.  

In-line with causation logic, networks are established in the SNM process after a solution - in the form 

of a new technology - has been selected, and a desired outcome, based on a hypothesis regarding a 

specific market opportunity, has been established. The niche manager now establishes a network and 

orchestrates participation in that niche to achieve the desired goal. While some authors (Caniëls and 

Romijn, 2006:11) call out the vagueness of the SNM literature for who to be doing what, Mourik and 

Raven (2006) elaborate that network establishment should include specific entities – insiders and 

outsiders, users and producers. In the establishment of the niche network it is recommended that user 

roles should be defined and protection mechanisms should be stablished (Mourik and Raven, 2006). 

This process is coordinated by the niche manager, however not all actors are willing to participate or 

commit to the project (Mourik and Raven, 2006).  
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Reflective of a causation logic, it has been suggested that competitive selection be applied in the 

formation phase of the network, with calculation models applied to demonstrate to actors that the 

predicted returns of a radical innovation is much higher that the short-term revenues of incremental 

innovation (Weber et al., 1999). This case is made to participants to encourage their participation. The 

risk associated with a predicted return-based approach to establishing networks is that relationships can 

become transactional. This is representative of a causal approach to network building, in that the 

network is established on a pre-conceived notion of who is required to fulfil the vision for the 

technology, rather than seeking self-selecting stakeholders who inherently understand the value of a 

new socio-technical configuration.  

The third step, shaping expectations, is a key step in aligning network participants for collaborative 

effort. In SNM, the aim of aligning expectations is to create a ‘community with a shared agenda’ 

(Elmustapha et al., 2018; Geels, 2010), such that the new innovation becomes a means of achieving this 

agenda. A balancing act is required between setting expectations with a high enough level of stability 

to allow actors to contribute to a niche effectively, while allowing expectations to also be dynamic in 

what is an environment of uncertainty and experimentation (Raven, 2005; Van Lente, 1993; Hoogma, 

2000). Practical guidelines on managing the process of voicing and shaping robust expectations is 

limited. Grounded in a technology-first approach where strategic networks are established to achieve a 

pre-determined goal, establishing expectations and coordinating the participation of stakeholders is 

challenging as the technology is new, potentially disruptive, and surrounded by much uncertainty.  

Learning occurs throughout the stages of SNM and is crucial for the development of a niche. It is often 

considered the task of the niche manager to ‘design’ experiments that facilitate learning and extend it 

across the niche and between experiments. This is similar to a causal approach to entrepreneurship 

whereby a ‘customer segment’ is identified and experiments are conducted to tailor an artefact to fit the 

market. Learning processes are usually oriented towards maximizing the potential of the technology 

rather that the broader system change – however the extent to which a technology will be sustainable 

cannot be fully anticipated, as it is impossible to define all possible effects before implementations, and 

equally difficult to predict all secondary effects (Weber et al., 1999; Hoogma et al., 2002; Raven, 2005; 

Mourik and Raven, 2006). For this reason learning is essential to SNM, however is commonly limited 

to technology-oriented learning rather than system-oriented learning. 

The fourth and fifth steps are scaling up of a local project to the ‘niche’ level, and then dismantling 

protection to promote the independence of the innovation with the intention of increasing its economic 

competitiveness. A common means of scaling from a local project to niche level is by installing public 

support measures. These critical fourth and fifth steps are the most lacking in guidance for practitioners 

in the wider literature. While the SNM literature has developed an approach to local project formation, 

it is less prescriptive in expanding this local project to a niche and then removing support. With the first 
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three steps in SNM resembling a causation process, there is an embedded assumption that (1) the right 

technologies are identified; (2) the right networks can be identified and established; and (3) an 

appropriate scope of learning occurs.  

Key gaps in Strategic Niche Management are as follows:  

 There is an assumption that selection of technology is undertaken by a niche manager, and that 

this niche manager is best-placed to make this identification of a sustainable technology.  

 A set of indicators are established up-front to assess the appropriateness of a technology against 

a set of pre-defined considerations, including alignment to the existing regime to encourage 

support. It is assumed this prediction-based approach is appropriate for selecting a technology, 

however is based on the existing unsustainable regime.  

 As a result of the two points above, SNM is predominantly positioned and applied as a 

‘technology push’ approach, rather than a demand-pull approach.  

 There is an assumption that selected technologies/innovations are not competitive with 

incumbent alternatives, which in many cases they may not be, however the solution is for the 

niche manager to select the most appropriate context for application to enable and facilitate 

appropriate support mechanisms.  

 Once the optimal outcome in a perceived optimal implementation setting is established, a 

strategically identified network is identified who are considered to have the required attributes 

to make the niche a success.  

 Because these stakeholders are identified on their attributes some may not be willing to commit 

to a project or have deep buy-in, with a niche manager attempting to demonstrate the potential 

value through modelling of expected returns associated with a radical innovation.  

 There is a risk that network interactions become transactional and focused on cost-

effectiveness. Building shared expectations is important however is more challenging when 

stakeholders have been sourced in the above way.  

 Influenced by a technology-first approach, while learning is essential to niche evolution it can 

be overly technology-oriented, rather than systems-oriented – which can limit a technology’s 

ability to scale and survive without protection mechanisms.  

 Ultimately, the fourth (scaling a local project to the niche level) and fifth (removal of support 

mechanisms) steps can be inhibited – i.e. new technologies have limited scalability without 

support mechanisms.  

I posit that the foundations for successful scaling (step 4) and removal of support mechanisms (step 5) 

are underpinned by the logic applied during the early stages of project/niche development. It is here that 

the foundations are laid for long term shared value creation, through networks that are self-selecting 

and with innovations that harness available means. As such, the answers sought by SNM as to how to 



 

88 

 

increase the scalability and competitiveness of a local project are not found after such a project has been 

undertaken through a causal logic, but in the logic by which a local project is orchestrated, and the 

shared value that is created to incentivise niche stakeholders to make ongoing commitments to drive 

the structuration of the new socio-technical configuration.  

Viewing the strategic management foundations of SNM through Sarasvathy’s (2001) distinction 

between causation and effectuation logic, it is clear that traditional SNM literature reflects causation 

logic. While the literature provides guidance on local project formation aligned to this logic, it is less 

clear on how to successfully scale a local project to the niche level and then subsequently remove 

protection mechanisms in order for a niche to survive. This prompts the question - what does the SNM 

process look like following an effectual logic, rather than a causal one? Does reconsidering the SNM 

processes in-line with an effectual approach, observed as a decision-making processes applied by 

‘expert’ entrepreneurs – present an opportunity for more productive structuration of niche innovations 

to respond to sustainability challenges? What does this look like in a civil infrastructure context? 

The remainder of this chapter focuses on making a contribution to the SNM literature by re-conceiving 

the niche structuration process through an effectual lens. The Willunga Basin Water Company is 

presented as a case study to illustrate how a sustainable civil infrastructure project increased in 

structuration following effectuation logic to transform the water infrastructure regime and broader 

economic prosperity of an entire region in South Australia. The case study and discussion responds to 

the gaps in SNM articulated above – specifically the nature of partnerships involving self-selecting 

stakeholders that drove structuration of the niche based on commitments from those stakeholders; the 

leveraging of available means to underpin technology selection; the facilitation of systems-based 

learning within the community; and how the expansion of network resources and convergence of 

expectations drive the structuration of a niche.   

4.5.2 The Dynamic Process of Effectuation 

The dynamic model shown in Figure 4-4 (Sarasvathy & Dew, 2005) represents the dynamic process of 

effectuation. The key ‘steps’ in establishing an effectual market are to focus on available means (Who 

am I? What do I know? Who do I know?) and prioritise interactions with other people to establish 

commitments from effectual stakeholders that provide resources and certainty about a future direction. 

The Figure illustrates the dynamic process which involves two concurrent cycles of acquiring means 

and converging the collective goals and expectations of the cohort of partners (Sarasvathy & Dew, 

2005; Sarasvathy, 2008).  

The process shown in Figure 4-4 is not prescriptive on whether or not this process begins with a specific 

opportunity identified: in some cases it may, in some cases it may not (Sarasvathy & Dew, 2005). What 

is more important is the available means, what is on-hand in the form of identity, material resources, 
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knowledge or networks that can be acted upon. However, these alone are not enough to determine a 

course of action. The effectual actor prioritises interactions with others, in the search for effectual 

stakeholder commitments, and these effectual stakeholder commitments represent the ‘criteria’ for 

network participation. Through effectual stakeholder commitments, new means are made available to 

the project/niche, and new collective goals are created.  

 

Figure 4-4: A dynamic model of the effectual network and the new market as an effectual artefact 

(Sarasvathy & Dew, 2005) 

The case study of the Willunga Basin presented in the following section illustrates this dynamic process 

in the context of socio-technical infrastructure transitions and transformation. 

4.5.3 Infrastructure Niche Structuration through an Effectual Lens: Case 

Study of Wastewater Re-Use in the Willunga Basin, South Australia 

The Willunga Basin is located in South Australia, the driest state of the driest inhabited continent on 

Earth (Geoscience Australia, 2022). The Basin is home to world-renowned wine regions and tourism 

destinations such as McLaren Vale, whose successes have been underpinned by the availability of water 

provided by the Willunga Basin Water Company (WBWC) for the past two decades. The WBWC was 

formed in the mid-1990s, when the agriculturists of the Willunga Basin were facing increasing 

uncertainty as a result of water scarcity and regulation during an eight-year drought. At the time, while 
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there was available land to expand the production of the region’s globally sought-after wine, there was 

a high level of uncertainty surrounding water supply, which inhibited investment in the area.  

The WBWC addressed this challenge by implementing a wastewater reuse scheme that leveraged 

available resources, brought together competitors as partners, and focused on affordable loss rather than 

expected returns. The WBWC evolved based on effectual stakeholder commitments, and acted upon 

what could be controlled to generate certainty for the region. Retrospectively, these steps reflect the 

five key principles of effectuation. It was through an effectual approach that the WBWC transformed 

what began as a niche idea subject to much negativity and scepticism from local agriculturalists, into 

the prevailing socio-technical water regime in the region that has since underpinned economic 

prosperity in a range of industries. However, and as with many niches, incumbents of the established 

regime initially resisted this new socio-technical configuration. Despite the significant success the 

WBWC has achieved over the past 20 years, at the time of its initial conception as a new market niche, 

the incumbent water utility – the South Australian Water Corporation (SA Water) – was opposed to its 

creation.  

The formation of the WBWC has been documented by various authors including Carter (2001); Institute 

for Sustainable Futures (2013); Thiyagarajah (2005); and Keremane and McKay (2008). This case study 

outlines the formation of the WBWC and the structuration of this niche over time into a prevailing 

socio-technical regime by following the dynamic process of effectual urban governance, shown in 

Figure 4-4. The narrative follows an ‘iterative’ process over two iterations of effectuation. The first 

iteration is divided into five subsequent steps:  

1. Available means and subsequent possible actions 

2. Interaction with actor networks and effectual stakeholder commitments 

3. Taking effectual action 

4. Converging cycle of niche structuration (expectations, actions and learning) 

5. Expanding cycle of network resources 

The second iteration is presented more generally, comprising the following overarching dynamic 

processes that drive niche structuration:  

1. Expanding networks: Strengthened networks leading to new effectual commitments and 

projects 

2. Converging expectations: Increasing structuration of practices and expanding network of 

resources 

The five principles of effectuation, as defined earlier in this chapter, are coded throughout this process 

using the following abbreviations:  
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 [AVM] Available Means rather than predetermined ends 

 [AFL] Affordable Loss rather than expected returns 

 [ALP] Alliances and Partnerships rather than competition 

 [LVC] Leverage Contingencies to create greater value 

 [CTRL] Control rather than prediction 

First Effectual Iteration 

During the mid-1990s in South Australia, agricultural irrigators (predominantly wine growers) in the 

Willunga Basin region were facing water shortages as a result of an eight-year drought. The 

groundwater the irrigators relied upon was declining in both quality - becoming increasingly saline (an 

important metric for wine growing) - and quantity, as water was becoming increasingly regulated. 

Agricultural land in the area had become essentially worthless without water supply. This was limiting 

for existing irrigators and preventing the expansion of premium grape growing across regions such as 

McLaren Vale, which at the time, presented a major economic opportunity as the wines grown in this 

region were being recognised around the world. While there was global recognition and demand for 

McLaren Vale’s wines, the water scenario at the time meant that growers could not meet this demand. 

The growers in the region needed a solution for irrigated water.  

Available Means and Subsequent Possible Actions 

Regulations meant that irrigators could only extract a limited amount of groundwater, with their other 

option being to pay for mains water for irrigating; however this was much more expensive and 

commercially unviable, while the marginal cost of extracting groundwater was practically zero as it 

essentially only required infrastructure and electricity for pumping.  

At the same time, the discharge of wastewater from Christies Beach wastewater treatment plant into the 

nearby Gulf of St Vincent was an emerging problem for South Australia [LVC]. Nearby, approximately 

10 km from the Willunga Basin, the treatment plant was emitting 9000 ML of treated wastewater into 

the ocean each year, produced by a serviced population of 150,000 people. The emission of wastewater 

into the Gulf was of concern for both the South Australian Government and SA Water. 

This wastewater source presented a source of water that could satisfy the water needs of Willunga Basin 

and simultaneously solve an existing problem for the state [AVM, LVC]. A project was conceived by 

a group of irrigators to take the wastewater from SA Water’s Christies Beach plant and supply it to the 

McLaren Vale wine growing region [ALP]. This proposal would divert water from entering the Gulf 

and provide (1) an environmental benefit and a big ‘win’ for the water utility and State Government 

who were responsible for managing the nutrient output into the Gulf; and (2) provide the irrigators of 

the Basin with a stable water supply that was needed [LVC]. Despite the benefits for the State, and the 
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support of the State Government for the scheme as it reduced the wastewater being discharged into the 

Gulf, SA Water was initially not receptive to the idea as it was inconsistent with the existing regime.  

Interaction with Actor Networks and Effectual Stakeholder Commitments  

The project, as conceived by the growers to meet their own water needs, had the support of the South 

Australian Government [ALP]. Regulations in South Australia meant the project still needed to go out 

to competitive public tender to allow other companies to propose how they may be able to provide the 

infrastructure to make the plan a reality. Multiple companies submitted a bid to deliver the 

infrastructure, however the consortium of growers submitted the most competitive bid and were 

awarded the rights to develop the project. Representing ‘customers’ acting as partners was a further 

fundamental component of their successful bid.  

The proposed structure of the WBWC enabled a number of tax and finance mechanisms to work in 

favour of the consortium of growers as it would not be a third party delivering the project and then 

selling them the water. As shareholders of the company, the investors were also purchasers of water 

from the scheme, and each put in amounts proportionate to the amount of water they planned on 

withdrawing from the scheme [ALP, CTRL]. The financing package put together by the irrigators, 

with leadership from an ex-investment banker member of the group who became chair of the WBWC, 

took advantage of tax incentives available to agricultural producers in the State. The recipients of the 

value created by the project were much better-placed to competitively bid for the project – displaying 

the benefit of having these parties involved up-front.  

Taking Effectual Action  

The Willunga Basin Water Company ‘WBWC’ was formed in August 1997 as a joint venture between 

irrigators in the region; they banded together to provide the investment to construct the pipe linking the 

wastewater treatment plant at Christies Beach with the McLaren Vale wine region [ALP, LVC]. The 

AUD $20 million start-up cost of the company and the distribution network was borne wholly by a 

group of 15 irrigators.  

While there was no reliance on Government funds, initially the government provided investor and 

irrigator confidence by signing a 30-year agreement for the secure supply of water, with an additional 

10 years available [CTRL]. SA Water, who are ultimately guided by the government as a public water 

utility, agreed to provide the wastewater at no cost for the contract’s initial period as it was a resource 

they needed to find an alternative use for [AVM, AFL]. This was a key part of bringing SA Water 

onside. Rather than WBWC being responsible for treating the water, the company agreed to transport 

it to irrigators, who then further treated it using sand or disc filters prior to irrigation [AFL]. 

Initially, the broader community perception of using wastewater to irrigate crops was not positive. This 

was characteristic of the structuration of the prevailing socio-technical regime, and its associated 
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cultural norms and user preferences, being misaligned to the innovation proposed by this new niche. 

Research suggests that wastewater reuse projects often fail because there is a lack of community 

involvement (Po, Juliana & Nancarrow, 2004; Hurlimann & McKay, 2006; Keremane & McKay, 2008). 

However, the initial ‘customers’ in this case were the partners in the venture, meaning the business 

operators understood customer needs as they were part of the local viticulture community [ALP, AFL]. 

It also meant that the project had enough knowledge to ‘get going’ – and was able to bypass the 

experimentation processes often involved to convince new customers before the project could begin.  

Converging Cycle of Niche Structuration  

Initially, the 15 investors were the only users of the treated water for irrigation as other viticulturists in 

the region were worried the wastewater would risk the health of their crops. The main issues with 

wastewater generally are related to health and safety (Bitton 1994, pp. 371-3; Environment Protection 

Authority 1996; National Health & Medical Research Council 1999); water quality; suitability of crop 

to be irrigated with treated wastewater; and consistency/reliability of water supply (Metcalf & Eddy 

1991).  

The infrastructure delivered in the first iteration of effectual action involved supplying water via the 

pipeline scheme to the irrigators for their own use, however they did secure a supply agreement of 

wastewater larger than this amount (given the favourable conditions of the supply agreement) in the 

case that future expansion of the scheme occurred [CTRL]. The new pipeline and irrigation approach 

was a great success for the initial users, and information dissemination and learning was facilitated 

within the community through discussions and seminars – based on the crop successes of the 15 partner 

customers.  

After one year, the initial negative perceptions/expectations of wastewater reuse were overcome within 

the wider community. One year after the project began, the WBWC’s network expanded to service third 

party growers. Information provision to all new irrigators who joined the network was paramount 

throughout this process, particularly around health and hygiene risks. The two-stage rollout of the 

irrigation network between the initial investors and third-party growers minimised both technical and 

investment risk [AFL].  

Expanding Cycle of Network Resources 

With a reliable supply of wastewater, guaranteed by the minimum 30-year contract secured with SA 

Water, and the ‘proven success’ of the initial phase of the project, the WBWC were confident they 

could expand the business to serve a broad customer base. New users were charged an access fee per 

ML they intend to use, paid over a 6-year period. This fee is paid regardless of whether they use their 

agreed volume – which ensures that WBWC’s costs are covered and no demand prediction is needed 
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each year [AFL, CTRL]. The demand from an increasing number of third-party growers to join the 

scheme has been significant.  

Both SA Water and the City of Onkaparinga also invested in the further expansion of the WBW 

network. Given the variability of the demand from year to year depending on variable climates, storage 

capacity is a key constraint on the expansion of the network. By partnering and trading with and between 

SA Water and the City of Onkaparinga to find mutually beneficial solutions, the WBWC has positioned 

itself to draw on the resources of its partners to achieve strategic growth.  

Second Effectual Iteration 

Over the course of 20 years, the use of the WBWC’s wastewater has grown from a water supply network 

for a group of 15 investor-irrigators, to a new regime throughout the region that now supplies water to 

over 225 irrigators. Today, the WBWC supplies 6,500ML of recycled water per year to the region. Due 

to the partnerships that have been forged throughout the process, the scope of the WBWC’s projects, as 

well as the resources, have expanded and these can now be leveraged by the WBWC from its partner 

organisations.  

Strengthened Networks and Expanded Resources Leading to New Effectual Commitments and Projects 

The legitimacy of the WBWC has grown significantly over time. The WBWC has become a major 

regional water supplier, alongside SA Water and the City of Onkaparinga. The three entities are equally 

committed to water security for the region, with the WBWC supplying 60 percent of the region’s water. 

WBWC sources water from both SA Water and City of Onkaparinga, and leases storage from them. In 

return, WBWC delivers approximately 100ML of pressurised water into the municipality’s network – 

including for a golf course, two reserves and a local school.  

The City of Onkaparinga’s ‘Water Proofing the South’ initiative is focused on future water security of 

the region, of which reclaimed water plays a major role. The WBWC have been engaged to supply 

water as part of this initiative. Stage 1 includes 174ML storage capacity to store water during the winter 

to be used in summer for irrigation. WBWC’s collaboration with SA Water has also expanded, with an 

Aquifer storage and recovery scheme implemented in Aldinga, offering an additional 400ML 

water/year.  

The WBWC has also commenced an expansion project to supply capacity to 8,100ML per year, 

underpinning water security for the region and building on the current supply of 6,500ML per year. In 

2020, WBWC completed another 600ML storage dam in preparation for the 2020/2021 irrigation 

season. The WBWC continues to expand, and as of 2020 are in discussions with irrigators in the Blewitt 

Springs region, who currently rely 100 percent on stressed aquifers for their water supply – an 

unsustainable model.  
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Increasing Level of Structuration of Practices Resulting in an Embedded Socio-Technical System  

Relationships continue to be strengthened and the network continues to expand. With this, comes new 

resources and opportunities for expanding the offerings of the WBWC. There is now a significantly 

different tone within the community compared to the initial perception of reclaimed wastewater. In the 

words of one interview participant, there is a ‘line out the door’ of irrigators seeking to be signed onto 

the scheme. The constraints of the system are now on the supply side, rather than demand, given the 

initial infrastructure was designed to meet the needs of 15 irrigators rather than an entire region. 

Although the water is more expensive than groundwater, the certainty that it provides growers to make 

sound forecasts and investment decisions is considered well worth it as the constraint of water scarcity 

has been mitigated. Estimates put the now current bulk value of wine produced in the region at 

approximately AUD $200 million per year.  

The scheme has had significant economic benefits; it has also diversified the market with a growing 

number of organic and biodynamic vineyards. The region is simultaneously gaining a reputation for 

sustainability. For the businesses increasingly focused on sustainability, recycled water fits with their 

ethos and does not compromise their accreditations. “Now you find that the community’s bragging 

because they’re sustainable”. “We are getting a reputation for sustainability and that’s where the 

[Willunga Basin scheme] fits in really well”.  

Summary  

Over the course of its development, the Willunga Basin wastewater reuse scheme faced a number 

barriers that new socio-technical niches commonly face. Initially, incumbent entities were not 

supportive of the scheme, as they perceived the new proposal to be encroaching on the established 

regime – given they were the primary water provider in the region and state more broadly. It was not 

just incumbents that were not positive towards the scheme - the idea of using recycled wastewater was 

initially not favoured within the Willunga Basin community. Within a year however, wastewater reuse 

represented a niche innovation and had established user preferences, cultural acceptance, and a local 

track record to validate its potential.  

Civil infrastructure is often capital intensive, and in the case of the Willunga Basin, the government was 

not providing the funds to deliver the infrastructure. Even though the initial scheme did require 

government support in the beginning, and this was consistent with the ethos of strategic niche 

management, the process was still kick-started by a group of growers to meet their own water needs.. 

The government’s supply of subsidised water to the scheme was an example of harnessing available 

means and addressing a pain point that existed at the time – the release of wastewater into the gulf. In 

terms of capital and initial customer offtake agreements, the WBWC exhibited effectual logic by 

bringing together a group of self-selecting agriculturalists who, on the one hand, could be considered 
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competitors, but instead rallied together to initiate effectual action to introduce the scheme at a scale 

that met their own water consumption requirements. The structure of ‘customer as partner’ created by 

the self-selecting group of initial stakeholders meant that the initial users of the water supplied by the 

scheme were those who were involved from the beginning and were willing to make commitments for 

effectual action. By acting on stakeholder commitments rather than over-extending and borrowing 

money to implement a grander scheme from the outset, the project’s first iteration of effectual action 

allowed for learning by doing in some aspects of business management for the WBWC, as they were 

not previously in the business of water supply. In conjunction with broader community, this learning 

influenced a convergence of expectations among the region regarding what shared values could be 

created through the expansion of the scheme.  

The structuration process followed a dynamic model of effectual urban governance, in that each stage 

of effectual action was based on commitments from self-selecting stakeholders who expanded the 

resources available to the niche and further converged expectations. While the initial water was supplied 

at no additional cost to those that funded the first iteration of effectual action, as the niche increased in 

structuration, users paid up-front fees (to again reduce up-front risk and reduce reliance on prediction 

and forecasting about future demand scenarios). As the structuration of the niche increased, new 

networks were formed with larger self-selecting stakeholders such as local municipalities participating, 

with agreements resembling partnerships much more than transactional dealings being signed– such as 

water storage leasing agreements from partners that in return have specific reserves and golf courses 

watered by the WBWC. Even the incumbent, SA Water, has expanded its partnerships with the WBWC 

to jointly supply more water to additional townships across the region.  

The application of effectual logic in the development of the Willunga Basin wastewater reuse scheme 

is summarised in Table 4-3 below.  

Table 4-3: Examples of the application of Effectuation logic in the Willunga Basin case study 

Effectuation 

Principle 
Example from the Case Study  

Available Means 

rather than 

predetermined 

ends [AVM] 

 The Willunga Basin Water scheme made use of wastewater that was being 

discharged into the adjacent Gulf of St Vincent that was considered a problem for 

the state. 

 SA Water agreed to provide the water at no cost for the contract’s initial period as 

it was a resource to find an alternative use for. 

 The Joint Venture partners (irrigators) invested in the pipeline themselves paying 

amounts proportionate to their own use.  
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Affordable Loss 

rather than 

expected returns 

[AFL] 

 SA Water agreed to provide the water at no cost for the contract’s initial period as 

it was a resource to find an alternative use for. 

 Rather than WBWC being responsible for treating the water, the company just 

transports it to irrigators, who treat it themselves using sand or disc filters prior to 

irrigation. 

 A two-stage rollout of the irrigation network between the initial investors and third 

party growers was adopted which minimised both technical and investment risk. 

 This fee is paid by WBWC customers regardless of if they use their agreed volume 

or not – which ensures that WBWC’s costs are covered and no demand prediction 

is needed each year. 

Alliances and 

Partnerships 

rather than 

competition 

[ALP] 

 Project was undertaken as a joint venture between irrigators in the region who 

banded together to provide the investment to construct the pipe.  

 The ‘initial customers’ in this case were the partners in the venture, meaning that 

community (of which they were apart of) outcomes were central to the project.  

 Customer needs were understood and able to be quickly incorporated back into 

further iterations of the initiative.  

 Partnerships with SA Water and City of Onkaparinga, all focused on water 

security for the region, has allowed continual expansion of scope for reclaimed 

water use.  

Leverage 

Contingencies to 

create greater 

value [LVC] 

 Discharge of wastewater into Gulf of St Vincent was considered an issue for South 

Australia, however provided an opportunity to get a ‘win-win’ (more-so than 

desalination).  

 SA Water agreed to provide the water at no cost for the contract’s initial period, as 

it was solving a key problem for them as they were responsible for managing the 

nutrient output to the Gulf.  

 Government were supporters of the venture and endorsed the scheme given the 

avoidance of discharge into the Gulf.  

Control rather 

than prediction 

[CTRL] 

 The investors of the company were also purchasers of water from the scheme, 

putting in proportionate amounts based on the amount of water they planned on 

withdrawing from the scheme.  

 The Government provided investor and irrigator confidence by signing a 30-year 

agreement for the secure supply of water, with an additional 10 years available.  

 The initial investors intention was to expand supply over time, however they 

began by using the treated wastewater themselves.  

 The scheme charges irrigators based on an agreed volume, and the fee is payed 

regardless of if they use this volume. This ensures that WBWC’s costs are covered 

and no demand prediction is needed.  
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4.6 DEFINING AN EFFECTUAL APPROACH TO THE 

STRUCTURATION OF INFRASTRUCTURE INNOVATIONS: 

DYNAMIC MODEL OF EFFECTUAL URBAN GOVERNANCE 

The previous case study illustrated infrastructure niche dynamics through the lens of effectual logic. 

The Willunga Basin wastewater reuse scheme, delivered by the WBWC, is an example of how 

effectuation logic can drive the structuration of a new, sustainable socio-technical infrastructure niche 

to create a new sustainability regime. Framing the emergence of a new socio-technical water regime 

through an effectuation lens offers new insights to inform sustainability transition efforts that often meet 

challenges when developing new innovations. These insights aim to support their increased 

structuration and regime transformation potential through a dynamic model of effectual urban 

governance.  

The dynamic model of effectual urban governance proposed here adopts effectuation logic, as 

exemplified by the case study. While the case study presented a ‘successful outcome’, the focus of this 

discussion is on the process and principles upon which the structuration of niche innovations can be 

increased. As Sarasvathy (2009) states, effectuation is not about becoming a ‘successful entrepreneur’ 

per se, it is about ‘how to do entrepreneurship well’. In the same way, it is important for the primary 

insights emerging from this work to focus on the process of urban infrastructure governance that can be 

translated to different local contexts, as is being called for in the literature (Pierre, 2014; May and 

Marvin, 2017). It is increasingly recognised that governance insights must not be project-specific or too 

rigid in their methodology; instead, there is a need for principle-based and adaptable approaches to 

different institutional and policy contexts where projects take place.  

This first part of the research has restructured the elements of Sarasvathy’s dynamic model to create the 

dynamic model of effectual urban governance shown in Figure 4-5 below. The model represents an 

approach to SNM that follows an effectual logic, rather than causation logic. It incorporates the key 

SNM elements of expectations, networks and learning. This section outlines the elements of this 

dynamic model.  
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Figure 4-5: Dynamic model of Effectual Urban Governance, combining Effectuation and Strategic Niche Management  

(Adapted from dynamic model of Effectuation presented by Sarasvathy, 2009; and key Strategic Niche Management elements Geels and Raven, 2006)  



 

100 

 

The fundamental objective of niche support is to increase the level of structuration of niche innovations 

to facilitate system change towards sustainability. By definition, the increased structuration of new 

innovations is the differentiating factor between which innovations remain a niche, and which 

innovations emerge to form a new socio-technical regime, as explored in Chapter 2. Because niche 

innovations in a socio-technical transition context are defined as new ventures, and can be broader and 

involve innovations such as policy or behaviour change, the creation of ‘new markets’ as an output of 

the effectual process has been represented as ‘structuration of a new innovation’ in an SNM context. 

These concepts are connected, as the creation of a new socio-technical regime involves changes to the 

social and technical elements that comprise a market; it is the increase in structuration of these new 

practices that is needed for a new market to emerge. For communicative purposes the concept of 

structuration has been used as the objective and outcome of the effectual urban governance process to 

provide a more direct focus on the driver of socio-technical transitions predominant in the literature.  

In contrast to the conventional SNM process that begins with a new innovation, the effectual approach 

to SNM, see Figure 4-5, is deliberately agnostic to what stage of the process a new innovation is 

introduced. As such, it is applicable in cases where a specific innovation has been identified to be 

supported, and in cases where a problem is identified and solutions are to be generated. This resembles 

the context of new venture creation, whereby the effectual process can begin with an innovation or 

identified market opportunity as a starting point, or it can occur without an exogenous market 

opportunity pre-identified, and the very process itself can lead to the generation of new opportunities 

and markets (Sarasvathy & Dew, 2005). As discussed in Chapter 3, many of the technologies required 

to meet global sustainability objectives already exist. The missing link is arguably the processes by 

which these innovations are structured across economies. In an urban governance context, niche 

managers are focused on building a new venture that in an entrepreneurial context may be established 

around a single innovation, rather than inducing sustainability transitions and transformations that 

involve a diverse fabric of urban infrastructures and social norms. The reality in this context is that a 

new socio-technical regime may involve a number of innovations or technological capabilities that may 

or may not already exist. As the process of structuration through effectual action increasingly occurs, 

innovations that may have been new when starting out, or did not exist and were created through an 

effectual process become more established – and become available means in each subsequent iteration 

of the dynamic effectual cycle.  

Despite leveraging new innovations, the majority of civil infrastructure is provided in response to a 

need. In the case of the Willunga Basin, the water shortage crisis. Transport infrastructure is provided 

to respond to connectivity and accessibility needs. Electricity infrastructure is supplied to meet society’s 

demand for energy. Waste management infrastructure is required to process increasing volumes of 
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discarded materials. Infrastructure investment, and particularly those involving public funds, is justified 

based on the ability for infrastructure to respond to an identified need or problem. 

Civil infrastructure is expected to deliver benefits for society, and by definition, innovations that are 

introduced to enable sustainability transitions are expected to be sustainable. Effectual urban 

governance, however, does not begin with a pre-selected innovation/technology for implementation in 

the same way that traditional SNM does. Instead, the first question is: what is available locally? As 

evident in the Willunga Basin example, if a niche begins with this question rather than a focus on which 

technology is the best fit based on a pre-conceived outcome, there is potential to leverage and value-

add to what already exists. The Willunga Basin case study clearly shows that solutions that are generated 

through an effectual process create significant local value. They can also be ‘unique’ in the context of 

what has been done before. However, there was an overarching aim – to ensure the Willunga Basin 

grape growers received a stable water supply. By leveraging what is available, there is an inherent level 

of ‘structuration’ embedded in any solution – i.e. some component of the innovation, process, inputs, 

or networks already exist in the context in which the niche is being developed.  

As effectual urban governance does not start with the most promising sustainability technologies as a 

pre-requisite, it is important to ensure sustainability transitions actors meet their fundamental objective 

of bringing about outcomes aligned with sustainable development. This raises the possibility that 

developing a solution based on effectuation logic, one that is not focused on pre-determining a specific 

outcome, is at risk of being steered off course by actors who have the resources to commit to the niche 

in a way that diverts effectual action away from sustainability. In the context of urban sustainability 

transitions, effectual design principles are proposed to guide public infrastructure innovations. Effectual 

design principles are proposed as broad principles that guide and inform the development of the niche. 

These principles guide the processes involved in the evolution of the niche and should be established at 

the early stage of an effectual endeavour with early niche stakeholders. Importantly, the principles 

should be broad and outcome-based, but not so prescriptive as to inhibit innovation, or to the level of 

detail that they pre-define the form or function of a solution; within these ‘boundary conditions’, or 

agreed and established expectations, the process of effectual urban governance is free to generate 

innovative solutions.  

It should be noted here that in applying effectual logic to existing concepts within the SNM literature, 

‘expectations’ replaces ‘goals’. In this understanding, expectations and goals represent the same concept 

within existing SNM terminology. While the word ‘expectations’ is somewhat at odds with the very 

notion of effectuation as effectual processes are not about taking action based on ‘expected’ return or 

‘expected’ outcomes but are based on what is available and within an acceptable loss threshold, the 

language is used here to increase the model’s pertinence to the existing body of socio-technical 

transitions literature. As expectations reflect broader socio-technical preferences and norms, and as they 
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grow more rigid, the market of the niche becomes more embedded. The convergence of expectations in 

an effectual SNM context thereby represents the development of a community of stakeholders with a 

shared purpose and agenda, which becomes more clearly defined as effectual action is taken and 

learning ensues. The types of expectations which relate to purpose and goals, stem from and re-inform 

the design principles upon which the niche is developed. Further, and reflecting the converging cycle 

of niche expectations, ‘learning’ arises as a dynamic process from effectual actions and informs 

subsequent possible actions, as new information is revealed within the niche that influences 

expectations and goals. Murphy et al’s (2020) work with the Toquaht Nation, a Canadian First Nations 

community provides an important example of the importance of engaging with communities to embed 

community views of the world into the effectual co-creation process.  

Through effectual action and subsequent learning, effectual expectations converge. The convergence of 

expectations is one of the key driving dynamics of structuration over time. Returning to socio-technical 

transitions theory – without demand, niches do not survive. In the case of Willunga Basin, the 

community was initially reluctant to participate in the scheme. By using the available resources and 

building legitimacy through effectual action and communication of the benefits, the self-selecting 

stakeholders enabled learning among the wider community that expanded the customer base and led to 

the further expansion of the wastewater reuse scheme. In other instances of effectual action, as new 

actors join the network after multiple effectual iterations, and as the socio-technical configuration 

achieves some level of structuration, it is expected that the ‘norm’ has been established and that new 

actors will contribute to the scaling of the niche rather than significantly adapting its core intent.  

The above synthesis of effectuation logic and strategic niche management establishes that driving the 

structuration of niche innovations through effectual urban governance does not follow a conventional 

strategic niche management approach. Rather, it consists of two processes. These are the converging of 

expectations, and the expansion of network resources. The steps/considerations in these processes 

include:  

 Establishing effectual design principles at the outset of niche development, whether this be in 

response to the identification of a new innovation, or in response to an identified problem/need 

or strategic vision/objective. Effectual design principles should be broad and outcome-based, 

without being prescriptive about a particular ‘desired effect’ that constrains the process of 

effectuation based on available means. Example of effectual design principles may be (a) 

achieve a reduction in greenhouse gas emissions; (b) improve neighbourhood amenity and 

liveability; (c) improve safety of road users.  

 Avoiding directly transferring expectations from one project where a specific technology or 

innovation may have been successful, to another. The focus is on available means as a basis for 

action, and allows local context, resources and networks to shape the expectations of a local 
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project. The success of a specific innovation in a different context may contribute to available 

means in itself, i.e. connecting with individuals involved in previous niche structuration efforts 

who are willing to share feedback and learnings from their experience; this may empower or 

accelerate the learning that can occur within a new niche, however could impede local value 

creation if this is the only starting point.  

 Allowing expectations to be dynamic and shaped by stakeholders who ‘buy-in’ and commit to 

the niche. Expectations, in an effectual urban governance context, are more tactical compared 

with effectual design principles, which are higher-level and outcome based, and may involve 

the form and function of solutions that begin to emerge. As new commitments are made, the 

shape of the niche evolves, as do the expectations surrounding it.  

 Avoiding establishing expectations on forecasted predictions of an ‘expected’ future. 

Expectations in an effectual urban governance context are goals-based, goals being generated 

locally and contingently and aggregated to a larger shared purpose rather than entirely top 

down, thereby serving to unify a niche with a shared purpose. They are not predictive, they do 

not promise a ‘potential upside’ to entice new stakeholders to the niche; instead they focus on 

what is controllable and allow the niche to be built outwards from available means.  

 Encouraging technology and solution providers to remain open and flexible to niche feedback. 

If technology-first expectations are established that take a particular innovation as ‘given’ – 

with no room for iterative adaptation – there is a risk the niche will not align itself with social 

and cultural expectations and be unable to survive beyond a niche support stage. Effectual urban 

governance prioritises the establishment of authentic product-market fit through iterating with 

customers as partners; thus technology providers must be willing to go on this journey of 

exploration with users.  

 Following from the point above, given that a technology may change and evolve throughout 

the process of niche development, avoiding being fixated on a specific technology, as is the 

case with SNM approaches, but instead be needs-oriented, guided by effectual design principles 

and view technologies/innovations as available means that form the basis for effectual action, 

and that may need to adapt in response to changing socio-technical conditions.  

The second process that complements the convergence of expectations to drive the structuration of 

niche innovations is the expansion of network resources. Figure 4-5, defines two distinct steps of (1) 

establishing partnerships/networks (self-selecting stakeholders) and (2) effectual action.  

Urban projects occur in diverse multi-stakeholder environments. It is necessary to distinguish between 

the processes of undertaking consultation, seeking partnerships and co-creating based on commitments 

– from the second distinct step of effectual action, or implementation.  
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Establishing networks and fostering effectual stakeholder commitments through an effectual urban 

governance approach consists of:  

 Facilitating niche development through an effectual urban governance approach requires 

approaching potential partners. However, rather than fabricating a network to suit a desired end 

goal through market analysis, partnerships established through effectual urban governance will 

be with self-selecting stakeholders who are willing to make effectual commitments in-line with 

the effectual design principles of the niche.  

 Taking a ‘customer as partner’ approach means engagement with the community is prioritised 

from an early stage of a project. Representatives of the residential and business community are 

given opportunities to engage with ideas from an early stage. The objective of the governance 

entity is to create an open and inviting environment for participants to engage. While know-

how, innovation and resource contributions may come from private sector network participants, 

for example, community engagement at an early stage may be best suited to shaping effectual 

design principles that are aspirational and relate to their specific context. This way, early 

consultation is not solution-focused and does not revert to a causation logic but remains 

needs/problem focused with subsequent innovations developed by the network through 

commitments and then tested with the community in-line with the effectual design principles.  

 Facilitating regular opportunities to negotiate effectual commitments through some form of 

stakeholder platform, or a specific actor within the network (i.e. government). This is because 

new actors are joining regularly and expectations are continually shifting. Effectuation places 

negotiation between committed stakeholders at the core of determining the future of the niche. 

 Diversity of stakeholders represents an asset to the niche, particularly from different sectors. 

Explored further in Part 2 of the thesis, multi-sector participation in a niche broadens the 

structuration of the niche beyond a single silo. Again, the criteria for self-selecting stakeholders 

in an urban governance context is that (a) they are willing to make commitments to drive the 

structuration of the niche; and (b) their expectations and commitments are aligned to the local 

effectual design principles established for that niche.  

In the context of urban infrastructure transitions, ‘effectual action’ will commonly represent the 

undertaking of an urban project at varying scales. Taking effectual action based on network 

commitments means that the scale and form of a project is defined on a case-by-case basis. The intention 

of making the distinction of effectuation action (as elucidated in Chapter 8), is to assert that unlike 

traditional causation-based decision-making processes, the ‘first step’ in taking effectual action within 

an effectual SNM process does not necessarily need to embody the final product. It may, for example, 

be one step in the direction of structuration that is taken based on affordable loss not expected returns. 

From this exploration of affordable loss, learning occurs, and new ‘available means’ are added to the 
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niche as new infrastructure, new habits or norms, or new user perceptions and further subsequent 

investments may be made. Taking effectual action then induces learning processes and galvanise 

network commitments, establishing the means available for a subsequent effectual iteration.  

As Figure 4-5 depicts, learning is an inherent driver to the convergence of expectations within a niche. 

Learning arises from effectual action. Unlike conventional SNM, effectual governance of socio-

technical niches does not strictly focus on a new technology; the shaping, design and decision-making 

processes of effectual action and SNM experimentation thereby differ. While both produce learning 

that highlights opportunities to move forward within the niche, effectual action is a more collaborative 

and commitment-based process. This approach embeds an element of structuration in the element itself 

by leveraging available means and allowing partner commitments to expand the resources available to 

the niche. Partnerships and networks are explored further in Chapter 8. It therefore follows that learning 

is not a technology-centric process but more broad and focused on developing the network and the niche 

through evolving goals and expectations. In avoiding the design of an ‘experiment’ that can often lead 

to quantitative performance evaluation of new technologies, effectual governance is more aligned to 

second-order learning that involves how niche stakeholders and the broader community perceive a new 

socio-technical configuration and how the ‘demand side’ social elements of socio-technical transitions 

can be refined and aligned based on commitments. In some cases however, effectual action may not 

achieve outcomes that galvanise stakeholder commitments or reinforce the niche direction. There may 

be user backlash or negative outcomes of effectual action. In this case, available means are once again 

revisited as the basis for a subsequent effectual iteration, but they may be significantly altered and/or 

involve different participants and/or different expectations.  

With this said, as was the case in the Willunga Basin case study, communication of benefits plays an 

integral role in the evolution of perception, goals and expectations around a niche innovation. The 

Willunga Basin community was initially hesitant about treated wastewater as an agricultural input. 

However, community information sessions to communicate the benefits enabled second-order learning 

within the community that altered expectations and facilitated the expansion of self-selecting 

stakeholders. This suggests that while an effectual approach in an infrastructure context does not avoid 

measuring benefits/performance metrics or remains ‘outcome agnostic’ and focused on means, the 

process of taking action and the quantification of benefits are brought about in an effectual way. The 

learning that occurs within a niche is very much a product of the early-stage decisions that shape the 

artefact creation/implementation. If a causal process is taken to pre-determine a technology, and if 

specific metrics that are to be measured and conveyed are based on a pre-conceived hypothesis, the 

learning will often be limited to the specific realm of enquiry. Rather, starting with available means and 

effectual commitments and as a result, lesser certainty about the ‘end product’, facilitates a more open 

and flexible style of learning and future development trajectories remain open to possibility.  
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Facilitating learning through an effectual urban governance approach consists of:  

 Following a collaborative and commitment-driven approach to effectual action, broadening the 

focus of learning to encompass technology performance, the social function and network 

impacts of a socio-technical configuration.  

 Demonstrating value enables broader learning among stakeholders and potentially expands the 

pool of self-selecting stakeholders open to participating in the niche. Opting for problem and 

means-oriented performance metrics, rather than solution-oriented performance metrics. For 

example, ensure effectual design principles are broad and do not constrain innovation, so that 

different technological solutions can be compared and generate new and different ideas.  

 Learning is iterative as each subsequent effectual iteration influences the dynamic process of 

effectual action based on stakeholders’ commitments. When new stakeholders engage, the 

network broadens and new learnings may be generated; all learnings are important and should 

be communicated. While there may be a core set of partners willing to make the commitment 

to drive the next iteration of effectual action, there is still benefit in broadening the network and 

obtaining new users and partners for scaling of the niche.  

 Engaging in an effectual process requires being genuinely prepared to receive feedback from 

the network and take action based on new means and commitments that arise from effectual 

action. Unlike ‘Predict and Provide’, effectual urban governance allows for broad input from 

early in the process and allows an infrastructure development process to be influenced by users 

of the system. 

 As contingencies arise they are leveraged as opportunities rather than seen as de-railing niche 

development. By reducing reliance on prediction and forecasting, the impact of contingencies 

counter pre-conceived expectations for the future. Contingencies serve to change the context, 

means and learning occurring in the niche and forms the basis of the next iteration of effectual 

action.  
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4.7 CONCLUSION AND CONTRIBUTION TO THESIS 

This chapter applied effectuation logic from the entrepreneurship/strategic management literature to 

SNM in the context of the governance of urban infrastructure transitions. The synthesis of effectuation 

logic and SNM illustrated the potential for effectuation logic to inform system change efforts under 

conditions of heightened uncertainty.  

The dynamic model of effectual urban governance proposed here incorporates the key SNM elements 

of expectations, networks and learning, and these dynamics were articulated through the lens of 

effectuation logic rather than a causation-driven approach which focuses on technology first and focuses 

on assembling pre-determined stakeholders. Effectuation logic responds to the need for flexibility and 

co-creation in the structuration of niche innovations. The effectual approach to SNM was demonstrated 

using the case study of WBWC, to highlight socio-technical regime transformation and how this process 

happened dynamically over time.  

This Chapter thereby makes the following contributions to this thesis and to the literature:  

1. Responds to the thesis research question by developing a novel framework of urban governance 

that synthesises entrepreneurship and urban governance concepts:  

a. Draws on Wiltbank et al. (2006) framework of Prediction and Control, developed in 

the context of strategic management/entrepreneurship.  

b. Translates this framework into the context of urban governance, by defining the 

substitution of Prediction with ‘Capacity to Deal with Uncertainty’ and Control with 

‘Ability to Facilitate Systems Change’.  

c. Within this new framework of Urban Governance along the dimensions of Uncertainty 

and Systems Change, presents an urban governance typology consisting of Predictive 

Urban Governance; Adaptive Urban Governance; Visionary Urban Governance; and 

Transformative Urban Governance.  

d. Utilises the developed urban governance typology to guide the subsequent literature 

review on practical urban governance approaches, with an explanation provided for 

each type of governance the defining features, examples in practice, and the limitations.  

e. Identify gap in ‘Transformative Urban Governance’ approaches as rationale for the 

application of effectual logic to the urban governance domain.  

2. Applies the entrepreneurial decision-making logic ‘Effectuation’ to socio-technical systems 

change domain, specifically Strategic Niche Management, a sub-domain of this research field 

focused on supporting the emergence of niche innovations that hold promise for transforming 

prevailing socio-technical regimes.  
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3. Presents a dynamic model of effectual urban governance, which incorporates key elements of 

strategic niche management, as a dynamic process based on effectual logic rather than 

causation.  

4. Validates the dynamic model in a civil infrastructure context by presenting a case study 

informed by semi-structured research interviews with project participants.  

5. Presents a dynamic model of effectual urban governance.  

6. Summarises key insights for SNM across elements of expectations, networks and learning 

informed by effectual logic and the infrastructure case study.  

Key concepts of effectual urban governance are further elaborated in Part 2. Part 2 focuses on the urban 

transport sector as the ‘civil infrastructure illustrative case’ for further articulating the usefulness of 

effectuation logic to inform urban systems change. The insights generated in this chapter provide an 

alternative lens to view the strategic management of socio-technical niches for sustainability transitions, 

which in the literature has been a process informed by what can be considered ‘causation’ logic. Given 

that SNM is an extension of strategic management thinking applied to a broader systems change context, 

a broader discussion focused on the principles and logic underpinning these approaches is essential, 

particularly as the field moves from an analytical research tool to a more holistic and operational model 

for practical application. In distinguishing effectuation logic as one such approach to the structuration 

of innovations, this research provides a new perspective for the SNM field, shows how the principles 

and practices of entrepreneurship can be applied in a much broader societal context.  
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PART 2 OVERVIEW 

Part 2 of this thesis further illustrates the elements of effectual urban governance in a civil infrastructure 

context. It focuses on illustrating key elements of the dynamic process presented in Chapter 4. The 

discussion is further supported by practical case studies and examples; and extracts from research 

journal papers, industry research and practitioner research workshops that I have developed over the 

course of this research project.  

The dynamic model of effectual urban governance presented in in Part 1 was developed through:  

 A multi-disciplinary synthesis and discussion of the literature on entrepreneurship, urban 

governance and sustainability transitions. The synthesis articulates the parallels between new 

venture/market creation in an entrepreneurial context, and the structuration of niche innovations 

in a socio-technical transitions context to facilitate transformation towards sustainability 

(Chapter 2).  

 A historical analysis of technology/infrastructure transformation with a focus on the role on 

entrepreneurial agency in facilitating systems change. This analysis validates the role of 

entrepreneurship in facilitating change in civil infrastructure regimes (Chapter 3).  

 Articulating the gap in urban governance approaches across the dimensions of uncertainty and 

systems change, building on the strategic management work of Wiltbank et al (2006). The 

identification of transformative urban governance as a key gap in current approaches provides 

the basis for first, translating Sarasvathy’s effectuation logic to the strategic niche management 

domain in a civil infrastructure context. Following the case study of the Willunga Basin Water 

Company, a dynamic model of effectual urban governance was presented to respond to the need 

for facilitating urban systems change while dealing with heightened uncertainty (Chapter 4).    

Part 2 of this thesis (Chapters 5-8) begins the process of translating and applying effectuation logic to 

the civil infrastructure domain as a decision-making logic for both public and private sectors. 

Part 2 focuses on the following four elements of effectual urban governance:  

1. Effectual design principles: This element articulates the guiding design principles that ensure 

initiatives undertaken through effectual urban governance (i) align with the values and 

objectives of the communities they seek to serve; while (ii) responding to global sustainable 

development imperatives. A discussion on smart mobility exemplifies these principles. See 

Chapter 5. 

2. Available means and value creation: This element considers available means and resources to 

establish the basis for action, rather than working with pre-determined outcomes.  Such an 
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approach helps to reduce uncertainty and leverage slack resources while simultaneously 

providing opportunities for greater value creation. See Chapter 6.  

3. Partnerships and effectual stakeholder commitments: This element advocates the creation of 

partnerships from the beginning of an effectual process, i.e. the early stages of infrastructure 

planning, and seeking effectual stakeholder commitments to reduce uncertainty and galvanise 

resources for niche support.  See Chapter 7. 

4. Effectual action: The element of taking action builds on the culmination of the guiding design 

principles, available means, partnerships, commitments and affordable loss. These 

considerations, in combination, inform the action taken rather than endeavouring to 

validate/invalidate causal assumptions. The first stage of effectual action may not be the final 

product, but taking action early enables socio-technical learning which allows for adjustments 

of niche characteristics to align with demand, and for the iterative development and 

structuration of that niche over time. See Chapter 8. 

This second part of the thesis, building on the case study presented in Part 1, uses urban transport as an 

illustrative case of effectual urban governance. The term ‘Transit Activated Corridors’ (TACs) is used 

throughout this second part of the thesis to describe the integrated planning of public transport and land 

use corridors (Newman et al., 2021). Delivering public transit is often an exercise in transport provision 

and in holistic city shaping. Transit activated corridors embody an approach to infrastructure 

development that considers land development, economic agglomeration and social benefits as key 

drivers and outcomes for an urban transit project.  

As discussed in the early chapters of Part 1, cities around the world are increasingly looking to provide 

high-quality transit services as a means for transport provision and as a driver of sustainable change and 

economic development. At present, urban governance approaches in Anglosphere cities could be 

optimised to more effectively deliver these outcomes. This second part of this thesis illustrates the 

potential of effectual urban governance processes to deliver transit activated corridors and facilitate 

sustainable social and economic development.  
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5.1 CONTEXT 

Effectual urban governance is a collaborative, means-based solution building process that optimises the 

socio-technical fit of innovations. Using this approach, innovations are tailored to the needs of users, 

which is a core characteristic of an effectual approach to urban governance and one that leverages the 

demand-side pull of markets to out-compete market alternatives and increase the potential for the 

innovations’ ‘disruptive’ scalability (Christensen, 1997). An effectual approach to urban governance 

fosters the co-evolution of new technologies and social practices to facilitate the scaling of innovations 

that are able to survive in the market without ongoing support mechanisms. Effectual urban governance 

thereby draws on lessons from entrepreneurial agency to focus on the interrelatedness of social and 

technical change; it does not take a ‘technology-push’ approach that relies solely on the merits of a 

technology as many factors may lead to the failure of a technology beyond its relative technical 

performance (Schot and Geels, 2008).  

As discussed in Chapter 3 and Chapter 4, there has been a lack of application of the entrepreneurial 

method to a civil infrastructure context. It is generally accepted that the fundamental objective for a 

capitalist entrepreneur or private sector entity is to create shareholder value. Notwithstanding the many 

exceptions of sub-disciplines of entrepreneurship that are driven by environmental or social objectives 

(as discussed in Part 1- Section 2.3 and 2.4), it cannot be assumed that following the ‘entrepreneurial 

method’ will inherently result in desirable environmental and/or social outcomes. Nor is it assumed that 

following the ‘entrepreneurial method’ will result in negative environmental and/or social outcomes. 

In the context of urban infrastructure, it is expected that solutions – whether they be funded by the 

public or private sector - will deliver economic and social value, and increasingly, sustainable 

environmental value. The prediction, forecasting and planning that occurs prior to funding an 

infrastructure solution is largely done to justify the infrastructure investment based on these (public) 

benefits. In advocating a move toward an effectual approach to urban governance, it is important to 

ensure that the delivery of public value is not sidelined in the process.  

Strategic Niche Management (SNM), in the context of conventional sustainability transitions literature 

and niche innovations, is explicit about the requirement for innovations to be ‘sustainable’, as a 

precursor for them to be selected for niche support (discussed in Part 1 – Chapter 2 and Chapter 4). 

Effectual urban governance requires a similar, yet distinct, stance whereby the process of urban 

innovation should be oriented towards driving the creation and structuration of niche innovations that 

offer potential to contribute to sustainable outcomes. Traditional SNM approaches mostly focus on 

supporting preferred ‘sustainable innovations’ in their early stages; this is to provide them with a 

stronger chance of influencing regime change towards sustainability by engaging users throughout the 

development of new sustainable innovations in ways that accelerate their mainstreaming. Effectual 

urban governance as an approach to niche structuration does not take the selection of a preferred 
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innovation as a starting point, and instead allows for collaborators to have influence over the 

expectations, goals and development trajectory of the niche based on their own means and 

commitments. Therefore the embeddedness, or ‘pre-requisite’ of sustainability in niche development 

that is assumed in SNM as a result of innovation pre-selection does not explicitly hold for effectual 

urban governance.    

Due to the recognised imperative for sustainable development, many technologies with support 

mechanisms are considered inherently more ‘sustainable’ than incumbent technologies in the 

applications or sectors in which they exist (for example, renewable energy technologies, low emissions 

transport technologies, waste recycling innovations). However, there are also many innovations 

emerging that are ‘sustainability agnostic’ (for example, artificial intelligence or blockchain 

technology). If such sustainability agnostic technologies were implemented with sustainability priorities 

they could significantly contribute to sustainability objectives.  When implemented without 

sustainability design principles embedded in the process however, there is a risk that unsustainable 

socio-technical regimes are further entrenched. An approach to infrastructure development and delivery 

that follows the principles of effectuation could be applied to innovations that are both ‘sustainable’ 

and/or ‘sustainability agnostic’. While promising, it is acknowledged that this may also lead to 

outcomes which do not align with sustainable development. How then, do niche innovations uphold the 

principles of sustainable development (and broader societal good) without pre-defining solutions or 

inhibiting innovation? The explicit inclusion of effectual design principles into the effectual urban 

governance model addresses this question.   

Articulating guiding design principles for an infrastructure project, when done collaboratively at a 

strategic level, presents an opportunity to define a bounded realm of possibility within which 

sustainable, and effectual innovations, may develop. Such innovations may include increasing public 

transport use, encouraging mixed-use urban development, providing cleaner water for communities, or 

reducing waste that is sent to landfills. Such guiding design principles do not specify characteristics of 

any technologies or solutions; rather, they represent outcome statements that align the development of 

the infrastructure solution to broader societal objectives without specifying any pre-determined form or 

function of potential solutions. This chapter argues effectual design principles, as part of effectual urban 

governance processes, set boundary parameters within which effectual innovation can happen in urban 

contexts while preserving and enhancing social value. To illustrate this point, this chapter takes ‘smart 

mobility’ as one case of socio-technical change currently occurring in cities around the world. It first 

outlines the rise of smart technologies in cities. It then highlights some of the challenges of incorporating 

smart mobility options into existing mobility approaches – and the risks of further entrenching 

unsustainable approaches. It then illustrates how the principles of design and available means from an 

effectual approach to urban governance can influence the outcomes of urban transport developments. 



 

115 

 

5.2 ILLUSTRATIVE CASE: SMART MOBILITY 

5.2.1 Smart Mobility Overview 

Globally, digitisation continues to grow rapidly, with implications for governments, businesses and 

citizens. In the transport sector, there are a number of emerging technology paradigms such as Mobility 

as a Service (MaaS) that are underpinned by a new wave of digital technologies and infrastructures. 

These emerging offerings characterise ‘smart mobility’, a subset of the broader ‘smart cities’ movement 

that is enabled by the application of Information Communication Technology (ICT) in urban 

infrastructural settings. Many of the technologies that enable these new ‘smart’ applications represent 

technologies that are inherently sustainably agnostic, with the outcomes being subject to the priorities 

and principles that govern their implementation.  

What constitutes ‘Smart’? 

The concept of ‘smart cities’ and ‘smart technology’ has existed for decades. The term ‘smart cities’ 

was first used in the 1990s to describe the impacts of ICT technologies on the infrastructure of cities 

(Alawadhi et al, 2012). Albino et al., (2015) identify 23 different definitions of a smart city in the 

literature since the year 2000. They note, “the use of the term smart cities is proliferating in many sectors 

with no agreed upon definitions”. Nor is there a single agreed template for framing a smart city 

(O’Grady and O’Hare, 2012).   

It is generally accepted that ‘smart cities’ and all of the subsequent definitions and approaches, are 

interlinked with the increasing application of ICT (Washburn et al., 2010). The concept of smart homes, 

smart energy grids and smart mobility, for example, are enabled and augmented by increasingly-

powerful ICT capabilities. This ICT-enabled enhancement of functionality is the general context for 

using ‘smart’ terminology in the literature and in practice.   

‘Smart city’ technologies are increasingly being promoted for their potential to address urban challenges 

(Yigitcanlar et al., 2019). The promise of more efficient transport networks being delivered through 

unprecedented connectivity, on-demand and autonomous vehicles, and increased safety is a powerful 

example of smart city technologies and one that is appealing to city governments. To be smart however, 

these emerging technologies need to address fundamental issues in transport systems and shift cities 

towards sustainability, rather than further embed unsustainable urban practices. 

‘Smart’ is not synonymous with ‘Sustainable’ 

As discussed in Part 1 of this thesis (Section 2.3.2 and Section 4.3.2), fossil-fuel based automobiles 

have come to be the central mode of transport in Anglosphere cities. Since the mid-twentieth century, 

many cities have adopted a car-based planning approach that has led to ‘automobile dependence’ 

(Newman and Kenworthy, 1999). Issues facing urban transport systems stem from regimes that rely on 
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modes of transport that are not spatially efficient (e.g. private automobiles), are polluting (petroleum-

based propulsion) and facilitate land use that is wide-spread and low density. Cities that introduce ‘smart 

technologies’ continually aligned to automobile dependence, risk these new technologies amplifying 

the characteristics of the existing socio-technical transport regime. The resulting congestion, travel 

times, pollution and sprawl are problematic.  

Viewing system change through the lens of socio-technical transitions theory highlights the importance 

of broader agency factors to address sustainability challenges, rather than just relying on technology 

alone. New or smart technologies and innovations provide opportunities for disruptive regime changes 

towards sustainability, due to an ability to bring about a new paradigm of accompanying social norms. 

To achieve sustainable outcomes however, the process of implementing these innovations must be 

aligned with sustainability.  

Albino (2015) notes many ‘smart city’ innovations claim to include sustainability, efficiency and social 

outcomes.  The extent to which the implementation of such initiatives has promoted these outcomes – 

or if the opposite has occurred – is unclear. For example, a study in California found that Uber vehicles 

on the road have an average passenger occupancy of 0.66 – or in other words, they are empty 34% of 

the time (Currie, 2018; SFCTA, 2017).This finding prompts the questions: In a world of on-demand 

and autonomous car-based travel, what level of additional ‘traffic’ will be created by empty vehicles 

that are simply on the roads between dropping off Passenger A and collecting Passenger B? Will current 

congestion issues be exacerbated by a new fleet of empty vehicles, circulating from one location to 

another to find their next passenger? This is just one of the risks posed by augmenting car-based 

transport systems with ‘smart city’ technologies.  

The degree to which ‘smart city’ visions are the product of marketing efforts by technology corporations 

has also been raised (Hollands, 2015; Albino et al., 2015; Luque-Alaya and Marvin, 2015). Lyons 

(2018), citing Luque-Ayala and Marvin (2015), notes “current understandings of [smart urbanism] lack 

a critical perspective compounded by an undue emphasis on technological solutions that disregard the 

social and political domains”. Hollands (2015) raises concern about the influence of commercial 

interests in driving the smart city agenda and an accompanying under-appreciation for any broader 

social and urban development consequences. These concerns are particularly pertinent in the context of 

effectual urban governance, which in an effort to more effectively deal with uncertainty, could enable 

private actors with available means and a willingness to make commitments to unduly influence the 

development trajectories of urban solutions.  

Sustainability can be an outcome of smart technology application. However, technologies that are often 

grouped under the ‘smart city’ umbrella can be agnostic in achieving both positive sustainability 

outcomes and the desired optimal levels of ‘smartness’. Ultimately, it is the enabling technologies, the 

solutions that are built on them, and the associated social institutions and practices that emerge with 
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them that govern the degree to which they produce sustainable outcomes. As a technological enabler 

within a complex socio-technical system, technologies do have the potential to drive radical 

sustainability regime change.  Accordingly, smart technologies are often presented as a silver bullet to 

cities’ woes (Luque-Ayala and Marvin, 2015). While ‘smart’ technologies are undoubtedly one of a 

number of avenues to facilitate sustainability transitions (Geerlings et al., 2012) they need to be aligned 

and managed with sustainability objectives at their core or they risk embedding unsustainable regimes 

more deeply. In the case of transport, evidence from cities around the world suggests that a smart 

mobility agenda with automobiles as the central transport artefact will further embed the existing 

automobile-dependent regime (Pangbourne et al., 2018; Metz et al., 2017; Wadud et al., 2016; Pyper, 

2014; McMahon, 2017). 

As identified in the previous section, ‘smart’ does not inherently equal ‘sustainable’. Creating regime 

change towards sustainable transport in Anglosphere cities requires a shift from ‘automobile-

dependent’ design principles towards ‘transit-oriented’ design principles. To illustrate the distinction 

between these two development trajectories, I discuss smart mobility through the lenses of two opposing 

socio-technical configurations:  

 The automobile-dependent city: Low density, urban sprawl with private vehicles as the 

predominant mode of transport.  

 The transit-oriented city: Higher density, mixed-use land development oriented around high 

performance public transport.  

These two models are used to illustrate how design principles and available means can influence 

outcomes. As detailed earlier, each model articulates values and broad objectives of the communities 

they seek to serve. In reality, city transit systems are complex and comprised of a patchwork of 

overlapping development patterns and infrastructure policies and legacies. The two configurations 

above illustrate two opposing development trajectories that would, ultimately, give rise to two distinct 

sets of design principles in an effectual urban governance approach. The difference between 

automobile-dependent and transit-oriented mobility systems is illustrated in Figure 5-1 below. 
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Figure 5-1: Comparison of traditional ‘automobile dependent commuting’ to ‘Transit Activated 

Corridor commuting’ with quality transit lines, last mile connectivity and integrated stations 

underpinning development. Source: Adapted from Glazebrook & Newman, 2018. 

The approaches cities take to achieving a more balanced and multi-modal transport system, such as a 

the transit-oriented city, and those that reinforce the role of private vehicles, such as in an automobile 

dependent city, can be discerned through focusing on their policies that are aimed at reducing vehicle 

emissions. In the United States, Todd Litman (2021) distinguishes between policies focused on ‘Clean 

Vehicles’ and those focused on ‘Vehicle Travel Reductions’. Litman defines Clean Vehicle strategies 

as ‘Technologies and policies that reduce emission rates per vehicle-mile’, and Vehicle Travel 

Reduction strategies as ‘Travel Demand Management and smart growth policies that reduce total 

vehicle travel’. Although the United States has an embedded regime of automobile dependency, 

Litman’s review of emissions reduction policies reports a stronger emphasis on ‘Clean Vehicles’ i.e. 

maintaining automobile dependence while reducing the carbon intensity of these vehicles, than on 

reducing vehicle kilometre travelled.  

Table 5-1 provides examples of specific emissions reduction strategies that fall under automobile-

dependent and transit-oriented approaches to city mobility.  
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Table 5-1: Emission reduction strategies representative of Automobile-Dependent and Transit-

Oriented Transport Regimes (Adapted from Litman, 2021).  

Automobile-Dependent Transport Strategies 

Clean Vehicle Strategies (Litman, 2021) 

Transit-Oriented Transport Strategies 

Vehicle Travel Reduction Strategies (Litman, 2021) 

‘Aim to achieve sustainability outcomes by reducing 

the emissions of private vehicles, without 

fundamentally shifting the design principles that 

govern the transport regime’ 

‘Aim to achieve sustainability outcomes by 

fundamentally shifting the design principles that 

govern the transport regime’ 

 Shifts to more efficient and alternative 

fuel vehicles (e.g., electric and 

hydrogen).  

 High emitting vehicle scrapage 

programs.  

 Efficient driving and anti-idling 

campaigns.   

 Switching to lower carbon and cleaner 

fuels.  

 Inspection and maintenance programs.  

 Resurface highways.  

 Roadside ‘high emitter’ identification 

 Multimodal planning (improve walking, 

bicycling, public transit, ridesharing, 

etc.) 

 Smart Growth policies that create more 

compact and multimodal communities.  

 Transportation Demand Management 

programs (commute trip reduction, 

freight transport management, etc.)  

 More efficient road, parking and vehicle 

pricing.  

 Vehicle parking policy reforms. 

5.2.3 Available Means Facilitating Smarter Mobility Options 

Effectual urban governance can be considered a process of co-creating urban artefacts from means. As 

explicitly stated in the model presented in Chapter 4, this process is driven by stakeholder commitments 

that work to reduce uncertainty. In the context of smart mobility, this subsection identifies key emerging 

smart mobility means and smart mobility artefacts (or solutions/applications) available in the sector.  

Means for Smart Mobility: Examples of Emerging ‘Sustainability-Agnostic’ Technologies to Enable 

Smart Mobility Solutions  

There are many ICT technologies that have an increasing number of applications to the urban transport 

sector. The technologies listed here can be considered ‘sustainability-agnostic’, in that they present 

opportunities to contribute to both sustainable and non-sustainable transformations. This depends on 

the design application and the available means to build them. In the transport sector, digital 

infrastructure and devices and smart tools and capabilities are ‘available means’ in the design and 

implementation processes.  
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Digital Infrastructure and Devices 

Digital infrastructure forms the basis for data to be collected and information to be shared. It is key to 

smart cities. The tremendous surge in digital infrastructure has been integral to the emergence of smart 

city concepts. Examples of digital infrastructure are:   

 Mobile Devices: Portable devices such as smartphones mean that citizens are interconnected with 

each other and their infrastructure. Citizens are able to engage with smart city systems through their 

devices, allowing a greater level of efficiency that is tailored to the users’ needs. This 24/7 

connectivity also means that greater amounts of data are being collected from smartphones and their 

applications, and this data is being used by companies to help inform and develop smart city 

solutions. 

 Internet of Things (IoT) Sensors: Sensors have long been used in transport systems, such as to 

detect vehicles waiting at traffic lights or detect a train approaching a station. However, sensors are 

becoming much more wide-spread. Internet connectivity means sensors are now able to 

communicate in real-time to provide greater levels of insight on the state of the transport system. 

These insights enable transport authorities, and private operators, to more accurately understand and 

effectively manage the system and also empower citizens to make better travel decisions. 

 Wireless Connectivity and the Cloud: Wireless connectivity and information transfer has 

significantly increased the potential for new capabilities to be developed that track movement of 

people and vehicles in real time, and at a greater level of detail (rather than only relying on 

centralised points of data collection such as stationary cameras or sensors). Wireless communication 

between people, vehicles and infrastructure forms the backbone for many smart city applications. 

Quickly processing this data in cloud-based systems reduces reliance on local infrastructure.   

 Distributed Ledger/Blockchains: Trusted distributed ledgers such as Blockchain provide a range of 

functionality to transport systems (Hargroves et al., 2019). Blockchains are distributed systems of 

information that facilitate the transfer of value between parties without the need for an intermediary. 

‘Smart contracts’ allow for automated agreements that can execute when certain conditions are met. 

The technology is currently being developed to assist authorities with vehicle registration, underpin 

micro-payments between shared vehicles and users, and provide interoperable multi-modal transport 

payment currencies.   

 Cameras: Security/CCTV cameras can underpin a range of smart city insights. Many cities already 

have a number of cameras installed, for example, traffic cameras and/or security cameras. 

Traditionally, these cameras have been for security, however due to new capabilities such as AI-

powered ‘Computer Vision’ they are becoming smart city sensors in their own right, able to produce 

data on flows of people and traffic.  

Smart Tools and Capabilities  
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Smart tools and capabilities represent technologies and processes that collect, transmit and process the 

information collected into meaningful outcomes. The application of smart tools and capabilities requires 

much more intentional thinking about the types of outcomes that will be prioritised and produced for 

users. Examples of smart tools and capabilities are: 

 Big Data Analytics: The installation of vast amounts of ICT infrastructure results in huge amounts 

of data being collected – this is termed ‘Big Data’. This data creates the opportunity for decision-

making to be informed by never-before-seen levels of information and insights. The analysis of Big 

Data often seeks to perform analysis across large volumes of data, which may have seemingly little 

direct relationships. Big Data perspective allows new linkages and patterns to be discovered.  

 Artificial Intelligence (AI): Artificial Intelligence stands to enhance the computational and decision-

making capabilities of many industries. It is being rapidly developed across many avenues of 

transportation such as acting as the ‘brains’ behind self-driving autonomous vehicles to real-time 

network prediction and optimisation. AI has the ability to harness big data analytics and make 

decisions to improve the efficiency of the network. Trained using historical data and comparing this 

to current states of the system, the data that is input (which can be contributed to by IoT sensors 

among other sources) is important in ensuring the accuracy and validity of AI tools.   

 Integrated Platforms and Dashboards: Digital platforms and data dashboards can integrate 

different modes and data insights into a format that is easy to interpret and use. In mobility, ‘Mobility 

as a Service’ offerings (which provide a number of specific functions or applications), can integrate 

shared transit options, on-demand ride hailing services, and last mile options including shuttles, 

scooters and bicycles into a single user interface. By doing so, users are able to see different mobility 

options for their travel, choose a combination of particular modes based on time and cost, and make 

a single, integrated payment. Such platforms will integrate many technological capabilities, such as 

those described above, and stand to become the interface through which a city’s transport system is 

coordinated.  

Artefacts of Smart Mobility: Examples of Emerging Smart Mobility Applications 

Drawing on the digital infrastructure and smart tools and capabilities identified in the previous sub-

section, Table 5-2 provides a list of emerging applications in the Smart Mobility sector. There are a 

wide range of applications being developed and/or have been implemented aligned to both the ‘smart 

automobile dependent city’ and the ‘smart transit-oriented city’.  
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Table 5-2: Emerging Smart City Applications in the Mobility Sector 

Emerging Applications Aligned to the 

Smart Automobile Dependent City 

Emerging Applications Aligned to the 

Smart Transit-Oriented City 

 Real time updating and optimisation of traffic signals 

based on traffic conditions (Maryland Department of 

Transportation, 2017). 

 Monitor safety measures and inform warning systems 

(Cohen, 2012). 

 Real-time management responses to traffic jams 

created by traffic congestion (Mullich, 2013; 

Solomonow, 2012; Integrated Media Systems Centre, 

2016).  

 Provide information on mobile phones or public signs 

to improve traffic conditions for motorists. 

 Update motorists on expected trip times to destinations 

based on changing traffic conditions. 

 Provide motorists with real-time route suggestions to 

avoid congestion (Google, Waze). 

 Flexible and adaptable speed limits. 

 Smart parking sensors providing private automobiles 

with real-time information on availability of parks 

(Here Mobility, 2020). 

 Enhanced logistics efficiency including real-time 

validation of authenticity of cargo and real time trip 

routing (NTI, 2018).  

 Perform predictive congestion management and 

alerting network users and managers when congestion 

conditions are imminent (Clinton, 2015; Integrated 

Media Systems Centre, 2016).  

 Monitor network and asset characteristics such as 

vehicle data, engineering data, and natural hazard data, 

to inform pre-emptive maintenance (Cohen, 2012).  

 Assist with traffic management and congestion 

prevention by identifying network flow interruptions 

(SCC, 2016; Lu et al., 2014; Highway Engineering 

Australia, 2015).  

 Monitor vehicle behaviour to create a baseline profile 

of safe vehicle behaviour, which can be used to 

identify irregular and unsafe behaviour (Hossain, 

2012).   

 Monitor location of public transport vehicles within 

network to provide real-time schedules, arrival and 

departure times, and location of approaching vehicle 

(Harmony & Gayah, 2017). 

 Monitor speed and separation distance of transit 

vehicles to inform safety measures and warning 

systems (SEPTA, 2015). 

 Monitor energy efficiency of transit vehicles to 

optimise driver behaviour (Shenzhen Bus Group). 

 Modify traffic light duration to allow pedestrians with 

restricted mobility longer time to cross the road 

(Dynniq, 2020).  

 Passenger counting to inform real-time trip planning 

and routing (Eurotech, 2016). 

 Digital fare collection across multiple agencies and 

modes of transport (Genfare’s ‘Genfare Link’ 

application).  

 Provide greenway and priority to cyclists (Siemens 

Mobility, 2020). 

 Inform transit riders of local services on route such as 

shops or restaurants (Digi, 2020). 

 Prediction of public transit vehicle arrival times, delay 

or congestion (Fujitsu, 2016; Tan et al., 2008; Chien 

et al., 2002; Jeong et al., 2004). 

 Prediction of demand levels, locations and timing 

using mass transit data analytics (Siemens Mobility, 

2020). 

 Dynamic bus operation optimisation to reduce excess 

wait times for public transit (Gkiotsalitis, 2016). 

 Optimisation of public transport vehicles required for 

schedule coverage (Mendes-Moreira, 2015; Khiari et 

al, 2016). 

 Public transit vehicles capable of intelligent driving 

and autonomy to reduce operating costs and increase 

safety (UITP, 2017). 

 Public transport on-board information and 

communications systems to provide network and 

travel time updates (Siemens Mobility, 2020). 
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 Enforce traffic regulations through visual and other 

means; including breaches in lane use, breach of traffic 

signals, weight limits, and allowable vehicle types.   

 Provide priority to emergency vehicles. 

 Ability to establish identification and streamline 

vehicle ownership documentation and registration to 

reduce associated transactions (US DoT, 2018). 

 Facilitate congestion zone charging, road user 

charging and collection of tolls and charges in real 

time (Noordegraaf, 2009).  

 Remove intermediaries and improve the efficiency and 

level of customer service of ride share services (NBC, 

2015). 

 Intelligent charging of transit fleets (Shanghai Bus 

Group; Shenzhen Bus Group). 

 Accident risk prediction based on driver profiling to 

inform proactive driver training interventions (NEC, 

2014). 

 Smart travel assistants for journey planning and real-

time public transport assistance (Axon Vibe, 2019).  

 Customer assistance tools and support systems e.g. 

Chatbots (Ono, 2018). 

 Flexibly change the prioritisation of traffic modes 

(Siemens Mobility, 2020).  

The solutions listed in Table 5-2 draw on the same ICT infrastructure, however each can have 

significantly different implications for a city depending on the objectives under which they are 

developed and implemented.  

These examples show that while technology, and available means more generally (available means are 

much broader than just ICT technology – however these technologies have been used in this chapter to 

illustrate one example of available means in the context of smart mobility), are enablers for 

sustainability transitions, they are a means not an end, as the end-state artefact/s or applications are 

influenced by the broader socio-technical system.  

5.2.4 The Importance of Design Principles for Effectual Urban Governance 

As demonstrated in the previous section, the same ‘means’ can be shaped and applied to develop smart 

mobility applications that are aligned with differing socio-technical regimes. The design principles that 

guide the development of solutions will influence the types of solutions that are developed. From the 

outset under a causation logic, ‘prescriptive’ design principles based on a preferred outcome are distinct 

and in contrast to effectual design principles which are instead more akin to ‘desired outcomes’ without 

being overly prescriptive about the types of solutions that should be pursued.  

Based on the smart mobility means and solutions collated above, Figure 5-2 conceptualises the 

relationship between design principles, artefacts/available means and outcomes produced through the 

process of solution development. The Figure conceptualises the relationship between design principles 

and outcomes, with the process of innovation translating and using available means to produce artefacts. 

The process model of effectual urban governance, as developed in Chapter 4 (or other processes for 

developing innovations), occurs within and across the ‘processes’ depicted in the framework shown 

below. The applications and solutions that are developed are influenced by the design principles that 

guide the innovation process.  
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Figure 5-2: Conceptual Framework for Principles, Means/Technology, and Artefacts/Outcomes in 

Smart Mobility 

Figure 5-2 conceptualises:  

 The relationship between design principles and the processing/production of artefacts (smart 

city applications/solutions) and the associated outcomes of these artefacts, and the subsequent 

reinforcement of practices (‘structuration of principles’) that results from a particular set of 

design principles.  

 The distinction between sustainability or sustainability-agnostic means that can be leveraged to 

achieve different futures depending on the guiding design principles established by a niche. 

In practice, the transit-oriented and automobile-dependent city are not mutually exclusive. Cities will, 

have, and/or are in the process of implementing a combination of the applications across both categories 

found in Table 5-2. Some cities may not pursue smart transit systems. For city planners and/or 

entrepreneurs seeking to reduce uncertainty and act based on stakeholder commitments to improve 

urban mobility, any of the smart applications may represent viable cost effective opportunities. 

However, an effectual approach to urban governance, bounded by effectual design principles, is more 

holistic.  In this approach, interventions planned and funded by governments must meet the imperative 

for sustainability transitions and also consider social value and ecological limits.  

Without articulating the socially-acceptable bounds of innovation when it is a publicly planned and 

funded innovation, there is risk that effectual urban governance may not provide a cohesive contribution 

to meeting societal goals.  
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Effectual design principles align decision-making logic in governance processes involving public 

infrastructure, with broader societal good.  These are not causal pre-determined ends, or mode-specific 

transport solutions. Rather, they are outcome-led design principles that broaden opportunities to develop 

creative urban solutions when compared with traditional predict and provide transport planning 

methodologies, while embedding social and environmental value creation in the process. The 

introduction of effectual design principles addresses a key gap that arises when applying effectuation 

theory directly to urban governance; this is the translation of a predominantly private sector or 

‘entrepreneurial’ approach to value creation, to an approach that is suitable for urban governance 

processes to deliver public benefits.  

In the transport sector in Europe, Sustainable Urban Mobility Planning (SUMP) has emerged to more 

effectively tackle the complexity of cities and promote more integrated and planning processes (Eltis, 

2016; Newman, 2020). Table 5-3 summarises the shift in focus of SUMP compared to traditional 

transport planning which is more aligned to a causal ‘predict and provide’ approach than the SUMP 

methodology which reflects a more integrated and interdisciplinary approach.  

Table 5-3: Summary of Guidelines for Sustainable Urban Mobility Planning compared to 

traditional Transport Planning (Eltis, 2016; Cited Newman, 2020). 

Traditional transport 

planning 
 Sustainable Urban Mobility Planning  

Focus on traffic  Focus on people 

Primary objectives / desired 

outcomes: 

Traffic flow capacity and 

speed 

 Primary objectives / desired outcomes: Accessibility and quality of life, as well 

as sustainability, economic viability, social equity, health and environmental quality 

Modal-focused  Balanced development of all relevant transport modes and shift towards cleaner and 

more sustainable transport modes 

Infrastructure focus  Integrated set of actions to achieve cost-effective solutions 

Sectorial planning document  Sectorial planning document that is consistent and complementary to related policy 

areas (such as land use and spatial planning; social services; health; enforcement and 

policing; etc.) 

Domain of traffic engineers  Interdisciplinary planning teams 

Planning by experts  Planning with the involvement of stakeholders using a transparent and participatory 

approach 

Limited impact assessment  Regular monitoring and evaluation of impacts to inform a structured learning and 

improvement process 
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The SUMP methodology provides an example of how a more effectual approach can be taken to 

developing transport projects. It also shows the role of design principles or ‘desired outcomes’ in 

shaping solutions without being prescriptive about the types of solutions that should be pursued. Key 

tenets aligned to effectual urban governance that are embodied by SUMP guidelines are a non-mode 

specific approach (i.e. not narrowing the solution space to traffic interventions), interdisciplinary 

planning teams, and the involvement of stakeholders throughout the process.  

It is evident from Table 5-3 that this shift in thinking promotes innovation. The shift towards a more 

integrated and holistic view of transport planning expands the scope of possibilities that can be 

developed. Other effectual design principles that could arise for Sustainable Urban Mobility Planning 

projects, to guide the solution development process include:  

 The project should increase population access to jobs. 

 The project should increase population access to everyday services. 

 The project should support economic growth. 

 The project should improve safety of the transport network for all road users. 

 The project should contribute to a reduction in greenhouse gas emissions. 

 The project should support the more diverse travel needs of women.  

 The project should seek to unlock integrated land development opportunities.  

 The project should contribute to improving urban air quality.  

Effectual design principles like these do not specify the form or function of solution. They are outcome-

oriented and provide a guiding compass for effectual stakeholder commitments to collaboratively shape 

urban solutions for the public good while embedding social and environmental value in the process.  
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5.3 CONCLUSIONS AND CONTRIBUTION TO THESIS 

This chapter highlights the need to embed design principles in effectual urban governance process. It 

uses smart mobility as an illustrative case to demonstrate that available means can be leveraged for a 

multitude of possible artefacts. It also highlights the risks of limiting innovation design and 

implementation processes to self-selecting stakeholder commitments with the main risk further 

embedding socio-technical regimes that are not aligned to a sustainable future.  

This chapter has addressed a key challenge that arises when taking effectuation and translating it to the 

context of urban governance. For entrepreneurs, addressing uncertainty through self-selecting 

stakeholder commitments creates a robust basis upon which to grow a business. However, in the context 

of urban governance, achieving social and environmental value are key outcomes that must also be 

considered when developing urban interventions. Therefore, effectual urban governance requires 

effectual design principles that can guide innovation towards social and environmental objectives. As 

highlighted through reference to Sustainable Urban Mobility Planning, the introduction of design 

principles to guide planning of urban infrastructure expands the realm of possibilities of an urban 

infrastructure undertaking.  

 This Chapter makes the following contribution to this thesis and the literature:  

1. Interrogates the concept of ‘smart cities’ and challenges the assumption that smart is by default 

sustainable, and applies  a socio-technical perspective on sustainability transitions, smart cities 

and entrepreneurship.  

2. Collates evidence of emerging smart mobility applications from across the world and 

categorises them based on their alignment to two diverging mobility futures, namely the 

automobile-dependent city and the transit-oriented city. Both apply the same ‘smart’ ICT 

technologies however with different design principles as a basis and different outcomes.  

3. Enhances effectuation theory, particularly as it applies to urban governance, by making the case 

for the inclusion of effectual design principles aligned to sustainable development. Embedding 

the social and ecological dimensions imperative for urban interventions that impact human life 

addresses a limitation of effectuation theory to inform governance for systems change towards 

sustainability.  
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6.1 CONTEXT 

When determining a starting point or ‘basis for action’, a key principle of effectuation is a preference 

to “begin with a set of available means, rather than pre-determined ends” (Sarasvathy, 2009). When 

establishing a new venture, expert entrepreneurs begin with what is available - in the form of resources, 

networks and their own ability. Under this model, preference is given to actions which harness and build 

upon available resources or networks.  

Effectual urban actors begin with what is locally available, seeking to connect with existing cultures, 

competencies, or initiatives. There is recognition that in complex systems, transferring best practice can 

prove not to be best practice at all (Madanipour et al., 1998; Walloth, 2016; Heraurd, Kerr and Burger-

Helmchen, 2018). By beginning with what is available, rather than a pre-conceived idea of what should 

be, effectual urban governance projects and solutions can better reflect the increasingly distributed and 

complex nature of cities, especially as urban projects are complex across multiple dimensions (Heraurd, 

Kerr and Burger-Helmchen, 2018). One dimension of complexity is that urban projects impact and 

involve a range of diverse urban stakeholders who have different knowledge, preferences and decision-

making procedures.  A second dimension of complexity, is that urban projects, particularly large 

infrastructure projects, are a ‘bet on the future’ (Heraurd et al., 2018). This is in the sense that a piece 

of infrastructure should remain useful as new technologies and practices evolve around it over the 

decades to follow. However, it is also the case that infrastructure shapes the evolution of the city and 

urban life around it, thereby forming a reciprocal relationship where providing new infrastructure 

maybe an exercise in betting on the future, and simultaneously, an exercise in shaping it.   

Effectual urban governance calls for a collaborative, co-created vision that is shaped by effectual 

stakeholders; it aims to increase the structuration of niche innovations through effectual stakeholder 

commitments, projects and learning.  This is not to have engineers or policy makers pre-determine what 

outcome is preferable for the city or community in a top-down fashion. This process begins with 

assessing available means and using them as a basis for shaping a project that is able to maximise value 

creation through buy-in and contributions by self-selecting stakeholders. As commitments are made 

and projects are delivered, new resources become available, both through an active process of seeking 

out ‘slack resources’ (Sarasvathy, 2009), and by achieving greater buy-in and subsequent commitments 

from local actors with resources at their disposal – as discussed further in Chapter 7 (Effectual Urban 

Governance: Partnerships). Beginning with available means is a crucial element in incorporating the 

benefits of bottom-up urbanism into effectual urban decision-making.   
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Figure: Dynamic model of effectual urban governance – with Available Means the focus of this 

chapter  
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6.2 THE TENSION BETWEEN TOP-DOWN AND BOTTOM-UP 

PLANNING 

The majority of urban projects do not begin from a clean slate, but instead seek to influence the 

evolutionary trajectory of the area where they occur (Heraurd, Kerr and Burger-Helmchen, 2018). 

Given the complexity of urban projects, and the long-lasting impacts they have on communities, the 

involvement of urban stakeholders in planning processes has been raised as a critical area of focus to 

improve how projects address the true needs of the communities they serve. Criticism of traditional top-

down planning has highlighted a lack of appreciation for local communities and conditions when 

formulating plans and executing urban projects as they rely predominantly on expert technical opinion 

rather than citizens’ input (Sabatier, 1986; Murray et al., 2009, p. 444). For example, technical standards 

are central to the top-down planning process. As Pissourios states, “In particular, standards are part of 

ways of thinking and strategy-making processes; underestimate the preferences of local communities; 

and replace public participation and judgement with experts’ knowledge” (Pissourios, 2014). To 

achieve scalability and disruption – innovations must be shaped by demand in order to gain traction. 

Translating this to the context of urban projects, success is linked to a project’s ability to meet local 

needs.   

However, top-down processes also have their benefits. As Hardin (1968) articulates, when individuals 

act in their own best interest, shared resources are often depleted to the detriment of the broader group 

– this is known as the tragedy of the commons. Society faces grand challenges, particularly related to 

climate change and sustainable development, for which coordination at a higher level than the 

individual or local community is required. In the 1990s, with the emergence of the communicative 

approach to planning – or ‘communicative planning’ – planning shifted to incorporate bottom-up 

processes, in that there was a greater focus on gathering stakeholders and seeking their input on planning 

decisions (Innes, 1995). More recently this approach has been called collaborative planning 

(Linnenluecke, 2017).  

A more bottom-up planning model has made urban planning much more political. Progress can be 

crippled by local actors, albeit by design (with protection mechanisms in place to prevent top-down 

governments taking irrevocable action), whereby conservative members of the population are opposed 

to progress or development in their local area, and therefore actively seek to block project proposals 

that are representative of sustainable urbanism (for example, higher density development).  

In contrast, China’s approach to urban planning and economic development is much more top-down – 

and has resulted in significant progress and urbanization over the past half century. For example, the 

city of Shenzhen has achieved the phenomenal feat of converting its entire bus fleet of 14,000 buses to 

electric as of 2019, as well as its taxis, due to very clear top-down government ambition, support and 
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alignment with a national industry strategy (Lu et al., 2018). This has been replicated in other cities 

across China with astounding levels of electric bus uptake.  

Challenging questions arise from the tension between these two approaches:  

 How does society respond to grand complex challenges such as climate change and sustainable 

development, while balancing nuanced community interests?  

 How best can city planners appreciate the increasingly distributed nature of cities and the 

variation between local contexts? 

 How does society unlock the ability to make progress quickly and effectively, when it can be 

stalled by the ‘loud minority’ who are opposed to change? 

 How can demand-drivers be leveraged to accelerate the uptake of sustainable innovations, 

rather than supply-push solutions that may be sub-optimal? 

Effectual urban governance aims to address these questions, at least in part by providing insights from 

entrepreneurship literature. Effectual urban governance is not a purely top-down or bottom-up approach 

to planning and delivery of projects. Effectual urban governance provides a framework for collaboration 

between governments, citizens and businesses to constructively deal with urban challenges and 

proactively shape better urban futures. After all, governance is not just what governments do – it places 

agency with all urban stakeholders.  ‘Available means’ – whether that be existing visions, policies, 

history, local actors, networks, or materials – are the starting point for an effectual process.    

6.3 THE BASIS FOR ACTION: CAUSATION VS. 

EFFECTUATION 

Participants in urban projects must make choices under conditions of complexity, uncertainty and 

resource constraints. Effectuation-based decision making is much more focused on available resources, 

what can be controlled or exists and can be acted upon. Conversely, causation-based decision making 

is more focused on a pre-determined outcomes, and causation processes are focused on obtaining the 

required means to create this end. A property developer operating through causal logic may set out to 

build a structure that has been selected from a catalogue of innovative designs that are location agnostic. 

On the other hand, the effectual property developer first focusses on understanding the local context 

and becomes aware of the means available, e.g. the history of the site, the local guiding norms, character 

and culture of the surrounding area, the local strategic ambitions and policy, nearby travel attractors 

and activities of citizens, relevant infrastructure and finance. The effectual developer is intentional in 

not allowing too many pre-conceived notions about the final solution determine the early stages; 

instead, relevant parties are invited into the process to foster the emergence of a project that is suited to 

its environment.   
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On a broader scale, urban regeneration through a causal process may seek to demolish existing buildings 

and structures and re-build new ones based on industry-leading design guidelines. In contrast, urban 

development through an effectual lens may seek to build upon the existing character and incorporate 

local actors into this process, regenerating the area while maintaining its heritage. This approach is not 

about denying what exists and starting anew, but rather looking for elements that can be leveraged and 

built upon. This is a focus on evolving rather than erasing what exists. This focus on evolution is 

important in complex systems, and effectual urban governance seeks to enrol actors to play a role in 

steering this evolution.   

The provision of urban rail projects in cities is more reflective of causal logic than effectual logic. 

Transport modelling is based on predicting flows of people, estimating public transport requirements 

and assuming that transit provision will encourage post-rail development by the private sector. 

Following this methodology, the rail is broadly publicly funded. However, taking Australian cities as 

one example, it is apparent that compared to the rest of the world, the land development that is assumed 

to follow around transit nodes often does not eventuate. In contrast, Australia’s initial tram lines of the 

early 20th Century focused on identifying land availability and development opportunities, and 

leveraging private sector partnerships to collaboratively provide transit infrastructure and land 

development, resulting in successful public-private partnerships with private funding for public 

infrastructure (Davies-Slate & Newman, 2019). This historic approach started with available means – 

being land development opportunities – rather than transport system optimisation.    

Much like the tram lines of the early 20th Century, effectual urban governance requires understanding 

the local context, and shaping integrated infrastructure systems with partners. Available means form 

the basis of the opportunities that can be pursued. 

6.4 THE RELATIONSHIP BETWEEN AVAILABLE MEANS AND 

VALUE CREATION 

Effectual urban governance focuses on what can be controlled to create value rather than acting based 

upon predicted outcomes. As articulated by Sarasvathy (2009), this means focusing on the controllable 

aspects of an unpredictable future rather than actions based on predictions of an uncertain future. The 

conditions of uncertainty and unpredictable futures are a key feature of entrepreneurial environments 

(Knight, 1921). Similarly, they are key features of the complex systems in which many urban projects 

take place, particularly within a global climate or political context. As identified in Chapter 2, in his 

seminal work on uncertainty, Knight (1921) posited that uncertainty constitutes the ultimate source of 

profit for the entrepreneur. The ‘unknown unknowns’ that, by their very nature, characterise uncertainty 

are a product of a knowledge gap within the market, and knowledge of a specific domain can create the 

opportunity for novel and unique solutions to be created.  
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In his global best-selling book The Blue Economy, Belgian sustainability entrepreneur and Professor 

Gunter Pauli, reiterates the importance of starting with what is locally available when undertaking 

projects in complex systems (Pauli, 2009; Pauli, 2017). His Blue Economy model is based on 

entrepreneurial practice around the world. The model extends the ‘Circular Economy’ model and places 

a stronger focus on complex systems, their interrelated nature and the subsequent opportunities for 

economies of scope rather than economies of scale. In essence, Pauli’s (2009) model suggests that rather 

than taking a ‘core competency’ approach that is representative of causation logic, entrepreneurs can 

create the most value by focusing on what is available and generate multiple interrelated benefits by 

diversifying their production portfolio based on underutilised resources, for example,  the waste stream 

from one process as an input for another. By creating complementary processes that often leverage 

underutilised resources as inputs greater value is created through synergy. Drawing many insights from 

how nature itself operates, Pauli (2009) argues that when dealing with complex systems, starting with 

what is locally available is key to maximising value creation, and much of this value is spread across a 

number of interrelated value streams. 

Pauli’s (2009) work strongly resembles a shift in decision-making logic from causation to effectuation. 

Pauli (2009) presents 112 case studies from around the world spanning various sectors including 

manufacturing, agriculture, food, buildings, housing and energy. He states, “the approach looks anew 

at what is locally available, from that which was once thought of as waste product or weed, to 

infrastructure of assets that have been phased out and left unproductive”. In the same way, Sarasvathy 

(2009) posits that ‘slack resources’ can be leveraged to create greater value in entrepreneurial ventures 

and should be a core focus when identifying available means. Similarly, effectuation logic also holds 

leveraging contingency as a core principle, whereby entrepreneurs look at unexpected events, or 

underutilised assets, as opportunities rather than constraints. In applying an effectual urban governance 

approach in the context of cities, leveraging available means constitutes a cornerstone for action and 

innovation.  

A focus on available means presents the opportunity to get started and build traction for new initiatives, 

it may also ensure that value is added through leveraging and enhancing local contextual factors. 

Further, it can uncover potential value creation opportunities that may not be blatantly obvious but stand 

to deliver significant benefits when acted upon. Effectual entrepreneurs use this logic, often in 

conditions of heightened uncertainty, to seek commitments from stakeholders and reduce uncertainty. 

The best entrepreneurs acknowledge that their hypothesis about the world or a particular market is just 

their own. The best entrepreneurs also do not hold onto their own hypothesis at all costs, but instead 

turn to their potential customers and partners to look for answers.  

Entrepreneurs test, experiment and learn with the intention of uncovering unique insights and means 

that are embedded with the complexity and uncertainty of the system. Mining the market for means, the 
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unique insights uncovered by the entrepreneur through interaction and networks are the ‘hidden gems’ 

that represent value in an uncertain world. In the case of the Willunga Basin Water Company, discussed 

in Chapter 4, the wastewater discharge into the Gulf of St Vincent was leveraged to create a secure 

water supply to underpin decades of economic prosperity for the region. This also created the added 

value of dealing with the environmental concern of wastewater discharge into the Gulf.   

Effectual urban governance, just like entrepreneurs who develop artefacts based on their customers’ 

needs, provides a framework for the creation of unique solutions that have the potential to unlock 

multiple sources of value beyond what is traditionally considered the primary objective by the technical 

experts. As Pauli (2017) states, “the import of external solutions renders the local communities blind to 

the wealth that they have locally”. To reiterate the point made at the beginning of this section, 

transferring best practice into a complex system like a city, without an appreciate for local drivers and 

preferences, can prove not to be best practice at all (Madanipour et al., 1998; Heraurd, Kerr and Burger-

Helmchen, 2018; Walloth, 2016). 

6.4.1 Creating Value with Available Means in Practice 

This section provides four examples of value creation based on available means to demonstrate this 

principle of effectual urban governance in an infrastructure context. Two of the examples drawn from 

Pauli’s (2009) The Blue Economy exemplify leveraging available means for economic regeneration 

and the provision of infrastructure for bio-chemical manufacturing and energy in a regional context. By 

starting with what is locally available and focusing on economies of scope rather than economies of 

scale, these initiatives uncover hidden gems and capitalise on multiple opportunities. Following these 

two cases in regional regeneration, the other two examples highlight the value in applying effectual 

urban governance to urban transport projects in the same way that entrepreneurs apply the approach in 

other contexts.  

Two Cases in Regional Regeneration 

Regional Case 1: Biorefinery in Porto Torres, Sardinia, Italy  

Novamont are an Italian company who are recognised as global pioneers in the production of 

biopolymers (to produce bioplastics) and leaders in the supply of biochemicals to customers all over 

the world. Their story began in 2013, with the opening of their first facility in Porto Torres, Sardinia, 

Italy. At this time, the Sardinian region was suffering from declining economic opportunities – with 

their major petrochemical facility struggling to maintain supply due to the loss of low-cost petroleum 

from Libya after the Arab Springs uprising. The region had also turned away from its traditional 

agricultural production to focus on tourism, despite having 175,000 acres of fertile agricultural land. 

However, following the 2008 financial crisis, tourism also diminished. In 2013, petrochemicals had 
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become unprofitable, tourism was low, and the farmers in the area were being subsidised by the 

European Union not to farm. 

Novamont identified that a significant portion of the petrochemical facility – which at the time was 

considered a stranded asset – could be used to process biological feedstock to create biochemicals. 

However, it appeared there were no immediate agricultural crops or sufficient population to provide the 

feedstock. Novamont investigated the available means and discovered that throughout the surrounding 

once-agricultural land grew a native artichoke thistle that was growing rampant due to the absence of 

agricultural production (scientific name: Cynara Cardunculus). This thistle was capable of being 

processed into protein, animal feed, bio-plastics, bio-lubricant, herbicides and elastomers. Better yet, 

being a perennial, the thistle required no tilling, fertilisers, irrigation or pesticides.  

By taking an approach that was based on available means while also leveraging contingency, Novamont 

had recognised two pivotal slack resources in the form of the retired petrochemical facility - a stranded 

asset - and the naturally occurring weed. The petrochemical group responsible for decommissioning the 

facility, entered a joint venture with Novamont to repurpose the retired facility to process the naturally 

abundant thistle, developing a partnership, rather than being competitors, and driving niche 

structuration, as further discussed in Chapter 7. By identifying and utilising available means, what was 

once a petrochemical site processing 2.5 million tonnes of petroleum fuel and naptha into 700,000 

tonnes of chemicals, became a biorefinery processing 360,000 tonnes of thistles into valuable bio-

chemicals that are used to produce 350,000 tonnes of bio-plastic, elastomers and functional chemicals 

and exported around the world.  

Following causation logic, Novamont would have likely taken their research from the laboratory using 

a specific organic feedstock and searched for a suitable location where this feedstock was abundantly 

available and could be purchased cheaply. Novamont may have then developed a business case for the 

facility and designed a production facility, secured investment and proceeded to maximise production 

and reduce inefficiencies over the course of the project life. By taking an effectual approach and being 

guided by available means, particularly in the form of slack resources, Novamont uncovered available 

means that underpinned a stronger business model than would have been possible through a causal 

logic, and stimulated newfound economic prosperity for a region in decline. This outcome represents 

maximising stakeholder value, not just shareholder value.  

Regional Case 2: Renewable Energy and Water in El Hierro, Canary Islands, Spain 

Another case study that demonstrates effectual governance and the value of starting with available 

means when developing infrastructure solutions for sustainability transitions is the island of El Hierro 

in Spain. The island of El Hierro is the smallest of the Canary Islands. It has historically suffered from 

a shortage of water, resulting in the emigration of thousands of the island’s inhabitants for jobs 

elsewhere which has long threatened the island’s livelihood. In addition to the water crisis, the island 
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was spending USD $10 million each year to import diesel fuel for power generation. The island of El 

Hierro was all but abandoned in strategic national plans at one point and was facing the bleak possibility 

of needing to re-locate its inhabitants. To avert this, stakeholders took guided design principles and 

aligned them to sustainability, with a focus on self-sufficient agriculture and eco-tourism. The island 

leveraged its available means of abundant seawater (being an island), wind, and a volcano and through 

collective action merged its energy and water companies, with the population co-owning the new entity.  

By aligning with the principles of effectuation and seeing contingency as an opportunity rather than a 

constraint, leveraging the existing costs spent on diesel fuel imports for financing of a USD $100M 

renewable energy program. This investment was not introducing new costs for the utility company, as 

repayments were a diversion of established diesel fuel costs towards more sustainable technology 

(controlling what is controllable, as per an effectual approach). The introduction of five major wind 

turbines generates 11.5MW of electricity for the island of approximately 10,000 people, with excess 

electricity used to desalinate water, which is then pumped to the top of the 700m volcano and stored in 

a reservoir in the volcanic basin that was sealed for the purposes of the project. The 700m high reservoir 

creates a hydropower reserve that is activated for power when wind activity is low. The system seen in 

Figure 6-1 below uses physics and available means, primarily the height differential as a means of 

storing energy and desalinating water – and as a result no batteries are needed.  

 

Figure 6-1: Wind and hydropower station on location. (Javier Morales, El Hierro; Cited in 

Driesenaar, 2019). 

This case study draws parallels to the effectual governance process demonstrated in the Willunga Basin 

in South Australia (Chapter 4). It also demonstrates the benefit of starting with available means as a 
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cornerstone of effectual urban governance. As a result of leveraging existing costs for finance, available 

resources in wind, and coupling this system with saltwater desalination, the island now has double the 

water at half the cost. Through co-ownership of the energy system, €23,5M is circulated back into the 

local economy each year. The island has reinvented itself as a home of sustainable, organic agriculture, 

underpinned by the newfound availability of affordable freshwater. It has the biggest area dedicated to 

the production of pineapples in the entire Canary archipelago. The island now has dairy and cattle 

industries and an award winning winery. By leveraging available means, discontinuing the import of 

diesel fuel and redirecting these funds towards self-sufficient energy production and water desalination 

an array of subsequent industries was made possible.  

Both the Sardinia bio-refinery example and the El Hierro integrated energy and water example 

demonstrate the value of beginning with available means when planning and implementing 

infrastructure initiatives. Effectual urban governance poses that early-stage planning processes for 

urban infrastructure should begin with assessing available means and using these as a basis for 

subsequent partnership discussions and investment commitments. These case studies also highlight how 

the effectual principle of ‘leveraging contingency’ can unlock far greater value. The two case studies 

are exemplars of how synergy, based on available means rather than scale based on conventional 

business models, creates broad stakeholder value beyond any single business.  

Two Cases in Urban Regeneration 

Urban infrastructure can also turn to available means as a basis for value creation. In the case of transit 

projects, value is created across multiple dimensions, and thus available means should be considered 

across multiple streams. Transit projects create economic value through greater density and 

agglomeration impacts, improving productivity and innovation, promoting the sharing of common 

resources, creating knowledge spillovers and learning, and giving rise to new industries (Mori & 

Nishikimi, 2002). Transit projects also create integrated urban development opportunities, particularly 

land development opportunities in the form of higher density, commercial mixed-use centres within 

their station precincts. They create opportunities for electric mobility hubs powered by renewable 

energy and integrated buses and taxis, as achieved in Shenzhen, China and they can facilitate innovation 

in the sharing economy through smart mobility and micro-mobility initiatives. Thirdly, and importantly, 

transit projects underpin the creation of social value by providing workers with greater access to 

opportunity and upskilling, improved accessibility and social interaction, and health and environmental 

benefits. A focus on these value streams beyond the core ‘travel time savings’ from perceived 

congestion reduction and opens different views of what is possible.    

Urban Case 1: South Lake Union Streetcar, Seattle 
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The South Lake Union Streetcar is a streetcar project that was constructed in 2007 as an initial 1.3-mile 

route from Seattle’s downtown retail core to an inner commercial and industrial neighbourhood close 

to the city centre that was identified to have significant redevelopment potential. The streetcar line was 

first and foremost built as an economic development project to unlock land value and development 

potential in the area. A focus on available means in the form of underutilised land and the subsequent 

value creation potential, led to half of the USD $52.1M project cost being paid for by the private sector, 

rather than government (Ohland & Poticha, 2009). These costs were borne by property developers who 

recognised the value that public transport connectivity could create for the surrounding land. 

Specifically, Vulcan’s initial 7,500 housing units and almost 2 million square feet of biotech and mixed-

use projects – almost all of which are built to Leadership in Energy and Environmental Design (LEED) 

green building standards (Ohland & Poticha, 2009).  

Significant sustainable development has occurred, and continues, around the streetcar route. Streetcar 

projects in the United States have evolved from solely transport projects to economic development 

projects that facilitate broader economic value.  

Vulcan Real Estate Company, and other private interests were the major proponents of the streetcar 

route compared to others that had been proposed, due to the associated land development opportunity. 

This potential made them willing to contribute to the costs of the streetcar and the subsequent public-

private partnership delivered much-needed public transit infrastructure and economic and social value. 

This shift to an effectual urban governance approach focused on envisaging a complex array of available 

means (underutilised land) and value creation (mixed use transit-oriented development) – rather than 

traditional, and more simplistic predictions of potential transit passengers and travel time savings. In 

contrast, a transport-centric lens that provides no opportunity to appreciate the multi-faceted set of value 

creation opportunities possible by leveraging available means allows little-to-no options to attract 

private capital for such infrastructure undertakings.  

Urban Case 2: Redevelopment of Pearl District, Portland  

Portland’s Pearl District is considered one of the most successful urban redevelopment projects in the 

industrialised world (CDBC, 2015; Dujon et al., 2013). The provision of the Portland Streetcar in 2001 

underpinned the transformation of the area and is an example of an effectual urban governance 

approach. At the end of the 20th Century, the Pearl, as the area was known, was a neglected de-

industrialised area which had suffered from withdrawn investment. The planning of the streetcar route 

through the district focused on maximising the value creation based on the available means – running 

through large areas of ex-industrial land with significant development potential. The physical 

characteristics of the area, such as block size and surface area of the streets, were retained. The Pearl is 

now one of Portland’s premier residential, commercial and entertainment areas, with employment in 

the area growing by 4.6% annually. The local community, developers and landowners were involved 
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in this project from the very beginning, and together were able to collaboratively comprehend and 

unlock the value from the available means.  

Due to the development potential of the underutilised land (the value creation potential of the slack 

resources), funding contributions from the private sector through a Local Improvement District Levy 

and Tax Increment Financing made this project possible given the private sector stood to benefit 

financially from this project. In the words of Rick Gustafson, Executive Director of Portland Streetcar 

Inc., developers were “falling over themselves” to agree to the levy (Sustainability Victoria, 2011). The 

streetcar project cost US $103.15M – with approximately 20% paid for by the private sector. Since its 

construction, over US $3.5B of private finance has been invested in development within a two-block 

distance of the streetcar route, creating broader value for the city with more people living and working 

near public transport services. This demonstrates the integrated value that can be created through transit 

activated corridor projects.   

An effectual urban governance approach begins with available means as a basis for action. Ken Johnsen, 

Principal of firm Shiels Obletz Johnsen who had managed both the Portland and Seattle streetcar 

projects, explained the two most important lessons learned. The first was that the private sector can, 

and should, commit funding to such projects with the understanding they stand to significantly benefit 

from increased property values and development opportunities – reflective of the effectual urban 

governance principle of forming partnerships early and seeking effectual stakeholder commitments. 

The second was to keep the project simple and fast. “It’s not a $1 billion light rail project. It’s not a ten-

year effort”, “It’s ready-fire-aim! Just do it! The tendency is to grapple these projects to death” (Ohland 

& Poticha, 2009) – reflecting the effectual urban governance principles of ‘taking effectual action’.  

While the success of these two urban projects is evident from the case studies provided – the effectual 

urban governance principles and approach they used are not mainstream or standard practice across the 

world. Effectual urban governance provides a framework for conceiving and co-creating such 

opportunities that captures the key elements needed to create the urban value described in these case 

studies. This research advocates the effectual urban governance principle-based framework and 

processes developed in this thesis are translatable across geographical contexts to inform urban value 

creation and regeneration projects in cities across the world.  

6.5 VALUE CREATION FOR TRANSIT ACTIVATED 

CORRIDORS 

The effectual urban governance approach to integrated transit corridor creation is focused on available 

means and underutilised slack resources as a basis for action. Effectual urban governance in this context, 

and as depicted in the case studies above, is about much more than transit provision. Rather, it uses 

transit provision as a tool to unlock economic and social value along a corridor, and by incorporating 
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partners early in the process, it creates opportunities for co-contributions that can improve the viability 

of the infrastructure proposal and address global calls for public private partnerships to address the 

significant urban infrastructure funding gap (United Nations, 2016; Wu & Mehta, 2020; Avellan et al., 

2021). This section first illustrates the types of value that can be created through a transit activated 

corridor process. It then distinguishes the value creation and value capture processes to make explicit 

the value of an effectual urban governance. The role of acting based on available means to maximise 

value creation, as a key component of this process, is then detailed.   

6.5.1 Value Creation through Transit Activation 

Transit provision creates value for a city in several ways. By enabling the increased utilisation of land 

adjacent to transit stations, and by enabling the efficient movement of people, accessibility benefits lead 

to land value uplift and to economic agglomeration benefits. Economic productivity is increased, 

integrated infrastructure developed and social capital opportunities are greater in these economies. This 

is represented in Figure 6-2 below.  

Figure 6-2 illustrates the distinction between transit activation, or the factors that underpin and make 

possible the economic value that is created as a result of transit provision, and the drivers of economic 

value creation that themselves generate the economic value. The core contribution that transit makes to 

activate a corridor is two-fold; transit firstly enables the spatially efficient movement of large quantities 

of people; secondly it enables the increased utilisation of land. Without the ability to move large 

amounts of people efficiently, dense precincts are not viable. Similarly, by enabling dense land 

development adjacent to stations, more people are able to access the convenience of transit as their 

primary mode of travel. The distinction between transit activation and transit’s drivers of economic 

value creation is important in informing, and understanding, an entrepreneurial approach to value 

creation based on available means.   
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Figure 6-2: Representation of economic value creation through a transit activated corridor process 
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6.5.2 The ‘Value Capture’ Planning Process 

While examples of transit corridor projects from around the world consistently indicate that economic 

value is created through the provision of highly efficient public transport systems, cities have forgotten 

the once conventional process of entrepreneurial planning that seeks to leverage such value creation for 

collaborative infrastructure delivery, leveraging the resources and innovation capacity of the private 

sector to achieve public benefits. This was the approach to railway delivery in the 19th and 20th Century 

discussed in Chapter 2. Modern transport infrastructure planning is steered by government transport 

agencies with a primary focus on delivering travel time savings as a measure of economic value 

creation. Other economic value creation, like land development potential or industrial agglomeration 

are considered ‘wider economic benefits’ – they can be estimated and quantified however they are often 

seen as periphery benefits that are assumed to materialised ‘after the fact’. While all transit projects 

usually create this value, those historically planned by government agencies do not concretely capture 

this value to subsidise government funding as they are not focused on the proactive maximisation of 

this value in an entrepreneurial way. In essence, this traditional approach does not lend itself to the 

creation of effective public private partnerships for closing the global urban infrastructure funding gap.  

Traditionally, transit planning processes begin with models of prediction and forecasting. These models 

determine where the bottlenecks and pain points are within the transport network, where urban growth 

is expected across a metropolitan area, and make a judgement on the best place to provide transit 

infrastructure as a transport tool for enabling the movement of people. While the movement of people 

is important, it is a means to an end, in that people do not travel for travel’s sake – they travel to reach 

useful destinations and opportunities. 

The nature of transit as an economic value creation instrument means that in conjunction with transit 

provision, additional value and opportunities are created along a corridor, as was the case in Seattle and 

Portland. The transport planning discipline has come to recognise the need to capture some of the 

economic value that is created by transit systems, especially in response to combatting the competing 

funding priorities of governments across all sectors. The value capture approach is a means of recouping 

some of the costs spent on transit. The process can be represented by the flowchart below in Figure 6-3.  
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Figure 6-3: Conventional transit planning and value capture approach (Adapted from Newman et 

al., 2018) 

With or without value capture, conventional transit design projects follow the same planning process. 

This process is representative of causation logic, in that analysis is undertaken up-front to identify the 

‘preferred solution’, which forms the basis for the design, stakeholder engagement, business case, 

funding, and all subsequent activities. Simplifying this to three stages, the process is as follows:  

1. Transport Planning and Design: The optimal route for the transit system is determined based 

on travel time savings. Such processes seek to identify options which perform best across multi-

criteria analyses that are focused on transport benefits, and economic, environmental and social 

benefits. These processes are government-driven and when wider economic benefits are 

considered they are considered as a potential value capture opportunity post-delivery. This 

stage of the process culminates in the transit agency, usually in isolation, determining its 

ultimate preferred transit corridor routing option.  

2. Funding Commitments: The preferred transit option established in (1) above forms the basis 

for a business case and funding commitments. Public funding is the primary funding source for 

such a project, with the project optimised to align with public funding objectives. This is not a 

problem in isolation. In the broader context of competing government funding commitments 

that has given rise to a global infrastructure funding gap (United Nations, 2016; Wu & 

Mehta, 2020; Avellan et al., 2021), adequate transit systems cannot be delivered to meet 

Sustainable Development Goal (SDG) objectives like SDG 11: Sustainable Cities and 

Communities where integrated transit systems and transit-oriented development are essential. 

Nevertheless, this stage of the process culminates in public funding for a project. 

3. Value Capture: Following the planning process, land development and associated economic 

activity is generally encouraged. However, as the third step in the value capture process, once 

the project has been funded and delivered value may or may not be created. Generally, land 

prices will increase, which may even preclude some development from occurring, and generally 
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the benefits of proximity to transit and the associated accessibility are appropriately reflected 

in land value. Once the transit project has been funded and delivered, value capture is 

considered as a means of recouping capital costs and operational costs of the project. In the 

majority of infrastructure projects in Australia, for example, value capture is not used at all.  

The order of events described in Figure 6-3 delivers infrastructure through public sector funding, 

justified by transport efficiency benefits. Inherently this is not a negative outcome, given that public 

infrastructure is being provided for public benefit. However, the reality is that national, state and city 

governments are facing infrastructure funding constraints. The 21st Century city does not seek to build 

more sprawling suburbs at low densities, leaving its citizens no choice but to drive long distances each 

day to access opportunities. This situation has been described as ‘transport poverty’, where 

disadvantaged socio-economic groups living in outer suburbs of Melbourne are trapped in a cycle of 

high private transport costs and no access to efficient public transport (Gleeson & Randolph, 2002; 

Currie & Dellbosc, 2013). To address this, the 21st Century city must find ways to regenerate its urban 

areas around efficient public transport to secure its social, economic and environmental future.  

The public-led, value capture model outlined above is a fully public sector capital mechanism for 

funding urban rail (McIntosh et al., 2014; McIntosh et al., 2015). However, and perhaps most 

importantly, it is still a prediction-based approach that does not guarantee that the development that is 

forecast during the initial planning phase of the project will actually be delivered. Nor does it provide a 

basis for urban transformation at the scale needed. To facilitate that there needs to be a wider change in 

the way government transport planners perceive the types of developments that can occur that also 

enable the recuperation of funds through value capture. This change in contrast to current approaches 

is not a pre-commitment from self-selecting stakeholders made at the outset who are the very actors 

who have the ability to bring the development into effect.  

6.5.3 The Untapped Drivers of Value Creation 

The value capture approach to developing transit corridors remains an example of public-sector driven 

infrastructure provision. The approach undertakes transport planning as the primary objective with land 

development and other integrated benefits as an add-on. In regard to facilitating systems change and 

dealing with uncertainty, this approach is limited in its ability to facilitate transformative urban systems 

change due to the planning process that is transit-first; with other considerations made afterwards. The 

early-stage corridor planning process lacks a focus on the drivers of economic value creation, despite 

the significant potential to leverage these opportunities for partnerships and commitments. In contrast, 

transit activated corridor projects identify and optimise value creation aspects of the transport project 

from the start of the planning process that can shape a new future. 
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As one example, Figure 6-4 below highlights levels of infrastructure investment in different sectors and 

includes real estate alongside core infrastructure sectors such as transport, energy and water. It is 

apparent from the figure that global real estate investment, driven by the private sector, dwarfs other 

infrastructure modes. Transit provision has a positive effect on land value markets due to increased 

accessibility and opportunity to maximise land parcel utilisation (Siripanich et al., 2019; Berawi et al., 

2020), as done in the Seattle and Portland case studies. This model is not commonplace despite the 

glaring opportunity for coupling real estate and infrastructure development through transit provision.   

 

Figure 6-4: Global infrastructure spending compared with real estate investment (Source: IHS; 

Euroconstruct; IMF; World Bank; OECD as found in McKinsey Global Institute analysis, 2016). 

The coupling of real estate development and transit provision has been applied in some parts of the 

world. The ‘joint development’ approach to value creation exemplifies the principles of effectual urban 

governance, particularly where partnerships and effectual stakeholder pre-commitments form the basis 

for infrastructure development. The most prominent examples that reflect the principles of an effectual 

urban governance approach to transit infrastructure provision based on land development opportunities 

are in Asian cities – such as Hong Kong’s ‘Rail-Property (R+P)’ model (Hong and Lam, 1998; Cervero 

and Murakami, 2008); the ‘Land Consolidation’ model used in Taiwanese cities (Lam and Tsui, 1998); 

and Tokyo’s ‘Land Readjustment’ model (Farrell et al., 1994; Tsukada and Kuranami, 1990; Kuranami 

et al., 2000).  
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These Asian cities, motivated by high densities, growing populations and strong demand for urban 

development, recognise the value creation opportunity that well planned transit presents. Their model 

engages private sector partners early in the planning process, particularly property developers. The 

details of each are location-specific however the general principle is that land developers are presented 

with the opportunity to develop around transit stations, a density and liveability opportunity that does 

not exist in automobile-centric precincts. The provision of new transit creates this opportunity. 

Therefore, these developers are willing to contribute to the costs of the railway as they are confident 

they can recoup their costs through subsequent development. This approach is not prediction-based, but 

instead opts for commitments from the private sector up-front, better allocating risk. In these cities, 

railway provision would likely lead to significant development regardless of if a public-led or 

collaborative planning approach was taken. The difference here is that the drivers of economic value 

creation (land development, agglomeration economies) are tapped into at the beginning of the planning 

process to secure private funding for the project, rather than following the value capture process 

presented in Figure 6-3. In this way, risks and rewards are fairly allocated and mitigated.   

Other drivers of economic value creation can be leveraged to deliver integrated public infrastructure 

such as electric mobility hubs. Santiago, in Chile, has emerged as a global leader behind China in the 

rollout of electric buses. In 2016, a consortium of public, private, research institutions and civil society 

was established to foster the rollout of electric mobility in Chile. Cross-sector dialogue has enabled 

business model innovation, with Chile’s largest utility company Enel Chile pioneering a new business 

model for electric buses in partnership with a bus operator. The buses have been purchased by utility 

companies - not transit companies - and are leased to the bus operators. This is an example of electric 

utility companies financing transit innovation, due to the overlap between the electricity sector, the 

utilities’ core business, and electric mobility hubs. These types of partnerships make complex 

electrification and transit corridor projects less cumbersome on any one department as shared value can 

be created with risk and rewards distributed appropriately; this also allows different partners to play to 

their strengths.   

The agglomeration and social benefits generated by transit can be incorporated early in the planning 

process through the involvement of businesses and communities who stand to gain from accessibility 

benefits such as density. A study by Rawnsley (2014) suggests that increasing effective job density by 

50 percent can increase labour productivity by as much as 175 percent due to the creation of knowledge 

economy jobs. Similarly, density plays a role in facilitating innovation, with one study showing that the 

doubling of spatial employment density can increase the intensity of patent creation by 20 percent 

(Carlino et a., 2007). This makes knowledge economy firms and universities relevant partners for transit 

activated corridor projects. The City Deals approach pioneered in the United Kingdom (which is 

detailed in the next chapter) demonstrates how different sectors can collaborate to identify (a) their 

goals for the project; and (b) the investment they are willing to commit to a project which may be 
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beyond monetary. Such effectual processes focus on shaping projects based on the drivers of economic 

value creation and establishing commitments from private and community sectors. The commitments   

reduce uncertainty and allocate risk appropriately in realising and creating value.   

6.5.4 Beginning with Available Means  

Leveraging the drivers of economic value creation presents an opportunity to deliver infrastructure in 

partnerships, reducing reliance on government funds. As stated previously, to do so, the planning 

process needs to change. As evident in the four of the case studies presented earlier in this chapter, 

effectual urban governance opts for identifying slack resources to create more value, or those available 

means that are currently underutilised and form the basis of the most opportunity. Identifying available 

means is much more suited to generating effectual stakeholder commitments (discussed further in 

Chapter 7 – Partnerships), which reduce uncertainty by converging expectations and contribute to the 

expansion of network resources.  

Figure 6-5 below illustrates the effectual urban governance approach to transit activated corridors, 

whereby value creation potential forms the basis for planning. 

 

Figure 6-5: Effectual urban governance approach to value creation through transit provision 

(Adapted from Newman et al., 2018) 

The planning process in effectual urban governance approaches begin by identifying  what is available, 

what partners are willing to collaborate, and what opportunities for value creation arise out of these 

ingredients. As depicted above, simplifying this to three stages entails:  

1. Focus on Available Means for Value Creation: The effectual urban governance process to 

create transit activated corridors begins by asking: What exists to form the basis for value 

creation? Is there underutilised land, infrastructure, or partners that are willing to make 

commitments for a certain future? Structuring the planning process around available means 

seeks to forego the initial tendency to rely on transport modelling to deliver a preliminary 
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transport solution. Instead, an economic corridor project looks broader to what opportunities 

exist for strategic urban development and the facilitation of agglomeration economies. By 

including such opportunities that arise organically based on what is available, there is greater 

opportunity for private contributions. This stage of the process is interactive, collaborative, and 

requires discussion and identification of opportunities.  

2. Get Commitments: The effectual urban governance process seeks to establish partnerships 

early in the process, identify opportunities for value creation and through the process of 

effectual stakeholder commitments from partners, begin to design the details of the initiative. 

If commitments can be made based on available means, this forms the basis for the ‘patchwork 

quilt’ that begins to take shape. This stage of the process is interactive and may involve 

stakeholder workshops and negotiations. There may be local governments and private sector 

consortiums that are supportive of a transit line that connects a number of key identified 

precincts with opportunity for development. Based on these opportunities, much more of the 

commitment base is sourced from the private sector in a joint development fashion, meaning 

that development is integral to the project and not just an afterthought. 

3. Transport Planning and Design: With the drivers of economic value creation aligned with 

available means, the outline of the project has satisfied major hurdles in public-private 

collaboration and is set up around commitments from the private sector. The transport planning 

and design exercise should seek to both satisfy the commitments that have been made while 

also maximising the transport benefits for communities along the corridor and between key 

nodes identified. Measuring the accessibility provided by the transport network connects 

transport and land use without needing to ‘predict’ where people wish to travel. By optimising 

the value creation potential and the accessibility potential of the transit line, transport planners 

can ensure that ‘transit activation’ occurs to facilitate economic and social benefits along the 

corridor.  

Starting with available means firstly allows for value creation to be maximised. The additional value 

that is created through an effectual urban governance approach is what makes private sector 

involvement most compelling. After all, the identification of available means and perceived 

opportunities is not only the role of governments in this process – but for partners to actively engage in 

proposing also. This partnerships dynamic is discussed further in the next chapter.   



 

150 

 

6.6 CONCLUSION AND CONTRIBUTION TO THESIS 

This chapter focuses on the available means principle which is central to value creation through an 

effectual urban governance process. In the context of urban infrastructure projects, the chapter details 

the shortcomings of conventional planning projects when faced with infrastructure funding gaps and 

heightened uncertainty. It also shows how applying an effectual urban governance approach to 

infrastructure development offers significant potential to create more economic, social and 

environmental value from projects.  

To take an effectual urban governance approach to transit corridor development, practitioners should 

aim to do the following:  

 Undertake an early scoping study of ‘what available means exist’ that enable the maximisation 

of economic value creation. This process does not even need to be centred around transport, 

but can be focused on land, industry and economy.  

 Early engagement with partners, discussed further in the next chapter. While a scoping study 

of local opportunities may provide value, an effectual process remains open and flexible to 

proposals that may arise from private parties who perceive their own opportunities for value 

creation.  

 Flexible and iterative corridor planning that is collaborative and brings together property 

developers, industry, academic institutions, superannuation funds, and other self-selecting 

stakeholders to discuss and ideate how value creation can be maximised through transit 

provision.  

 Allow self-selecting stakeholder commitments to ‘lock in’ elements of the plan, and along these 

dimensions create certainty about the future upon which to undertake more detailed transport 

planning work to establish the detailed route and corridor details.   

Allowing the principles and process of effectual urban governance to guide the transit activate corridor 

planning process consists of (1) Determining effectual design principles that establish a set of project 

values that establish boundaries but allow flexibility within these boundaries – as per Chapter 5; (2) 

Identifying available means that provide an opportunity for value creation – this Chapter; and (3) 

Establishing strategic partnerships that focus on shared value creation and effectual stakeholder 

commitments – which is discussed in the next Chapter. It is proposed that through a partnerships-based 

approach based on available means, more value can be created by aligning the drivers of economic 

value creation with the opportunities for value creation and structuring the transit corridor around this 

(rather than structuring the transit corridor around travel time savings).  
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In summary, this chapter makes the following contributions to the thesis and the literature:  

1. Translates the entrepreneurial effectuation principle of available means to the urban governance 

domain and elucidates this using two illustrative examples of regional regeneration, and two 

illustrative examples of urban regeneration.  

2. Distinguishes between a causation-driven approach to corridor planning and an effectual urban 

governance approach to corridor planning, extending the Entrepreneur Rail Model presented 

by Newman, Davies-Slate and Jones (2018) to incorporate effectual urban governance insights.  
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7.1 CONTEXT 

Effectual urban governance seeks to align incentives and use effectual stakeholder commitments, or 

partnerships, to steer ventures for the best collective outcomes. ‘Partnership’ is a broad term – and 

partnerships can take many different forms. They can be tokenistic and/or transactional. Effectual urban 

governance opts for a partnerships-based approach to achieving sustainability transitions in cities; this 

approach aims to facilitate more effective outcomes in conditions where transformative systems change 

is required and uncertainty is prevalent. In doing so, effectual urban governance responds to the 

increasing global call for partnerships between the community, public and private sectors to deliver 

essential civil infrastructure. This chapter, building on the previous chapter on available means, focuses 

on the partnerships component of the effectual governance process that drives commitments from 

effectual stakeholders.   

 

  

Figure 7-1: Dynamic model of effectual urban governance – with partnerships being the focus of 

this chapter 
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7.2 NETWORKS AND PARTNERSHIPS AS ESSENTIAL FOR 

NEW FUTURES 

Among the many contributions that Aristotle made to philosophy, he was the first to propose 

frameworks of thinking and problem solving.  Analytics and rhetoric were of Aristotle’s thinking 

systems.  Aristotle considered analytical/logical thinking to be suited for problems where things cannot 

be other than they are and not so much for creating new futures in unknown or uncharted territory. For 

this, Aristotle characterised rhetoric as being useful where things can be other than they are. This 

thinking system is based on dialogue and debate (Aristotle, 4th Century BC).  

The western world has mastered Aristotle’s thinking system of ‘analytics’. This realm of logic gave 

birth to the scientific method and the reductionist approaches that have placed decisions in the hands of 

experts who specialise in core competencies. The modernist movement around the world represented a 

shift towards this way of thinking and decision-making, with this approach lending itself to logical 

deductions and the solving of problems using evidence and mathematical methods (Golsby-Smith, 

2007). It is the logic that overwhelmingly underpins the planning and engineering of civil infrastructure 

in cities.  

Aristotle’s analytical method represents what Golsby-Smith (2007) calls ‘First Road Thinking’. The 

method is based on evidence, numbers, and proof, and aims to make predictions about outcomes to pre-

empt results and thus gain more control over situations and decisions. This line of thinking carries 

almost all of our intellectual traffic today. The analytical road gave birth to science, which established 

new technologies and improved the quality of life for the human population.  

In the panning of urban transport infrastructure, traffic engineers undertake detailed analyses and 

forecasting to extrapolate existing transportation conditions decades into the future. Their thinking is 

informed by industrial path dependency which is solidified by the ‘logic’ and ‘analytical’ machine that 

uses historical observations to predict benefits and mitigate risk. This approach further embeds existing 

path dependency. In the case where the system functions as is needed, the analytical system produces 

reliable results. However, as the first person to codify thinking into a system, Aristotle had reservations 

about the reliability of the analytical approach to solving all of society’s problems (Golsby-Smith, 

2007).  

Aristotle’s second thinking system was ‘rhetoric’ (Aristotle, 4th Century BC). According to Aristotle, 

rhetoric was the way that humans designed alternative futures. The rhetoric system is about thinking 

‘what could be’ and spurring what Aristotle called argumentation and debate about these ideas. This 

method seeks to answer questions that are not based on the existing model, but instead imagine a new 

model. Rhetorical thinking cannot be done in isolation, it is necessary to engage members of the 
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community and other stakeholders to undertake this meaningful discussion about what the future could 

be. 

In rhetorical approaches to problem solving, engagement for shaping alternative futures is not 

engagement for engagement’s sake. It is not a ‘box-ticking’ exercise that is undertaken by a government 

or business to satisfy their community engagement criteria. It is meaningful discussion that is intended 

to challenge belief systems, extend understandings and provoke visions of the future to arrive at the 

best collective outcome. In this effectual process, niche expectations are adjusted as new partners and 

commitments are made and built upon to scale a niche to achieve its transformative potential. The niche, 

as its structuration increases, can be thought of as a ‘patchwork quilt’ – made up of multiple effectual 

stakeholder commitments and partnerships. In these networks and partnerships visions for the future 

are brought forward to be discussed in conjunction with others’ visions for the future – to establish a 

collective vision that encourages commitment from all parties and begins to shape a future that looks 

like these commitments. This multi-stakeholder undertaking is a more involved process, and in some 

ways more challenging than a single actor project that is managed in isolation; these two reasons may 

be why a rhetorical thinking system has garnered much less attention from the Western world despite 

calls for more collaborative approaches. 

7.3 EFFECTUAL PARTNERSHIPS FOR URBAN CHALLENGES 

Globally there has been an increasing call for ‘Public-Private Partnerships’ (PPPs) to solve complex 

urban challenges. International and multilateral organisations all state the importance of effective 

partnerships to provide satisfactory infrastructure to meet society’s basic human needs (United Nations, 

2016; Avellan et al., 2021; Wu & Mehta, 2020). As the public sector has a shortage of capital to supply 

society’s essential infrastructure (transport, water, electricity), the need for new governance models for 

organising, financing, delivering and operating infrastructure is becoming more imperative.  The 

literature on innovation and sustainability transitions acknowledges this and advocates the importance 

of networks and partnerships to drive systems change (Mourik and Raven, 2005; Geels and Schot, 

2008).  

7.3.1 The Global Call for Infrastructure Partnerships 

The 21st Century call for the private sector to play a larger role in the provision of key urban 

infrastructure does not reflect a wholly new paradigm however. In the transport sector, for example, 

many of the original railway lines of the 19th and early 20th Century around the world were privately 

developed as a way to unlock new opportunities for real estate and land development (Davies-Slate and 

Newman, 2018). As has been discussed earlier in this thesis, this entrepreneurial approach to unlocking 

access to new land through railway provision resulted in lucrative real estate opportunities, and such 

projects became popular across the United Kingdom and the United States. As discussed in Chapter 3, 
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Britain’s railway expansion in the 19th Century and early 20th century was almost entirely led by private 

entrepreneurs, resulting in an extensive rail network that delivered economic and social benefits. Rail 

corridors were built as private real estate ventures based on the land value unlocked by transport 

connectivity. This approach was replicated in many cities around the world as the basis for expanding 

mobility and settlements for the next 100 years (Newman and Kenworthy, 1999; Newman, Glazebrook 

& Kenworthy, 2013). At the time, countries that took a more public-led approach lagged behind the 

British success, such as the French who relied on state-led planning of routes and facilities before 

engaging the private sector (Winch, 2002).  

In many cities, the urban legacy of the entrepreneurial rail era is a medium density, mixed use urban 

fabric that follows corridors out from the traditional core walkable fabric in the town centre; these 

corridors are still quite distinct and given the generally abundant access to useful destinations and 

opportunities, represent higher than average real estate prices and hold a substantial proportion of the 

city’s knowledge economy jobs (Newman, Kosonen & Kenworthy, 2016). The economic and social 

benefits of transit and walkable urban fabric are now one of the driving forces behind why cities are 

seeking to build more transit corridors and are prioritising transit-oriented infill development over outer 

area urban sprawl (Newman et al. 2013). However, although the outcomes of such transit-driven city 

shaping has returned to become a priority for cities, the cross-sectorial partnership approach has been 

lost in favour of government-centric public transport planning.  

PPPs can be structured in many different ways, from the entrepreneurial, private-led examples of the 

19th and 20th Century in Britain, to government-led planning, design and then outsourcing of operations. 

In the case of toll roads, a new piece of highway infrastructure is financed by private investment and 

value captured through user tax meaning there is minimal additional value created. Rather than seeking 

private finance and allocating risk, or selling of public assets to the private sector, effectual urban 

governance aims to enable Public-Private Partnerships to prioritise the delivery of collaborative value 

creating projects for the benefit of the city. To achieve this, innovative partnership models are needed 

globally to marry the private sectors’ skills in planning, design, construction and innovation with the 

public sectors’ fundamental role in providing for the economic and social welfare of its citizens. This 

approach reflects the tenets of effectual urban governance with public, private and community sectors 

coming together to solve shared challenges in productive partnerships with aligned incentives for value 

creation.  

7.3.2 Effectual Urban Partnerships 

Consistent with effectuation theory (Sarasvathy, 2009), and the case studies presented throughout the 

thesis, the dynamic model of effectual urban governance presented in Chapter 4 opts for initiating 

partnerships early in the infrastructure planning process. The early commitments of the partnership 

network aims to reduce uncertainty and shape the future of the niche. In the case of urban infrastructure 



 

157 

 

initiatives, partners can be private sector investors, community groups, technology providers, municipal 

and state governments, educational institutions or corporates. These partnerships need to uphold key 

tenets to be effective.  

Drawing on effectuation theory and the synthesis of effectual and strategic niche management, 

supported by the insights of the Willunga Basin Water Company, key elements of effectual partnerships 

are: 

 Effectual partnerships embody ‘customer as partner’: The end users of an initiative should 

be involved from the beginning of the process to ensure that the initiative is aligned to the users’ 

needs. This is also a strategic process to drive demand for a socio-technical niche by aligning 

technological or infrastructural development with social expectations and norms. In urban 

contexts, this involves creating forums for collective discussion and debate and participatory 

approaches that allow innovations and proposals to be tailored to users’ expectations. As 

observed in the case of the Willunga Basin Water Company, creating a group of partners and 

stakeholders at the beginning of the process reduced uncertainty and risk, as those making the 

initial commitments to the initiative were also the first users of the system. Technological 

‘insiders’ within a niche should be encouraged to consider and reconsider their expectations 

based on insights drawn from customers’ expectations.  

 Effectual partnerships allow for self-selecting stakeholders: There may be self-selecting 

stakeholders that approach a niche and are willing to make commitments to drive the process 

of structuration forward. Establishing effectual design principles at the beginning of the 

effectual urban governance process ensures that all stakeholders are aligned to working within 

a defined set of boundary conditions.  As the niche evolves, greater levels of structuration occur 

and there is less scope for a dramatic shift in niche direction, self-selecting stakeholders 

continually contribute to the expanding resources of the niche.  

 Effectual partnerships facilitate commitments: Reducing uncertainty requires commitments 

that can be acted upon. The shift from causation to effectuation logic is about placing trust in 

the commitments that are made based on available means. These commitments signal reliability 

in uncertain conditions, and are a basis for niche development rather than predictions and 

forecasts.  

 Effectual partnerships expand over time to drive transformation: The expanding cycle of 

network resources is one of the key dynamic processes that drives structuration through an 

effectual urban governance approach. Partnership networks provide resources that are capable 

of driving an initiative forward. As a project builds momentum, the expansion of partnership 

networks provide the means by which the structuration of practices is increased. Ultimately, an 

effectual urban governance approach is focused on the development of a socio-technical niche, 
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rather than a specific technology – and technology may change and evolve as the niche 

develops.  

The following discussion exemplifies how a collaboration with multi-sectoral partners, representing an 

effectual urban governance approach, effectively shaped urban infrastructure investment in the UK and 

other countries.   

7.3.3 Example of Effectual Urban Partnerships: City Deals, United 

Kingdom 

The City Deals initiative in the United Kingdom provides a framework for partnerships across the 

private, public and community sectors to deliver city shaping infrastructure projects. City Deals are 

representative of an effectual urban governance approach to infrastructure planning and provision where 

all levels of government, the community and private sector collaboratively shape their vision for the 

future and make effectual stakeholder commitments in-line with this. The novel and innovative process 

is much more effectual than conventional urban governance processes. Like any niche, City Deals 

themselves are subject to ongoing learning about what works and what doesn’t, enabling improvements 

to the structure and process to be made iteratively (O’Brien and Pike, 2015) to create value.  

The City Deal concept was introduced in the United Kingdom in 2011 by then Deputy Prime Minister, 

Nick Clegg and then Minister for Cities, Greg Clark. They described the shift in thinking City Deals 

represented as:    

“A fundamental shift in the relationship between national government and cities – starting 

with a genuine transfer of power. Our ambition is to create powerful, innovative cities that 

are able to shape their economic destinies, with civic and private sector leaders freed to 

look outwards to businesses and communities rather than upwards to central government 

for solutions.” 

City Deals was framed around the principles of decentralisation, localism and rebalancing. The focus 

of the policy was “enabling places to tailor approaches to local circumstances, and providing incentives 

for local growth” (Tomaney et al., 2011; cited in O’Brien and Pike, 2015).  

City Deals are representative of partnerships approaches to effectual urban governance The City Deal 

movement thereby represents a shift towards a more entrepreneurial approach to development initiatives 

in cities. Partnerships between local stakeholders are incentivised, where local urban development 

outcomes are paramount rather than national top-down planning objectives. In the process, local 

coalitions of stakeholders pitch in and ‘ask’ the UK government to fund and finance infrastructure and 

to formulate supportive policy (O’Brien and Pike, 2015). The proposals are developed by local actors 
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and combine public sector funding and a mix of public and private infrastructure investment with a 

focus of the partnership being the generation of economic value.  

Effectual urban stakeholder commitments do not always need to be in the form of funding or finance. 

Liverpool city region identified low carbon technology as a key factor in attracting investment and 

generating jobs. Many low carbon projects were facing delays due to a lack of clarity in the planning 

process and the slowness of central regulatory authorities in approving developments. Liverpool’s City 

Deal represented value creation for the low carbon technology sector by facilitating the investment of 

central funds into local projects, and by committing the central government to fast-tracking responses 

to permit applications for low carbon infrastructure. One of Whitehall’s effectual stakeholder 

commitments was the easing of regulatory burdens on low carbon infrastructure projects. The City of 

Liverpool’s ongoing facilitation role in supporting the effectual structuration of the clean energy sector 

includes working with the Green Investment Bank to fund new low carbon projects. This is expected to 

accelerate £100M of investment into offshore wind, creating 3,000 new jobs (Centre for Cities, 2020). 

Other cities such as Manchester, Leeds and Birmingham have low carbon initiatives in their City Deals, 

representing effectual design principles and partnerships aligned to sustainable development.  

In Manchester, effectual urban partnerships were established between ten existing local government 

authorities who combined to form the Greater Manchester Combined Authority. This City Deal was the 

first to go ahead and is often cited as it is the most mature. The primary objective of the Manchester 

City Deal was the provision of transport infrastructure, housing and urban regeneration, with benefits 

shared across the partnering jurisdictions. The key tenets of the Manchester City Deal were skills, 

business support, carbon reduction, housing and transport. Greater Manchester implemented a number 

of value capture mechanisms enabling the recuperation and reinvestment of costs – these were termed 

‘earn-back’ mechanisms. In essence, Greater Manchester (GM) operates the ‘earn-back’ scheme on 

behalf of the Central Government (CG); the CG shares its taxation revenue from economic development 

in the area with GM. This incentivises GM to strategically facilitate economic growth, often through 

developing effectual partnerships and innovations with the private sector.  

In this example of multi-level government collaboration, effectual stakeholder commitments made by 

GM relating to the earn-back feature alone included self-funding, made up of government and private 

finance, operational resources for the earn-back program at GM level, and commitments to undertake 

consultation with the CG for infrastructure investments. The CG’s effectual stakeholder commitments 

included agreeing to the earn-back model; agreeing to some of the central government’s proceeds from 

economic growth going to GM; agreeing the earn-back model would operate for 30 years; committing 

to funding envelopes of £30M per annum between 2015/16 and 2020/21; and committing to reviewing 

infrastructure and funding liability over time with the option to adjust liability in order to prioritise 

incentives for economic growth. Many other effectual stakeholder commitments were made by both 
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GM and CG. These included the creation of a City Apprenticeship and Skills Hub (GM); developing a 

scheme to support 6,000 new apprentices (CG); establishing a Local Carbon Hub (GM); supporting 

GM in carbon reduction through inclusion in national policies; and also supporting for GM in CG 

proposals for European Union funding.  

The City Deals approach has been adopted in other countries, including Australia and The Netherlands. 

In Australia however, cities have longer played the primary role in their own economic destinies through 

State and Local governments, and therefore the introduction of City Deals in this part of the world 

represented the Federal Government getting more involved in city shaping rather than less. What was 

similar in both cases was the aim of bringing multiple levels of government together with private sector 

and community to shape cities. The Australian City Deal program focuses on bringing together the 

following participants, visualised in Figure 7-2 (Glazebrook & Newman, 2018; Australian Government, 

2018):  

 An agreement between the three tiers of government, setting out a plan for the City Deal to 

accomplish innovation, affordable housing and sustainability outcomes;   

 Greater community involvement and support for projects; and 

 Involvement of the private sector, including innovative financing with supporting funds from Local, 

State and Federal Government, with the Federal government providing a risk guarantee (this is 

based on the UK’s Infrastructure and Projects Authority which has attracted several billion pounds 

of private funding into British infrastructure). 

 

Figure 7-2: Partnerships needed for a City Deal (Newman, Davies-Slate and Jones, 2018) 
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City Deals represent a new form of governance that is able to connect local ambitions with broader 

resourcing opportunities and risk guarantees than can be provided by central governments. Each of the 

City Deals are bespoke and respond to available means and local effectual design principles that are 

established through effectual partnerships. Urban infrastructure provision is central to City Deals, 

however the scope of City Deals is much broader with economic development as a key driver. City Deal 

proposals are developed through collaborative processes that involve government, the community, and 

the private sector; these partnerships are solidified through effectual stakeholder commitments. City 

Deals, regardless of their political intent or scale, and depending on the country in which they are 

implemented, represent how the principles of effectual urban governance are starting to be leveraged to 

deliver urban infrastructure and economic benefits. In an entrepreneurial fashion, these cities are 

ultimately looking to differentiate themselves and make themselves competitive on the global stage. 

They are achieving this through multi-sector partnerships that can be much more creative, more closely 

tied to the market for urban development, and more aspirational in achieving social outcomes and 

creating social value. The transport sector, as recognised by entrepreneurs in the 19th and early 20th 

Century, remains one way to unlock new opportunities for new partnerships and new developments. 

7.4 PARTNERSHIPS FOR THE EFFECTUATION OF CITIES: 

TRANSIT ACTIVATED CORRIDORS 

Despite the entrepreneurial provision of railway networks in the 19th and 20th Century (Davies-Slate 

and Newman, 2018), since the mid-1900s, cities around the world have reformed their public transport 

networks to be under government control. Public transport systems under government control lack the 

‘entrepreneurial flair’ that was evident in the private automobile industry, led by companies incentivised 

to sell more vehicles. As a consequence, culture and user preferences in Anglosphere cities shifted to 

automobiles, and transit became increasingly un-competitive and inefficient. Cities are now 

rediscovering the potential economic value of transit systems in the face of congestion and inefficiency 

brought about by decades of automobile dependence (Ewing and Bartholomew, 2013; Sharma and 

Newman, 2017; Newman, Davies-Slate and Jones, 2018). Cities around the world are also now 

increasingly seeking innovative means of supplying transit infrastructure as a key component of the 

broader ‘essential urban infrastructure’ package that is being sought through Public-Private 

Partnerships. The focus is on working productively with the private sector for finance, delivery, and 

operation – while maximising ‘win wins’ and ensuring projects ultimately deliver benefits for the 

community. While this represents a shift away from government controlled public transport networks, 

one of the priorities, and key concerns in public transport governance is effectively managing the 

tension and contrast between the market initiative and central planning (Rhyzkov and Sarzhan, 2020). 

The poor performance of the privatised bus systems in the United Kingdom outside London is 

frequently cited as a point against establishing Public-Private Partnerships.  The privatisation of this 
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public transport operation saw ‘unprofitable routes’ removed which created major service gaps for parts 

of the population (Mackie et al., 1995; Mees, 2005; White, 1997). This example is a cautionary tale as 

it exemplifies the importance of effective collaborations and communication in planning the way 

forward. By returning to a collaborative, entrepreneurial approach it is possible to reinvigorate public 

transit projects and enhance their competitiveness (Vuchic, 2014) through accessing and optimising 

appropriate means - mechanisms and controls - to ensure optimal multi-stakeholder outcomes. The 

following section provides an exemplar of this; it compares and contrasts a conventional causation logic 

approach and an effectual urban governance approach to the provision of public transport corridor 

infrastructure.  

7.4.1 Decision Levels of Public Transport Governance 

The majority of transit systems around the world reflect causation logic in their structure and approach 

to planning and delivery. The conventional process of planning and operating public transport networks 

is for the strategic planning to be undertaken by mostly governments. These plans then filter down into 

tactical planning processes that are again mostly undertaken by government agencies. Operations, or 

operational planning, are eventually either undertaken by the same government agencies involved in 

the strategic and tactical planning, or tendered out to the private sector.  

Figure 7-3 below represents the three decision levels that public transport decision-making occurs: 

Strategic, Tactical and Operational (Van de Velde, 1999; Hensher and Macario, 2002; Vuchic, 2014): 

 Strategic: Strategic planning is the formulation of general aims and determining, in broad 

terms, the means that can be used to attain these aims which are usually long term.  

 Tactical: Tactical planning is about making decisions on acquiring means that can contribute 

to achieving the general aims, and on how to use these means most efficiently within the 

medium term of one to two years. 

 Operational: Operational planning is ensuring the tactical decisions become a day-to-day 

reality, and that this happens in an efficient way in the short term. 

Figure 7-3 depicts how these three decision levels may be used as a framework to distinguish different 

opportunities for private and community sectors to collaborate on a transit initiative across the different 

levels of planning.  

https://www.tandfonline.com/doi/full/10.1080/0144164042000335779
https://www.tandfonline.com/doi/full/10.1080/0144164042000335779
https://www.tandfonline.com/doi/full/10.1080/0144164042000335779
https://www.tandfonline.com/doi/full/10.1080/0144164042000335779
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Figure 7-3: Decision layers of public transport planning and general focus of each (Van de Velde, 

1999) 

As part of this thesis research, in October 2018 I attended the United Nations Centre for Regional 

Development in Tokyo, Japan for the ‘Asia Pacific Training Program for Railways as Low-Carbon and 

Sustainable Transport Development Solutions in Achieving Safe, Inclusive, Efficient and Resilient 

Communities under the 2030 Agenda for Sustainable Development’ (UNCRD, 2018). I co-facilitated a 

workshop that was attended by senior transport professionals (n=36) from both the public and private 

sectors in 14 countries across Asia. The workshop focused on identifying barriers and exploring 

opportunities for partnerships to deliver Transit Activated Corridors. The findings were then organised 

using Van de Velde’s (1999) framework of strategic, tactical and organisational planning to enhance 

the discussion in this Chapter. Details on the UNCRD Program, workshop details and responses, and 

outcomes can be found in the publicly published UNCRD report (UNCRD, 2018). To contextualise the 

following discussion, a representation of findings from the workshop is provided in Figure 7-4. The 

responses are color-coded into the six themes that emerged in response to the following question 

designed to inform this research: “What barriers do you see to creating public-private projects for land 

development and rail construction along corridors in your cities?”.  
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Figure 7-4: Summary of survey responses from United Nations Centre for Regional Development 

(UNCRD) Partnerships Workshop in Tokyo, Japan using Van de Velde’s (1999) framework of 

strategic, tactical and organisational planning.   

It is clear from the workshop responses that creating Public-Private Partnerships for transit 

infrastructure provision is an undertaking that must overcome challenges at the strategic and tactical 

levels of planning. I pose, supported by discussion below in this section, that applying the effectual 

urban governance principle of partnerships early in the planning process (i.e. at the strategic and tactical 

levels, rather than just operational levels), is key to overcoming potential barriers and unlocking shared 

value for all collaborators, as well as the public. Table 7-1 below provides an overview of causation 

and effectuation logic at the three decision levels of public transport planning provided by Van de Velde 

(1999); it particularly indicates at what level partnerships are created. The distinction between causation 

and effectual urban governance at each of these levels is then detailed, drawing on the reflections of the 

participants from the workshop on partnerships for Transit Activated Corridors. 
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Table 7-1: Comparison of causation and effectuation logic at strategic, tactical and operational level of public transport planning 

DECISION LEVEL 
CONVENTIONAL GOVERNANCE 

(CAUSATION LOGIC) 

 EFFECTUAL URBAN GOVERNANCE 

(EFFECTUATION LOGIC) 

STRATEGIC 

What aims 

do we want 

to achieve? 

Analysis of existing situation and prediction of the 

future form the basis for ‘what the solution should 

look like’ to respond to risks and challenges. 

Focus is on prediction and strategic positioning. 

 *ESTABLISH PARTNERHIPS HERE* 

Partnerships are created and opportunities are 

identified based on available means (rather than pre-

determined ends). 

Focus is on value creation based on available means 

and partnerships. 

TACTICAL 

Which 

services can 

help to 

achieve 

these aims? 

Sourcing and making decisions between means that 

can contribute to achieving strategic ambitions. 

Focus is on efficiency and investment cases built 

on prediction of the future. 

Building a ‘patchwork quilt’ of effectual stakeholder 

commitments, based on opportunities established at a 

strategic level. 

Focus is on value creation and commitments from 

self-selecting stakeholders. 

OPERATIONAL 

How to 

produce 

these 

services? 

*ESTABLISH PARTNERSHIPS HERE* 

Management of resulting system. Often outsourced 

to contractors on a transactional basis and minimal 

feedback loops between operations at this level and 

Strategic and Tactical level. 

Focus is on efficiently ‘carrying out the orders’. 

Management of resulting system. More opportunity for 

integration and feedback loops as partners are already 

established at higher levels. Iterative process between 

operations, strategy and tactics to continually improve 

service offering. 

Focus is on ongoing improvement within an 

integrated system. 
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7.4.2 Strategic Decision Level   

Strategic planning is involved in the formulation of general aims and in the determination in broad terms 

of the means that can be used to attain those aims. This includes: decisions regarding profit and market 

share aims, the main area of supply and a general definition of what services will be supplied (without 

being overly prescriptive), defining the main target groups and determining the strategic market 

positioning of the public transport services in relation to market substitutes and complimentary services. 

Van de Velde (1999) recognises the entrepreneurial parallels involved at the strategic decision level of 

public transport network development. Van de Velde (1999) defines the strategic decision level as it 

relates to public transport as:  

“Being at the core of ‘entrepreneurship’ and the actor responsible for these crucial 

decisions as the ‘entrepreneur’ as he takes the initiative for the creation and supply of 

services, thereby takes some form of risk, and as he delineates at least the main 

characteristics of the services that will be provided.”  

In contrast to Van de Velde and to the approach championed in emerging governance examples like 

City Deals, most cities conventionally undertake this planning process using a causation approach. As 

depicted in Figure 7.4, many of the barriers identified at a strategic level relate to ‘government’ and an 

over-reliance on causation logic which impedes the potential for developing partnerships and value 

creation.  

Strategic public transport decisions using causation logic 

Strategic public transport decisions using causation logic involve the transport department establishing 

the social and policy goals of the transport system. This establishes the aims of the city’s public transport 

system and is influenced by the government’s policy agenda which should be designed to serve the 

public good. This takes the form of strategic ambitions and a vision, with general targets, over time. For 

example, these targets may state an ambition to increase the percentage of the population that use public 

transport for journeys to work from 15% to 25% over the coming decade. In most cases, these strategic 

ambitions are usually supported, and informed, in part, by a consultation period with the community 

and industry. These strategic ambitions may also be influenced by contextual factors. Participants at the 

workshop indicated these may include, “the political priorities of politicians, being very short term”, a 

“lack of political will” for transformative proposals more generally, and a case of “the government does 

not want the private sector to get involved” and further, that “transport and land use are not thought of 

as linked together.” These responses reflect the observation from one participant that the “government 

often has the upper hand in negotiations.” The responses also strongly show how important it is for 
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governments to better understand the potential of integrated transport corridor development and be 

actively open to capitalise on this opportunity.    

Strategic public transport decisions using effectuation logic  

As established in Chapter 5, it is important that effectual design principles are established to guide 

development of strategies and subsequent tactics and operations, to ensure that societal objectives are 

still achieved. These may be similar to those found under the causation framework with the key 

difference being an effectual urban governance approach prioritises establishing partnerships early in 

the decision-making process than the conventional causation approach. The partnerships may be with 

transit companies, and also with urban development and land use interests, as in Hong Kong and Tokyo 

(see Chapter 6). For example, commercial property developers and managers may realise the potential 

that transit provision provides to development areas as it enables new density and car-free lifestyles. 

There may also be potential for inclusions in zoning regulations to incentivise preferred development 

(like affordable housing) in return for density bonuses.  

Based on the principles of effectuation, in conditions of heightened uncertainty, and to reduce 

uncertainty, initiatives can be steered by the commitments of self-selecting stakeholders. For example, 

general service target areas are established at a strategic level. These can be influenced by development 

patterns, community concerns and ambitions, and perceived opportunities by self-selecting stakeholders 

in the same way that cities in the United Kingdom determine priority focus areas for their City Deals 

based on available means and partner preferences. Adhering to effectual design principles that govern 

overarching sustainability objectives and design boundaries, such collaborative strategic planning opens 

up more possibility for effectual stakeholder commitments and enables much more urban value creation 

at the subsequent tactical level.  

7.4.3 Tactical Decision Level   

Tactical planning focuses on translating the transit aims developed at a strategic level into detailed 

public transport service characteristics. This is the level at which the design of the service takes place. 

Decision-making at this level is focused on specific projects and commitments rather than high-level 

aims, as the high-level aims have been established in the previous strategic phase. In a public transport 

context, this level focuses on defining routes, infrastructure, timetables, vehicles and fares. Other 

integrated aspects of the public transport system are also developed at this level, such as the 

image/marketing of the service and the provision of additional supporting services.  

Tactical public transport decisions using causation logic  

Tactical planning following a causal approach is commonly referred to as ‘Predict and Provide’, as 

discussed earlier in this thesis (Chapter 4). This work is often undertaken using detailed modelling and 
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forecasting techniques to establish a ‘predicted future’ to which infrastructure provision can respond. 

A common limitation of this approach, evident in cities over the world, is the unintended induced traffic 

demand that results from highway expansions (American Association of State Highway Officials, 1957; 

Downs, 1962; Growther, 1963; Overgaard, 1966; Thomson, 1977; Newman and Kenworthy, 1989; 

Mogridge, 1990; SACTRA, 1994; Goodwin, 1996; Hills, 1996; Litman and Colman, 2001; Næss, 

Mogridge, and Sandberg, 2001; Noland and Lem, 2002; Nicolaisen and Næss, 2011). Predict and 

provide modelling extrapolates existing conditions to predict more congestion, with infrastructure 

investment attempting to mitigate this impact by building more highways, which then become more 

congested due to induced demand.  As the cost benefit analyses do not account for this induced demand, 

causation-driven infrastructure appraisals can be subject to serious bias (Næss, Nicolaisen and Strand, 

2012). 

Tactical decision-making following causation logic is led by governments and is often siloed into 

‘transport planning’ with little consultation or awareness about the potential of a more collaborative 

approach. UNCRD workshop participating countries noted that not only are “transport and land use not 

thought of as linked together” at a strategic level, the structures and processes do not exist at the tactical 

level to capitalise on the transit activated corridor opportunity. The causal, siloed approach also 

contributes to partnerships for planning transit corridors in many cities being perceived as “harder than 

with roads, because with roads you can use tolls whereas with railways it is different”. Thinking of 

railways in isolation also contributed to workshop participants observing “[it would be a] very long 

time for payback and profit for standard railway, therefore it is hard to engage private sector” and 

foreseeing difficulties in “defining the percentage of government financial contribution” when private 

sector opportunities are not clearly articulated. These issues reflect that causal approaches to transit 

corridor development are primarily driven by government planners with strategic quantitative models, 

with public funding secured based on cost-benefit analysis that is often heavily based on travel time 

savings. The opportunity to integrate land development and develop ‘partnerships’ is usually 

considered, if at all, at the very end of the project when there is minimal opportunity remaining for 

value creation.  

Tactical public transport decisions using effectuation logic  

Tactical decisions taken following an effectual urban governance approach are much more partnership-

driven than a causation approach. At a tactical level, partnership networks can establish routing options 

and development based on perceived opportunities by the private sector. This requires transit agencies 

to be flexible in the form and function of urban infrastructure proposals, or the specific route of the 

service, especially because effectual planning processes draw upon effectual stakeholder commitments. 

This means effectual stakeholder commitments and available means need to drive the process. For 

example, the Brightline passenger railway service between Miami and Orlando was revived from an 
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old freight railway by a real estate company with intentions of developing land within station precincts 

– which underpinned the finance. Local and County government provided the necessary zoning changes 

and assistance with land assembly and public realm improvement to ensure the project delivered 

community benefits.   

Partnerships in effectual urban governance also involve the community. A 430-acre urban regeneration 

project in Kalasatama, Helsinki, is one example. This project was fully financed by the private sector 

with one-third of unit ownerships retained by the city government for government-subsidised housing. 

This shared value creation aligns with effectual design principles and sustainable development. The 

developers followed an effectual urban governance approach to community building, where pre-

commitments from home buyers were collected (as with most development projects), however the key 

difference was that those who ‘buy in’ were included from the very beginning to co-design the 

development and help determine what should be included. Such collaboration is key to effectual urban 

governance – particularly at the tactical decision level. Governments can facilitate this by bringing in 

the private sector and the community and allowing those that demonstrate buy-in through effectual 

stakeholder commitments, whether this be financial or other means, to constructively discuss and debate 

the tactical details – culminating in a patchwork quilt of effectual urban commitments.   

7.4.4 Operational Decision Level   

Operational decisions are about ensuring the ‘plans are carried out’ – i.e. that the system that has been 

designed at a tactical level is delivered and contributes to the strategic ambitions. At an operational 

level, there is little malleability left in the system. The agreements that are established at this point 

mostly reflect what was determined at a strategic level.  

Public transport operational decisions comprise management issues: of the sales staff and the drivers, 

the management and maintenance of the vehicles, and the management of the infrastructure to ensure 

that the services specified at the tactical planning level are achieved. These operational aspects should 

not be isolated from strategy and tactics. Although not the focus of Van de Velde’s framework, 

interactive feedback between the levels of operations, strategy and tactics enable the ongoing 

improvement and optimisation of the system. As Vuchic (2014) notes:  

“Seen from a dynamic perspective, there has of course to be a feedback between the 

decision levels involved, notable based on the feedback provided by (potential) clients. 

Moreover, there will ideally be a link between the hardware and software side at the 

tactical level to ensure an adequate evolution of the services, in accordance with market 

needs and the stated general aims.” 
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Operational public transport decisions using causation logic  

When causation logic governs the decision-making associated with the planning of a public transport 

network, the majority of new value creation opportunities have already been accounted for at higher 

decision levels by the time operational agreements are made. This means for private and community 

stakeholders of the public transport network, there is little opportunity for new value creation at the 

operational level. Governments will often tender out bus operations, however the result of ‘privatising’ 

operations at this level is that contractual arrangements and partnerships are transactional. This is a 

result of causation processes undertaken at the strategic and tactical levels without the involvement of 

the party being introduced to the system at an operational level.  

The customer feedback and iterative feedback loops that are integral to system improvement, can, to 

some extent, be achieved through a causation logic. They are not embedded in the initial system 

however which is a problem when large capital outlays are required to establish new infrastructure 

systems, and which once implemented, have multi-decade legacies. At an operational level, causation-

based systems provide measurable metrics that aim to incentivise performance. For example, private 

companies may be penalised if the bus runs late. Their payment may be correlated with patronage levels, 

or customer feedback. The feedback received by operators is used to continually try and improve their 

performance across these metrics – however they do not have the ability to change any of the tactical 

or strategic ‘boundaries’ that they are governed by – such as alternative route opportunities, or the 

timetables themselves. This limits its evolution and potential, to optimally serve stakeholders’ and 

customers’ needs.  

Operational public transport decisions using effectual logic  

Introducing partnerships at an operational level only is not reflective of effectual urban governance.  By 

this point in the life of the project, questions such as “What’s working?” and “What’s not?” cannot be 

asked and acted upon. This emphasises the importance of effectual processes being undertaken at the 

earlier levels. By facilitating effectual decision-making at a tactical level there is a greater opportunity 

for feedback between operations and particularly the tactical level. Potential private operators, 

manufacturers, developers, and the community can be engaged early to provide input into what could 

be; this potential future can then be explored and enacted by commitments made by those involved in 

the necessary these systems. Throughout this process, feedback can inform and improve the operational 

outcomes of the project.  

The International Association for Public Transport (UITP) strongly emphasises the need to improve 

attention to passenger needs, as well as improve the efficiency of operations (Vuchic, 2014). This is 

facilitated by following all the stages of the planning framework; it is not achieved through initiating 

transactional partnerships at the operational level. Cities that have maintained this entrepreneurial type 
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of transit provision, namely Hong Kong or Tokyo, have some of the highest quality transit networks in 

the world. In these cities, those that operate the systems are also involved in tactical and strategic 

planning about ‘what could be’ and they themselves provide the link between customer service 

provision and higher-level systems planning.  

7.4.5 Creating Value through Partnerships and Commitments 

Effectual urban governance has the potential to maximise the value creation of transit activated 

corridors by promoting engagement with stakeholders at all levels of decision-making. Partnership-

based governance approaches rather than siloed professional practices have increased exponentially 

around the world in recent years (Clark and Clark, 2014; Newman, 2016). City Deals are one example. 

City Deals exemplify how local government, business and community can creatively and 

collaboratively identify  what opportunities exist for their city, and develop ‘patchwork quilt’ initiatives 

that bring together effectual stakeholder commitments from a range of participating parties,  in monetary 

terms and other resources. These new approaches are crucial for unlocking private funding to address 

the significant capital gap for quality transit infrastructure (Newman et al., 2017). Effectual urban 

governance provides a framework for implementing such an approach to respond to the need for multi-

sectoral infrastructure governance for planning, finance and delivery.  

Examples of partnership-driven, effectual urban governance models are increasing. The Indian 

Government’s Metro Rail Policy sets a clear requirement that it must include private stakeholders and 

consider the potential for private funding contributions and transit-oriented development to obtain 

central government. Agencies implementing these projects are encouraged to think innovatively about 

how they may generate non-fare box revenue, in a similar way to the Manchester ‘earn-back’ scheme. 

The Urban Mass Transit Company is a 50:50 government and private agency and has the flexibility to 

raise finance and assess metro proposals (Government of India, 2017).  

In the United States, the Portland MAX light rail is an example of how effectual stakeholder 

commitments generated at a strategic level can create value. In 1997, Bechtel a private company 

approach the Portland region to propose an extension of the MAX rail service from Downton Portland 

to the airport. The effectual stakeholder commitment from Bechtel at the strategic planning stage was a 

commitment to pay for a quarter of the project’s cost, and contract to build the light rail extension. In 

return, Bechtel would receive development rights to a 120-acre land parcel near the entrance to the 

airport. The effectual partnership meant that the project was funded between TriMet, Bechtel 

Enterprises, City of Portland and Port of Portland, without the need for state general funds or property 

taxes (TriMet, 2012).  

The nature of self-selecting stakeholders and effectual stakeholder commitments mean that rather than 

designing initiatives based on pre-conceived outcomes or modelling outputs, and ‘selling’ an 
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opportunity to the private partner (as would occur at the tactical or operational planning level), the self-

selecting entity takes ownerships of their effectual stakeholder commitment. In the case of the Portland 

MAX extension, the September 11 attack occurred in New York one day after the light rail extension 

opened. With significant implications for the economy, Bechtel’s proposed jobs and hospitality centre 

was made more challenging. Bechtel decided to sell the development rights to another developer who 

has since built a retail centre in this location. Such is the nature of the market and entrepreneurship, and 

highlights an entrepreneurial response in the face of contingency. Even with these changes and 

challenges, the infrastructure was delivered and the development occurred to completion. This was 

enabled by the effectual stakeholder commitments made to complete each respective stage of the 

project, and an approach to contingency (responding to unpredictable events) that reflects causation 

logic.  

These examples show that to achieve entrepreneurial value creation, governments must be open to more 

permeable strategic decisions to enable this value to be created. Most traditional value capture 

approaches typically form partnerships at a tactical or operational level. At the tactical level, 

governments do the transit planning and spatial economic analysis, and calculate an expected return 

based on public investment. At the operational level, governments try to attract tenants after the project 

is completed. Although being described as an alternative funding mechanism, value capture approaches 

are still public sector capital mechanisms (McIntosh et al., 2014; McIntosh et al., 2015). The risk with 

value capture approaches is that they are still ‘prediction-based’, in that they forecast a future where 

development may occur and define a business case based on this.  By not engaging private parties early, 

there is no guarantee the proposed development will occur – and in some instances it is even dis-

incentivised as taxation and land prices in key benefit areas become higher post-transit provision.  

At a tactical level, the objective of government is to engage the private sector to help pay for the 

infrastructure. It then seeks to ‘maximise’ the value it can extract from the land. This may involve 

selling development rights within transit precincts. London Crossrail is such an example. In this project, 

£4.1B of the £14.8B was contributed by the private sector. The government took the lead on planning 

and facilitating major contributions from businesses/private investors including Heathrow Airport 

(£70M) and developer Canary Wharf Holdings (£150M) who also committed to design and build the 

Canary Wharf Station. This process mirrors an effectual governance approach and demonstrates how 

partnerships can facilitate raising private contributions and commitments to providing infrastructure 

and public good. 

Figure 7-5 demonstrates the relationship and potential benefits of forming partnerships at all planning 

levels. This framework combines Van de Velde’s (1999) framework with Newman’s (2018) value 

capture framework that describes different levels of value creation that result from different approaches 

to transport infrastructure planning and public private partnerships. It illustrates the increased 
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opportunities to create shared value when meaningful stakeholder engagement and meaningful 

discussions on available means and commitment occur at all levels of decision-making.  
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Figure 7-5: Relationship between partnerships and value creation at respective organisational levels for transit activated corridors (Adapted from Evan 

Jones (Newman et al., 2018); with Van de Velde (1999))
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7.5 CONCLUSION AND CONTRIBUTION TO THESIS  

While many traditional transit agencies undertake strategic, tactical and operational activities within the 

same organisation, there is a need to open up the planning process. Facilitating more permeable 

collaborations and inviting community and private sector partners to share in the value creation 

opportunities from the very beginning of the process helps to establish effectual stakeholder 

commitments. In the context of global infrastructure funding shortages and heightened uncertainty, this 

new approach can expedite the necessary reorganisation and changes in attitude that transit agencies, as 

is already occurring in some countries (Vuchic, 2014).. 

Like the examples discussed in this chapter from the United Kingdom, India, and the United States, an 

effectual urban governance approach shifts the focus of transit corridor creation towards a partnerships-

driven and entrepreneurial approach. The examples illustrate the viability of the approach; they are also 

proving effective in meeting cities’ infrastructure needs. By enabling partnerships earlier in the planning 

process, particularly at a strategic level, there are greater opportunities to create shared value from 

successful Public-Private Partnerships.  

To facilitate transit activated corridors through a partnership-driven effectual urban governance 

approach, practitioners should aim to:  

 Allow for collaborative interaction to occur at a strategic level, with input from self-selecting 

stakeholders who are willing to make pre-commitments that align with effectual design 

principles that are in-place to ensure that ‘public good’ is achieved as a result of initiatives.  

 Re-think stakeholder consultation and debate and shift it to a process that underpins the 

development of strategy, tactics and operations. Consultation and debate should be opened up 

from the beginning of the planning process and allowed to have meaningful input rather than 

from seeing it as an ‘added task’ to be initiated after the bulk of the strategic and tactical 

planning has occurred. 

 Be open to unsolicited proposals from the private sector to deliver infrastructure. Again, the 

government should set reasonable boundaries on what is acceptable based on its policy 

platform; dismissing private proposals because there is no local precedent for private transit 

provision, or any other type of infrastructure provision may prematurely shut down potential 

benefits.  

This chapter makes the following contributions to the thesis, and literature more broadly:  

1. Translates the partnerships principle of effectuation theory - which has predominantly been 

applied in the business and entrepreneurship domain – to public infrastructure governance and 

particularly transit activated corridors (integrated transport and land use planning).  
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2. Positions the rationale for partnerships in response to Aristotle’s 4th Century BC work relating 

to collective problem solving – Rhetoric – giving deep historical context to the distinction 

between ‘Predict and Provide’ infrastructure (in the realm of Aristotle’s ‘Analytics’) and the 

new type of governance needed to break free of path dependencies.  

3. Illustrates effectual urban governance and associated partnerships through the United 

Kingdom’s City Deals. This enhances the theoretical contribution of applying an 

entrepreneurial-based thinking system in an infrastructure context.  

4. Synthesises Van de Velde’s (1999) decision levels in public transport with causation and 

effectuation logic. This includes elucidating distinct features of strategic, tactical and 

operational planning associated with each of the entrepreneurship-based logics and 

incorporating workshop outcomes from United Nations Centre for Regional Development 

(UNCRD) workshop on Transit Activated Corridors to add a practitioner’s perspective to the 

synthesis of Van de Velde’s (1999) organisational forms and Newman’s value capture 

framework in public transport with causation and effectual urban governance.  

5. Extends Van de Velde’s (1999) contribution of levels of organisational forms in public 

transport to relate to how value is created through partnerships, by synthesising with transit 

infrastructure funding mechanisms (Newman, Davies-Slate and Jones, 2018), and Causation 

and Effectuation logic as distinct approaches to the engagement of partners at differing stages 

or levels of public transport planning.  
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8.1 CONTEXT 

For the last fifty years, the ‘Predict and Provide’ approach has relied heavily on transport models that 

use the current state of the system to predict a version of the future that then informs infrastructure 

decision-making. This version of the future, as established in the previous chapters, is based on present 

assumptions – key among these being that as population and income grows, so will car use. Under this 

model, car use is further reinforced as the prevailing transport mode in the majority of Anglosphere 

cities – rather than funding and developing high quality transit systems. Some of these cities, such as 

Sydney (Sydney Metro) and Auckland (Auckland Light Rail), are now embarking on ambitious public 

transport agendas to break the dependence on automobile transport that is stymying economic 

productivity and quality of life.   

This chapter builds on the previous chapters and details effectual action as the next step in enacting 

effectual urban governance processes. Effectual action is particularly important in contexts of 

heightened uncertainty. This approach is not based wholly on predictions of the future. Establishing 

strong partnerships with those who are willing to make effectual stakeholder commitments builds 

alliances with users who are able to commit to new socio-technical innovations or systems. This may 

be at full scale, or not, monetary, or not; it utilises and the resources at hand to remain within the 

boundary of affordable loss. This action allows for feedback to guide the evolution of the system 

through new stakeholder commitments, converging expectations and expanding the resources available 

to the socio-technical niche. The focus of this chapter is taking effectual action as the next stage within 

the dynamic model of effectual urban governance, as shown in the figure below.  

  

Figure 8-1: Dynamic model of effectual urban governance – highlighting effectual action 

as the focus of this chapter 
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8.2 TAKING EFFECTUAL ACTION UNDER UNCERTAINTY  

Taking action is a critical element of effectual urban governance. Effectual urban governance draws on 

effectuation theory to respond to systems change under heightened uncertainty. As such, the focus of 

effectual urban governance is on taking action to co-create and structure a socio-technical niche based 

on available means and partnerships commitments, as established in the preceding discussion.  

The modernist mentality of top-down planning and governance has waned in contemporary times. The 

idea of incremental implementation of urban infrastructure initiatives has grown stronger as cities seek 

to implement initiatives with (and for) the communities which they serve. Such an approach is at the 

core of effectual urban governance. This approach allows users to practically participate and to make 

initial commitments early that are within their means i.e. affordable loss and risk tolerance. It also 

attracts new partners and resources to the niche as the system is proven and expands.  Therefore, taking 

effectual action is not confined to the domain of private companies seeking to experiment with and 

commercialise new mobility applications; governments and community can also take effectual action 

within their means to facilitate ‘learning by doing’ in the face of uncertainty.  

In an entrepreneurial context, disruptive innovation requires that an innovation is aligned to market 

demand and addresses user needs. How does an entrepreneur know that what they have developed is 

the right fit? They learn this from their users, with commitments being the ultimate litmus test. The 

entrepreneurial process of designing disruptive innovation is often referred to as a process of taking 

action and learning from customers, before then taking action again to build on what is learned. By 

taking action entrepreneurs develop deeper understanding of local contexts and dynamics, understand 

market needs, understand the drivers of stakeholders, and mine for new ideas that are not immediately 

evident. In highly uncertain environments, over-investing based on prediction is a risky approach.  

The following section provides examples of successful and unsuccessful urban projects to demonstrate 

the value inherent in an effectual action approach. This includes a reduced reliance on predictions of 

the future, which if incorrect, can lead to significant community backlash and failed projects. Successful 

examples such as the cycling infrastructure in Boston, public transport reform in Auckland, traffic 

congestion charge in Stockholm and parking management in Austin, Texas discussed below, 

demonstrate that taking effectual action in the face of irreducible uncertainty opens the possibility for 

more radical solutions to addressing urban transport challenges in contemporary society.  

8.2.1 Cycling Infrastructure: Comparison of Stevenage, United Kingdom 

and Boston, United States 

Globally, European cities located in Denmark and Netherlands provide best practice and the safest 

models of urban cycling. Establishing urban cycling infrastructure in Anglosphere cities is arguably 

more challenging given the embedded socio-technical conditions where urban transport configurations 

privilege motorised vehicles. In these cities, motorists, elected members and even transport 
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professionals are likely to underappreciate the potential benefits of taking road space away from 

vehicles for cycle-friendly alternatives. The examples from Stevenage in the UK and Boston in the US, 

provided below, demonstrate how effectual urban action can play a key role in facilitating systems 

change or failure in these contexts.   

Cycling is a mode of travel that is highly influenced by the level of perceived user safety. One of the 

key contributors to how safe users feel is the level of infrastructure that is provided for cyclists. 

However, infrastructure is only one important factor, as Amsterdam cycling Professor Marco te 

Brommelstroet and colleagues (2017) state: “the narrow focus on measurable environmental variables, 

which dominates in the transport geography and planning literature, helps us explain an important part 

of what makes a fitting cycling environment, but it does not provide us with a complete picture”. 

Brommelstroet and colleagues suggest ‘Embodied Making’ as a preferred process to increase cycling 

mode share. ‘Embodied Making’ aligns with an effectual urban governance approach as it is a process 

of developing user patterns from the ground up in a context-specific manner, allowing for the co-

evolution of infrastructure with user preferences suited to a specific context (Quillien, 2017). 

A pre-planned cycling network in Stevenage, United Kingdom 

Stevenage is a town of 80,000 people located 29 miles north of London in the United Kingdom. It is 

one of the first ‘New Towns’ that was built near London following World War II. The town was 

designed and built from the ground up, allowing the town planners to integrate an extensive network of 

separated cycleways from the 1950s onwards. From an infrastructure perspective, these cycleways were 

state of the art at a time when automobile dependence was prevalent across the United Kingdom. The 

cycleways were physically separated from traffic and allowed cyclists to bypass intersections using 

grade separated underpasses as depicted in Figure 8.2.   

 

Figure 8-2: An example of Stevenage’s grade-separated cycling infrastructure that avoids 

interaction with traffic (Source: Carlton Reid, The Guardian) 
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The key element missing from Stevenage’s cycleways is the cyclists. Less than 3.5% of the population 

in Stevenage currently cycle, compared to the predicted 40% when the masterplan was developed. 

Views vary on the reasons for the failure of the cycling network, with the preference for residents to 

drive rather than cycle being the most obvious. Stevenage’s cycleways are a clear demonstration of a 

misalignment between community and cultural values and prediction-based planning. The cycleways 

network in Stevenage was based on the Dutch model which had been developed over decades in 

partnership with users. This approach did not occur in Stevenage. The subsequent misalignment 

between the infrastructure development process and the users themselves resulted in a ‘failed 

revolution’ towards cycling in Stevenage (Reid, 2017).    

Taking effectual action towards cycling in Boston, United States  

The city of Boston located in Massachusetts in the United States made decisive moves in 2020 to expand 

its cycling infrastructure. The uncertainty and need for a rapid response to the COVID-19 pandemic 

played a role in this. Pre-COVID-19, less than half of the residents in the Boston area drove to work; 

this is a higher ratio than expected of an Anglo-American city which are traditionally dominated by 

private vehicles (Boston Transportation Department, 2017).  

Over the summer of 2020, as COVID-19 hit the city, many residents became reluctant to travel on 

public transport as social perceptions shifted towards a greater need for inter-personal space. This 

caused a significant shift towards single occupant vehicles on the roads as a result of COVID-19 and 

the associated public transport reluctance. It was estimated that the single occupancy vehicles would 

translate to 776,000 added traffic hours per day, or an extra 22-minute commute for each person on the 

road (Hu et al, 2020).  

Taking effectual action with available means and within affordable loss, Boston town planners 

responded with temporary ‘pop-up’ bike lanes to provide residents with an alternative to driving cars. 

This pop-up infrastructure was comprised of traffic cones and barrels. Initially, this was a temporary 

measure and the lanes were planned to be removed by winter. However, the temporary infrastructure 

allowed users to build new travel patterns and see the value in this new system. As a result, the bike 

lanes are now permanent and play a big part in accelerating the city’s ‘Healthy Streets’ initiative that 

aims to provide residents with greater opportunities to walk and cycle between destinations.  

The permanency and expansion of the network has been supported by the community, with further calls 

for a greater expansion of the cycling network to replicate this success outside of the downtown area. 

The business community is also enthusiastic as it has provided expanded street space for outdoor dining 

to produce a holistic and people-centric shift towards more liveable cities. In going ‘against the norm’ 

of a car-based, highly trafficked transport network Boston’s ‘pop-up’ bike lanes demonstrate how 

effectual urban action is within an affordable loss threshold and can allow users to experience a new 

way of doing things; resulting in the users becoming the driving force behind the expansion of such 

new futures.  
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8.2.2 Bus Network Reform: Comparison of Adelaide, Australia and 

Auckland, New Zealand 

Bus network reform can be a challenging process with winners and losers. Winners generally gain 

frequency along key corridors, making for an overall increase in usefulness and ridership on the public 

transport system, with population increases likely in areas with access to a nearby frequent service. 

Some people will have a nearby bus stop removed or moved further away however, increasing their 

walking distance and reducing the effectiveness of the service despite the ‘reform’. Adelaide (Australia) 

and Auckland (New Zealand) both embarked on bus network reform to achieve better public transport 

for the population as a whole.  

Adelaide, Australia and Auckland, New Zealand are cities of similar cultural contexts, having both 

removed historic tram lines in the 1950s in favour of car-oriented development. Adelaide opted for an 

‘all at once’ approach to city-wide network changes – which was unsuccessful and met with community 

backlash. Auckland opted for a staged approach that over a longer period of time has resulted in a transit 

network transformation and increased ridership.   

Attempted bus network reform in Adelaide, South Australia  

In 2020, the South Australian Department of Transport and Infrastructure, released details of a ‘better, 

faster and more frequent’ bus network for the city of Adelaide. The network changes were a move 

towards a simpler network with high-frequency priority corridors and second tier coverage services 

with less frequency beyond the priority corridors.  

The proposed network offered a bus network with superior network characteristics. For example, the 

new network would increase the population close to a high frequency (15-minutes or less) weekday 

service from 500,000 to 700,000 – more than half of Adelaide’s 1.3 million population. For most 

residents who did not have a 15-minute all day service nearby, there would be a nearby bus service with 

an interpeak weekday frequency of 30 minutes (compared to 40 minutes in Melbourne and 60-minute 

frequencies in Brisbane and Perth). The trade-off in simplifying the system was that some bus stops 

would be removed (approximately 1,000) and in many cases, users would need to walk slightly further 

to reach a more frequent bus.  

The Department released the city-wide plan to the population for consultation. The plan presented an 

‘all at once’, dramatic overhaul of the system. The benefits of the proposed reform were not fully 

articulated or clear to existing and potential users. In the absence of any form of effectual action, the 

full extent of the benefits were not explicit so residents who would benefit did not advocate for the 

changes. On the other hand, the opposing political party, community groups and residents facing a 

further walk to a bus stop fought hard to resist the proposed changes. This loud minority, with very 

legitimate concerns if considered independently of the broader population, were enough for the State’s 
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Premier to overrule the proposed changes in preference of business as usual with leaving the new 

network abandoned within two weeks of being released for public consultation.  

In envisaging a new bus system, Adelaide arguably attempted to change too much at once. In proposing 

to overhaul the city’s entire public transport/bus network, it may have been more strategic to take 

effectual action in one area first, and then allow the feedback and user experience learnings from this 

to feed into subsequent changes in other zones. Similarly, there was no ‘middle ground’ for planners to 

assess and receive feedback from users to inform a more gradual and iterative change. Instead, the new 

network was developed by technical professionals, released to the public and then discarded within two 

weeks. If an effectual approach was taken, it is likely that more efficient use of resources could have 

been achieved by being more targeted in communications for a specific region, with lessons learned 

earlier in the process prior to broad city-wide planning investment.  

Taking effectual action to bus network reform in Auckland, New Zealand  

In 2012, the City of Auckland in New Zealand set the target of more than doubling public transport 

patronage from 52 million to 140 million passengers in 2022 – a world-leading ambition. Achieving 

such a goal would require transformative changes to increase the frequency of key routes, create more 

direct routes, a new fare system, and new bus stops (Auckland Transport, 2020). Rather than an ‘all at 

once approach’ that was adopted in Adelaide, this transformation occurred through ongoing effectual 

action over the years since 2012.  

Taking an effectual action approach, collaboration with the community has been integral to shaping a 

better transport network and defined actions, based on commitments and local available means, and has 

meant allies have been gained along the way. In Auckland, public feedback led to changes in the 

coverage network and fed into subsequent rollout phases, the core network remained consistent with 

the initial design (Walker, 2018). 

Each phase of the rollout has led to patronage increases and highlighted the patronage benefits of more 

frequent networks. According to Auckland Transport, bus patronage for the 12 months up to February 

2020 was 75.3 million passenger boardings, an increase of 7% from the previous year (City Rail Link, 

2020). As of February 2020, the bus network had experienced a 44% growth in ridership from 

approximately 52 million boardings for the year ending December 2012, a significant rise to 

complement an increase in rail patronage towards achieving their city’s ambitious goal. 

Auckland’s approach reflects effectual urban governance through effectual action with available means 

and within affordable loss. For example, in the North-West, the short term plan (1-5 years) is to first 

take effectual action with a ‘pop-up’ busway. This is a fast and affordable option that requires the 

delivery of two interim bus interchanges and using the existing shoulder lanes of the motorway rather 

than planning and developing a purpose-built priority lane. This first stage uses available means within 

the bounds of affordable loss (significantly leveraging existing assets without over-committing new 

infrastructure spend). It also  paves the way for a medium-term expansion of the bus rapid transit system, 
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while future proofing for a longer-term ambition (10-15 years) of potential light rail delivery (Auckland 

Transport, 2019). 

The following two cases provide examples of effectual action for congestion charging and parking 

management.  

8.2.3 Congestion Charging: Taking Effectual Action in Stockholm, Sweden 

Congestion charging, or road user charging, is a travel demand management policy that seeks to address 

excess road demand through a charge to those that contribute to the congestion of public infrastructure 

(roads). Transport economists have long advocated for this policy as an effective means of reducing 

congestion while addressing air quality issues and generating investment in public transit. However, 

introducing any ‘tax’ or ‘charge’ to the population is a contentious issue, and so while some cities have 

succeeded in introducing effective congestion charging schemes, many have been reluctant to try.   

In January, 2006, Stockholm, Sweden implemented a congestion charge for vehicles entering the city. 

Initial public support for the policy was 36%; by May 2011, public support for the congestion charge 

was over 70% - with people even calling for the charge amount to be increased. Despite a public 

referendum indicating the initial unpopularity of the policy, support for this initiative was generated 

through an incremental approach that was within the realm of affordable loss.    

Stockholm first introduced congestion charging as a seven-month initiative (Eliasson, 2014). It was 

made very clear at the beginning of the initiative that this was not a permanent development, but a 

temporary measure. Throughout the trial, extensive monitoring evaluated the performance of the new 

regime and showed a decline of 21 percent in traffic, a significant increase in public transport ridership 

and a reduction in emissions. The streets were quieter, cleaner and safer and the population had the 

opportunity and time to experience these benefits. Figure 8-3 below shows the reduction in traffic during 

the 2016 trial period (and subsequent years once the congestion charges were made permanent).  
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Figure 8-3: Average traffic volumes across the cordon on weekdays between 6:00-17:00, overlayed 

with population growth (Adapted from Elaisson, 2014) 

When the trial period came to an end, an effectual urban governance approach was adopted to ensure 

that subsequent effectual commitments were aligned to stakeholder (community) expectations. A 

referendum was undertaken, with the population voting for the congestion charge to be a permanent 

feature of the city’s transport system.  

Stockholm’s success with congestion charges has led to ongoing effectual action across the country. In 

2016, congestion charges were increased for vehicles entering the inner city. Gothenburg, Sweden’s 

second largest city, followed Stockholm’s lead and introduced a similar program in 2013. New charges 

were implemented on the Essingeleden motorway, the busiest road in the country. Congestion charging 

is now a key component of transport policy in Sweden, particularly Stockholm. In taking an effectual 

urban governance approach, the public’s initial negative perceptions were shifted to supporting the 

initiative. 

8.2.4 Parking Management: Taking Effectual Action in Austin, Texas 

Parking is an issue in most cities. Citizens often complain about the cost of parking in their role as 

motorists, however it is often overlooked that parking has a much more significant cost to the city as a 

whole (Shoup, 2018). Minimum parking requirements imposed on new developments drive up the cost 

of construction and reduces the capital value of development by limiting floor space or dwelling yield 

to satisfy the physical space requirements demanded by parking. The direct cost (and opportunity cost) 

of constructing parking spaces is factored into sale prices and rents, regardless of car ownership or 

INITIAL TRIAL 
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parking space utilisation. In commercial settings, these costs flow through to the total cost of providing 

goods and services. Aiming to address these issues in the city, Austin, Texas created a Parking Benefit 

District program in 2011, to help “improve the availability of on-street parking while promoting 

walking, cycling and transit use”. 

A Parking Benefit District is paid parking that allocates a fair market rate to parking spaces e.g. a 

market-price that allows 10-15 percent parking spaces to be free throughout the day for those with 

atypical travel demands, not just those who arrive at the train station first in the morning. The funds 

raised within a Parking Benefit District are then allocated to the local community in which they are 

generated.  

Austin took an effectual urban governance approach to implementing the Parking Benefit District 

program. This was key to generating community support and conveying the benefits to users. The first 

stage involved taking effectual action through a time-bound introductory initiative within the bounds of 

affordable loss, the second phase allowed for communities to ‘opt in’ as self-selecting stakeholders, 

rather than it being forced upon them, and the third phase now involves official districts being opened 

under the ongoing program, expanding the cycle of socio-technical structuration. 

Initially, Austin introduced 96 paid parking spaces to allow community members to experience the 

system. This pilot facilitated learning for both members of the community and the policy makers. Over 

four years, the pilot of the PBD was combined with other capital funding to improve walking, cycling 

and transit services within the neighbourhood. This included widening sidewalks, adding benches, 

planting trees, providing bicycle racks, and providing a cycleway along two of the main streets in the 

area. Residents could use these improvements and see the transformational benefits in their 

neighbourhood.  

After the initial phase, the program was rolled out more broadly. This process was driven by self-

selecting stakeholders. Residents across the city were given the opportunity to apply for a permanent 

PBD in their area. A year after the ordinance to allow resident group applications was passed, the first 

permanent PBD was approved, being the West University PBD, the site of the pilot project. This 

permanent PBD area was not enforced top-down but instead proposed by area residents after 

experiencing the success of the pilot project. They were also heavily engaged in the consultation process 

to finalise the details of the ordinance, meaning they were very satisfied by the time the opportunity to 

apply arose. In 2016, after four years of operating, the West University PBD began constructing several 

blocks of new sidewalk along a pedestrian priority street.  

The city treated ‘customer as partner’ by agreeing to hold an annual meeting with district stakeholders 

to share monthly profit and loss reports. The city were transparent in sharing sidewalk construction 

costings and proposed that when a residential group applied for a PBD in their area, they should prepare 

a list of potential projects. A parallel program has since been created in Austin, called Parking 

Transportation Management Districts (PTMDs), which follows the same concept of revenues being 
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allocated to local betterment. This initiative allows applications from resident, developer and merchant 

groups and is an example of effectual urban governance scaling through self-selecting stakeholders and 

effectual action.  

8.2.5 Transit Innovation: Autonomous Rail Rapid Transit in Yibin, China 

The invention of the ‘trackless tram’ – or Autonomous Rail Rapid Transit (ART) – by the Chinese 

Railway Rolling Stock Company (CRRC) presents a new transit innovation that has the potential to 

facilitate entrepreneurial transit corridor creation. This new hybrid mode is essentially a tram with 

rubber wheels. Because the ART can be operated on existing roads (particularly major highways that 

have been reinforced for heavy commercial vehicles), it lends itself to effectual action as it can be 

implemented quickly to demonstrate value to users. This is the approach that has been taken in Yibin, 

China.   

 

Figure 8-4: The Chinese Railway Rolling Stock Company’s Autonomous Rail Rapid Transit in 

Yibin, China (Source: Author) 

Yibin’s T1 ART route is the first Trackless Tram route to enter revenue service in the world. However, 

prior to entering revenue service the CRRC in partnership with local authorities ran a trial route 

throughout 2019. At the time of the site visit that informed this study, Yibin’s ART route was 9.7km 

long. The route was extended to 17.7km and commenced commercial operation on December 5th, 2019. 

There is approximately 150km of additional track planned for across the city.  

At one end of the route is the ‘ART Industry Park’, adjacent the Belt and Road offices and nearby to 

the CRRC offices, production facility and depot. ART vehicles charge at this end of the line for 10 

minutes each run. At the other end is the Jiudu Road Station, located in a dense urban area of Yibin. 
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This location is in the heart of a lively urban area, surrounded by shops, residential buildings and office 

spaces.  

The initial stage route has 9 stations, and traverses urban areas varying from outer highways with 

adjacent industrial complexes, across the Chongjiang Bridge, and into the urban centre which is mixed 

use and high density. The ART’s run at a frequency of every 15 minutes between 7:30am and 8:00pm. 

They have 6 of 16 vehicles operational currently and in peak hours increase the frequency to every 10 

minutes.  

The ART overcomes shortcomings of both trams and buses. Trams are costly to implement. Buses have 

generally underperformed in their ability to facilitate land development around their corridors. 

However, with the support of high-quality tram-like stations, ride quality comparable to light rail, and 

the ability to quickly deploy along corridors – the trackless tram has the potential to facilitate a new 

entrepreneurial approach to transit activated corridors. Under this approach, as is the case in Yibin, a 

pilot phase can be introduced to familiarise users with the technology. Over time, supporting 

infrastructure (larger stations, lane priority, road strengthening) can be implemented to increase the 

structuration of the system over time. A detailed case study of Yibin’s trackless tram system can be 

found in Appendix B.  

Traditional light rail systems are delivered under a causal logic. They are expensive and funded by 

governments, who undertake detailed planning and seek to recapture value through land value capture 

mechanisms. There is limited opportunity for effectual action. The ART technology has shifted this 

paradigm, and make lower-cost, nimble implementation of high-quality transit corridor systems 

possible.  

8.3 EFFECTUAL ACTION FOR TRANSFORMATION  

Taking effectual action forms a key element of effectual urban governance. By taking effectual action 

based on affordable loss, those driving the implementation and structuration of a niche can identify 

adjustments to maximise demand and uptake and to guide subsequent stakeholder commitments to 

expand the resources available to the niche. The processes of effectual urban governance leads with 

what is available, establish partnerships and attracts self-selecting stakeholder commitments to co-

create and deliver a new project, and ultimately a new future. An effectual urban governance approach 

is distinct from an entrepreneurial new venture creation process however, as public funds must deliver 

public benefit, as detailed in Chapter 4 and Chapter 5. Effectual urban governance facilitates systems 

change under conditions of high uncertainty; it also reduces risks while simultaneously delivering value 

for stakeholders.  

Examples above show the vulnerabilities of the Predict and Provide approach which have been 

disrupted since the COVID-19 pandemic.  There is a discontinuity in the path-dependent evolutionary 

nature of our cities (Raskin and Swart, 2020) with even Vision and Validate approaches, as discussed 
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in Chapter 4, relying on prediction to validate proposed initiatives against scenarios of an uncertain 

future. In times of uncertainty, even visionary endeavours can be unreliable, given there is some element 

of prediction involved in visioning for the future, validating proposals against predicted scenarios, and 

then investing based on this. That future is even more uncertain now.  

8.3.1 Moving Beyond Prediction-Based Models 

This research presents and demonstrates how effectual urban governance can enable transport 

infrastructure planning to move beyond prediction-based approaches. This is not to suggest that 

prediction should be completely avoided in every situation moving forward - but in situations of high 

uncertainty, prediction models are unreliable. 

Figure 8-5 below compares prediction and control models, introduced in Chapter 2, with a Vision and 

Validate approach. The matrix also includes a new approach to transport planning suited to the 

transformative domain, based on effectual action through effectual urban governance. This effectual 

urban governance approach is not based on prediction of an uncertain future – but instead on taking 

effectual action and testing, learning and iterating for transformation towards a co-created future. The 

‘Test and Transform’ approach is proposed in this thesis as a viable alternative to the current dominant 

Predict and Provide approach. The Test and Transform approach brings forward the interaction with 

self-selecting stakeholders. It brings forward a focus on creating integrated benefits (in the case of 

transport this may be land use development or job creation). Based on the commitments from 

stakeholders, it then initiates effectual action. This process is ongoing and iterative and the increased 

structuration of new innovations is achieved by expanding network resources and more strongly aligned 

expectations over time.   
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Figure 8-5: Approaches to infrastructure governance displayed on matrix of prediction and control 

Test and Transform is achieved through leveraging available means, partnership commitments and 

effectual action. Figure 8-6 below compares the Predict and Provide and Vision and Validate 

approaches to transport planning with a Test and Transform approach. The Test and Transform 

approach is distinct from ‘experimentation’ as it is based on commitments and without prediction.  

The Predict and Provide flowcharts in Figure 8-6 below are adapted from Professor Peter Jones’ (2016) 

pivotal identification that our ongoing predictions of future transport scenarios, based on traffic flows 

of the past, are leading to more of the same problems, i.e. wider congested roads. Jones’ distinction of 

the Vision and Validate approach in comparison to this is powerful and it is beginning to be used around 

the world as a means of ‘shaping the future’ rather than just responding to our predictions of it. This 

thesis acknowledges the ongoing importance of Vision and Validate and its suitability to its respective 

context. 
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Figure 8-6: Comparison of Predict and Provide, Vision and Validate (Peter Jones at UCL, 2016) and Test and Transform  

NEW MODEL 
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The key distinctions between the processes shown in Figure 8-6 are:  

 ‘Prediction’ is not the basis of the Test and Transform approach. While this is the centrepiece 

of a Predict and Provide approach, and is incorporated in a Vision and Validate approach, the 

effectual approach to infrastructure embodied through Test and Transform instead opts for co-

creation with partners.  

 ‘Proposals’ are developed earlier in the Vision and Validate process, and earlier again the Test 

and Transform process. The steps that are reduced in the process are those related to prediction 

and analysis. This still occurs in both cases, however as a key step in the decision-making 

process it is replaced by other important factors for both V&V and T&T.   

 ‘Interaction’ with key stakeholders external to the planning and delivery parties happens much 

earlier in the Test and Transform process than it does in the other processes. Partners are 

involved much earlier in the process. It happens before investment is made. For example, Test 

and Transform projects develop proposals based on user preferences, available land 

opportunities, rather than waiting for this to occur as a ‘by-product’ of the system post-

investment.  

 Taking effectuation action means starting smaller and earlier. When it is possible to take action, 

effectual urban governance suggests strategically managing commitments and expectations to 

begin within the bounds of affordable loss (it does not need to be the full-scope solution). Not 

only does the world start to change around the project, but learning is stimulated and gained 

information reduces uncertainty.  

 By the time the ‘Major Transport Investment’ is made, it is being invested in a socio-technical 

configuration that has already gained momentum. Often the users of this initiative are 

demanding that it be expanded (rather than opposing it). Often the resources come from the 

partners that were engaged early in the process. It is a different dynamic to the Predict and 

Provide or Vision and Validate approaches.  

This can be further examined at transit corridor scale in Appendix B, with an in-depth case study of the 

world’s first commercial service Autonomous Rail Rapid Transit route in Yibin, China, leveraging new 

technology to take effectual action in creating transit activated corridors at city scale. This case study is 

based on my time in China visiting and studying this new emerging transit system as part of this research 

project.   
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8.4 CONCLUSION AND CONTRIBUTION TO THESIS 

This chapter has detailed the process of effectual action and provided examples of the process being 

implemented, both successes and failures. Taking effectual action is an important element to enable 

socio-technical systems change towards sustainability in the face of uncertainty, and has been 

demonstrated with much success in the urban examples provided in this chapter, further supported by 

Appendix B.  

This chapter has also proposed ‘Test and Transform’ to enhance the transformative urban governance 

approach, emerging in the domain of ‘Transformation’ established by Wiltbank et al. (2006). Test and 

Transform is not proposed as a new governance model to replace all other strategic approaches. Instead, 

it is intended to complement existing approaches, particularly Vision and Validate which is also suited 

to facilitating systems change in conditions with less uncertainty. In conditions of heightened 

uncertainty, there is merit in leading with effectual action to gain support from users and iterate the 

structuration of transformative innovation.  

Taking effectual action to advance transit activated corridors is facilitated by:  

 Seeking low-cost ‘starting points’ for urban initiatives. The initial stages of a project may not 

reflect the final product, however in conditions of heightened uncertainty, learning about the 

socio-technical system likely occurs through an interactive process of structuration. This guides 

the development of the innovation to ensure that user-fit is optimised for disruptive uptake and 

final delivery. Urban practitioners may ask themselves what entrepreneurs ask themselves, 

‘What does the Minimum Viable Product (MVP) look like?’ 

 Working closely with stakeholders during the effectual action phase, particularly users of the 

system. Learning about the innovation from a ‘product-fit’ perspective is important, as is user 

learning that creates demand for a permanent solution. This is evidenced in practical examples 

and is another benefit of taking this approach.  

 Leveraging new technologies to overcome traditional barriers to action. Such technologies may 

be capable of leveraging available infrastructure without additional expenditure, performing 

functions at lower costs, and in doing so, enable projects to get started.  

Taking a test and transform approach to implement effectual action to advance transit activated 

corridors is facilitated by following the process outlined in the model of effectual urban governance 

informed by effectuation logic and detailed in Part 2 of this thesis. Establishing and seeking agreement 

on effectual design principles, leveraging available means, establishing partnerships to underpin 

effectual action that then guides the development of the niche.   
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This chapter makes the following contributions to the thesis, and literature more broadly: 

1. Articulates effectual action in an urban context, referencing successful and unsuccessful urban 

transformation efforts across urban cycling infrastructure provision; bus network reform; 

parking management; and congestion charging. 

2. Is supported by a detailed case study in Appendix B of the world’s first Autonomous Rail Rapid 

Transit/Trackless Tram system to enter revenue service, informed by site visits and research in 

Hunan, ZhuZhou Province and Yibin, Sichuan Province China.   

3. Presents ‘Test and Transform’ as a transformative urban governance approach particularly 

applicable for systems change under conditions of heightened uncertainty. Test and Transform, 

based on  novel Urban Governance Framework extended from Wiltbank et al (2006) and 

Contributions made by Jones  (2016), aims to complement Vision and Validate and other urban 

governance approaches. 
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9.1 CONCLUSIONS 

The overarching objective of this research was to answer the following research question:  

‘How can urban governance facilitate systems change for sustainable development under conditions of 

heightened uncertainty?’ 

To respond to this research question, the research was divided into three sub-research questions. The 

conclusions that respond to each of these sub-research questions are:  

Research Sub-Question 1: Are current mainstream models of urban governance suitable for 

responding to the imperative for systems change under conditions of heightened uncertainty? 

This thesis has shown that current mainstream models of urban governance are not suitable for 

responding to the imperative for systems change under uncertainty. The thesis suggests that there are 

two dimensions that demonstrate why this is so. They are the dimensions of (1) Effectiveness Dealing 

with Uncertainty; and (2) Ability to Facilitate Systems Change. It is evident that the majority of 

mainstream urban governance models that have been prominent throughout the 20th and 21st Century 

rely on a high level of prediction (i.e. Predict and Provide approaches), or are less reliant on prediction, 

however, do not have the ability to facilitate systems change (Adaptive approaches). This thesis has 

developed a framework for conceiving urban governance typologies along these dimensions, illustrated 

in Figure 9-1. This Figure presents a set of urban governance typologies based on different levels of 

dealing with uncertainty matched with different levels of ability to break out of path dependency and 

facilitate systems change. There are four types of governance that emerge. As outlined in the thesis, 

Visionary Urban Governance approaches are emerging as capable of breaking free of unsustainable 

path-dependencies (eg. Vision and Validate – Jones, 2016).  The thesis suggests that to respond to 

heightened levels of uncertainty (less reliance on prediction and forecasting) while facilitating systems 

change, Transformative Urban Governance approaches are required, which are lacking in both literature 

and practice.  
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Figure 9-1: Urban Governance Framework of Uncertainty and Systems Change  

Research sub-question 2: What role has entrepreneurial agency played in urban systems change 

throughout history? 

The thesis outlined how entrepreneurship has played a central role in historical industrial 

transformation. In the case of four transformative energy technologies studied (Steam Engine; 

Railways; Electricity; and Automobile), entrepreneurial agency was key to converting ‘inventions’ to 

‘innovations’ – in that a technology became a commercial reality causing systems change. In essence, 

entrepreneurs are actors applying agency to facilitate systems change under conditions of heightened 

uncertainty. Many of the approaches taken throughout history are not inherently ‘entrepreneurial’, but 

have potential to be applied in other domains of governance and civil society. However, 

overwhelmingly the literature on entrepreneurship is focused on individuals starting businesses for their 

own financial gain, rather than multi-sector actors seeking to facilitate systems change.  The small 

literature on entrepreneurship’s role in systems change is used to show how important it is in the 

transformations needed for solving current issues, especially if sustainable solutions are to reach a 

‘mainstream’ level of structuration.  
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Research sub-question 3: Is the entrepreneurial decision-making logic effectuation a useful construct 

for transformative urban governance approaches applied to civil infrastructure? 

Effectuation, the entrepreneurial decision-making logic developed by Saras Sarasvathy through the 

study of expert entrepreneurs has been demonstrated to have applicability far beyond the 

entrepreneurship domain. At its core it is composed of a set of principles that distinguish it from 

Causation appraoches – with Causation being overly prominent in urban governance today. Through 

the in-depth study of one particular civil infrastructure case study – the formation and structuration of 

the Willunga Basin Water Company in South Australia – it is evident that the principles and processes 

of effectuation have been applied for transformative projects, however there has been no linking of this 

theory to governance contexts prior to this thesis. While still considered an ‘entrepreneurial venture’ 

due to the formation of a commercial entity to deliver public infrastructure, the WBWC exemplifies 

how effectuation logic can be applied at a systems level to deliver civil infrastructure that has 

underpinned decades of economic prosperity for an entire region. Thus effectuation is a fundamental 

concept in the thesis approach to answering the research questions.  

Research sub-question 4: How can effectuation inform governance for accelerating systems change 

for sustainable development under conditions of heightened uncertainty? 

The development of effectual urban governance in this thesis outlines how the principles and process 

of effectuation can be applied to deliver transformative governance. The model is applied to urban 

transport – or ‘Transit Activated Corridors’ as the concept is termed in the thesis. The dynamic process 

of effectual urban governance developed in this thesis is shown below in Figure 9-2.  
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Figure 9-2: Dynamic process of effectual urban governance 

Four core elements of effectual urban governance were developed and elucidated in the thesis in order 

to provide guidance on a shift in planning and governance of urban infrastructure projects:  

1. Establish effectual design principles: The articulation of guiding design principles to ensure 

that initiatives undertaken through effectual urban governance align with the necessary 

dimensions of systems change – i.e. respond to sustainable development objectives. These 

principles are intended to be broad and not overly prescriptive to avoid inhibiting collaborative 

action, but to set boundary limits on co-creation to ensure social good is achieved.  

2. Begin with available means for value creation: Taking available means and resources as a basis 

for action rather than pre-determined outcomes. Not only does this leverage reduce uncertainty 

and leverage slack resources but also provides the opportunity for greater value creation.  

3. Establish early partnerships and seek effectual stakeholder commitments: Create partnerships 

from the beginning of the effectual process and seek effectual stakeholder commitments that 

destroy uncertainty by creating certainty around action and demand.  

4. Take effectual action: It is important to ‘get going’ and take action with partners based on 

available means. The first stage may not be the final product, but taking action in some form 

facilitates socio-technical establishment and learning which forms the basis for adjusting the 

niche and iteratively expanding.  
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Prediction approaches have been termed ‘Predict and Provide; and Visionary approaches have been 

termed ‘Vision and Validate’. In the same way, effectual urban governance that emerges from the 

Transformative Governance domain are termed ‘Test and Transform’ and are suited to systems change 

under uncertainty. The process develops actions based on available means and effectual stakeholder 

commitments, and iteratively adjusts user-fit to enable disruptive transformation that is driven by 

demand. The drivers of this process are expanding network resources and converging expectations over 

time as effectual action is taken. Test and Transform does not seek to replace other methods such as 

Vision and Validate, but rather provides an alternate complementary approach that is especially useful 

under conditions of heightened uncertainty.   

These approaches as outlined above have been discussed and applied to a range of examples and case 

studies throughout the thesis to demonstrate the elements of this approach in practice. These include 

the Pearl District Streetcar in Portland; the Portland MAX light rail; South Lake Union Streetcar, 

Seattle; Novamont’s biorefinery in Sardinia, Italy; the energy transformation of El Hierro in the Canary 

Islands; Bus network reform in Auckland, New Zealand; Cycling infrastructure in Boston, USA; 

Congestion charging in Stockholm, Sweden; Parking benefit district in Austin, Texas; and Autonomous 

Rail Rapid Transport in Yibin, Sichuan Province, China.  

The approach appears to lend itself to a range of potential uses as set out in the following section. These 

are presented as a personal reflection on the thesis.  

9.2 IMPLICATIONS OF THE RESEARCH 

It is anticipated that the findings of the research will have implications for the global and local 

community, and for cities everywhere. I suggest that the following could happen if effectual urban 

governance was seriously adopted: 

1. Traditional thinking about the ‘black box’ of entrepreneurship, and the view that entrepreneurs 

are high-risk taking individuals within society would become outdated. Entrepreneurs apply 

agency to drive systems change under conditions of heightened uncertainty and this element of 

their actions will become more and more the approach taken by government public servants, 

corporate managers and leaders in civil society. By translating entrepreneurial approaches to a 

governance context and providing a range of case studies and illustrative examples, this thesis 

will hopefully help change thinking about what it means to ‘behave entrepreneurially’ and who 

is capable of such behaviour. Indeed, I hope this thesis compels governments, industry and civil 

society to consider themselves ‘entrepreneurial’ when it comes to facilitating systems 

innovation – as it is unquestionable that the very principles that expert entrepreneurs follow for 

success can be observed, and ultimately applied, in urban projects.  
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2. Conversations about new approaches to complex problems will not be solely based on causation 

logic. Conventional strategy and planning process surrounding urban infrastructure (and most 

governance-related decision-making) is based on embedded institutions that reflect ‘causation’ 

logic rather than effectuation. In the entrepreneurial domain, Sarasvathy herself does not claim 

that effectuation should be used by all actors all of the time – nor do I claim effectuation is the 

only urban governance approach. What this research does demonstrate, however, is that current 

societal institutions that consider causation-based approaches (in Aristotle’s domain of 

Analytics) as the ‘only way’ are not well-founded, and perhaps even are causing society a 

disservice. This is a complex question that challenges every aspect of how modern humans 

make decisions, how society and political systems function, and the foundations on which 

modern systems of education and professional practice are established. If more than anything, 

by illuminating the effectual way as relevant to not just entrepreneurship but governance, I hope 

this research helps to move this complex conversation along much further and illuminate the 

potential of new thinking about how we solve our shared, complex, urban challenges.  

3. Public private partnerships in infrastructure will become commonplace. Following from (2) 

above, in response to global calls in both practice and literature for innovative methods of 

undertaking public-private partnerships for urban transit infrastructure, this thesis has 

challenged conventional thinking about the very process by which the majority of infrastructure 

projects are developed. It is demonstrated through theory and practical examples that the 

process of government-driven planning, public funding, and attempted value capture has 

shortcomings in producing optimal results. Again, this thesis does not provide a ‘one size fits 

all’ solution for success, however, the thesis shows that in governance contexts a one size fits 

all solution based entirely on government is not an optimal solution. What is provided here are 

clear principles to inform governance decision making and planning processes, so that 

regardless of the political or economic context, urban stakeholders in government, private 

industry and the community are able to better work together to achieve win-win-wins. In the 

emerging future under an effectuation governance approach, governments will be more flexible 

in order to gain the benefits of private sector investment and innovation capacity, the private 

sector will ensure public good outcomes are achieved through adhering to guiding effectual 

design principles that establish ecological and social limits for operating, and the community 

will be more supportive of change as they see benefits of good quality infrastructure with broad 

benefits.   

4. More and more case studies will emerge like Yibin (Appendix B). The research has provided 

insights into new transformative socio-technical systems with significant potential to accelerate 

systems change towards sustainability. In particular, the thesis did an in-depth case study on 
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the world’s first commercially operating Autonomous Rail Rapid Transit (ART) system 

emerging from Yibin, China. Time spent with the Chinese Railway Rolling Stock Company 

(CRRC) learning about this new technology has informed the case study, which demonstrates 

the promising transformative potential of this technology in cities around the world. By 

combining the best features of a bus and a tram, the CRRC have ushered in a new period of 

transit technology innovation. I expect that transit rolling stock manufacturers around the world 

will be spurred to dissolve the boundaries of what is considered a ‘bus’ or a ‘tram’ and will help 

transform our cities with these innovative and creative technologies. This type of innovation is 

transformative and has applicability beyond trackless trams but is expected to occur across the 

entire transport sector over the coming decades. Often, such efforts can remain focused solely 

on the technology, however, this research intentionally kept a focus on the overarching and 

integrated system to communicate the technology’s transformative potential. I would expect 

hundreds of new case studies to emerge showing such potential as effectual urban governance 

is adopted. 

9.3 FUTURE RESEARCH QUESTIONS 

As with all research projects, at the conclusion of this thesis I feel that there may be more questions 

arising than answers. The concepts developed in this research span multiple disciplines and create a 

foundation for a broad array of subsequent research. The following list outlines some of the areas that 

warrant further investigation:  

What are the challenges and roadblocks of shifting to an effectual urban governance logic for 

infrastructure decision-making and how may they be overcome?  

This thesis forms a theoretical basis for effectual urban governance and demonstrates its applicability 

across a number of urban infrastructure examples. The approach does represent an approach that differs 

from the conventional way in which many government agencies currently operate. One limitation of 

this work is the extent to which the full suite of challenges that may arise in applying the effectual urban 

governance model in practice has been explored. Therefore, it is recommended that further study be 

undertaken, in a specific context such as Australia, relating to the challenges and roadblocks that may 

exist for a government agency who seeks to apply effectual urban governance in a setting with deeply 

embedded causation-based institutions. This thesis does remain broad with the principles being the 

major focus in order to allow flexibility within them, but further analysis culminating in specific 

guidance for practitioners based on the application of effectual urban governance from this thesis would 

be of value.  
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How may effectual urban governance contribute to infrastructure development in the Energy, Water, 

and Waste sectors?  

One limitation of this thesis is that while touching on multiple infrastructure sectors (e.g. water, 

transport), the infrastructure sector explored in the most detail in Part 2 of the thesis as the primary 

sector of focus was the transport sector. Effectual urban governance, of course, is not confined to one 

sector or even to infrastructure itself. It is recommended that further research be undertaken to 

investigate this new governance logic in other infrastructure sectors, in order to move toward a unified 

and coherent governance model that is applicable in any contexts. Having said this, the intention of this 

thesis is to present this model as applicable to all urban infrastructure, however deep research in other 

sectors may illuminate sector-specific learnings that enhance the model overall.  

In the case of integrated transit corridor planning, or Transit Activated Corridors, what is the new 

guidebook following effectual urban governance logic?  

This research has focused on demonstrating the logics of causation and effectuation and validating the 

importance of considering an alternate way of infrastructure development in order to address ecological 

imperatives. While the research does provide practical recommendations, the thesis is limited in the 

degree it fully elucidates a practical, step-by-step guidebook for practitioners. For the benefit of 

practitioners it is recommended that further research is undertaken to expand and further articulate the 

specific changes to infrastructure planning processes under effectual urban governance. This has the 

opportunity for a type of ‘guidebook’ that has clear steps for practitioners to follow but not to the detail 

often used in causative thinking, but leaving  eroom for creative solutions and options that may not be 

considered yet by the gatekeepers of public outcomes.  

How may effectual urban governance be validated or iterated through empirical research studies 

following this process?  

This thesis presents a new way of thinking about urban governance that follows a logic distinctly 

opposed to the conventional way of planning and delivering infrastructure. Therefore, there are many 

questions to be answered. One limitation of this work is that all of the case studies were analysed post 

factum. It is recommended that in order to further validate effectual urban governance, or even (in an 

effectual way) iterate it or adjust it, that it is used as a theoretical basis for real-time empirical research 

projects and urban living labs. Combining research and practice allows for the learnings in practice to 

be shared back into the literature and as an early-stage model, effectual urban governance would benefit 

from these learnings.  

What role do the principles of affordable loss and leveraging contingencies play in effectual urban 

governance, and can they be further elucidated in an urban context?  
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This thesis has focused on the principles of effectuation most relevant to urban governance. There are 

other concepts of effectuation that have not been explored in depth in this research, that also offer value 

for urban decision-makers. One limitation of this thesis is the limited elucidation of the role of 

affordable loss and contingency - both warrant further study to articulate their role in infrastructure 

planning. It was the view of this research that these principles are ‘embedded throughout’ rather than 

acting as standalone principles and stages in a dynamic process, however they would benefit from 

further articulation nonetheless.  

How does the effectual urban governance model apply to developing economies? 

One limitation of this work is that the thesis draws mostly on case studies from developed countries. 

However, growth occurring in developing countries, particularly throughout Asia, Africa and South 

America create the impetus to study how the effectual urban governance approach applies in these 

contexts. This is especially important due to the exacerbated infrastructure finance gaps in these 

economies, the pace of growth, and the localised benefits associated with implementing solutions 

aligned to the Sustainable Development Goals.   
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APPENDIX A: SUMMARY OF INTERVIEWS 

Interview Overview 

The interviews conducted were face-to-face semi-structured interviews by the PhD candidate. 

Each interview was approximately 60 minutes in length and was informed by a participant 

information sheet and based on a set of questions (provided below). The interviews were 

conducted between July 2017 (International) and April 2020 (Willunga Basin).  

Interview Participants 

A total of nine interviews were conducted to inform this study. To inform the development of 

the effectual urban governance model, interview participants were sourced due to their (a) 

involvement and understanding of the formation of the Willunga Basin Water Company; and/or 

(b) involvement in global governance, infrastructure development and/or entrepreneurship.  

The researcher agreed to not share the names of the interview participants directly in this thesis, 

however their characteristics are as follows:  

1. Senior Infrastructure Professional (Water Sector) who was at one stage Chair of the 

Willunga Basin Water Company.  

2. Senior Infrastructure Professional (Water Sector) who was intricately involved in the 

formation of the Willunga Basin Water Company.  

3. International Diplomat for the United Nations Framework Convention on Climate 

Change, who was intricately involved in the ratification of the Paris Agreement.  

4. Chief Executive of Climate-focused International Non-Profit Organisation working 

across Australia, Southeast Asia and the Pacific.  

5. International Sustainability Entrepreneur 

6. 4 x Senior International Transport Experts, with extensive experience working in both 

developing and developed economy contexts.  
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Interview Structure  

All participants were provided a briefing pack prior to the interview, providing a summary of 

the principles of effectuation.  

Willunga Basin Water Company: 

 Introduction to understand participant involvement in WBWC project.  

 Ask participant for personal recount of WBWC formation.  

 Ask participant for thoughts on the principles of effectuation shared prior to the 

interview.  

 Ask participant for thoughts on the framework of uncertainty and systems change 

shared prior to the interview.  

 Open-ended discussion. 

International: 

 Do urban sustainability transitions need to be accelerated? If so, what might lead to an 

acceleration of such change?  

 Could a focus on starting with ‘available means’ rather than pre-determined ends 

accelerate sustainability transitions?  

 Could action based on affordable loss rather than expected return accelerate 

sustainability transitions?  

 Could leveraging contingencies accelerate sustainability transitions?  

 Could a greater focus on control rather than prediction accelerate sustainability 

transitions?  

Interview Outcomes 

The interviews conducted as part of this thesis research were used to both inform and validate 

the development of the effectual urban governance model. In the case of the Willunga Basin 
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Water Company, there is a large suite of existing literature outlining the case, however none 

that have analysed it from an effectual perspective. As such, the case study in this thesis was 

constructed using prior literature combined with additional details sourced through the 

interviews.  

  



 

246 

 

APPENDIX B: AUTONOMOUS RAIL RAPID TRANSIT – YIBIN, 

CHINA 

Context  

The city of Yibin is located in the South-east of the Sichuan Province in China. The city is located at 

the junction of the Min and Yangtze rivers and has a population of 797,639 in its urban centre (UN 

World Urbanization Prospects, 2019), and approximately 4.5 million in the broader metropolitan area. 

The population of the city is small by Chinese standards, however the central urban population of 

approximately 800,000 reflects the populations of many mid-size cities in other countries around the 

world, such as the United States, Australia and Europe (albeit higher density that Australia and US cities 

as seen in the images).  

 

Figure A2-1: Autonomous Rail Rapid Transit (ART) in Yibin, Sichuan Province, China 2019 

Like many Chinese cities, Yibin has a central railway station that links it to other cities, with Chengdu 

being the major urban agglomeration in the Sichuan Province that most inter-city trips take place 

between. Yibin’s urban transport is made up of private automobiles, buses, motorised two-wheelers 

(scooters and motorbikes) and bicycles (with frequent hire bike bays). Relatively, Yibin does not suffer 

from the levels of congestion witnessed in bigger Chinese cities.  

Overview of Yibin’s Autonomous Rail Rapid Transit Route  

Yibin’s T1 ART route is the first Trackless Tram route to enter revenue service in the world. However, 

prior to entering revenue service the CRRC in partnership with local authorities ran a trial route 
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throughout 2019. At the time of the site visit that informed this study, Yibin’s ART route implemented 

by the Chinese Railway Rolling Stock Company (CRRC) was 9.7km long. The route was extended to 

17.7km and commenced commercial operation on December 5th, 2019. There is approximately 150km 

of additional track planned for across the city.  

Seen in Figure A2-2 below, at one end of the route is the ‘ART Industry Park’, adjacent the Belt and 

Road offices and nearby to the CRRC offices, production facility and depot. ART vehicles charge at 

this end of the line for 10 minutes each run. At the other end is the Jiudu Road Station, located in a 

dense urban area of Yibin. This location is in the heart of a lively urban area, surrounded by shops, 

residential buildings and office spaces. The initial 9.7km stage (solid blue line) and second stage (dotted 

red line) of Yibin’s ART route can be seen in Figure A2-2.  

The initial stage route has 9 stations, and traverses urban areas varying from outer highways with 

adjacent industrial complexes, across the Chongjiang Bridge, and into the urban centre which is mixed 

use and high density. The ART’s run at a frequency of every 15 minutes between 7:30am and 8:00pm. 

They have 6 of 16 vehicles operational currently and in peak hours increase the frequency to every 10 

minutes.  
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Figure A2-2: ART System Map during November 2019 (prior to full operation of map). In 

November 2019 dark blue line represented operational line and dotted red line represented soon-to-

be-opened line (Captured by researcher in December 2019). 

In November 2019 the ART line served a respectable number of riders each day as witnessed by the 

research team’s visit to the city. The initial implementation of the system did not have an associated 

user charge, as a way to familiarise commuters with the new vehicles, and obtain feedback on their 

operation. The total 17.7km system connects key precincts such as the University District, and Yibin’s 

Railway Station.  

The cost of the 17.7km project was 1.128b Yuan (USD $160M), which comprised of 940M Yuan (USD 

$133.84M) for the transit system and 188M Yuan (USD $26.8M) for urban infrastructure construction. 

This equals a total cost of approximately USD $9.04M/km, significantly less than the costs that are 

being achieved by light rail projects around the world.  

Urban settings serviced by the ART 

This section describes each of the urban settings that the ART travels through along the initial 9.7km 

portion of the route. Here the movement and place characteristics of the sections are described, to 

highlight lessons applicable to other global cities. For each urban setting, the key features (land use and 

transport observations), ART strategies (planning and operational strategies), and general reflections on 

the ART’s effectiveness as an urban transit system are presented.   

The three distinct Urban Settings outlined in this case study are:  

1. Arterial roads and highways (High movement; Low place) 

2. Space-restricted mixed traffic (High movement; Low place)  

3. Dense, mixed use urban core (Medium movement; High place) 

Urban Setting 1: Arterial roads and highways 

Seen below in Figure A2-3, the ‘arterial roads’ urban setting features wide, multi-lane highways in the 

outer areas of the metropolitan area. The ART travels through this type of urban setting between the 

ART Industry Park Station and Xuetang Road Station. In this context there is ample road space to 

reallocate a lane from private vehicles in order to provide lane priority for the ART.  



 

249 

 

 

Figure A2-3: ART arriving at ART Industry Park Station along wide, multi-lane main road located 

in the outer urban area (Source: Daniel Conley) 

The Arterial roads and highways urban setting has the following movement and place functions. 

Movement High  

Primarily an urban setting that is characteristic of corridors designed 

to facilitate the movement of vehicles, particularly between outer and 

neighbouring metropolitan areas and the centre of Yibin. Wide 

highways consisting of 4-5 traffic lanes, road space provision 

reflective of high volume private automobiles and two-wheelers. 

Place Low 

The destinations that appear along this road corridor are more 

dispersed than in the core urban area. While there are footpaths for 

walking between buildings, they are along roads with high traffic 

speeds. Buildings are a mix of office and industrial, with minimal 

accompanying shop fronts or other mixed uses.  

 

Key features of this urban setting: 

 Ample road space: Main road comprised of 4-5 lanes of road space created primarily for private 

vehicles, due to outer metropolitan area and focus on moving vehicles long distances. As seen 

in Figure A2-3, noting that this image was taken during interpeak period (approximately 12pm), 

there are very minimal vehicles on the road. It is feasible in this urban setting to allocate a 

priority lane for the ART.  

 Pedestrians are not primary users: Pedestrian footpaths are directly adjacent traffic lanes with 

high speeds, road crossings are spread far apart from one another, and there are little-to-no 
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shopfronts or accompanying amenities. This urban setting is reflective of higher prioritisation 

of vehicle movements than pedestrians or cyclists.  

 Dispersed destinations: The destinations that make up the land use adjacent main roads are 

more dispersed and primarily industrial and commercial.  

Key features of the ART system observed in this urban setting: 

 Lane priority: The ART system is provided lane priority along wide main roads, to remove the 

interference of traffic. This is particularly important in such a setting because the ART has 

longer distance to travel from the end of the line into the centre of the city. In the case where 

these roads are congested at peak hour, lane priority contributes to the ART being a mode of 

choice due to shorter travel times.   

 Large prominent stations: The ART stations are prominent within the community, like a light 

rail or BRT interchange. In this urban setting this adds a safe space for transit users to wait for 

the ART, given the busy and high-speed road environment. It also features passenger amenities 

such as toilets and green space (See Table A2-1).  

 Fast charging at terminal: ART Industry Park Station is at the end of the line, and each ART 

vehicle charges here for approximately 10 minutes prior to completing a full end-to-end trip 

again.  

Reflections on ART system on arterial roads and highways: 

 In an outer main road urban setting that is primarily focused on performing a movement 

function rather than a place one, the ART is able to introduce a highly efficient passenger lane 

into a predominantly car-based stretch of road.  

 The ART works well to link key precincts along this corridor. Given it is not a ‘high street’ 

urban environment, the ART is more effective in performing a mid-range transport function for 

commuters between key precincts – providing the opportunity for travellers to avoid peak hour 

congestion. Stations in this urban settings suit feeder services that can drop passengers from 

outer metro areas into ART stations, to then be taken into the city centre.  

 Amongst the noise and chaos of a typical main road, the ART stations were the nicest places to 

be. The clean and ambient environment created by indoor plants, toilet amenities, and transport 

service officials was pleasant and a people-centric highlight amongst the surrounding area. 

Lessons for effectual action:  

 The ART in the arterial roads and highways urban setting takes advantage of the existing 

infrastructure and space to implement the system. Pavements on these types of roads are often 

reinforced to cater for heavy vehicles for freight and logistics. By doing so, construction costs 

are reduced and disruption is avoided. 
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 Lane priority adds the functionality of the system and improves the customer experience. 

Taking effectual action to implement this system demonstrates value to customers, which 

would not be achieved if the ART was run in mixed traffic with other vehicles and not given 

its own lane priority.   

 The ART Industry Park station resembles a metro station in its size and amenity. This is not 

‘minimising expenditure at all costs’, but instead doing stations properly to improve customer 

experience. It also provides the opportunity for partnerships, such as with land developers who 

see the potential of the system to attract activity and development to the surrounding catchment 

due to the prominence of the system within the community.  

Table A2-1: Images from Arterial Roads and Highways Urban Setting (Source: Daniel Conley)  

Observations Image 

Clear signage communicating 

lane priority of ART to motorists 

on main roads.  

 

Signage communicating lane priority for ART 

Four buses are observed utilising 

the ART lane. Site observations 

highlighted a delay to the ART 

vehicle as a result of being 

behind buses waiting to turn left 

at this busy intersection. There is 

the opportunity for traffic signal 

priority for these buses if it 

means they can avoid impacting 

the reliability the ART system.  

 

 

Buses waiting to turn from ART lane 
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Once the ART drops passengers 

at ART Industry Park Station, it 

travels another approximately 

200m to re-charge it’s batteries 

for 10 minutes. This 10 minute 

charge allows the vehicle to 

perform a round-trip before 

charging at this end again (and 

avoids the need for overhead 

wires).  

ART vehicle re-charging at ART Industry Park terminal 

Large, prominent station at ART 

Industry Park Station, signalling 

permanency of the system. This 

terminal is larger than most ART 

stations seen in more place-

oriented areas of the route.   

 

Tram/BRT like station at ART Industry Park Station 

Entrance to ART Industry Park 

Station. Amenity and customer-

oriented features include service 

assistant, gated ticketing, signage 

and real time information.  

 

Entrance to ART Industry Park Station 
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Taken after passengers have 

boarded the ART, this image 

shows the cleanliness and 

amenity of the stations. 

Customer-centric amenity 

includes green plants, maps and 

real time information, and toilet 

facilities down the far end. 

 

ART Industry Park Station 

 

Urban Setting 2: Space-constrained mixed traffic across the Chongjiang Bridge  

At the confluence of the Min and Jinsha Rivers, Yibin’s Changjiang Bridge is the first bridge to cross 

the world’s third longest river, the Yangtze River. The space constraints of the bridge means there is 

only two lanes of traffic moving in each direction, with relatively high traffic flows due to its role in 

allowing traffic to cross the river. This urban setting requires the ART route to merge with traffic rather 

than having its own priority lane.   

 

Figure A2-4: ART vehicle crossing the Changjiang Bridge in mixed traffic lane (Source: Daniel 

Conley) 

This urban setting has the following movement and place functions:  
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Movement High 

By nature, a bridge is a structure of limited width that must transport 

people, vehicles, goods from one side of a river (in this case) to the 

other. Therefore, there are limited alternatives for places to cross, 

logically leading to higher levels of congestion in the case where such 

a bridge is in an urban area. This urban setting therefore performs 

primarily a movement function. The bridge is congested for the 

majority of the day.  

Place Low 

This urban setting has limited place function. There is clearly no 

adjacent land use, so this removes any place demands/contributions 

made to the urban setting in this sense. The researcher walked from 

one side of the bridge to the other, and was able to gain some pleasant 

views of the river, however there was limited other amenity or travel 

attractors. Besides the footpath, there is little to no place function 

performed by this bridge. 

 

Key features of this urban setting: 

 Limited road space: With only two lanes in either direction, space is a premium on this bridge. 

It is also congested for most of the day. The limited space has resulted in the decision to forego 

a priority ART lane and instead merge with general traffic over the bridge. This leads to a more 

complex environment for the ART, and while the delays are managed the main compromise is 

the potential for abrupt stopping due to unpredictable vehicle behaviour from other road users.   

 Highly congested: The traffic is highly congested across the bridge for what is assumed to be 

the whole day (it was the case for every site visit). The general flow of traffic along this section 

of road is slow, and in some cases stop-and-start.  

 Absence of land use: The absence of land use in this location lowers the place value of this 

section and therefore most of the consideration is in the context of movement. The absence of 

land use removes the need to facilitate pedestrians or vehicles crossing the flow of traffic across 

the bridge.  

Key features of the ART system observed in this urban setting: 

 Signal priority: While each of the intersections at either immediate end of the bridge are grade 

separated to reduce the amount of delay experienced at either end of the bridge, the ART still 

uses pre-emptive signal priority to avoid delays when crossing and exiting the bridge at its first 

signal intersection (exiting the bridge and approaching Changjiang Road South Station). 

 Priority jump spacing at intersection: At either end of the bridge, the ART enters from and exits 

into its own priority lane. Essentially, the ART vehicle is only mixed with traffic for the span 
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of the bridge and then is able to regain its own space on the road, which works in conjunction 

with the signal priority.  

Reflections on ART system in space-restricted mixed traffic setting: 

 While mixing with traffic impacts travel time reliability of public transport, it is managed very 

well for this section of the ART route. It is a significant achievement by the CRRC and city 

transport officials to mitigate the potential delays possible by congested mixed traffic lane. In 

reality there is minimal delay, and in the context of the broader system this stretch of mixed 

traffic has no real impact.  

 One complication added by the mixed traffic is the unpredictability of other road users, resulting 

in potential for sudden halts of the ART vehicle to avoid collisions with vehicles pulling out/in 

of lanes and in front of the transit vehicle.  

 Signal priority is an effective tool in streamlining the travel of high capacity transit vehicles, 

and has potential for across the transit network to support faster, more efficient transit travel 

times.  

 While the place function of the bride is low – the transport conditions are not supportive of this 

function if it were in place.  

Lessons for effectual action: 

 Available infrastructure is leveraged in this urban setting, the ART system is implemented on 

existing road infrastructure. This bridge represents a crucial transport link for the city. Laying 

light rail tracks down across this bridge would be a significant undertaking, both in complexity 

of construction but more importantly for disruption given the high importance of the road.   

 The transport conditions do not reflect an appropriate street for high streets and public areas. 

The way the ART operates in this urban setting is reflective of many non-priority bus systems, 

which have not achieved the same level of integrated city benefits that rail systems have.  

 The system also has more capacity to respond to future contingency and opportunity than fixed 

track systems. While this is true across the entire system, in the sense that routes could be 

adjusted based on changing stakeholder preferences, it is visible at a street scale in this urban 

setting. If a motor vehicle was to break down in one of the lanes – the ART would be capable 

of going around it.   
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Table A2-2: Additional images from Space-Restricted Mixed Traffic across the Chongjiang Bridge 

(Source: Daniel Conley) 

Observations Image 

Crossing Changjiang Bridge is a 

point in the ART route of high 

congestion. The ART must mix 

with this traffic for the stretch of 

the bridge (approximately 800m). 

This is a busy environment for 

motorists and pedestrians.  

 

ART crossing Changjiang Bridge in mixed traffic lane 

Exiting Changjiang Bridge (same 

configuration at each end) the 

ART is re-establishes its lane 

priority, before approaching the 

first set of traffic signals. By 

regaining lane priority before the 

intersection, it is ensured the 

vehicle is able to maximise signal 

priority and not be delayed by 

other vehicles.   
 

ART exiting bridge into lane priority (like bus jump lane) prior 

to intersection with signal priority 

ART signal priority upon exiting 

the bridge, timed to the approach 

of the ART vehicle. Obtaining 

lane priority before this point 

allows ART to jump ahead of 

congestion.  

 

ART specific signal (left) at intersection timed for ART approach 
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Urban setting 3: Dense, mixed-use urban core  

Once the ART route crosses the Changjiang Bridge, it enters the denser urban core of Yibin. This area 

comprises dense apartment buildings and commercial destinations. As seen in the images below, the 

streets are lined with trees. Cyclists and scooters are common throughout this area, and there are bike 

share services placed along the ART corridor. 

 

Figure A2-5: ART moving through high density urban core with lane priority (Source: Daniel 

Conley) 

The dense, mixed-use urban core urban setting has the following movement and place functions:  

Movement Medium 

The corridors that comprise this section of the ART route still have 

the capacity to move a significant amount of people. The key 

difference here between the outer main road environments, is that a 

focus is on moving high amounts of ‘people’ rather than just 

‘vehicles’. This shift in focus is important given the space constraints, 

and there is a noticeable increase in buses, two-wheelers/active travel, 

and ART.  

Place High 

This urban setting has a high place function relative to the other urban 

settings along the ART route. The land use is dense and mixed, 

comprising of commercial and retail destinations combined with 

residential and accommodation buildings. There are trees that line the 
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streets, and active travellers (both walking and cycling) are prominent. 

Many of the ground floor shops open onto the street.   

 

Key features of this urban setting: 

 Limited road space: Although originally three lanes in either direction, road space in this dense 

urban core is contended. This is also relative to the size and population of such a city, whereas 

smaller cities might place the same importance on two lanes of road rather than three. Urban 

governance decisions to either make this street a three-lane car-based street (as it was before) 

or two lanes car and one lane transit (as it is now) could both be justified based on different 

modal transport priorities.  

 Dense and mixed use: More so than the other two urban settings, this area is denser and much 

more mixed-use. It is a place where people can walk through the streets and come across an 

array of different destinations of interest (such as restaurants, shops, offices). The density of 

population and destinations demands highly efficient ways to move people through such an 

urban area.  

 Active travel is prominent: This area features significantly more pedestrians, more cyclists and 

more travellers on two-wheelers (scooters and motorbikes). There are much more places to 

walk and cycle to in this area. Density creates opportunity for ‘trip-chaining’, where those on 

foot can visit 2- or 3 useful destinations along their journey.  

Key elements of ART system observed in this urban setting: 

 Lane priority: Despite temptation to provide compromised mixed-traffic implementation in this 

area, the ART has its own lane priority. There is one primary lane for private vehicle travel in 

either direction, and a second lane that has been converted from on-street car parking to a lane 

used by two-wheelers and also acts as a slip lane for private vehicles. The lane priority provided 

to the ART improves travel times, and as seen in Table A2-3, allowing the ART to avoid delays 

created by congestion in neighbouring lanes. This adds to the appeal of the ART in such areas, 

as regardless of the number of lanes (1, 2 or 3), it is likely car-based travel in such an area will 

experience congestion and delay due to the greater density.  

 Lane sharing with buses and two-wheelers: In this area, other transit vehicles are able to use 

the ART lane. Buses frequently streamline behind the ART to avoid private vehicle congestion. 

In instances where buses face a red light with banked up traffic, they slip into the ART lane and 

gain signal priority and avoid delay. Similarly, two-wheelers have this opportunity – which 

would be more difficult with light rail tracks as the wheels risk getting stuck in the ruts.  

 Removal of on-street parking: Prior to the introduction of the ART down this stretch of road, 

there was two lanes of vehicle traffic in each direction and a lane allocated for parking spaces. 
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This can be seen in Table A2-3. When the ART was introduced, the parking lane was removed 

and was replaced with a priority two-wheeler lane that also acts as a right slip turn lane for 

vehicles, seen in Table A2-3. By removing on-street parking, there is much more space on the 

street and mass transit and two-wheelers are prioritised.  

 Prominent stations that integrate into surrounding land use: Prominent stations play an 

important role in the prominence of the ART within these denser communities. The stations 

have the opportunity to seamlessly integrate into the surrounding urban area, with easy walking 

access. Like all ART stations, they are clean, feature real-time information, and have gardens.   

Reflections on ART system in dense, mixed use urban cores: 

 There is a noticeable difference between this road environment (three lanes: two mixed traffic, 

one ART) and the bridge (three lanes: two mixed traffic, one car parking). The feeling on the 

street is much calmer due to reduced traffic and transit priority.   

 Similarly, the calmer street complements the overall greater emphasis on place value in this 

urban setting, which in turn is reciprocated by added amenity and destinations provided by the 

mixed and dense land use. Here the land use and transport work in synergy. 

 The lane sharing with buses and two-wheelers is effective. By providing the backbone for the 

system, the ART can support a much greater increase in accessibility beyond just its immediate 

surrounds, as buses potentially performing feeder services can achieve significant travel time 

reductions.  

Lessons for effectual action: 

 As with all sections of the route, the ART uses existing infrastructure through the dense, mixed 

use urban core. This reduces construction costs and disruption and allows the system to get 

started earlier. See Table A2-3 for a visual of the road pavement taken during research visits in 

2019.   

 In this urban setting the ART demonstrates its value to high streets and public areas. The system 

has stations that are well-established and offers a user experience comparable to light rail.    

 The system facilitates a high-quality customer experience. The stations are clean, and the 

vehicles look and feel like a light rail service.  
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Table A2-3: Additional images from Dense, Mixed-Use Urban Core (Source: Daniel Conley) 

Observations Image 

Street view of Xufu Road prior to 

the implementation of ART 

system. The street is car-dependent 

and on-street parking takes up a 

significant amount of space. This is 

similar to a typical street cross-

section found in car-based, 

Anglosphere cities. Often road 

users place high importance on on-

street parking.   

Xufu Road prior to ART implementation, two lanes of traffic 

and on-street parking (Source: Baidu Maps) 

The same section of Xufu Road 

following the implementation of 

ART system. Middle lane in each 

direction is allocated to ART. Road 

space that was once taken up by 

on-street parking is now free for 

two-wheelers and active travel. 

Extensive bike-hire services are 

found throughout the area, as seen 

in the image lining the side of the 

road.   
Xufu Road after to ART implementation, one ART lane, one 

main traffic lane and one lane for slip turns/two-wheelers 

This image displays the typical 

traffic mix that is found in this 

urban core setting. Essentially this 

comprises of private vehicles 

(cars), and two wheelers. The two 

wheelers can use the ART lane or 

the widest lane. Vehicles travelling 

straight share this middle lanes 

with buses (who can also change 

into ART lane at congested points). 

Vehicles slip turning right also use 

wide lane.  

 

Typical traffic composition in Urban Core settings 
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In congested road conditions, the 

ART is able to avoid delay. This 

image shows ART and a bus 

approaching an intersection where 

cars are congested. As seen in the 

image below, the bus is able to 

streamline behind the ART to 

avoid the congestion.  

 
 

Bus and ART co-existing 1/2 

Image shows bus streamlining 

behind the ART to avoid 

congestion. During site visits this 

approach was seen to save buses 

significant travel time in avoided 

delays. 

 

Bus and ART co-existing 2/2 

This image displays the types of 

land uses that can be supported by 

the ART, which are dense, mixed 

use and walkable. The ART can 

underpin the reduction in car 

dependency in these areas which 

are better suited to transit and 

active travel. This helps to mitigate 

the perceived negative impacts of 

reduced vehicle lanes and will 

likely be highly valued by the 

regular users of the area.  

 

Backdrop of dense, mixed use development 
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This image shows the road surface 

following the introduction of the 

ART system. Clearly, there has not 

been a resurfacing of the entire 

road. The ART lines have been 

painted on the existing road 

surface, representing an 

opportunity for ‘low cost, high 

impact’ experimentation.  

 

Road surface post-ART route introduction 

 

Lessons from Yibin for a new era of entrepreneurial mass transit 

Effectual urban governance is a process for bringing stakeholders together, learning by doing, and 

driving sustaining transformation in the face of uncertainty. New technology alone cannot achieve this. 

The Yibin case study itself shows how a new technology can achieve urban transport benefits, but not 

without appropriate implementation that considers the broader system. Effectual urban governance 

provides a methodology for doing so. Compared to other transit technologies, the ART system lends 

themselves to an effectual approach because they overcome the traditional challenges associated with 

other types of transit technology. As evident by the site visits and case study, if implemented ‘like rail’ 

they will achieve similar urban benefits to light rail.  

The following ‘effectual action checklist’ for urban transit is structured around the key principles of 

effectual urban governance. It aims, through a series of questions, to help potential partners consider 

and assess the usefulness of an effectual action and governance approach toward possible transit 

technologies and projects. 

Available means rather than pre-determined ends:  

1. Can available infrastructure be leveraged to get started? 

Focusing on partnerships rather than transactions: 

2. Is there city shaping potential of the system – i.e. can it achieve integrated land development 

benefits?  

3. Is the system appropriate for high streets and public areas?  

4. Does the system facilitate a high-quality customer experience? 

Commitments based on affordable loss rather than expected return: 
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5. Can some form of the system be introduced without a high construction cost? 

6. Can some form of the system be introduced without a high level of disruption? 

Leverage contingencies to create greater value:  

7. Does the system have the flexibility to respond to future contingency and opportunity? 

The benefits of the ART system in response to the above questions are listed below. Note that while 

some of these are enabled by technological innovation (the new technology being able to overcome 

traditional challenges), others are a result of the implementation and system that is built around the 

technology.  

1. Can available infrastructure be leveraged to get started? 

The ART takes advantage of the infrastructure that already exists to run the system, especially for 

an initial effectual action phase. This means it is possible to run the rubber-tyred vehicles on existing 

roads – depending on the road type and strength - rather than laying down new road pavements (or 

needing to lay down rails). This avoids cost and disruption to get the trial going. On a case-by-case 

basis, it may be necessary to undertake road strengthening works depending on the road design (for 

example, local roads may need strengthening while major highways have adequate strength), 

however this can be mitigated by shifting the ART route into the neighbouring lane while this is 

done. Similarly, if major road strengthening is required, effectual urban action can still be taken to 

trial the system beforehand.  

2. Is there city-shaping potential of the system – i.e. can it achieve integrated land development 

benefits? 

The first iteration of effectual action is not all about ‘minimising expenditure at all costs’. The 

stations are done properly, they are large and prominent within the community. This enhances the 

customer experience and generates interest from land developers. It signals that this system is to be 

taken seriously. By taking effectual action (rather than purely ‘experimenting’ with low cost 

interventions), the benefits of the system can be appropriately conveyed to users.  

3. Is the system appropriate for high streets and public areas?  

The system has a demonstrated capability to support high streets and public areas to facilitate 

transit-oriented development, due to a combination of the technology and user experience, the 

prominent stations and the way the system is implemented. For example, the urban core setting 

demonstrates the potential of the system to facilitate a ‘high street’ environment with walking, 

cycling and other transit modes. It supports the movement of buses through its priority lane also. In 

contrast, the traffic conditions on the bridge (urban setting 2) is not conducive to this type of 

environment. 
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4. Does the system facilitate a high-quality customer experience? 

The customer experience of the system is achieved through the way the system is planned and 

delivered (stations, lane priority, etc.) and the superior ride quality of the transit vehicle for an on-

read vehicle. The lane priority adds to the efficiency of the system. This user experience would not 

be as significant if the vehicles were unreliable due to traffic congestion – this would be more 

comparable to a conventional bus system. The stations are high quality with customer amenity. 

Finally, the CRRC have incorporated a number of technological innovations to improve ride quality 

of the vehicles (Newman et al., 2019).  

5. Can some form of the system be introduced without a high construction cost? 

Tied to the use of existing infrastructure and minimising upfront construction requirements, the 

trackless tram system in Yibin has been implemented with a construction cost much lower than 

traditional light rail systems. Over time, the infrastructure can be expanded (such as pavement 

strengthening if necessary, however highway roads are likely already strengthened for heavy 

vehicles), with the ART being capable of pivoting around these works. By this time, more 

community support has been generated due to the early successes of the system. 

6. Can some form of system be introduced without a high level of disruption? 

To avoid city-wide disruption the ART is implemented in shared traffic across a bridge, given it is 

a crucial transport link for the city. Laying light rail tracks down across this bridge would be a 

significant undertaking, both in complexity of construction but more importantly for disruption 

given the high importance of the road. In these cases, while it is not preferred from a transit 

perspective, there are other means (such as signal priority and bus jumps) to allow this system to 

still operate efficiently. Unlike light rail which can take years to install, the ART system requires 

line marking to function – and can likely be implemented in weeks/months rather than years.   

7. Does the system have the flexibility to respond to future contingency and opportunity? 

The system also has the capacity to respond to future contingency and opportunity. While this is 

true across the entire system, in the sense that routes could be adjusted based on changing 

stakeholder preferences, it is visible at a street scale in the bridge urban setting where the ART 

mixes with traffic. If a motor vehicle was to break down in one of the lanes – the ART would be 

capable of going around it.   
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Table A2-4: Modal comparison of BRT, ART, LRT against characteristics to enable effectual 

action 

 Transit characteristics to enable effectual action BRT ART LRT 

1. Can we leverage available infrastructure to get started? 

 

Yes Yes No 

2. Is there city shaping potential of the system – i.e. can it achieve 

integrated land development benefits?  

No Yes Yes 

3. Is the system appropriate for high streets and public areas?  

 

No Yes Yes 

4. Does the system facilitate a high-quality customer experience? No Yes Yes 

5. Can some form of the system be introduced without a high 

construction cost? 

Yes Yes No 

6. Can some form of the system be introduced without a high level of 

disruption? 

Yes Yes No 

7. Does the system have the flexibility to respond to future 

contingency and opportunity? 

Yes Yes No 

 

This case study demonstrates the potential for leveraging new technology to take effectual action for 

transit activated corridors. Remaining manufacturer agnostic, the birth of the ‘trackless tram’ likely 

represents a new era of transit vehicles that move beyond traditional trams and buses, taking the 

strengths of both modes and overcoming their respective limitations. The case study demonstrates how 

an effectual urban governance approach underpinned by effectual action can demonstrate the benefits 

of the system, build stakeholder support and underpin ongoing transformation of transport systems 

towards sustainability.  

 




