
 

Modular circular economy in energy infrastructures: 

The case of Small Modular Reactors 

 

Benito Mignacca 

 

Submitted in accordance with the requirements for the degree of  

Doctor of Philosophy 

 

The University of Leeds 

School of Civil Engineering  

May 2021 

 

 

Academic Supervisors: 

Professor Giorgio Locatelli 

Dr Konstantinos Velis 

Professor Nigel Smith  



2 
 

The candidate confirms that the work submitted is his own, except where work 

which has formed part of jointly authored publications. The contribution of the 

other authors in the jointly authored publications included in this work has been 

explicitly indicated below. The candidate confirms that appropriate credit has 

been given within the thesis where reference has been made to the work of 

others.  

This thesis is following the "Protocol for the format and presentation of an 

alternative style of doctoral thesis including published material" by the Faculty 

of Engineering of the University of Leeds.  

This copy has been supplied on the understanding that it is copyright material 

and that no quotation from the thesis may be published without proper 

acknowledgement.  



3 
 

Acknowledgements 

First and foremost, I am extremely grateful to my supervisor, Professor Giorgio 

Locatelli, for his invaluable advice, continuous support, and patience during my 

PhD. His immense knowledge and great experience have encouraged me in my 

academic research and daily life. I would also like to thank Dr Diletta Invernizzi 

and Dr Tristano Sainati for their kind help and support from the first day of my 

PhD. Finally, I would like to express my gratitude to Engineering and Physical 

Sciences Research Council for sponsoring this PhD and to the Major Project 

Association for providing further support.  

   



4 
 

Abstract 

Policymakers, practitioners, and academics increasingly discuss modularisation 

and Circular Economy (CE) in the energy sector. However, these topics are 

usually discussed individually, failing to recognise their interdependency. 

Recognising interdependency is crucial because modularisation can become a 

key enabler of CE. This PhD research addresses this gap in knowledge. 

Traditional stick-built infrastructures have a lifecycle often predetermined by 

components very difficult or expensive to replace. Modular energy 

infrastructures could be made reconfigurable and extend their lifecycle by 

decoupling the life of the infrastructures from their modules. Modules can be 

designed in a way that, when a module reaches its end of life, it could be 

exchanged, extending the life of the infrastructure. Moreover, when the 

infrastructure needs to be retired, modules still functioning could be used in 

another infrastructure. Shifting the attention from component to module level 

can facilitate CE initiatives. Leveraging this intuition, this research investigated 

the link between modularisation and CE, focusing on the case of Small Modular 

Reactors (SMRs), which the literature considers a key modular technology in the 

next 10-20 years. This research contributes to both theory and practice. 

Regarding the contribution to theory, the link between modularisation and CE 

has been theoretically conceptualised by introducing the Modular CE, which is 

the key novelty of this PhD research. The Modular CE has been compared to 

traditional modularisation by leveraging a systematic review and a case study. 

Regarding the contribution to practice, this research focused on the reuse 

initiative, identifying and examining enabling factors and barriers for the 

Modular CE by interviewing 24 experts in the nuclear and oil and gas sector. 

Furthermore, this research identified and ranked the most relevant elements 

hindering and favouring Modular CE in the case of SMRs by conducting a 

questionnaire survey involving 97 SMR experts. Finally, this research paves the 

way to future research opportunities, such as investigating the Modular CE in 

other infrastructures (e.g. wind farm) and the quantitative evaluation of the 

economic and environmental implications of Modular CE initiatives.  
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Structure of this thesis 

This thesis is structured in four main parts:  

 PART A presents the research background, the gap in knowledge, the 

research aim, the research objectives and their link to the publications in 

the main body of the thesis, and explains the research design and 

philosophy; 

 PART B consists of publications I, II, III, and IV. Each of them addresses one 

of the research objectives introduced in Part A; 

 PART C presents the discussion and conclusion, highlighting the 

contribution to knowledge in terms of theory and practice to theory and 

practice. Moreover, PART C suggests future research opportunities and 

presents other activities related to this PhD research; 

 PART D consists of publications V, VI, VII, VIII, and IX. These are 

supplementary publications relevant for the progress of this research, also 

demonstrating the scientific maturity of the candidate.  
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 Introduction  

A.1 Research background 

Policymakers, practitioners and academics are increasingly discussing the 

transition from traditional stick-built construction to modularisation in order to 

reduce time and cost and of energy infrastructures (Choi et al., 2019, 2016; 

Lloyd et al., 2021; O'Connor et al., 2014) and the transition from a linear 

economy to Circular Economy (CE) to reduce their environmental impact (Lapko 

et al., 2019; Purnell, 2019; Schiller et al., 2017; Vondra et al., 2019). However, 

these topics were discussed separately before the candidate's publications, as 

highlighted in the following sections. 

A.1.1 Modularisation in energy infrastructures 

Modularisation is the "process of converting the design and construction of a 

monolithic or stick-built plant to facilitate factory fabrication of modules for 

shipment and installation in the field as complete assemblies" (GIF/EMWG, 

2007) (Page 24). Modularisation and modularity are often used interchangeably 

in both scientific and industrial literature, although having different meanings. 

Figure 1 clarifies the difference between modularisation and modularity and 

compares them with traditional stick-built construction and pure 

standardisation.  

 

Figure 1: Meaning of stick-built plant, modularisation, modularity, and pure standardisation – 
Extracted from (Mignacca et al., 2020) 
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Most of the literature concerning modularisation in energy infrastructures deals 

with working in a better-controlled environment leading to quality 

improvement, construction schedule and cost reduction (Choi et al., 2019, 

2016; Ikpe et al., 2015; Maronati et al., 2017; O'Connor et al., 2015, 2014). 

Modularisation is also essential to build infrastructures in remote areas 

characterised by logistic or environmental challenges (Auverny-Bennetot et al., 

2019). Modularisation can bring further benefits (e.g., further cost and schedule 

reduction) if coupled with standardisation. (O'Connor et al., 2015) stressed this 

point, highlighting two approaches to integrate design standardisation with 

modularisation: "Modular Standardised Plant", i.e. standardisation of plant 

design and modularisation of the design to obtain standard modular plants; and 

"Standard Modules", i.e. modularisation of the design and standardisation of 

some modules. The standardisation of modular plants coupled with a 

substantial decrease in size (with respect to the stick-built counterpart) leads to 

modularity, as shown in Figure 1. Modularisation also presents challenges, such 

as a higher project management effort (Carelli and Ingersoll, 2014), a higher cost 

for transportation activities and transportation challenges in general (Lloyd et 

al., 2021), uncertainties in off-site logistics (Yang et al., 2021), and the supply-

chain start-up cost can be high (UxC Consulting, 2013).  

 

A.1.2 Circular economy in energy infrastructures  

There are many definitions of CE, as reviewed by (Kirchherr et al., 2017). This 

research adopts Preston and Lehne's (2017) definition: "The basic idea of the CE 

is to shift from a system in which resources are extracted, turned into products 

and finally discarded towards one in which resources are maintained at their 

highest value possible" (Page 4). In other words, CE is concerned with 

maintaining resources at their highest value possible through CE initiatives such 

as repair, reuse and recycle (Ellen MacArthur Foundation, 2020; Minunno et al., 

2020; Rausch et al., 2020; Velenturf and Purnell, 2021).  

The literature about CE in energy infrastructures can be categorised into three 

domains (Mignacca and Locatelli, 2021): 
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1) Raw material (e.g. steel) 

The majority of the literature regarding CE in energy infrastructures deals with 

raw materials (Busch et al., 2014; Christmann, 2018; Dong et al., 2019; Heath et 

al., 2020; Krausmann et al., 2017; Lapko et al., 2019; Ng et al., 2016; Reuter et 

al., 2015; Roelich et al., 2014; Schiller et al., 2017). For instance, (Busch et al., 

2014) stressed the importance of monitoring the critical materials (i.e. materials 

at risk of supply disruption, such as rare earth elements, cobalt, and lithium) 

embedded in infrastructures, thereby enabling opportunity for material 

recovering and reusing. The authors presented a stocks and flows model to 

evaluate CE initiatives quantitatively. (Lapko et al., 2019) identified enabling 

factors (e.g. legislation support for waste reduction and collection of end-of-life 

products) and bottleneck conditions (e.g. lack of appropriate recycling 

technology and instability of market for recycled materials) for the 

implementation of a closed-loop supply chain for critical raw materials in the 

case of photovoltaic panels and wind turbine technologies. (Christmann, 2018; 

Dong et al., 2019; Ng et al., 2016; Reuter et al., 2015) discussed the importance 

of sustainable management of metals (such as lead and zinc and their minor 

elements) and minerals both in terms of higher reusing and recycling. 

2) System (infrastructure as a whole) 

The system domain focuses on CE initiatives by considering the infrastructure 

as a unit of analysis. This literature deals with topics such as using infrastructure 

waste as feedstock for other infrastructures or products. A much-discussed 

topic is represented by the opportunity to reclaim energy from waste and, more 

generally, resources from waste (Fuldauer et al., 2019; Liguori and Faraco, 2016; 

Purnell, 2019; Venkata Mohan et al., 2016; Vondra et al., 2019). For instance, 

(Velenturf et al., 2019) reported a series of technologies under development 

that can recover organic and inorganic fractions from waste, such as 

"biorefineries that incorporate microbially-mediated metal recovery approaches 

to produce new catalysts from liquid wastes, for the production of liquid and 

gaseous fuels in addition to generating electricity from bio-hydrogen via fuel cell 

catalysts" (Page 967). Another key topic in this area is cogeneration, i.e., 
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generating two different valuable products from a single primary energy source, 

saving a significant amount of energy (Locatelli et al., 2018, 2017).  

3) Module (e.g. pump) and component (e.g. valve) 

The distinction between module and component is complex (Brusoni and 

Prencipe, 2001). For instance, a pump can be considered both a module 

(including components such as bearings) and a component (as part of a reactor 

pressure vessel). In general, modules and components are functional units and 

are treated as such in this PhD research. The literature in this domain is scarce 

and mostly highlights the need for reusing components rather than providing 

solutions. According to (Invernizzi et al., 2020), policymakers need to act 

proactively in developing policies favouring CE solutions (e.g., reusing 

components) for future energy infrastructures to tackle the challenges 

associated with decommissioning megaprojects. (Jensen et al., 2020) 

highlighted this need in the case of low carbon infrastructures, focusing on 

offshore wind. The aforementioned model of (Busch et al., 2014) also includes 

components with their own stocks and flow dynamics to evaluate the potential 

for reuse quantitatively. Before this PhD research, the focus of this domain was 

at the component level, neglecting the link between modularisation and CE, as 

discussed in the next section. 

 

A.1.3 The gap in knowledge and its relevance 

As aforementioned, policymakers, practitioners and academics are increasingly 

discussing modularisation and CE in energy infrastructures. However, before 

the candidate's research, these topics were discussed individually, failing to 

recognise their interdependency. Before this research, there was no literature 

investigating the link between modularisation and CE in energy infrastructures, 

as shown in Publication II. Recognising the interdependency between 

modularisation and CE is crucial because modularisation can become a key 

enabler of CE and dramatically change energy infrastructures' lifecycle. 

Traditional stick-built energy infrastructures have a lifecycle often 

predetermined by components that are difficult or very expensive to replace. 
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The key idea of this research (developed and tested in two different domains, 

i.e. nuclear and oil and gas) is that modular infrastructures could be made 

reconfigurable and extend/adapt their lifecycle by decoupling the life of the 

infrastructure from their modules. Modules can be designed in a way that, 

when a module reaches its end of life, it could be exchanged, extending the life 

of the infrastructure. Furthermore, when the infrastructure needs to be retired, 

modules that are still functioning could be used in another infrastructure. In this 

way, the residual lifetime of certain modules with a longer life is not "wasted". 

The transition from a focus at the component level to a focus at the module 

level can facilitate the implementation of CE initiatives. 

The need for implementing CE initiatives in energy infrastructures is 

remarkable.  For instance, in the nuclear industry, there are 444 operational 

reactors in the world, 192 reactors in permanent shutdown, 50 under 

construction and only 17 had been completely decommissioned, which means 

that there will be the need to deal with the lifecycle of at least other 669 nuclear 

reactors (IAEA, 2021). However, nuclear plants are not the only energy 

infrastructures. The total global wind power installed is 540 GWe, the vast 

majority installed in the last 10 years (GWEC, 2019). Considering an operating 

life of about 25 years (Ghenai, 2012), in a decade or two, and the absence of CE 

initiatives, there will be decommissioning megaprojects in the wind power 

sector (Purnell et al., 2018). Moreover, according to (Infrastructure Outlook, 

2020), the budget to be invested in energy infrastructures until 2040 is $28 

Trillion; therefore, more and more energy infrastructures will be built, and new 

thinking about their lifecycle will be needed. 

These numbers clarify the importance of managing energy infrastructure 

lifecycles, including extending the lifetime of the infrastructures and their 

modules.  
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A.2 Research aim and research objectives 

From the considerations in the previous section (A.1), the author derived the 

aim of this research.  

The aim of this research is to investigate the link between modularisation and 

circular economy in energy infrastructures. 

The research domain is the nuclear sector, particularly SMRs. SMRs are 

considered a key modular technology for the next 10-20 years (HM 

Government, 2020; Lloyd et al., 2021; Locatelli et al., 2015; NuScale, 2018; 

Wrigley et al., 2021). The oil and gas sector has also been considered, where 

modularisation has been practised for the last 40 years (Bjørnstad, 2009). 

To achieve the aforementioned aim, the candidate developed four objectives: 

I. Identify advantages, disadvantages, and economic implications of 

modularisation over SMR lifecycle. This objective has been 

achieved through the research presented in Publication I. 

II. Explore the link between modularisation and CE in energy 

infrastructures. This objective has been achieved through the 

research presented in Publication II. 

III. Identify and examine the factors enabling and hindering the link 

between modularisation and CE in energy infrastructures. This 

objective has been achieved through the research presented in 

Publication III. 

IV. Identify and rank the elements hindering and favouring the link 

between modularisation and CE in SMRs. This objective has been 

achieved through the research presented in Publication IV. 
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A.3 Research design and philosophy 

Research designs are tailored according to the research questions and/or 

research objectives. This PhD research includes the four primary research 

objectives presented in section A.2, and a series of research questions and 

research objectives related to the four primary research objectives. The 

detailed designs to answer each research question or research objective are 

detailed described in each of the publications in section B. This section describes 

the overall research philosophy. The book "Research Methods for Business 

Students" (Saunders et al., 2015) is the main reference. 

 

A.3.1 Philosophical assumptions 

During every stage of the research, several philosophical assumptions are made, 

determining the researcher's position about the development of knowledge. 

(Saunders et al., 2015) highlight three main philosophical assumptions: 

1) Ontological, i.e. the researcher's view about the nature of reality; 

2) Epistemological, i.e. what the researcher evaluates as acceptable and valid 

knowledge; 

3) Axiological, i.e. the role of values and ethics in the research process.  

Management research philosophies are scattered between two extremes: 

objectivism and subjectivism.  

Ontologically, objectivism incorporates realism, which considers social entities 

existing independently of our perception, believing there is only one true social 

reality. Conversely, subjectivism embraces nominalism (extreme form) and 

social constructionism (less extreme form). The first considers the social 

phenomena are created by the researchers and other social actors, believing 

that everyone perceives reality differently. The second considers the reality 

constructed through social interaction, creating partially shared meanings. 

Epistemologically, objectivists study the social world through observable and 

measurable facts. Conversely, subjectivists are interested in different opinions 

to account for different social realities. 



20 
 

Axiologically, objectivists consider their research free of values, believing that 

the contrary determines bias in their findings. Conversely, subjectivists consider 

their research value-bound (Saunders et al., 2015). 

 

A.3.2 Research philosophy  

There are five major research philosophies (Saunders et al., 2015): 

1) Positivism, i.e. the researcher assumes one true reality and considers 

acceptable knowledge only measurable and observable facts. A positivist 

uses theory to develop hypotheses and claims to be external to the process 

of data collection. 

2) Critical realism, i.e. the researcher assumes reality as external and 

independent, considering what he experiences as the manifestation of the 

things and not the actual things. A critical realist embraces epistemological 

relativism as an approach to knowledge, considering knowledge as a 

product of its time and the social facts as agreed by people rather than 

existing independently.  

3) Interpretivism, i.e. the researcher assumes different social realities, 

determined by different people and situations, aiming to create a new 

understanding of the social world and context. An interpretivist focuses on 

participants' lived experiences (phenomenologist), cultural artefacts 

(hermeneuticist), or social interactions (symbolic interactionist).   

4) Postmodernism, i.e. the researcher rejects the realist ontology of things, 

emphasising that any order is provisional. A postmodernist assumes that 

dominant ideologies guide truth and knowledge.  

5) Pragmatism, i.e. the researcher assumes reality as the practical 

consequence of ideas.  A pragmatist strives to reconcile objectivism and 

subjectivism by considering concepts, hypotheses, findings, and theories in 

terms of their roles as tools of thought and action and their consequences 

in specific contexts. This research philosophy considers the research 

questions as the most relevant determinant for the research design. 
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In this PhD research, the pragmatism philosophy has been adopted for three 

reasons:  

1) For a pragmatist, the research starts with a problem to address. This 

research starts with a problem, which is the need to improve energy 

infrastructure lifecycle, as also explained in section A.1. 

2) For a pragmatist, the research aims to provide practical solutions informing 

future practice. This research project aims to investigate the link between 

modularisation and CE in energy infrastructures, providing guidelines to 

academics and practitioners about enabling factors and barriers for 

harnessing such link.  

3) A pragmatist strives to reconcile objectivism and subjectivism. This research 

needs to reconcile the experts' perspectives involved in the research 

(requiring a more subjectivist view) with the collection of other secondary 

data (e.g. reports about implications of modularisation) requiring a more 

objectivist view. 

Regarding the data collection and analysis, both primary and secondary data 

have been collected and analysed. Each publication in section B describes in 

detail the process of data collection and analysis.   
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Mignacca, B., Locatelli, G., Sainati, T., 2020. Deeds not words: Barriers and 

remedies for Small Modular nuclear Reactors. Energy, Vol. 206 - Scopus indexed 

journal, Impact Factor: 6.082, ABS  3.
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 Overall discussion and conclusion 
 

This section provides an overall discussion of this PhD research, its contribution 

to knowledge in terms of theory and practice, the overall limitations and 

suggests future research opportunities. 

C.1 Contribution to knowledge - theory 

There is a growing body of knowledge about modularisation and CE in energy 

infrastructures. However, before this PhD research, CE and modularisation 

were analysed separately in energy infrastructures. In addition, before this PhD 

research, the difference between modularisation and modularity was often 

neglected in peer-reviewed literature, leading to an unclear definition of the 

implications of modularisation and modularity.  

First, this research clarified the difference between modularisation and 

modularity in energy infrastructures, as presented in Publication 1 and 2. 

Shedding light on this difference is relevant for future research. Second, this 

research identified the main advantages, disadvantages and economic 

implications of modularisation in the case of SMRs. Last, this research identified 

and theoretically conceptualised the link between modularisation and CE (i.e. 

Modular CE) in energy infrastructures, as shown in Publication II.  

The introduction of the Modular CE is the key novelty of this PhD research and 

its most relevant contribution to theory. Figure 2 compares traditional CE and 

Modular CE.  

 

Figure 2: Traditional CE vs Modular CE - Extracted from (Mignacca and Locatelli, 2021) 
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C.2 Contribution to knowledge - practice  

When infrastructure reaches its end-of-life, the reuse of components in other 

infrastructures potentially saves on raw materials and the embodied carbon 

already invested in construction. Modular CE could favour the implementation 

of CE initiatives, as explained in Publication II, III and IV. For companies 

designing future energy infrastructures, it is essential to consider options for 

improving energy infrastructure environmental sustainability. Therefore, the 

industry can benefit from the Modular CE.  

This PhD research focused on the reuse initiatives, contributing to practice by 

identifying and examining enabling factors and barriers for the reuse of 

modules, ultimately providing a set of guidelines for the implementation of the 

Modular CE in energy infrastructures. Moreover, this research also identified 

and ranked the most relevant factors in the specific case of SMRs by conducting 

a survey involving 97 SMR experts, as in Publication III. 

 

C.3 Overall limitations and future research opportunities 

This exploratory research is affected by a number of limitations. First, data have 

been collected only in the oil and gas and nuclear industry. Although both are 

relevant for this research, Modular CE needs to be investigated in other 

industries. The wind and solar sector are the next logical step, given their 

increasing relevance. More advanced technologies (such as nuclear fusion) 

could also be considered since they are now at the design stage, where Modular 

CE can provide its higher contribution. Also, modular CE can be investigated 

outside the energy sectors, for instance, in other complex product and systems. 

Second, this research focused on reuse, neglecting the other Modular CE 

initiatives such as recycling. This can be relevant for sectors such as the wind 

industry, where the management of blades life cycle is a relevant unresolved 

issue (Cooperman et al., 2021).  

Third, this research is mostly qualitative (except the survey in Publication III); 

therefore, a quantitative analysis might be relevant. This quantitative analysis 

could consider the economic or environmental merit of the Modular CE.  
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Last, this research is at a microeconomic level. Explorative research at a 

macroeconomic level might be relevant. 

The absolute novelty of the Modular CE paves the way to several future 

research opportunities, as detailed in each publication. For instance: 

Policy and legislation: Investigating the implications of the Modular CE from a 

policy and legal point of view; in a wider perspective, examining the 

relationships between countries with different policies and legislation about 

energy infrastructures; investigating to what extent harmonisation between 

countries could be promoted. 

Standardisation of the interfaces: Identifying who should be responsible for the 

standardisation of the interfaces. 

Standardisation of modular energy infrastructures: Identifying and examining 

enabling factors and barriers for the standardisation of modular energy 

infrastructures. 

Other Modular CE initiatives: Investigating how modularisation could foster 

other CE initiatives, such as repairing and recycling. 

Modular CE in other complex product systems: Investigating the opportunity of 

implementing Modular CE initiatives in other complex products and systems, 

such as airports, and in other industries, such as the renewable industry; 

Quantitative analysis of the Modular CE: Quantitatively evaluate the economic 

and environmental merit of the Modular CE in energy infrastructures. 

 

C.4 Concluding remarks 
 

Policymakers, practitioners and academics are increasingly discussing the 

transition from traditional stick-built construction to modularisation in order to 

reduce time and cost and of energy infrastructures and the transition from a 

linear economy to CE to reduce their environmental impact. However, these 

topics were discussed separately before the candidate's publications. 

Recognising interdependency is crucial because modularisation can become a 
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key enabler of CE initiatives. This PhD research investigated the link between 

modularisation and CE, focusing on the case of Small Modular Reactors (SMRs). 

The aim of this research has been achieved by addressing the four primary 

objectives in Section A.2. Research objective I, II, III and IV have been achieved 

respectively through the research presented in Publication I, II, III and IV in 

Section B. The research presented in these publications contributed to 

knowledge both in terms of theory and practice and paved the way for several 

research opportunities.   
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C.5 Other activities related to this PhD research  
 

C.5.1 Presentations in conferences and workshops 

 

1. Presentation of the PhD findings at the Leeds Project Management 

Doctoral Group and at the Leeds Nuclear Group Meeting, 2021 (both 

online): 

 “Modular circular economy in energy infrastructures: The case 

of Small Modular Reactors” 

2. Invited presentation at the OFGEM (Office of Gas and Electricity 

Markets) lunchtime seminar series (online), 2020: 

 “Small Modular Nuclear Reactors: Economics, finance, barriers 

and remedies”  

3. Presentation at the 6th School of Civil Engineering Postgraduate 

Researcher Conference, Leeds, United Kingdom, 2019, of the paper 

“Transportation of small modular reactor modules: What do the experts 

say?” 

4. Presentation at the ARCOM (Association of Researchers in Construction 

Management) Large Infrastructure Project Delivery Workshop, 

Melbourne, Australia, 2019 (online): 

 “Linking modularisation and circular economy in energy 

infrastructure: State of the art and a way forward” 

5. Presentation at the 27th International Conference on Nuclear 

Engineering, Ibaraki, Japan, 2019, of the paper “Transportation of Small 

Modular Reactors: What do the experts say?” 

6. Invited presentation at the Small Modular Reactor Construction 

Seminar at the University of Cambridge, United Kingdom, 2019: 

 “Small Modular Reactors: Let's learn from other modular 

projects” 

7. Presentation at the Nuclear Future Seminar, Sheffield, United Kingdom, 

2018:  

 “The role of modularisation in the lifecycle of Small Modular 

Reactors (SMRs) in a "circular economy" perspective” 
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8. Presentation at the 26th International Conference on Nuclear 

Engineering, London, United Kingdom, 2018, of the paper “We never 

built Small Modular Reactors but what do we know about 

modularisation in construction?”. 

9. Presentation at the 5th School of Civil Engineering Postgraduate 

Researcher Conference, Leeds, United Kingdom, 2018: 

 “The role of modularisation in the lifecycle of Small Modular 

Reactors (SMRs) in a "circular economy" perspective” 

 

C.5.2 Teaching activities 
 

1. Currently supervising 3 MSc students for their dissertation.  

2. The candidate was responsible for the coursework of CIVE2910 

(Introduction to Project Management) in 2021, supporting 

undergraduates and marking their coursework at the end of April 2021. 

3. The candidate reviewed teaching notes for the module CIVE5233M (Risk 

Management) in 2021. 

4. Guest lecture "Nuclear Fission: From Large Reactors to Small Modular 

Reactors" at the University of Sheffield (Online), 2020. 

5. The candidate mentored and is currently mentoring other PhD Students 

in their 1st or 2nd year. 

 

C.5.3 External collaborations 

 

1. The candidate is collaborating with Dr Victor Nian from the National 

University of Singapore on a study investigating the economics of 

nuclear power plants and related policy implications in Southeast Asia. 

The paper deriving from this study will be submitted to a scientific 

journal in 2021. 

2. “Sustainability Ambassador” for the University of Leeds at the Major 

Project Association since May 2020. 
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3. Member of the CRP (Coordinated Research Project) on the economics 

of Small Modular Reactors, organised by the International Atomic 

Energy Agency since December 2020. 

4. The candidate worked as a rapporteur (volunteer work) at the event 

"Lessons from decommissioning" held in Leeds on 7th Mar 2019, 

organised by the Major Project Association. 

5. Peer reviews of scientific articles for the following journals from 2019 to 

2021: 

 International Journal of Project Management  

 Progress in Nuclear Energy 

 Energy Sources  

 Applied Economics  

 Energy 

 Applied Energy 

 Nuclear Energy and Technology. 

 

C.5.4 Grants and awards 

 

1. School of Civil Engineering Postgraduate Award Prize 2021 for Academic 

Performance. 

2. PGR and Postdoc Travel Grant – School of Civil Engineering (700£).  

3. Major Projects Association PhD Research Grant Application (4000£ in 

three years). 

4. University of Sheffield travel and accommodation bursary to attend the 

Nuclear Future Seminar (90£). 
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 Appendix 
 

D.1 Publication V 
 

Mignacca, B., Locatelli, G., Alaassar, M., Invernizzi, D.C., 2018. We never built 

small modular reactors (SMRs), but what do we know about modularisation in 

construction? The proceedings of the 26th International Conference on Nuclear 

Engineering, London - Scopus indexed proceedings
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D.2  Publication VI 
 

Mignacca, B., Alawneh, A.H., Locatelli, G., 2019. Transportation of small 

modular reactor modules: What do the experts say? The proceedings of the 

27th International Conference on Nuclear Engineering, Ibaraki (Japan) - Scopus 

indexed proceedings.
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D.3 Publication VII 
 

Locatelli, G., Mignacca, B., 2020. Small Modular Nuclear Reactors. Book chapter 

in Future Energy: Improved, Sustainable and Clean Options for Our Planet, pp. 

151-169, Scopus indexed chapter.
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D.4 Publication VIII 
 

Mignacca, B., Locatelli, G., 2020. Economics and finance of Molten Salt Reactors. 

Progress in Nuclear Energy – Scopus indexed journal, Impact Factor: 1.508. 

Most downloaded article of the journal at the time of writing (May 2021).
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D.5 Publication IX 
 

Locatelli, G., Sainati, T., Mignacca, B., 2021. Developing UK strategy for nuclear 

SMRs. Brief 6, Policy Leeds, University of Leeds.
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