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[bookmark: _Toc238299847]Executive Summary
The report represents an analysis of the current level of readiness of institutions to Sustainable Development Goals (SDGs) and the introduction of Electric Vehicles (EVs) in the United Kingdom (UK). It addresses 44 sources from governance and regulation, organisational capability, charging infrastructure, technological integration, and sustainability. The evidence points to this transition to EVs being more than just a technical transformation, and requires a coordinated institutional and organisational response. The review also identifies methodological differences between studies based on a positivist approach, interpretivist approach, quantitative approach, qualitative approach, and mixed methods approach, none of which fully meets the level of complexity of institutional readiness. The main limitations are the fragmented attention to institutional factors, the cross-sectional designs, regional disparities in infrastructure, and the limited attention to environmental, social and economic sustainability. The report calls for improved policy coordination, place-based planning, organisational capacity, mixed-method and longitudinal research and attention to equity and lifecycle impacts and digital governance to help ensure a sustainable UK EV transition.
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[bookmark: _Toc238299848]1. Introduction
[bookmark: _Toc238299849]1.1 Background to the Study
Sustainable development has been adopted on a global scale. It has driven the shift to a cleaner and more efficient transport system (Khurshid, Khan and Cifuentes-Faura, 2023). The transport sector continues to be a large contributor to greenhouse gas emissions. Therefore, the switch to EVs has been identified by many countries as one of the key solutions aimed at decarbonising the transport sector (Patil et al., 2024). Electric vehicles can help to cut carbon emissions, boost energy efficiency, and help shift to a low-carbon economy. As such, they are becoming more widely acknowledged as a significant enabler of several United Nations Sustainable Development Goals (SDGs): SDG 7 (Affordable and Clean Energy), SDG 9 (Industry, Innovation and Infrastructure), SDG 11 (Sustainable Cities and Communities), and SDG 13 (Climate Action) (Abdelkareem et al., 2025; Singh et al., 2024; Krannich and Reiser, 2023).
But the effective implementation of EVs is not solely a matter of technology. Recent studies indicate that the capacity of governments, industries, and supporting organisations to design and execute suitable policies, infrastructure, regulatory frameworks, and organisational capacities is fundamental for reaching sustainable outcomes (Arefin et al., 2025; Acheampong and Tóth, 2026). This capability is often referred to as institutional readiness, including the readiness of institutions to prepare, coordinate and lead technological change. Meanwhile, the emergence of electrical mobility also depends on the integration of several technologies: smart charging systems, integration of renewable energy, Vehicle-to-Grid (V2G) technologies, battery management systems, and digital communication platforms (Emodi et al., 2023; Lipu et al., 2022). The trends show that this is a socio-technical transition and not just swapping out petrol or diesel vehicles.
[bookmark: _Toc238299850]1.2 Context of the Study
The United Kingdom (UK) has established itself as one of the world's largest markets for encouraging EV uptake through national decarbonisation policies and commitments to reach net-zero GHGs. However, meeting these goals will require expansion of the number of EVs on the road, but it will also require more (Salari, 2022; Anastasiadou and Gavanas, 2022). It requires efficient coordination among energy suppliers, infrastructure builders, local authorities, producers and customers. A previous study found that the combination of policy incentives, charging infrastructure, organisational capability, and regulatory support all play a role in the rate and uptake of EVs (Alali, Niesten and Gagliardi, 2022; Jackson, 2023; Sun et al., 2024).
Although there has been significant policy advancement, the institutions are not ready in all regions and among all groups. Differences in charging infrastructure, private parking availability, investment and local governance result in different opportunities for adoption (Budnitz, Meelen and Schwanen, 2024; Khader, Wilson and Tryfonas, 2025). Moreover, technological convergence has added other challenges by demanding a higher level of integration of transport systems, electricity networks and digital technologies (Pozo-Burgos, Alpala and Heredia-Campaña, 2026; Meelen and Schwanen, 2023). These developments are relevant to the UK and provide a context in which to review the UK's readiness for sustainable technological transition from an institutional perspective.
[bookmark: _Toc238299851]1.3 Aim
This report aims to critically assess and evaluate current research on the role of institutional readiness in promoting technological convergence for Sustainable Development Goals (SDGs) through EV adoption in the UK, and focuses specifically on the philosophical, methodological and ethical groundings of current studies.
[bookmark: _Toc238299852]1.4 Objectives
· To critically discuss the existing literature on institutional readiness for EVs
· To assess the contribution of technological convergence to sustainable electric mobility.
· To evaluate the contribution of EV adoption towards the relevant SDGs.
· To critically examine and analyse the philosophy, methodology and ethics used in current research.
· To critically evaluate one empirical research study as to its research philosophy, methodology, reliability, validity and possible bias.
[bookmark: _Toc238299853]1.5 Scope and Delimitations
This report will focus on peer-reviewed research relevant to institutional readiness, technological convergence and EV adoption, especially in the UK. The review mainly focuses on recent publications from 2020 to 2026, but selected earlier theoretical works are included where relevant. The report does not require primary empirical data to be collected or analysed, but focuses on a critical evaluation of existing research.
[bookmark: _Toc238299854]1.6 Structure of the Report
The report is organised into eight chapters. The study begins with an introduction, which contains background, context, aim, objectives and scope of the study in Chapter 1. The literature review method, search strategy, eligibility criteria, quality appraisal and screening process are explained in Chapter 2. In Chapter 3, a literature review is conducted to critically examine the existing studies of institutional readiness, technological convergence, EV adoption, SDGs, theoretical perspectives, contradictions and knowledge gaps. Chapter 4 examines the philosophies and methodology of the research conducted in the literature. Chapter 5 is a critical appraisal of one chosen empirical study. The 44 sources reviewed are discussed in an integrative fashion in Chapter 6. In Chapter 7, the managerial implications and applications to practice are discussed, and in Chapter 8, the report is concluded with recommendations for future research and practice.
[bookmark: _Toc238299855]2. Literature Review Method and Scope
[bookmark: _Toc238299856]2.1 Review Design and Rationale
A structured critical literature review was used to review institutional preparedness for the technological convergence to address Sustainable Development Goals (SDGs) by the adoption of Electric Vehicles (EVs) in the UK. To describe previous studies, a comparison of evidence, contradictions, methodological limitations, and to reveal knowledge gaps, a critical review was appropriate. The review was centred on the areas of institutional readiness, technological convergence, EV adoption, governance, infrastructure and sustainability. It followed the report's given focus on 'peer-reviewed literature published principally between 2020 and 2026', along with some earlier theoretical/methodological studies when needed (Chigbu, Atiku and Du Plessis, 2023). Literature identification and selection were conducted transparently using the PRISMA process (Page et al., 2021). But the review was not analysed using the meta-analysis approach, as that method is inappropriate for this review because it contains quantitative, qualitative, mixed-method, conceptual and review studies.
[bookmark: _Toc238299857]2.2 Search Strategy
A focused search strategy was constructed on the main concepts of the research aim. Searches were planned to capture evidence that was relevant to the UK or to studies with a clear international link to the UK transition. Concepts of institutions, technology, adoption and sustainability were linked using Boolean and phrase searching (Savolainen, 2016). Highly relevant review papers were also consulted for additional studies to minimise the possibility of missing out on influential evidence, and reference lists were consulted. The search strategy and scope are summarised in Table 1.
Table 1. Search Strategy and Scope
	Element
	Search strategy

	Databases
	Scopus; Web of Science; ScienceDirect; Google Scholar

	Period
	Mainly 2020-2026; earlier seminal sources where relevant

	Core terms
	institutional readiness; EV adoption; technological convergence; charging infrastructure; V2G; governance; SDGs; United Kingdom

	Operators
	AND/OR; phrase searching; reference-list checking

	Scope
	UK focus, supplemented by transferable international evidence


[bookmark: _Toc238299858]2.3 Inclusion, Exclusion and Quality Appraisal
Studies were evaluated using predetermined eligibility criteria for greater consistency, and to avoid arbitrary selection (Jia and Stern, 2026). Research that addressed at least one key aspect of the research question and that gives evidence that can reasonably be used to inform the UK context was given priority. Table 2 lists the inclusion/exclusion criteria.
Table 2. Inclusion and Exclusion Criteria
	Criterion
	Inclusion
	Exclusion

	Source type
	Peer-reviewed journal articles and reviews
	Blogs, opinion pieces and unclear sources

	Topic
	EV adoption, readiness, governance, infrastructure, convergence or SDGs
	Unrelated topics or purely technical engineering studies

	Geography
	UK studies and transferable international evidence
	Contexts with no reasonable UK relevance

	Publication period
	Mainly 2020-2026; earlier seminal works
	Older non-seminal studies

	Methodological relevance
	Clear methods and usable evidence
	Insufficient methodological transparency


Quality appraisal was performed after the eligibility screening. Instead of a fixed cutoff, the methodological credibility, transparency and relevance of each source was examined (Remington, 2020). This was suitable as there are various traditions of research in the literature that do not fit even a single design criterion.
Table 3. Quality Appraisal Framework
	Appraisal area
	Assessment question

	Research aim
	Is the purpose clearly stated?

	Design
	Is the method appropriate to the aim?

	Data and analysis
	Are sources, collection and analysis transparent?

	Evidence
	Are conclusions supported by findings?

	Limitations and relevance
	Are limitations acknowledged and is the study relevant?


[bookmark: _Toc238299859]2.4 Screening, Coding and Thematic Synthesis
The screening process was conducted in phases. Duplication of records, if identified, was eliminated, and then titles and abstracts were screened for relevance. Full evaluations of potentially suitable publications were then conducted using the inclusion/exclusion and quality criteria (Damarell, Morgan and Tieman, 2020). The 44 references in the final report come from the existing report, but the numbers of initial database hits, duplicates, title-and-abstract exclusions or full-text exclusions are not recorded. As a consequence, the actual corpus size is recorded as n = 44, and intermediate corpus sizes are not estimated, as they are not found in the verified corpus.
[image: ]
Figure 1. PRISMA-style Flow of Literature Identification and Selection
Source: (Adapted from Page et al., 2021)
Eligible studies were coded on the basis of repeated ideas, findings and methodological aspects. The codes were categorised into four major themes: institutional readiness and governance; technological convergence; EV adoption and infrastructure; sustainability and SDG contribution. Other coding identified policy consistency, organisation capability, regional inequality, theoretical views and methodological constraints. Themes were synthesised to highlight research that agreed or disagreed about topic areas and under-researched relationships between topics across the studies, and this formed the basis for the critical discussion.
[bookmark: _Toc238299860]3. Critical Review of Existing Literature
This chapter aims to critically examine literature that addresses institutional readiness for technological convergence to achieve Sustainable Development Goals (SDGs) through the adoption of Electric Vehicles (EVs) in the United Kingdom (UK). This chapter does not simply summarise previous studies, but critically synthesises the existing knowledge by discussing the commonalities in the findings, comparing opinions, methodological variations and gaps in knowledge. The review addresses institutional, technological and sustainability aspects of EV adoption and also covers theoretical perspectives which have influenced the current research.
[bookmark: _Toc238299861]3.1 Institutional Readiness
The concept of institutional readiness has become a key element in comprehending the successful transition to electric mobility. Early studies mostly attributed the adoption of EVs to technological innovation and consumer acceptance, whereas more recent studies dispute whether technological progress alone is enough or not to bring about sustainable transport transitions. Jackson (2023) and Meelen and Schwanen (2023) argue that what really matters for the effectiveness of EV adoption are the capacities of institutions to create coherent policies, coordinate stakeholders, create supportive regulatory frameworks and provide adequate infrastructure. Thus, institutional readiness can be viewed as the combination of the abilities of governments, regulatory institutions, businesses and supporting institutions to help drive technological transformation through governance, investment and organising.
Governance is one of the most powerful facets of institutional readiness, as the shift to electric mobility will only come about when several actors work together, not in isolation, with one another. However, according to Alali, Niesten and Gagliardi (2022), financial incentives help drive swift electrification when they come along with stable regulatory frameworks and longer-term institutional buy-in. Likewise, Jackson (2023) highlights the need to coordinate transport, energy and environmental policies to lower investment and infrastructure provider uncertainty. The results show that institutional readiness should be considered as an ongoing governance process and not an institutional state.
Regulatory policies also help to determine the rate and uniformity of EV adoption. Governments can affect the development of the market by setting vehicle emission standards, taxation policies, charging regulations, and charging investment incentives. But the effectiveness of regulation requires not only that the policy be available, but also that the policy be consistent. Sun et al. (2024) show that the results of these charging-support mechanisms vary according to the mechanisms' design and implementation. Similarly, Hopkins et al. (2023) suggest that 'disjointed policy frameworks' can produce consumer and investor uncertainty and constrain infrastructure investment. The selected studies indicate that policy stability is a critical factor in facilitating institutional readiness alongside policy ambition.
Infrastructure readiness is another key factor of institutional capacity. Charging networks are one of the most often cited problems, where they are directly linked to consumer confidence and the viability of operations. But more recent research cautions against infrastructure metrics being based on the number of charging stations. Budnitz et al. (2024) demonstrate that the accessibility of charging stations, the location and residential parking are important considerations for providing charging opportunities in the UK. Similarly, England and Wales are not equally charging station rich, with Khader, Wilson and Tryfonas (2025) demonstrating that the national investment does not necessarily result in the regional benefits that are intended. The results cover infrastructure readiness beyond just expanding infrastructure, such as accessibility, distribution and institutional planning.
Institutional readiness is also a part of organisational capability. Organisations must change their ways of working, investment policies, employee skills and management processes, and anticipate changing needs for regulation to support electric mobility. Organisations are not simply replacing old technologies with new ones, but are adopting them within their current workflows and cultures, according to Meelen and Schwanen (2023). Therefore, changing to this requires organisational learning, working with stakeholders, and adaptive management, not just investing in the technology (Abdullah et al., 2022). This view enhances institutional preparedness by not only acknowledging businesses and public institutions as key actors in enabling technological transformation, but also presenting them as viable options for interactive learning.
Evidence from the UK supports the multi-faceted nature of institutional readiness. The UK has ambitious policies to promote EV uptake, and uptake has been irregular by region and stakeholder. Local authority capacity, infrastructure provision and priorities remain to have an impact on adoption opportunities (Budnitz, Meelen and Schwanen, 2024; Khader, Wilson and Tryfonas, 2025). So, national policy commitment is not guaranteed to be received uniformly by the national institutions.
In general, the literature shows a wide consensus that institutional readiness is not limited to the policy or infrastructure. But the existing studies tend to look at governance, regulation, infrastructure, and organisational capability in isolation and not as part of a cohesive institutional system. Moreover, most empirical studies use a cross-sectional design, which only gives a limited understanding of the development of institutional readiness over time (Anwar, Wardley and Khalid, 2025). These constraints point to the need for further research that is more integrated and longitudinal to capture the dynamic interaction between institutions, organisations and technological change.
[bookmark: _Toc238299862]3.2 Technological Convergence
Technological convergence is a key feature of today's electric mobility. Electric vehicles are more integrated into a multi-layer system of energy networks, digital communication, intelligent transport infrastructure and advanced battery systems rather than being standalone technologies (Lipu et al., 2022). Particularly, the adoption of EVs is influenced not just by vehicle innovation, but also by the deployment of several complementary technologies that work together and play a role in sustainable mobility (Emodi et al., 2023).
One of the largest changes within the technological convergence is the smart charging system. Smart charging is different to traditional top-down-top-up charging as it allows electricity demand to adapt to the grid, electricity price and renewables. This helps to save energy and lessen the strain on electricity networks at peak hours (Correia, 2025). Likewise, the integration of the grid allows electric vehicles to act as dynamic elements of larger energy systems, not just as passive electricity consumers (Yi and Song, 2025). These advances underscore the growing convergence of technology to enable broader application of EVs beyond transportation.
The integration is enhanced by vehicle-to-grid (V2G) technology, which allows stored energy from electric vehicles to be fed back into the power grid when needed. V2G is not only a technological innovation but also an organisational change, as it necessitates institutional arrangements, business models and operational practices to change (Meelen and Schwanen, 2023). Similarly, Pozo-Burgos, Alpala and Heredia-Campaña (2026) point out that V2G is a key mechanism to facilitate the use of renewables and help enhance the resilience of the electricity system. Both studies, however, recognise that technology, in itself, does not ensure successful implementation if there are no supportive governance and institutional arrangements.
Digitalisation is also driving technological convergence with the use of artificial intelligence (AI), Internet of Things (IoT) technologies and digital platforms. Optimised battery usage, predictive maintenance, energy forecasting, and intelligent battery charging; these are all enabled by the use of AI and IoT technologies, enabling the real-time exchange of information between vehicles, charging stations and energy distribution systems (Emodi et al., 2023; Lipu et al., 2022). These technologies lead to a more efficient system and a better user experience, but they also increase complexity, cybersecurity threats, and governance requirements. Technological convergence thus reinforces the need to have institutional readiness that has to catch up with technological innovation (Chen et al., 2023).
Although most literature describes a positive effect of technological convergence on the potential for long-term use of electric mobility, the majority focuses on a technology-centred perspective, with a relatively small number of studies taking organisational capability, governance and policy implementation into consideration. This implies that there is no holistic institutional framework for discussion of technological readiness. In this imbalance, further research is needed to integrate technological innovation approaches with institutional and managerial approaches to gain a better understanding of sustainable electric mobility.
[bookmark: _Toc238299863]3.3 Electric Vehicle Adoption
The shift to EVs is now recognised as a socio-technical transition process and not an easy consumer choice. Previous studies have concentrated on vehicle cost, policy stability, charging availability, trust and organisational capacity (Jackson, 2023; Meelen and Schwanen, 2023); however, recent literature has shown that this is not the case. But this broader perspective is important, as the price or range of the car is not the only factor that can remove institutional and infrastructural obstacles.
Financial incentives are possible to encourage uptake, but this is debatable. Incentives can be a factor that helps to ease the process of fleet electrification, along with regulatory certainty and organisational readiness, as proposed by Alali, Niesten and Gagliardi (2022). Another factor contributing to the adoption of electric vehicles is likely to be the predictability of the policy and reliable charging facilities for long-haul adoption, as suggested by Hopkins et al. (2023). Incentives thus need to be seen as part of a broader institutional approach and not as a standalone solution.
Release of charging stations, range anxiety and familiarity with technology continue to be key considerations, but ones that vary between users and locations. Budnitz, Meelen and Schwanen (2024) show that private parking and residential charging have a significant impact on adoption opportunities for the UK. Moreover, geographical inequalities in charging provision are identified by Khader, Wilson and Tryfonas (2025). The results question national-level adoption models, which assume consumers are a homogeneous group. Many of the papers are also based on an intention to purchase, not actual behaviour, which reduces the confidence in predictions of future EV uptake.
[bookmark: _Toc238299864]3.4 Sustainable Development Goals
SDG 7, SDG 9, SDG 11 and SDG 13 are often mentioned in conjunction with EV adoption as they can contribute to clean energy, innovation, sustainable cities and climate action. But the literature can also take the position that electrification is sustainable by itself. Its contribution in practice is dependent on electricity generation, battery production, charging systems and charging lifecycle emissions (Emodi et al., 2023; Lipu et al., 2022).
Smart charging and V2G can enhance the integration of renewables and grid flexibility (Yi and Song, 2025). However, Pozo-Burgos, Alpala and Heredia-Campaña (2026) advise that environmental benefits are diminished when electricity is still carbon-intensive or battery supply chains have high environmental costs. This reveals a vulnerability in research which quantifies sustainability primarily in terms of reductions in tailpipe emissions (Chen et al., 2023).
The social dimension is also not well-developed. Access to charging stations may be restricted for lower-income households and communities lacking off-street parking due to unequal charging access, vehicle affordability, and regional disparities (Budnitz, Meelen and Schwanen, 2024). This means that fast EV uptake can help to achieve environmental goals, but can also create social inequalities. The SDG contribution of EVs should thus be measured by environmental, economic and social outcomes, not just numbers of EVs
[bookmark: _Toc238299865]3.5 Major Theoretical Perspectives
The Technology-Organisation-Environment framework, Diffusion of Innovation theory, the Technology Acceptance Model and the Multi-Level Perspective are commonly used in EV research. The TOE framework is helpful because it links technological capability to organisational and environmental conditions (Picoto, Bélanger and Palma-dos-Reis, 2014). But because it is often used in cross-sectional studies, it restricts the understanding of how readiness evolves.
[bookmark: _Hlk235311604]Perceived usefulness, ease of use and behavioural intention are explained by the Diffusion of Innovation and the Technology Acceptance Model, but they underestimate the role of regulation, infrastructure and institutional power (Aizstrauta, Ginters and Eroles, 2015). They are thus more appropriate for the analysis of individual acceptance than national technological transitions.
The Multi-Level Perspective provides a more comprehensive explanation by focusing on interactions between technological niches and established systems and external pressures. Its advantage is that it is able to capture systemic change; it can be conceptually broad and give little guidance on how to implement it in the organisation (Meelen and Schwanen, 2023). In general, none of the theories is sufficient to explain EV adoption, technological convergence and institutional readiness. It is more suitable to adopt a framework that integrates the behavioural, organisational and socio-technical aspects.
[bookmark: _Toc238299866]3.6 Contradictions
As the literature shows, there is a widespread consensus that institutional readiness and technological convergence are crucial to speed up EV adoption. But there is significant ambiguity about what the key factors are that most strongly affect this transition. Financial incentives are cited as the main motivation for EV adoption by some, while policy stability, governance and charging infrastructure are deemed to have a more significant effect on consumer and organisational EV adoption decisions by others (Alali, Niesten and Gagliardi, 2022; Jackson, 2023). The differences in these findings and the results from the other studies indicate a need for a broader economic and policy lens when considering EV use.
There are also conflicting views around the sustainability advantages of using EVs Numerous studies describe EVs as a viable means of reducing GHGs and meeting the SDGs. Other studies, however, state that such benefits are subject to the electricity generation sources, battery manufacturing processes, recycling systems and institutional capacity (Emodi et al., 2023; Pozo-Burgos, Alpala and Heredia-Campaña, 2026). Therefore, it is important to note that environmental improvements cannot be taken for granted by simply expanding EV use figures.
Theoretical inconsistency also characterises the literature. The behavioural theories tend to focus on the decision of the individual, while the socio-technical and organisational theories make a case for institutional change and governance. Research to date does not offer a coherent account of technological transition; instead, it offers partial accounts.
[bookmark: _Toc238299867]3.7 Knowledge Gaps
While the EV research is advancing quickly, there are still several research gaps that need to be addressed. First, a lot of the literature focuses on institutional readiness and technological innovation, and there is limited integration between these two interrelated aspects of the topic; consumer behaviour is examined separately. This limits the ability to assess the combined effect of governance, organisational ability and technological convergence on EV adoption.
Second, most existing studies adopt a cross-sectional design, quantitative analysis method, and focus on a single time point of adoption. These types of approaches offer limited information on the nature of institutional readiness as the technologies, policies and markets grow and develop. Comparatively few longitudinal and mixed-method studies exist.
Third, the UK is considered a frontrunner market for EV adoption, but few studies examine the differences in infrastructure provision, institutional capacity and governance effectiveness. There is some existing evidence that national policy commitments are not necessarily followed locally, requiring further place-based research.
Lastly, there are only a few studies that explicitly link institutional readiness and technological convergence to the SDGs. Current studies focus mainly on assessing the adoption, infrastructure or environmental performance individually without taking into account their combined contribution to sustainable development. Filling these gaps would help to capture a broader picture of the UK's journey towards sustainable electric mobility.
The literature review in this chapter critically analysed the key concepts of institutional readiness, technological convergence, adoption of EVs and their role in sustainable development. This review shows that coordinated governance, supportive rules and regulations, organised capacity and integrated technological systems are necessary components for the successful adoption of EVs, which are not just technological innovations. It also identifies key paradoxes regarding the relative significance of financial incentive, infrastructure and institutional capacity and diverse perspectives on the sustainability implications of EVs In addition, the literature shows conceptual gaps, methodological weaknesses and significant gaps in empirical research, especially on how institutional readiness, technological convergence and the Sustainable Development Goals are connected to the context of the UK. The results provide the conceptual basis for the following chapter that critically considers the research philosophies and methodological approaches that underlie existing research.
[bookmark: _Toc238299868]4. Research Philosophies and Methodological Evaluation
The chapter is a critical review of the research philosophies and methodologies that inform research on institutional readiness, technological convergence and electric vehicle (EV) uptake. It is important to have an understanding of the philosophical assumptions behind research since they affect the researcher's definition of reality, methods of evidence gathering and interpretations of results. The existing research on EV adoption has taken many different philosophical approaches and methodologies, which have led to a variety of accounts of what drives sustainable transport transitions. Hence, the ontological and epistemological bases of the already existing research are explored in this chapter, and the research approaches and methodological selections that are typically taken in the literature are critically discussed. The purpose of this chapter is to outline the advantages and disadvantages of these methods and to develop a sound methodological basis for the critical evaluation of these methods that will be conducted in the next chapter.
[bookmark: _Toc238299869]4.1 Ontology and Epistemology
[bookmark: _Hlk235311666]Ontology and epistemology include the philosophical underpinnings of research, which influence ways of understanding reality and ways of gaining knowledge (Goertz and Mahoney, 2012). Ontology is related to the nature of reality, and it asks: Is there something out there, and are social phenomena independent of human perception or constructed through social interaction? Epistemology, on the other hand, investigates the ways of learning and the types of reliable evidence (Al-Saadi, 2014). These philosophical assumptions affect the research design, data collection process, analysis and interpretation.
There are two main ontological views in the literature about EV adoption. Most of the quantitative studies share an objectivist ontology which assumes that institutional readiness, technological capability and consumers' behaviour are measurable realities that can be analysed by objective indicators like charging infrastructure, adoption rate and policy effectiveness (Alali, Niesten and Gagliardi, 2022). This view helps researchers analyse variables across regions and identify significant relationships between them. 
But the objectivist viewpoint has some limitations. Governance quality, organisational culture and stakeholder relationships are other factors that contribute to institutional readiness but are more likely to be intangible elements that cannot be measured. Thus, using only objective measures can make technological transitions appear very simple, especially when they are linked to institutional processes (Gouveia et al., 2024). Therefore, only using objective measures can simplify the complex institutional processes that affect technological transitions.
Other researchers have a constructivist concept of ontology, which suggests that institutional readiness and technological change are socially constructed by the interaction between governments, organisations, businesses and citizens (Meelen and Schwanen, 2023). From this perspective, the success of EV adoption depends on policy preferences, organisational approaches, and local circumstances. In qualitative studies, the aim is thus to gain insight into the perceptions of the various stakeholders of technological change instead of measuring preset variables. This is a method that yields a more contextually rich understanding, but can result in a less generalisable understanding of the findings for the context under study.
The epistemological assumptions found in the literature are also diverse. The epistemology of most empirical studies is positivist. Research on EV adoption is dominated by large-scale surveys, regression models and secondary data, partly because researchers can gain insights into trends in large populations. Large-scale surveys, regression models and secondary data are the main sources of research on EV adoption because they allow researchers to find patterns in large populations of people (Jackson, 2023). The positivist studies have helped a lot in understanding the market trends, infrastructure development, and effectiveness of policies. However, they often forget to account for the social and organisational processes that lead to the development of institutional readiness over time (Viviani et al., 2024).
In contrast, Interpretivist studies suggest that an understanding of technological transitions needs to take into account the experiences, perceptions and interactions of policy makers, organisations and consumers (See Wei and Homer, 2025). Interviews, case studies and document analyses add insights that go beyond numerical data and illuminate governance challenges and organisational adaptation in ways that cannot be captured by numerical data alone. Interpretivist research is useful for gaining insight into the context, but it is criticised for the lack of generalisability and subjectivity of the researcher.
Overall, neither philosophy alone is sufficient to explain institutional readiness for technological convergence. While positivism provides a way of adding measurable evidence to inform the evaluation of policies, interpretivism explains the institutional and organisational processes that underlie technological change. As such, there has been a growing literature that suggests that an objective measure, with some understanding of the context, is the most pragmatic view. It is especially fitting for EV research to be integrated in this kind of philosophical way, as sustainable mobility has a technological, institutional and behavioural aspect that cannot be explained using one philosophical approach.
[bookmark: _Toc238299870]4.2 Research Approaches and Methodological Choices
The research philosophy affects methodological choice because it guides the process of evidence collection and interpretation. The deductive, inductive and mixed method approaches are the typical methods used in the literature on institutional readiness and EV adoption, with the deductive approach being the dominant one. Both are important for their contribution, but also have methodological drawbacks.
The current literature is dominated by a deductive approach. Typically, researchers start with a known theory, such as the Technology-Organisation-Environment framework or the Technology Acceptance Model, and test hypotheses which are already formulated using quantitative data. This method would be especially effective in studying the relationship between two variables, such as government subsidies and charging station usage. (Stinder, Schelte and Severengiz, 2022) It has a structured format that enhances reliability and allows comparison of studies. Deductive research, however, typically assumes that prior theories sufficiently capture technological transition and is less likely to be able to find novel institutional factors or new governance issues.
The inductive approach is less prevalent but makes significant contributions in generating theory from empirical observations. The use of qualitative case studies, interviews and policy analysis can help researchers to investigate the lived experience of technological change in organisations, policy makers and consumer groups (de Graaf et al., 2026). Studies are especially useful in the context of institutional readiness, as governance processes, institutional learning and stakeholder cooperation can be specific to the context. However, the conclusions drawn from inductive research can be challenging to generalise, especially if it is based on a small number of cases or participants.
The recent literature has made it more common to recommend deductive and inductive reasoning, which can be done as a combination of both, through mixed-method research. Mixed-method studies combine statistical analysis and qualitative evidence, which results in a more comprehensive understanding of technological transitions. This methodological pluralism is a result of an increased awareness that indicators are not the sole ways of understanding institutional readiness, nor are stakeholder perceptions.
[bookmark: _Toc238299871]5. Critical Appraisal of a Selected Research Study
The study titled ‘The impact of UK financial incentives on the adoption of electric fleets: The moderation effect of GDP change’ by Alali, Niesten and Gagliardi (2022) was chosen for critical appraisal due to its direct focus on EV adoption in the UK and its relevance to the present study's analysis of institutional readiness, policy support and sustainable transport transition. The article was published in Transportation Research Part A: Policy and Practice, thus increasing the academic relevance and credibility.
The study is mainly in line with a positivist epistemology and objectivist ontology on a philosophical level. The broader literature search shows that Alali, Niesten and Gagliardi (2022) present a study that recognises the factors of institutional readiness, policy effectiveness and adoption as measurable phenomena that can be explored through objective indicators. This orientation is appropriate where the objective is to establish relationships between financial incentives, economic conditions and EV adoption. It also allows for a comparison to be made systematically and gives proof which can help shape government policy.
In terms of methodology, the study takes a mostly deductive and quantitative approach, aiming to analyse the financial incentives and the relationship between them and fleet electrification, while taking GDP as a moderating variable. One of the advantages of this method is that it can be used to test, in a structured way, theoretically informed relationships, and yield results which can be compared with results from other quantitative EV studies. The broader literature reviewed in this report also reports that financial incentives, together with stable regulatory environments and long-term institutional support, can spur the electrification process.
However, some caveats need to be noted. Measurable economic and policy variables can be used to help focus on institutional readiness, while reducing the focus on aspects of organisational culture, stakeholder relationships, local governance capacity, and user experiences. The report itself warns that these intangible dimensions might not be effectively measured by objective indicators. In this way, the study can show that there are statistical relationships, but it does not explain the institutional processes that cause such relationships.
The structured quantitative design has advantages in terms of reliability and validity, which increases consistency and replicability. But certain factors could restrict external validity, such as the influence of changing infrastructure, policy conditions and regional differences on EV adoption. Other potential biases could occur because the variables selected for analysis are not the same and because only measurable variables are used. In general, Alali, Niesten and Gagliardi (2022) offer valuable evidence in relation to policy incentives, and would benefit from some additional qualitative or mixed methods evidence on the mechanisms of the organisations and institutions.
[bookmark: _Toc238299872]6. Integrative Discussion
The 44 sources reviewed in this study all conclude that in the United Kingdom, the adoption of electric vehicles (EVs) is dependent on an interplay between institutional preparedness, technological convergence, infrastructure, organisational capacity and public policy and sustainability goals. The evidence base is multidisciplinary, and spans transport studies, transport management, environmental science, engineering and public policy, and approaches the research in a variety of ways, with varying research philosophies and methodological designs. An integrative assessment of the literature thus needs to be mindful of the substantive findings, as well as the philosophical assumptions, ethical issues, reliability and validity of evidence on which these findings are based.
[bookmark: _Toc238299873]6.1 Research Philosophical Perspectives
Much of the literature that was reviewed shares a general perspective of positivist epistemology and objectivist ontology. In quantitative research, EV adoption, infrastructure availability, financial incentives, technological readiness and policy effectiveness are assumed to be measurable phenomena that can be expressed by indicators and statistically analysed (Javanmardi et al., 2023). The methodological discussion from the report already known indicates this orientation, in research that includes surveys, regression models and secondary data. Relationships between identifiable variables are generally addressed in studies like Alali, Niesten and Gagliardi (2022), Palit, Bari and Karmaker (2022), Khader, Wilson and Tryfonas (2025) and Xie, Raval and Deb (2026).
This means that through this orientation, researchers are able to compare the patterns between organisations, consumers or geographic areas. It's especially valuable for policy due to the ability to measure consistently variables like charging-station distribution, financial incentives, adoption rates, and market conditions. But positivist studies may also limit the definition of institutional readiness. Other aspects of readiness such as governance quality, organisational culture, stakeholder relationships and institutional learning may be more complex and less amenable to numerical measurement. The report acknowledges the possibility of "over-simplification of complex institutional processes" through an exclusively objective perspective.
The second type of studies is based on the interpretivist and constructivist precepts, especially when the researchers focus on the organisational experience, interaction with stakeholders or on the processes taking place in the specific context of the organisation. Meelen and Schwanen (2023) have, for example, explored the integration of V2G technology by organisations, and many other qualitative and mixed methods studies highlight the perception of technological change among consumers, policymakers and organisations. The report states that although interpretivist studies may lack generalizability, they offer more context around governance problems and adaptation of the organisation.
In the 44 sources, neither philosophical perspective is found in isolation. Measurement and comparison research are in favour of positivist research, and explanation of why the institutional process differs from setting to setting research is in favour of interpretivist research. It reinforces methodological pluralism, especially mixed methods that are based on both quantitative and qualitative analysis. Mixed methods have already been identified in the literature as a useful approach to understand sustainable mobility transitions, and they are gaining in relevance.
[bookmark: _Toc238299874]6.2 Ethical Considerations
The literature reviewed is not always comprehensive enough to draw conclusions about which ethical approval, consent or confidentiality procedures were followed in each study. Thus, it is not possible to make a uniform assessment of the formal compliance with research-ethics principles in all 44 sources. However, there are several contentious ethical issues evident in the evidence base.

Accessibility of EVs is a key concern. Research into infrastructure roll-out and uptake has revealed that the rewards of electrification are not even. The importance of private parking and residential charging has been highlighted by Budnitz et al. (2024), and geographical inequalities in charging provision were identified by Khader, Wilson and Tryfonas (2025). The review thus challenges national adoption models which assume that consumers have the same opportunities. This has ethical implications for fairness as lower-income households, those without off-street parking and those living in poorly served areas may be more likely to experience higher barriers to EV transition.
There is also the ethical issue of environmental responsibility. While EVs are often thought of as connected to SDG 7, SDG 9, SDG 11 and SDG 13, the literature warns that electrification is not necessarily sustainable. Environmental benefit is influenced by electricity generation, battery production, charging systems, and battery life cycle emissions. 
Ethical and governance issues are also raised by technological convergence. Literature indicates that while AI and IoT technologies can enhance efficiency and user experience, they can also introduce complexities, cybersecurity risks and governance demands. Therefore, data protection, security, technological accountability and the responsible management of digitally connected mobility systems must also be considered in ethical analysis.
[bookmark: _Toc238299875]6.3 Reliability and Validity of the Evidence Base
The reliability of the evidence that is reviewed varies with the different research designs. There is procedural consistency in quantitative studies, as the variables and analytical procedures can be standardised (Kumar and Alok, 2020). Also, deductive designs that are guided by theories increase the comparability of studies. These are formalised methods that increase reliability and allow the testing of the relationships among variables, the report states.
The EV sector, however, is in a state of flux, which introduces reliability issues. Policy, infrastructure, charging technology, energy markets and organisations evolve. Numerous studies are correlational (cross-sectional) and thus only provide information for a specific time point. This is cited as one of the limitations in the literature, as institutional readiness evolves as the technologies, policies and markets change. Therefore, more consensus in findings over time would come from more use of longitudinal designs.
There is also a lack of uniformity in terms of validity. The validity of the construct becomes questionable when such general concepts as institutional readiness are measured by only one or two indicators. There are studies available that indicate that readiness consists of governance, regulation, infrastructure and organisational capability, but the majority of studies address each of these separately. A study measuring charging density or financial incentives for the charging station, for example, may thus give valid evidence with respect to one aspect of readiness, but may not include the larger institutional construct at all.
The external validity is also limited. It is not possible to simply transfer lessons learnt from one region or stakeholder group to another UK-wide, as infrastructure, local authority capacity and availability of private parking are diverse. The potential for variation in local results from national policy has been shown in the literature. Further, some adoption research relies on types of measures that only predict future adoption behaviour, not current behaviour, which limits confidence in the predictions of future uptake.
[bookmark: _Toc238299876]6.4 Integrated Methodological Implications
Overall, the sources reveal that the best understanding of EV transition is developed if multiple philosophical and methodological approaches are applied together. While quantitative research offers measurable, comparable, and policy-relevant evidence, qualitative research delivers in-depth explanations of governance, institutional learning and organisational adaptation. Triangulating these types of evidence, and minimising the drawbacks of using one research tradition, is given the opportunity in mixed-method research.
Furthermore, literature shows that there is no single theory that fully covers the concept of institutional readiness, technological convergence and EV adoption. The three models each explain a different aspect, but none on their own is comprehensive. None of the models is complete by itself, but they each lend themselves to a different aspect. Future studies should thus use more integrated, longitudinal and mixed-method designs and pay more attention to ethical issues, like equity, lifecycle sustainability and digital governance. Overall, the evidence is extensive but would be enhanced by studies that link measurable adoption results to institutional and social processes of sustainable technological transition.
[bookmark: _Toc238299877]7. Managerial Implications and Application to Practice
The results of the literature review have several implications for managers, policy makers, local authorities and organisations who are part of the UK electric vehicle (EV) transition. Institutional readiness should not be considered a technology issue, but rather a managerial one, as a coordinated responsibility. To achieve effective EV uptake, governments, regulators, infrastructure providers, organisations and stakeholders need to collaborate on policy, regulation, infrastructure investment, and organisational capacity (Zaino et al., 2024). The literature suggests that policy stability and long-term institutional commitment are especially significant because the lack of stability or consistency in policies can lead to uncertainty for investors, infrastructure providers and consumers.
Second, managers and local authorities should not only ramp up the number of charging stations available, but also their accessibility, geographical distribution and their suitability for those who do not have private parking (Ghani et al., 2025). The UK experience demonstrates a lack of uniformity in charging provision around the country and also that not all national provision is being replicated in the regions to achieve the same gains (Pemberton, Nobajas and Waller, 2021). Hence, there is a need to involve local demand, social equity and regional capacity in infrastructure planning.
Third, investing in the internal capability of organisations, such as employee skills, organisational learning, adaptive management, and stakeholder engagement in the adoption of EV technology is essential (Fatorachian and Kazemi, 2025). The literature indicates that transitioning to technology needs to be accompanied by a reorganisation of working practices and management processes, not just the substitution of traditional vehicles for EVs
Technological convergence brings with it practical duties. Organisations adopting smart charging, Vehicle-to-Grid (V2G), AI and IoT technologies need to establish appropriate governance, cybersecurity and data management systems as the connectivity introduces new governance and operational risks (Cavus et al., 2025).
Lastly, managerial decisions should not be based on EV adoption alone. Sustainability should be taken into account. Managers should take into account the sources of electricity, EV battery life cycle effects, accessibility of infrastructure and social inclusion when evaluating EV-related investments (Tilly et al., 2024). In general, the following integrated approach to application to practice is required: investment in technology, coordination of institutions, organisational capacity, responsible sustainability management, and equitable infrastructure planning.
[bookmark: _Toc238299878]8. Conclusion and Recommendations
[bookmark: _Toc238299879]8.1 Conclusion
The literature on institutional preparedness for technological convergence to meet Sustainable Development Goals (SDGs) through the adoption of electric vehicles (EVs) in the United Kingdom was reviewed, and the available evidence was analysed in a critical manner. The evidence presented suggests that EV transition is not just a 'technological process'. However, the interaction between governance, regulatory stability, infrastructure provision, organisational capability, stakeholder coordination and complementary technologies, including smart charging, Vehicle-to-Grid (V2G), artificial intelligence and Internet of Things (IoT) systems, is important for successful adoption. Thus, it can be concluded from the literature reviewed that the adoption of EVs is a larger-scale socio-technical and institutional change process.
There were also significant differences in research philosophies and methodology. Quantitative and positivist studies offer evidence about incentives, infrastructure and adoption patterns which are measurable and comparable. Interpretivist and qualitative studies offer a greater understanding of organisational practices, stakeholder experiences and governance processes. Neither of these two approaches provides a full account of institutional readiness. Mixed-method and longitudinal studies are thus very useful in combining measured results with contextual explanations.
There are a number of constraints in current evidence. There are many studies that have used cross-sectional designs that offer less insight into how readiness evolves across time, and many studies look at institutional readiness as separate from each other. The challenges to assumptions of uniformity of outcomes from national policy also include regional disparities in charging infrastructure and organisational capacity, and disparities in access to EV technology. In addition to vehicle adoption, electricity generation, battery production, charging infrastructure and impacts over the lifetime of EVs all contribute to the sustainability impact.
[bookmark: _Toc238299880]8.2 Recommendations
The following recommendations are suggested as a result of the evidence reviewed:
Use of integrated institutional approaches: Research for the future should combine governance, regulation, infrastructure, organisational capability and technological convergence in an integrated way (Siaw and Amankwah-Amoah, 2026).
Expand long-term research on longitudinal and mixed-method approaches: Research should cover policy, organisational and technological change over time, and include qualitative stakeholder evidence (Brunetti et al., 2020).
Improve place-based investigation: Focus should be placed more on differences in the UK between regions, local authorities and communities when it comes to accessibility to charging and institutional capacity (Lowndes and Gardner, 2016). 
Integrate equity and ethics into EV policy: Poverty, access without private parking, data governance, cyber security and distributional equity should be part of EV policy.
Evaluate sustainability in a holistic manner: Consider lifecycle emissions, electricity sources, battery manufacturing, recycling and social impacts in addition to adoption (Gianvincenzi et al., 2024).
Enhance organisations' readiness: Public and private organisations should develop technologies, engage with stakeholders, adapt to change and coordinate with other sectors to prepare for technological convergence (Siaw and Amankwah-Amoah, 2026).
The need for the UK to have sustainable electric mobility requires coordination of institutional, technological and organisational readiness, and not technological innovation or only financial incentives.
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