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1. Introduction

In 2020, the record for developing a vaccine from pathogen detection to being approved for 
use was broken (Chakraborty et al. 2023). The previous record had been set decades earlier by 
the development of the mumps vaccine (Stuart 2021). This record was not broken by shaving 
off days or weeks from the process that was used in the 1970s, but by reducing it by over three 
years. To add to the unprecedented speed of development, this new record was not set by one 
pioneering team of vaccinologists, but by ten separate teams simultaneously, all competing for 
scarce resources, using different processes on different continents and occasionally working 
with partners who had no prior experience in the development of vaccines (Saleh et al. 2021). 
However, it was not simply the speed of development that was unusual.

In recent years, some large biopharmaceutical companies have been critiqued for focusing too 
closely on the financial rather than the health benefits of their operations (Lazonick et al. 2017). 
The financialisation of biopharmaceuticals, it is argued, has reduced innovation in the discovery 
of new drugs. Further, when new drugs are discovered, they are released to the market with 
strategies aimed at maximum profit (Moerman and Van Der Laan 2006). It is long established 
that when developing pricing strategies for new drugs, firms that own the intellectual property 
for these drugs set a price that reflects the financial value of averted health costs. This means 
that if a drug is effective for treating a condition and the condition is very severe, the cost of 
the drug will be incredibly high (Roy 2017, 2023). Following this logic, it would be reasonable to 
assume that an effective vaccine for a dangerous pandemic would be the most expensive drug 
ever. It is, therefore, even more confounding that any private firms seeking to develop COVID-19 
vaccines so rapidly would freely choose to do so with a commitment to making no profit from 
the vaccine during the pandemic (Fortner 2022).

Among the vaccines developed in response to the COVID-19 pandemic, one is distinguished 
as having been not only the most widely administered, with 3 billion doses delivered up to 
the end of 2021, but also the one which continues to generate no profit1 for its owner in low-
income countries (AstraZeneca 2021). The circumstances of the development of this vaccine 
entirely transformed both the process and prices of typical drug discovery. While the conditions 
under which the vaccine was developed have been highlighted as highly novel and involved the 
development of unique relationships between actors (including a novel role for state actors) 
(Bloom et al. 2021), there has yet to be a holistic investigation of how the myriad actors that 
contributed to the creation of the vaccine were able to collaborate so rapidly and effectively.

The creation of vaccines in response to the COVID-19 pandemic saw the formation of many 
new and unique partnerships. Among these new collaborative relationships was a more active 
role for state actors. In April 2020, the UK Government announced the newly created Vaccine 
Taskforce (VTF), which was designed to support and speed up the development of COVID-19 
vaccines (BEIS 2020). The success of the VTF in rapidly delivering a supply of novel vaccines 
for the UK population has led many policymakers to advocate for a ‘VTF-type approach’ in 
delivering ongoing healthcare missions as part of the UK Life Sciences Vision (HM Government 
2021, p. 10). This VTF-type approach is summarised as the creation of a ‘single, empowered 
decision-maker to mobilise private and public sector science and investment’ (HM Government 
2021, p. 10), and the creation of ‘accountable leaders with the auf ‘ch the 
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This paper instead argues that the VTF effectively positioned the development and distribution 
of the Oxford AstraZeneca vaccine as a new public service. As a result, vaccine development 
was governed by public service logic (PSL) (Osborne 2020), in which value creation is 
conceived as a collaborative action between stakeholders. This approach differs significantly 
from a facilitative state approach for drug development created through innovation policy. 
These approaches often rely on creating specific incentive structures, which cause private 
organisations in pursuit of competitive advantage to behave in ways that support a specific 
desired societal outcome (for example, Andreoni 2016; Mazzucato 2016). The introduction of 
the values-based collective value creation of PSL differs in that it considers that desired societal 
outcomes may be, in some circumstances, shared by the private organisations involved. 

PSL specifically identifies that, as with all services, value is created through the interaction 
of service delivery organisations and the users of their services (Osborne et al. 2013). This 
has been investigated with regard to COVID-19 mass vaccination programmes as a way of 
reconceptualising the value produced by such programmes as generated by user engagement 
(Osborne et al. 2024). The paper further argues that extending the application of PSL 
beyond interactions between users and delivery organisations, to the interactions between 
organisations involved in the production of innovation, provides a new way of conceptualising 
collaborative value creation in the creation of drugs that address societal challenges. Therefore, 
this paper argues that PSL enabled the VTF to take a more proactive role in developing the 
vaccine, specifically by intervening at all stages of the process to resolve challenges, ultimately 
ensuring the project’s success.

The paper seeks to build a case for more active state involvement in the creation of new drugs 
(section 2), identify the data available for garnering a nuanced understanding of the vaccine 
development process (section 3), demonstrate with this data that the VTF’s actions during the 
COVID-19 pandemic can be conceived as a new public service (section 4), and utilise a public 
service blueprint to precisely identify how this approach enabled the more active role taken by 
the VTF (section 5). Finally, a prototype is proposed for a potential UK Public Drug Delivery 
Service based on these findings (Section 6).

2. The state, innovation and the creation of public value

Innovation performs a vital function within economies as it provides a mechanism for 
reorganising and renewing actors to increase productivity and competitiveness (Andreoni 
2018). Standard conceptions of innovation are focused on heroic, innovative firms that work 
to transform the economy singlehandedly. In fact, this is almost never the case, as innovation 
requires ecosystems of actors to effectively collaborate, and share vital skills and knowledge 
that contribute to the production of radical innovations (Lundvall 2010). Given that the policy 
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with a more practical approach to evaluating the impact of their activities (Kelly et al. 2002). 
According to PSL, public value is not limited to the immediate outputs of public service delivery, 
but includes broader impacts on society, such as increased social equity, improved public 
health and enhanced civic engagement. As a result, the value created by these outputs is 
co-created through the interactions between public service organisations and their users. This 
relational approach highlights the importance of stakeholder engagement and collaboration in 
generating value, emphasising that public value is realised through collaborative processes and 
relationships that facilitate service delivery (Osborne et al. 2013). 

Innovation commons play a crucial role in creating public value by fostering cooperation among 
individuals addressing high-uncertainty challenges in innovation. These commons provide a 
collaborative platform for knowledge sharing and resource pooling, enabling access to critical, 
context-specific information essential for action. Such shared information, gained through 
experience, is invaluable for navigating complex innovation trajectories. Like the PSL framework, 
innovation commons are highly collaborative systems that generate value through stakeholder 
interactions. They address societal innovation problems as collective action challenges, pooling 
resources through non-market approaches to govern and direct innovation toward societal 
needs (Potts 2018).

2.1 Innovation and collaboration

Examinations of systems of innovation have identified that more significant linkages between 
organisations can provide opportunities for the knowledge and technology transfer that drive 
greater innovation (Pavitt, 1984). These connections and interactions are important to the 
production of innovation within such ecosystems (Edquist 1997), with the literature identifying 
that ‘these linkages increase the probability of successful innovation’ (Andersen and Lundvall 
1997, p. 244). These structural interdependencies mean that all firms, including those actively 
in competition, collaborate to create greater value in the system through inter-organisational 
learning and the pooling of capabilities (Andreoni 2018). Examinations of systems of innovation 
have identified that not only do greater linkages between organisations provide opportunities 
for the learning that drives greater innovation, but also that cooperation between firms is an 
essential part of achieving greater specialisation of firms within this system. This can allow 
greater focus of investment within individual firms, while ensuring that needed capabilities are 
found elsewhere in the system (Lundvall 2010).

Crucially, this system understanding allows for appreciation that there are a wide variety of 
actors involved in the production of innovation, which influence each other’s behaviour even 
where their motivations, goals and markets are fundamentally different. The variety of inputs 
required for successful radical innovation means that innovations within a single firm cannot be 
considered in isolation and, in fact, can be considered as shared outcomes from the interactions 
of an ecosystem (Baldwin & von Hippel 2011). Interconnectivity between firms, therefore, is 
fundamental to the generation of innovation, and the routines that develop to manage and 
coordinate this connectivity within an ecosystem of firms are a key determinant in their success 
(Nelson & Winter 1985). By taking a systemic view of the production of innovation, we can 
understand the factors which shape the innovation processes that occur between organisations 
(Nelson 1993).

This is particularly true for bridging the gaps between the research organisations and the 
organisations that seek to apply and commercialise this research (Oh et al. 2016). The 
triple helix is a model for understanding the tri-lateral relations that occur between the 
state, universities and industry in the production of innovation. The model emphasises that 
the connections between these institutions are so fundamental and deep that they do not 
just produce new products and services by combining knowledge and resources, but they 
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2.4 A role for states beyond pharmaceutical facilitation 

Historically, state actors have resolved market failures in drug development, providing financial 
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agency is able to ‘take a different approach, enabling and enhancing innovation by examining a 
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Following the investigation of collaborative vaccine development by Villazul & Vargas (2020), 
the study employed a grounded theory methodology to investigate the development of the 
Oxford AstraZeneca COVID-19 vaccine. This grounded approach was used to identify behaviour 
patterns and key factors that led to the vaccine’s rapid development and deployment.

4. COVID-19 vaccine development as a public service

This paper argues that the VTF’s actions were fundamentally shaped by a public service 
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referred to as ‘special measures’ (Fulop et al. 2023; Lalani and Hogan 2023). In this approach, 
the state not only acts as a funder of these services, but also, based on the understanding that 
the value of healthcare services is generated by engagement with citizens, acts to guarantee 
delivery of these services to the public. In this way, the delivery of a public service can allow 
state actors to act as ‘God of the Gaps’,2 intervening at any stage to ensure its value to the 
public is maintained.
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significantly from the logic of the market. The vaccines that it helped develop, manufacture and 
distribute were procured on the UK Government’s behalf at various prices. However, regardless 
of the cost of the vaccines produced or the number of resources committed to delivering the 
vaccine, all members of the UK public were offered an effective vaccine at no cost. Building 
on this, the VTF took specific action to allocate vaccines at the point of need, vaccinating the 
elderly and the vulnerable rather than more impactful economic actors (another option that was 
considered) (Bingham and Hames 2022).

4.2.4 Operation as a trust. Finally, by their nature, public services require an intermediary, 
in this case the state, to engage with other parties to provide something the public needs. 
This breaks the typical relationship between buyer and seller that typifies services provided 
through market mechanisms. This trust approach is further typified by the state acting not just 
as a commissioner of services, but also by bearing the principal responsibility for the service 
provision (Spicker, 2009). 

The VTF initially financed the development of vaccines directly and subsequently pre-procured 
a vaccine supply to guarantee the developers’ demand (DHSC 2023). This alone would have 
helped secure the UK a supply of vaccines to respond to the pandemic. However, going beyond 
this remit, the VTF supported the vaccine producers in resolving issues in the development 
process, ensured citizens had access to these vaccines and provided vaccine developers with 
broad indemnities. In this way, the VTF effectively took responsibility for the vaccine from 
lab to jab (Balawejder et al. 2021). Taken together, the VTF’s actions in 2020 regarding the 
development of the Oxford AstraZeneca vaccine satisfy the conditions for a public service (see 
Figure 1).

Figure 1. Features of a public service in the role of the VTF in the development of the Oxford 
AstraZeneca vaccine (Source: author)

Features of Public Service 
(Spicker 2009)

The role of the VTF in the development of the Oxford 
AstraZeneca Covid-19 Vaccine

A foundation in public 
policy

VTF established to deliver UK government vaccine strategy in 
April 2020 (BEIS 2020).

Direct service to the 
public

VTF maintains an ongoing relationship with all stakeholders, in 
which mutual cooperative values emerge (Bingham & Hames 
2022).

Redistribution VTF approach to vaccine development and distribution not 
led by market forces and priority is given to vaccinating the 
vulnerable (Bingham & Hames 2022).

Operation as a trust VTF addressed emergent issues and providing indemnities, 
taking responsibility for the delivery of the vaccine to citizens 
(Balawejder et al. 2021).

Assessing the VTF against public service attributes strongly suggests that PSL guided the 
VTF’s activities. The analysis highlights the actor’s emphasis on collaborative, equitable and 
policy-driven public service delivery. The VTF conceived the value of its activities as stemming 
from user engagement with the service at the delivery stage. Additionally, during the vaccine’s 
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5. Understanding the actions of the VTF: analysis by service 
blueprint

Having demonstrated that the VTF was the delivery body for a novel public service in the UK 
in 2020, the paper is able to understand the UK public vaccine development service from 
the perspective of service design. Through a service design lens, service blueprinting can 
provide a granular understanding of the actions of the myriad actors and their interactions. By 
constructing a blueprint for the development of the Oxford AstraZeneca vaccine, we can isolate 
the specific actions of the VTF within the vaccine development process to understand the 
extent to which it represented a DARPA-like model of active participation in the production of 
innovation.

5.1 What is service design?

Service design is an interdisciplinary approach that combines methods and principles from 
both design and service management to create user-centred services that deliver value and 
enhance user experiences. At its core, service design focuses on understanding the needs 
and behaviours of service users, employing a variety of tools and techniques, such as journey 
mapping, prototyping and user feedback to design or improve services (Stickdorn and Schneider 
2012). It emphasises the importance of co-creation, where service providers and users 
collaboratively develop solutions, ensuring that the services are both effective and meaningful to 
those who use them (Trischler et al. 2018).

The essence of service design lies in its holistic view of service experiences, and consideration 
of every touchpoint and interaction between the service provider and the user. In this way 
it aims to create seamless, accessible and engaging experiences that meet or exceed user 
expectations (Trischler and Westman Trischler 2022). Service design is not limited to the private 
sector; it has significant applications within the public sector, where the focus on user needs 
and service quality is increasingly recognised as vital for delivering efficient and effective public 
services (Bason 2010). In the public sector, service design offers a pathway to innovation and 
reform, enabling government entities to design services that are more aligned with the needs of 
the public. This approach is crucial for improving the quality and accessibility of public services, 
fostering greater user satisfaction and enhancing trust in government institutions (Holmlid & 
Evenson 2008; Kimbell 2011; Sangiorgi 2011). 

The use of service design in the public sector not only leads to the development of better 
services, but also promotes a culture of continuous improvement and innovation (Curry and 
Herbert 1998). This focus on continuous iteration and co-creation with stakeholders effectively 
harnesses a design mindset to work reflexively with adaptive systems, responding to an evolving 
context and changes in needs as they arise. This aspect of service design allows us to view 
the role of the VTF during the COVID-19 pandemic and an initial iteration of a UK public 
drug development service, and invite further iterations of this emergent service for potential 
application outside of a pandemic context. 

5.2 The value of service blueprints

Service blueprints are strategic tools used in service design to visualise the service delivery 
process, showcasing the interactions among stakeholders, as well as the internal processes 
that support these interactions. These blueprints are detailed diagrams that can differentiate 
between activities that occur in the frontstage (visible interactions between stakeholders) 
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documenting the service journey, and then delineating the frontstage and backstage actions 
required to facilitate that journey. This process not only highlights the interactions between 
stakeholders, but also the supporting processes that underpin the delivery of a service. By 
mapping out these components, it is possible to identify inefficiencies, redundancies and 
opportunities for improvement within service delivery models (Shostack, 1984).

Given the complex nature of public services, and the need for highly collaborative and inter-
organisational approaches to deliver these services, service blueprints are particularly valuable 
in the public sector (Radnor & Osborne, 2013). By taking a meta-organisational view of public 
service delivery, a blueprint can reveal points of interdisciplinary and inter-organisational 
dependency, and illuminate the key actions and inputs that are required to deliver at each of 
these critical moments (Bitner et al. 2008).

Building a blueprint for a public service is traditionally conducted by bringing together 
stakeholders for the service. In this way, diverse perspectives are gathered, providing a 
multiparty perspective on the service’s delivery. This multiparty perspective generates a holistic 



Figure 2. A service blueprint for the development of the Oxford AstraZeneca vaccine (Source: author) 
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The VTF’s entry into the collaboration at the clinical trials, manufacturing, regulatory approval 
and distribution stages shifted the governance of the development process once more. In this 
phase, the VTF adopted a frontstage role. The VTF proactively identified challenges in the 
manufacturing and distribution steps, and commissioned private organisations to fill specific 
roles in the manufacturing process, ultimately ensuring that the vaccines were manufactured 
and delivered to the relevant NHS sites for distribution. During this phase, the VTF owned the 
implementation of these essential engagements with the development process, for example, 
by procuring the services of a highly specialised contractor to resolve issues with production 
lines. The VTF continually exercised this role, essentially utilisinc.1 (s)6.3 (d)., 



19

the UK biopharmaceutical ecosystem in a similar way to those described by Bonvillian (2018) 
regarding the innovation organisation model of DARPA.6 However, the VTF diverged from this 
model in that by focusing on the outcome of the innovation process, it became a guarantor for 
the delivery of the outcome of the innovation process for the needs of the public, effectively 
adopting a public service logic. Rather than aiming to generate economic growth or create 
a specific technology,7 the primary goal of the VTF was to achieve lasting immunity for the 
UK population (DHSC 2023). This responsibility for delivery to the public necessitated direct 
intervention in the innovation process at various stages. It can be argued from this evidence that 
the application of public service logic provided a state entity with the mandate to take principal 
responsibility for the successful outcome of the innovation process. From this perspective, the 
more active ‘god of the gaps’ approach to state engagement in the production of the innovation 
to deliver its public service mandate became a necessity, requiring a state to make the best use 
of its relevant skills, capabilities, resources and networks. 

The COVID-19 pandemic created a unique environment in which highly novel state actions 
were taken, which has led many to question how the legacy of this crisis context might lead to 
the renewal of state activities (Joyce et al. 2023; Mazzucato and Kattel 2020). Evidence from 
this paper suggests that in addition to the pandemic context, PSL and the more active role 
of the state that it enabled were critical to shaping innovation outcomes. Furthermore, given 
that the private organisations involved in developing the Oxford AstraZeneca vaccine took 
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service approach played in shaping the activities of VTF and ultimately directing successful 
biopharmaceutical innovation toward public need (HM Government 2021). A UK Public Drug 
Delivery Service would be able to harness PSL to address additional public needs beyond a 
pandemic context.

6.2 A prototype for the UK Public Drug Delivery Service

To embed a public service approach into our support of drug development, we must return to 
the features highlighted by Spicker (2009).

6.2.1 Foundation in public policy. While the public actors that play a role in the ecosystem, 
such as UKRI, MHRA and VMIC, have their foundations in public policy, what is needed in 
this area is an act of public policy for the creation of a specific drug that would advance 
policymakers’ objectives by addressing an important and salient public need. The pandemic 
convinced policymakers of the need for a new drug, but in the absence of such conditions, it 
is also possible to identify the need for new drugs, such as the US Cancer Moonshot (National 
Cancer Institute 2022).

6.2.2 Service to the public. The creation of drugs as a public service would need to be 
delivered according to public service values. The COVID-19 pandemic demonstrated that 
despite significant financial pressures, private organisations are willing to address public needs 
without a profit incentive. While there is no requirement for there to be no profit in the delivery 
of public services, it is crucial that these commercial concerns do not override the public value-
creation processes. It may be that by imposing conditionalities the state can maintain the value 
of public service that ultimately subordinates profit-seeking, as in the Governor of California’s 
initiative to create affordable insulin (Ca.gov 2023).

6.2.3 Redistribution. By connecting drug purchasers and delivery entities, such as the 
National Institute for Health and Care Excellence (NICE) and NHS Medicines Procurement 
and Supply Chain (MPSC), drugs developed could be used in NHS care outcomes at no or 
limited cost to the user. In this way, such drugs would enter the NHS supply chain, but at a 
reduced cost. This effectively transfers part of the redistributive costs away from the NHS and 
distributes them across the drug development ecosystem.

6.2.4 Operation as a trust. To operate the service as a trust, a body is needed in place of the 
VTF that can focus across a portfolio of needed drugs. This body would need the mandate to 
deliver these drugs to the public rather than a mandate to support the life sciences ecosystem. 
To execute this public service mandate, the body would have to take primary responsibility 
for developing these drugs from lab to jab, operating as a god of gaps, to own the creation of 
innovative drug development and delivery processes. This entity might follow an ARPA-H model, 
specifically in its ‘scalable solutions’ focus area, in which the entity aims to ensure that new 





22

References

Andersen, E., & Lundvall, B.-A. (1997). 
National Innovation Systems and the 
Dynamics of the Division of Labor. In Edquist, 
C. (Ed.). Systems of Innovation: Technologies, 
Institutions and Organizations. Routledge.

Andreoni, A. (2016). Varieties of industrial 
policy. In J. Stiglitz & A. Noman, Efficiency, 
Finance and Varieties of Industrial Policy (pp. 
245–305). Colombia University Press.

Andreoni, A. (2018). The architecture 
and dynamics of industrial ecosystems: 

https://doi.org/10.1093/cje/bey037
https://arpa-h.gov/research-and-funding
https://arpa-h.gov/research-and-funding
https://www.astrazeneca.com/media-centre/press-releases/2020/astrazeneca-takes-next-steps-towards-broad-and-equitable-access-to-oxford-universitys-covid-19-vaccine.html 
https://www.astrazeneca.com/media-centre/press-releases/2020/astrazeneca-takes-next-steps-towards-broad-and-equitable-access-to-oxford-universitys-covid-19-vaccine.html 
https://www.astrazeneca.com/media-centre/press-releases/2020/astrazeneca-takes-next-steps-towards-broad-and-equitable-access-to-oxford-universitys-covid-19-vaccine.html 
https://www.astrazeneca.com/media-centre/press-releases/2020/astrazeneca-takes-next-steps-towards-broad-and-equitable-access-to-oxford-universitys-covid-19-vaccine.html 
https://www.astrazeneca.com/media-centre/press-releases/2020/astrazeneca-takes-next-steps-towards-broad-and-equitable-access-to-oxford-universitys-covid-19-vaccine.html 
https://www.astrazeneca.com/what-science-can-do/topics/technologies/pushing-boundaries-to-deliver-covid-19-vaccine-accross-the-globe.html
https://www.astrazeneca.com/what-science-can-do/topics/technologies/pushing-boundaries-to-deliver-covid-19-vaccine-accross-the-globe.html
https://www.astrazeneca.com/what-science-can-do/topics/technologies/pushing-boundaries-to-deliver-covid-19-vaccine-accross-the-globe.html
https://www.astrazeneca.com/what-science-can-do/topics/technologies/pushing-boundaries-to-deliver-covid-19-vaccine-accross-the-globe.html
https://industrialstrategycouncil.org/lessons-industrial-policy-development-oxfordastrazeneca-covid-19-vaccine
https://industrialstrategycouncil.org/lessons-industrial-policy-development-oxfordastrazeneca-covid-19-vaccine
https://industrialstrategycouncil.org/lessons-industrial-policy-development-oxfordastrazeneca-covid-19-vaccine
https://doi.org/10.1287/orsc.1100.0618
https://assets.publishing.service.gov.uk/media/63f640d0d3bf7f62e6db48ce/vtf-interim-report-withdrawn.pdf
https://assets.publishing.service.gov.uk/media/63f640d0d3bf7f62e6db48ce/vtf-interim-report-withdrawn.pdf
https://assets.publishing.service.gov.uk/media/63f640d0d3bf7f62e6db48ce/vtf-interim-report-withdrawn.pdf
https://journals.sagepub.com/doi/10.1177/1476127016652606
https://journals.sagepub.com/doi/10.1177/1476127016652606
https://doi.org/10.2307/41166446
https://doi.org/10.2307/41166446
https://doi.org/10.1377/hlthaff.2020.02012
https://doi.org/10.1377/hlthaff.2020.02012
https://doi.org/10.1093/icc/dty026
https://doi.org/10.1093/icc/dty026
https://doi.org/10.1007/s10961-011-9223-x
https://doi.org/10.1007/s10961-011-9223-x


23

https://doi.org/10.11647/OBP.0184
https://doi.org/10.11647/OBP.0184
https://doi.org/10.1111/0033-3352.00165
https://impact.economist.com/health/vaccineecosystem/framework/#:~:text=beyond%20covid%2D19-,Towards%20a%20stronger%20Vaccine%20Ecosystem%3A%20building%20resilience%20beyond%20covid%2D19,insights%20from%20in%2Ddepth%20research
https://impact.economist.com/health/vaccineecosystem/framework/#:~:text=beyond%20covid%2D19-,Towards%20a%20stronger%20Vaccine%20Ecosystem%3A%20building%20resilience%20beyond%20covid%2D19,insights%20from%20in%2Ddepth%20research
https://impact.economist.com/health/vaccineecosystem/framework/#:~:text=beyond%20covid%2D19-,Towards%20a%20stronger%20Vaccine%20Ecosystem%3A%20building%20resilience%20beyond%20covid%2D19,insights%20from%20in%2Ddepth%20research
https://impact.economist.com/health/vaccineecosystem/framework/#:~:text=beyond%20covid%2D19-,Towards%20a%20stronger%20Vaccine%20Ecosystem%3A%20building%20resilience%20beyond%20covid%2D19,insights%20from%20in%2Ddepth%20research
https://impact.economist.com/health/vaccineecosystem/framework/#:~:text=beyond%20covid%2D19-,Towards%20a%20stronger%20Vaccine%20Ecosystem%3A%20building%20resilience%20beyond%20covid%2D19,insights%20from%20in%2Ddepth%20research
https://impact.economist.com/health/vaccineecosystem/framework/#:~:text=beyond%20covid%2D19-,Towards%20a%20stronger%20Vaccine%20Ecosystem%3A%20building%20resilience%20beyond%20covid%2D19,insights%20from%20in%2Ddepth%20research
https://impact.economist.com/health/vaccineecosystem/framework/#:~:text=beyond%20covid%2D19-,Towards%20a%20stronger%20Vaccine%20Ecosystem%3A%20building%20resilience%20beyond%20covid%2D19,insights%20from%20in%2Ddepth%20research
https://impact.economist.com/health/vaccineecosystem/framework/#:~:text=beyond%20covid%2D19-,Towards%20a%20stronger%20Vaccine%20Ecosystem%3A%20building%20resilience%20beyond%20covid%2D19,insights%20from%20in%2Ddepth%20research
https://www.gov.uk/government/publications/100-days-mission-to-respond-to-future-pandemic-threats
https://www.gov.uk/government/publications/100-days-mission-to-respond-to-future-pandemic-threats
https://www.gov.uk/government/publications/100-days-mission-to-respond-to-future-pandemic-threats
https://www.gov.uk/government/publications/100-days-mission-to-respond-to-future-pandemic-threats
https://www.gov.ca.gov/2023/03/18/governor-newsom-announces-30-insulin-through-calrx/
https://www.gov.ca.gov/2023/03/18/governor-newsom-announces-30-insulin-through-calrx/
https://www.gov.ca.gov/2023/03/18/governor-newsom-announces-30-insulin-through-calrx/
https://catapult.org.uk/about-us/why-the-catapult-network/
https://catapult.org.uk/about-us/why-the-catapult-network/
https://catapult.org.uk/about-us/why-the-catapult-network/
https://doi.org/10.3390/vaccines11030682
https://doi.org/10.3390/vaccines11030682
https://doi.org/10.1016/j.respol.2015.01.005
https://doi.org/10.1016/j.respol.2015.01.005
https://doi.org/10.1101/2021.04.08.21255103
https://doi.org/10.1101/2021.04.08.21255103
https://doi.org/10.1108/09604529810235079
https://doi.org/10.1108/09604529810235079
https://www2.deloitte.com/content/dam/Deloitte/br/Documents/about-deloitte/deloitte-global-impact-report-2022.pdf
https://www2.deloitte.com/content/dam/Deloitte/br/Documents/about-deloitte/deloitte-global-impact-report-2022.pdf
https://www2.deloitte.com/content/dam/Deloitte/br/Documents/about-deloitte/deloitte-global-impact-report-2022.pdf
https://www.gov.uk/government/news/557-million-for-public-buildings-to-switch-to-cleaner-heating-and-save-on-energy-bills#:~:text=and%20carbon%20emissions.-,Schools%2C%20pools%2C%20and%20hospitals%20will%20be%20supported%20to%20make%20energy,in%20a%20sustainable%2C%20pragmatic%20way.
https://www.gov.uk/government/news/557-million-for-public-buildings-to-switch-to-cleaner-heating-and-save-on-energy-bills#:~:text=and%20carbon%20emissions.-,Schools%2C%20pools%2C%20and%20hospitals%20will%20be%20supported%20to%20make%20energy,in%20a%20sustainable%2C%20pragmatic%20way.
https://www.gov.uk/government/news/557-million-for-public-buildings-to-switch-to-cleaner-heating-and-save-on-energy-bills#:~:text=and%20carbon%20emissions.-,Schools%2C%20pools%2C%20and%20hospitals%20will%20be%20supported%20to%20make%20energy,in%20a%20sustainable%2C%20pragmatic%20way.
https://www.gov.uk/government/news/557-million-for-public-buildings-to-switch-to-cleaner-heating-and-save-on-energy-bills#:~:text=and%20carbon%20emissions.-,Schools%2C%20pools%2C%20and%20hospitals%20will%20be%20supported%20to%20make%20energy,in%20a%20sustainable%2C%20pragmatic%20way.
https://www.gov.uk/government/news/557-million-for-public-buildings-to-switch-to-cleaner-heating-and-save-on-energy-bills#:~:text=and%20carbon%20emissions.-,Schools%2C%20pools%2C%20and%20hospitals%20will%20be%20supported%20to%20make%20energy,in%20a%20sustainable%2C%20pragmatic%20way.
https://www.gov.uk/government/news/557-million-for-public-buildings-to-switch-to-cleaner-heating-and-save-on-energy-bills#:~:text=and%20carbon%20emissions.-,Schools%2C%20pools%2C%20and%20hospitals%20will%20be%20supported%20to%20make%20energy,in%20a%20sustainable%2C%20pragmatic%20way.
https://www.gov.uk/government/news/557-million-for-public-buildings-to-switch-to-cleaner-heating-and-save-on-energy-bills#:~:text=and%20carbon%20emissions.-,Schools%2C%20pools%2C%20and%20hospitals%20will%20be%20supported%20to%20make%20energy,in%20a%20sustainable%2C%20pragmatic%20way.
https://www.gov.uk/government/news/557-million-for-public-buildings-to-switch-to-cleaner-heating-and-save-on-energy-bills#:~:text=and%20carbon%20emissions.-,Schools%2C%20pools%2C%20and%20hospitals%20will%20be%20supported%20to%20make%20energy,in%20a%20sustainable%2C%20pragmatic%20way.
https://www.gov.uk/government/news/557-million-for-public-buildings-to-switch-to-cleaner-heating-and-save-on-energy-bills#:~:text=and%20carbon%20emissions.-,Schools%2C%20pools%2C%20and%20hospitals%20will%20be%20supported%20to%20make%20energy,in%20a%20sustainable%2C%20pragmatic%20way.
https://www.gov.uk/government/publications/a-review-of-the-vaccine-taskforce
https://www.gov.uk/government/publications/a-review-of-the-vaccine-taskforce
https://www.gov.uk/government/publications/a-review-of-the-vaccine-taskforce


24

DIFD. (2020). PM announces record funding 
to find a coronavirus vaccine. GOV.UK. 
https://www.gov.uk/government/news/
pm-announces-record-funding-to-find-a-
coronavirus-vaccine

Edquist, C. (1997). Systems of Innovation: 
Technologies, Institutions and Organizations. 
Routledge.

Enterprise Ireland. (2019). The UK 
Pharmaceutical Sector An Overview. 
https://globalambition.ie/wp-content/
uploads/2020/03/Enterprise-Ireland-Report-
UK-Pharmaceutical-Manufacturing-Sector-
Overview.pdf

Etzkowitz, H., & Leydesdorff, L. (2000). 
The dynamics of innovation: From National 
Systems and “Mode 2” to a Triple Helix of 
university–industry–government relations. 
Research Policy, 29(2), 109–123. https://doi.
org/10.1016/S0048-7333(99)00055-4

Fortner, R. (2022). AstraZeneca’s covid-19 
(mis)adventure and the future of vaccine 
equity. BMJ, 379, o2592. https://doi.
org/10.1136/bmj.o2592

Fulop, N. J., Barbosa, E. C., Hill, M., Ledger, 
J., Ng, P. L., Sherlaw-Johnson, C., Rolewicz, 
L., Schlepper, L., Spencer, J., Tomini, S. M., 
Vindrola-Padros, C., & Morris, S. (2023). 
Implementation of targeted NHS Improvement 
interventions across eight case studies. In 
Rapid evaluation of the Special Measures for 
Quality and challenged provider regimes: A 
mixed-methods study. National Institute for 
Health and Care Research. https://www.ncbi.
nlm.nih.gov/books/NBK597021/

Nilsson, L. (2021). 5 benefits of making 
blueprints when you build or improve a 
service—Services in government. Services 
in Government. https://services.blog.gov.
uk/2021/03/17/5-benefits-of-making-
blueprints-when-you-build-or-improve-a-
service/

Goldman Sachs. (2011). A History of 
Commitment to Public Service. https://
www.goldmansachs.com/investor-relations/
corporate-governance/corporate-governance-
documents/public-service.pdf

Hannon, E., Monks, K., Conway, E., Kelly, G., 
Flood, P., Truss, K., & Mastroeni, M. (2011). 
The state and industrial policy in Ireland: A 
case study of the Irish pharmaceutical sector. 
The International Journal of Human Resource 
Management, 22(18), 3692–3710. https://doi.
org/10.1080/09585192.2011.622918

HM Government. (2021). Life Sciences Vision. 
https://assets.publishing.service.gov.uk/
media/612763c1d3bf7f63b347666a/life-
sciences-vision-2021-large-print.pdf

Holmlid, S., & Evenson, S. (2008). Bringing 
Service Design to Service Sciences, 
Management and Engineering. In B. Hefley 
& W. Murphy (Eds.), Service Science, 
Management and Engineering Education for 
the 21st Century (pp. 341–345). Springer US. 
https://doi.org/10.1007/978-0-387-76578-
5_50

IFPMA. (2019). The Complex Journey of a 
Vaccine. The Steps Behind Developing a New 
Vaccine. https://www.ifpma.org/publications/
the-complex-journey-of-a-vaccine-the-steps-
behind-developing-a-new-vaccine/

Joyce, A., Risely, E., Green, C., Carey, G., & 
Buick, F. (2023). What Can Public Health 
Administration Learn from the Decision-
Making Processes during COVID-19? 
International Journal of Environmental 
Research and Public Health, 21(1), 4. https://
doi.org/10.3390/ijerph21010004

Kelly, G., Mulgan, G., & Muers, S. (2002). 
Creating Public Value An analytical framework 
for public service reform. Strategy Unit: 

https://www.gov.uk/government/news/pm-announces-record-funding-to-find-a-coronavirus-vaccine
https://www.gov.uk/government/news/pm-announces-record-funding-to-find-a-coronavirus-vaccine
https://www.gov.uk/government/news/pm-announces-record-funding-to-find-a-coronavirus-vaccine
https://globalambition.ie/wp-content/uploads/2020/03/Enterprise-Ireland-Report-UK-Pharmaceutical-Manufacturing-Sector-Overview.pdf
https://globalambition.ie/wp-content/uploads/2020/03/Enterprise-Ireland-Report-UK-Pharmaceutical-Manufacturing-Sector-Overview.pdf
https://globalambition.ie/wp-content/uploads/2020/03/Enterprise-Ireland-Report-UK-Pharmaceutical-Manufacturing-Sector-Overview.pdf
https://globalambition.ie/wp-content/uploads/2020/03/Enterprise-Ireland-Report-UK-Pharmaceutical-Manufacturing-Sector-Overview.pdf
https://doi.org/10.1016/S0048-7333(99)00055-4
https://doi.org/10.1016/S0048-7333(99)00055-4
https://doi.org/10.1136/bmj.o2592
https://doi.org/10.1136/bmj.o2592
https://www.ncbi.nlm.nih.gov/books/NBK597021/
https://www.ncbi.nlm.nih.gov/books/NBK597021/
https://services.blog.gov.uk/2021/03/17/5-benefits-of-making-blueprints-when-you-build-or-improve-a-
https://services.blog.gov.uk/2021/03/17/5-benefits-of-making-blueprints-when-you-build-or-improve-a-
https://services.blog.gov.uk/2021/03/17/5-benefits-of-making-blueprints-when-you-build-or-improve-a-
https://services.blog.gov.uk/2021/03/17/5-benefits-of-making-blueprints-when-you-build-or-improve-a-
https://www.goldmansachs.com/investor-relations/corporate-governance/corporate-governance-documents/
https://www.goldmansachs.com/investor-relations/corporate-governance/corporate-governance-documents/
https://www.goldmansachs.com/investor-relations/corporate-governance/corporate-governance-documents/
https://www.goldmansachs.com/investor-relations/corporate-governance/corporate-governance-documents/
https://doi.org/10.1080/09585192.2011.622918
https://doi.org/10.1080/09585192.2011.622918
https://assets.publishing.service.gov.uk/media/612763c1d3bf7f63b347666a/life-sciences-vision-2021-large-print.pdf
https://assets.publishing.service.gov.uk/media/612763c1d3bf7f63b347666a/life-sciences-vision-2021-large-print.pdf
https://assets.publishing.service.gov.uk/media/612763c1d3bf7f63b347666a/life-sciences-vision-2021-large-print.pdf
https://doi.org/10.1007/978-0-387-76578-5_50
https://doi.org/10.1007/978-0-387-76578-5_50
https://www.ifpma.org/publications/the-complex-journey-of-a-vaccine-the-steps-behind-developing-a-new-vaccine/
https://www.ifpma.org/publications/the-complex-journey-of-a-vaccine-the-steps-behind-developing-a-new-vaccine/
https://www.ifpma.org/publications/the-complex-journey-of-a-vaccine-the-steps-behind-developing-a-new-vaccine/
https://doi.org/10.3390/ijerph21010004
https://doi.org/10.3390/ijerph21010004
https://cdi.mecon.gob.ar/bases/docelec/dp4080.pdf
https://cdi.mecon.gob.ar/bases/docelec/dp4080.pdf


https://doi.org/10.5367/ihe.2016.0292
https://doi.org/10.5367/ihe.2016.0292
https://doi.org/10.2752/175470811X13071166525216
https://doi.org/10.2752/175470811X13071166525216
https://doi.org/10.1016/j.technovation.2003.11.002
https://doi.org/10.1016/j.technovation.2003.11.002
https://doi.org/10.34172/ijhpm.2023.7809
https://doi.org/10.34172/ijhpm.2023.7809
https://doi.org/10.1002/jrsm.1106
https://doi.org/10.1002/jrsm.1106
https://doi.org/10.1080/00076791.2014.975119
https://doi.org/10.1080/00076791.2014.975119
https://doi.org/10.1080/13662716.2016.1146124
https://doi.org/10.1080/13662716.2016.1146124
https://doi.org/10.1093/oxrep/graa031
https://doi.org/10.1017/jme.2021.8
https://doi.org/10.1017/jme.2021.8
https://doi.org/10.1136/bmj.m769
https://doi.org/10.1136/bmj.m769
https://doi.org/10.1080/17487870.2018.1509712
https://doi.org/10.1080/17487870.2018.1509712
https://doi.org/10.1080/17487870.2022.2053537
https://doi.org/10.1080/17487870.2022.2053537
https://doi.org/10.1038/nrd3654
https://doi.org/10.1016/j.cpa.2005.09.001
https://doi.org/10.1016/j.cpa.2005.09.001


https://doi.org/10.1038/nrd2131
https://doi.org/10.1038/nrd2131
https://doi.org/10.1136/bmj.h5542
https://www.cancer.gov/research/key-initiatives/moonshot-cancer-initiative/about
https://www.cancer.gov/research/key-initiatives/moonshot-cancer-initiative/about
https://www.cancer.gov/research/key-initiatives/moonshot-cancer-initiative/about
https://doi.org/10.1016/j.technovation.2016.02.004
https://doi.org/10.1016/j.technovation.2016.02.004
https://doi.org/10.4324/9781003009153
https://doi.org/10.4324/9781003009153
https://www.elgaronline.com/edcollchap/book/9781802205954/book-part-9781802205954-17.xml
https://www.elgaronline.com/edcollchap/book/9781802205954/book-part-9781802205954-17.xml
https://www.elgaronline.com/edcollchap/book/9781802205954/book-part-9781802205954-17.xml
https://doi.org/10.1177/0275074012466935
https://doi.org/10.1177/0275074012466935
https://doi.org/10.1503/cmaj.081429
https://doi.org/10.1503/cmaj.081429
https://doi.org/10.1016/0048-7333(84)90018-0
https://doi.org/10.1016/0048-7333(84)90018-0
https://doi.org/10.1017/S1744137417000479
https://doi.org/10.1017/S1744137417000479
https://doi.org/10.1080/14719037.2012.748820
https://doi.org/10.1080/14719037.2012.748820
https://www.repository.cam.ac.uk/handle/1810/267738
https://www.repository.cam.ac.uk/handle/1810/267738
https://doi.org/10.7759/cureus.16635
https://re.public.polimi.it/handle/11311/968237
https://re.public.polimi.it/handle/11311/968237
https://hbr.org/1984/01/designing-services-that-deliver
https://hbr.org/1984/01/designing-services-that-deliver


27

Administration, 32

https://doi.org/10.1080/01900690903050927
https://doi.org/10.1080/01900690903050927
https://doi.org/10.1017/9781316809587.009
https://doi.org/10.1017/9781316809587.009
https://doi.org/10.1056/NEJMcibr2111445
https://doi.org/10.1056/NEJMcibr2111445
https://doi.org/10.1177/1094670517714060
https://doi.org/10.1177/1094670517714060
https://doi.org/10.1080/14719037.2021.1899272
https://doi.org/10.1080/14719037.2021.1899272
https://doi.org/10.1016/S0140-6736(02)09096-7
https://doi.org/10.1016/S0140-6736(02)09096-7
https://doi.org/10.1080/08911916.2018.1549842
https://doi.org/10.1080/08911916.2018.1549842
https://about.twitter.com/content/dam/about-twitter/en/company/global-impact-2020.pdf
https://about.twitter.com/content/dam/about-twitter/en/company/global-impact-2020.pdf
https://about.twitter.com/content/dam/about-twitter/en/company/global-impact-2020.pdf
/bartlett/public-purpose/wp2018-10
/bartlett/public-purpose/wp2018-10
https://www.ukri.org/wp-content/uploads/2020/10/UKRI-050920-AnnualReport2019-2020.pdf
https://www.ukri.org/wp-content/uploads/2020/10/UKRI-050920-AnnualReport2019-2020.pdf
https://www.ukri.org/wp-content/uploads/2020/10/UKRI-050920-AnnualReport2019-2020.pdf
https://doi.org/10.22201/fca.24488410e.2020.3134
https://doi.org/10.22201/fca.24488410e.2020.3134
https://www.who.int/news/item/05-05-2023-statement-on-the-fifteenth-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-coronavirus-disease-(covid-19)-pandemic
https://www.who.int/news/item/05-05-2023-statement-on-the-fifteenth-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-coronavirus-disease-(covid-19)-pandemic
https://www.who.int/news/item/05-05-2023-statement-on-the-fifteenth-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-coronavirus-disease-(covid-19)-pandemic
https://www.who.int/news/item/05-05-2023-statement-on-the-fifteenth-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-coronavirus-disease-(covid-19)-pandemic
https://www.who.int/news/item/05-05-2023-statement-on-the-fifteenth-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-coronavirus-disease-(covid-19)-pandemic

