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Abstract

The COVID-19 global health pandemic has exposed many vulnerabilities 
inherent in our societies. One of these has been the inability of many 
governments to effectively respond to the unfolding humanitarian emergency. 
The ramifications of this and other omissions have been profound and have 
disproportionately affected the most vulnerable collectives in society, which 
have become exposed to a higher risk of disease and loss of livelihoods. 
When looking ahead and planning for the future, it is essential that our 
existing decision-making systems are strengthened, building in resilience 
systemically to tackle future emergencies of a similar scale. Through a 
collection of case studies, this paper explores the view that technology 
and innovation can play a key role in building resilience in our existing 
systems and are necessary to catalyse transformative changes which foster 
development, thereby working towards securing the livelihoods of those 
most vulnerable in society. 
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Introduction

The COVID-19 pandemic has disrupted global 
health systems, often leaving those most 
vulnerable in society exposed to a higher risk 
of loss of livelihoods. This impact has been felt 
across the Global North and Global South alike, 
albeit in varying degrees of severity. Despite 
having access to a higher volume of resources, 
developed countries have nonetheless faced 
difficulties in responding effectively to the 
pandemic. Countries in the Global North such 
as the United Kingdom and the United States 
of America, both of which had previously been 
ranked as global leaders in the Global Health 
Security Index (2019), still struggled to contain 
the spread of the disease, despite reporting 
the existence of robust preparedness systems. 
For example, even though the United Kingdom 
has developed reports detailing local pandemic 
preparedness since 2007, the country was still 
unable to respond to the pandemic effectively and 
efficiently. This was demonstrated by the repeated 

shortages in personal protective equipment, 
ventilators and other essential medical supplies 
(Mellish et al., 2020). The experiences of leading 
countries in the Global North are an indication that 
there were other factors at play that affected agile 
and effective responses to COVID-19. 

It is precisely these factors that this paper aims to 
explore. In order to understand why and how our 
seemingly resilient systems failed, it is important 
to understand what factors could have played 
a role in better managing the pandemic and its 
impacts on citizens. Once this question has been 
answered, one can then begin to consider what 
can be done in the future to ensure that more 
resilient systems are in place to protect citizens, 
especially those most vulnerable in society. 
This research question is even more pertinent 
in the developing context, where, if countries 
want to emerge from the pandemic with a form 
of resilience that is equitable and accessible to 
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all, it is essential to understand the underlying 
drivers that could help achieve this. Through the 
analysis of six case studies, the authors of this 
paper have been able to identify a key thread 
emerging, which encapsulates the importance of 
technology and innovation in resilience and future 
preparedness. Innovation and technology can 
take many forms. As exemplified through the case 
studies, whilst their presence might not always be 
explicit, the capabilities they build can allow for 
greater flexibility and adaptability in the face of 
emergencies and better preparedness. 

As the case studies will illustrate, the key 
narratives that have emerged during the COVID-19 
pandemic can be categorised into two broad 
areas. The first highlights the need to embed, or 
better embed, technology and innovation in our 
decision-making and development systems. As 
seen during the outbreak of COVID-19, legacy 
structures and frameworks struggled to adapt 
to the rapidly changing needs of the emergency 
(Kreienkamp & Pegram, 2021). The lack of 
innovation- and technology-embeddedness 
in these traditional systems made the delivery 
of essential services, such as healthcare and 
education, lack a certain degree of agility, resulting 
in a breakdown of service provision (Mazzucato 
& Kattel, 2020). Similarly, as highlighted by Gao 
& Yu (2020), decision-making structures within 
these realms also suffered a similar outcome, often 
exacerbating existing inefficiencies.   

The second narrative that emerged is the need 
for a new model that moves away from viewing 
innovation and society in silos, but rather as an 

interconnected and interdependent whole. Whilst 
legacy systems struggled without the ability to 
innovate, those that embraced innovation tended 
to thrive (Serbulova et al., 2020). Heightened 
paces of innovation during this time became 
observable across a wide range of geographical 
contexts, ranging from the creation of innovative 
models to tackle the pandemic to innovative 
healthcare solutions to prevent and reduce 
the severity of the virus. The impact that these 
innovations had on the wellbeing and overall 
resilience of society was likely significant. Equally 
relevant, however, is the role that society played 
in driving these innovations. The societal needs 
that arose during this time drove innovative 
behaviour into both public and private realms. This 
represents an important lesson towards future 
preparedness: in order to build resilience into our 
systems, it is essential that innovation and society 
be observed as an interdependent unit, influencing 
each other’s behaviour. This, in turn, helps build 
agility and resilience into our systems, resulting in 
better responsiveness in the face of adversity. 

These two narratives spill over to all other sectors, 
including the private sphere and the public sphere. 
Particularly relevant is the latter, where the inclusion 
of innovation and technology does not only pose 
the benefit of having a transformative impact, but 
also helps build resilience into systems that have 
often been viewed as rigid and regressive. Thus, 
in order to drive development, it is essential that 
public policy embraces the role of technology and 
innovation and the compounded benefits they 
can bring. The following conceptual framework 
exemplifies a way of exploring these narratives.
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Methodology

The extremely diverse set of phenomena that the 
COVID-19 pandemic has precipitated inherently calls 
for a methodological approach that is equipped to deal 
with both contextual range and conceptual complexity. 
To accommodate for this, a series of case studies were 
selected to represent a small sample of the plethora 
of effects COVID-19 has had on our societies. The 
authors independently conducted research on a policy 
realm which they deemed to specifically demonstrate 
a range of COVID-19 impacts. This methodology was 
selected precisely because of its ability to show a 
wide variety of pandemic-induced policy challenges 
and, potentially, solutions. The resulting case studies, 
indeed, not only provide a significantly diverse set 
of these policy challenges, but they also exhibit the 
different impacts of the pandemic, in terms of varying 
form, severity and uniqueness.

However, and in line with the goal of this study to 
produce more generalisable learnings that could be 
applied across contexts, a conceptual framework 
was envisioned as an overarching mapping of these 
individual case studies. The framework initially plots 
the case studies along a vertical scale, from the 

global domain of COVID-19 to the local arena. This 
visualisation helps each individual case study illustrate 
how development, technology and innovation (DTIP) 
elements manifest differently across multiple levels of 
governance. This is particularly important, firstly, to 
be able to adequately portray the degree of context 
specificity typical of DTIP, and, secondly, to bring 
forward the narratives that materialise only when DTIP 
is looked at in a cross-sectoral manner. This is further 
evidenced by the second, horizontal dimension, which 
directly reflects how closely the first narrative is being 
realised in each of the case studies. The framework 
also attempts to differentiate the case studies in terms 
of whether they are descriptive or prescriptive in 
terms of policy learnings. This is done in an attempt 
to examine potential trends that could suggest 
whether certain contexts or levels of governance lend 
themselves more readily to ideating policy solutions. 
More importantly, however, this is done as an incentive 
to initiate greater discussion on the literature on how 
to think of humanitarian emergencies in DTIP terms, 
and what learnings can emerge from it. A sample 
framework is illustrated in Figure 1. 

Figure 1: Sample mapping of case studies 
into proposed conceptual framework
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The development and use of this conceptual 
framework alongside the individual case studies 
was specifically meant to help establish a 
methodology that could facilitate the extraction of 
information from the latter. The case studies, by 
themselves, as the following pages demonstrate, 
contain ample information and insights that 
are highly context-specific. The conceptual 
framework is a necessary methodological tool to 
amalgamate the learnings from each case study 
into a comprehensive body of knowledge from 
which trends and generalisation can be made. In 
addition, the choice of axis within this framework, 
namely level of governance and technological 
embeddedness, are also geared towards exploring 
the information contained within the case 
studies in a way that readies it for application 
in other contexts. In other words, this two-step 
methodological approach is particularly apt for both 
the comprehensive exploration of a thematically 
broad phenomenon and for its analysis in ways 
that lend to cross-boundary learnings. In doing so, 
this methodology could be said to be highly salient 
and effective for the purposes of answering the 
established research question. 
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Case Studies

1 According to UNCTAD, The Least Developed Countries Report 2021, LDCs stand out for having experienced more frequent instances of growth collapses than 
other groups of countries: between 1971 and 2019, collapses represented 16% of the total country-year observations in the case of LDCs, as compared with 10% 
for other developing countries, and just 2% for developed countries (UNCTAD, 2021)

1   The urgent need to strengthen 
higher education institutions 

in the least-developed countries 
for pandemic response and post-
pandemic recovery

The year 2021 marks fifty years since the 
establishment of the Least Developed Countries 
(LDC) category by the UN General Assembly in 1971. 
Since then, the number of LDCs have continuously 
grown from 25 in 1971 to 52 in 1991, and out of 
these 52 states, only six managed to graduate from 
the category (UNCTAD, 2021). Unfortunately, the 
long process of understanding the need for special 
support measures for these countries has since 
brought very limited progress. Even though the GDP 
of LDC’s today has grown five times, its shares remain 
only one per cent of the global GDP or at the same 
level in 1971 (UNCTAD, 2021). The United Nations 
Conference on Trade and Development (UNCTAD) 
even highlighted that LDCs today continue to be 
marginalised in international trade and experienced 
frequent growth collapse1. These conditions were the 
case even prior to the COVID-19 pandemic. 

One particular reason that continues to marginalise 
the LDCs from the international trade and supply 
chain is their lack of technological capabilities 
that hinder their ability to adapt to the global 
value chains disruptions that are currently taking 
place (Committee for Development Policy, UN, 
2021). Therefore, the importance of expanding the 
technological capabilities has been far greater in the 
context of LDCs development in the post-pandemic 
world, and higher education’s role in this regard 
is very important. However, COVID-19 has further 
hampered the already limited capability of higher 
education institutions in the LDCs to be a catalyst of 
innovation in their country.

 

The issue is critical considering higher education 
institutions’ role as the backbone of a country’s 
innovation capabilities to support development 
(The World Bank, 2017). Not just in preparing a 
skilled workforce, but also in supporting technology 
adoption and innovation through the university’s 
research capability. Higher education holds the key 
to many elements that impact the ability of LDCs to 
face the pandemic and prepare a post-pandemic 
recovery process. The report by the United Nations 
(Committee for Development Policy, UN, 2021) on the 
Impact of COVID-19 on the Least Developed Country 
Category concluded that there is an urgent need 
to support more spending on science, technology, 
and innovation for LDCs post-pandemic recovery 
plan. Unfortunately, the report did not specify areas 
that need to be prioritised to strengthen the key 
institutions like universities. 

The idea of strengthening higher education 
institutions in LDCs has often been neglected for 
so long, even before the pandemic, stretching 
back to the establishment of the LDC category 
itself in 1971. From fifteen LDCs indicators (See 
Table 1) recognised by the United Nations in 2021, 
none of the criteria focuses on higher education. 
Instead, indicators on education are mostly focusing 
on primary and secondary education. While it is 
arguably understood that the level of qualified input 
to tertiary education might still be very small in the 
LDCs – and therefore greater focus should be put 
on primary and secondary education – the limited 
capability of higher education institutions to improve 
their linkages with secondary education institutions 
has also contributed to the lack of admission to 
higher education institutions (World Bank, 2017).
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Table 1: Criteria for the least developed countries by the United Nations

GNI per capita
Human assets index (HAI)

•	 Under-five mortality rate

•	 Prevalence of stunting

•	 Maternal mortality ratio

•	 Gross secondary school enrolment ratio

•	 Adult literacy rate

•	 Gender parity index of gross secondary school enrolment

Economic and environmental vulnerability index (EVI)

•	 Remoteness and land-lockedness

•	 Merchandise export concentration

•	 Share of agriculture, forestry and fishing in GDP

•	 Instability of exports of goods and services

•	 Share of population in low elevated coastal zones

•	 Share of population living in drylands

•	 Victims of disasters

•	 Instability of agricultural production

Source: (United Nations Department of Economic and Social Affairs, 2021)

2 10/90 phenomenon refers to how just 10% of the world’s health research and development expenditure is used to conduct research 
into 90% of the world’s health problems.

Today, the COVID-19 pandemic has exposed higher 
education in LDCs to an even more challenging 
situation, to improve their teaching and research 
capability. A problem that was present even before 
the pandemic; the disparity of research grants 
in higher education in LDCs remains limited. For 
instance, in the health sector, the 10/90 phenomenon2 
continues to be the relevant case for LDCs, especially 
in a region like Sub-Saharan African where weak 
institutional infrastructures and the absence of a 
viable research community has led to an inadequate 
research capacity (Chan et al., 2006). The state’s 
capability in supporting higher education institutions 
is also minimal due to their limited financial capacity. 
On average, LDCs only invested 0.23 per cent of their 
gross domestic product in research and development 
in 2016, significantly below the world average of 

1.86 per cent (McKie et al., 2020). Furthermore, poor 
research capabilities have made higher education 
institutions in LDCs to be heavily dependent on 
external partners on an ongoing basis. 

Now, the pandemic has further worsened already 
limited financial capabilities of states to fund 
development in their countries. The hope for these 
institutions to improve their research capabilities 
remains uncertain. The situation is exacerbated by 
major donors’ decision to cut their development 
funding as part of their economic recovery process, 
which includes the United Kingdom. Therefore, 
the importance of improving the research capacity 
of LDCs has become more important than ever. It 
holds the key not just to the recovery, but also to 
ensuring these countries are resilient in facing future 
challenges.
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2 Vaccine nationalism:  
Symptom or disease? 

With five vaccine candidates having received the 
World Health Organization’s (WHO) approval for 
emergency use under the COVAX programme (World 
Health Organization, 2021a), it would be reasonable 
to assume that the biggest hurdle to overcoming 
the pandemic, namely producing safe, effective 
vaccines, has been overcome. Yet, in the face of 
global shortages, speculative purchases for domestic 
distribution have trumped global vaccination efforts 
(Katz et al., 2021), causing low-resource countries to 
be systemically deprived of the therapeutics to drive 
their own immunisation efforts. This worrying trend 
of vaccine nationalism has been augured not just as 
a failure of international diplomacy and cooperation, 
but also as exemplary of our repeated short-sighted 
attempts at dealing with global health emergencies 
(Chohan, 2021). This is because a state-centred 
response towards healthcare provision and vaccine 
distribution, as evidenced by the ongoing pandemic, 
is perfectly unsuitable towards catalysing collective 
immunity and, thereby, resisting and overcoming 
the pandemic. Like the President of the European 
Commission noted, “none of us will be safe until 
everyone is safe” (Ghebreyesus & Von Der Leyen, 
2020). 

Yet, while vaccine nationalism is often portrayed 
as responsible for our inability to pool resources 
towards fighting the pandemic, the question must 
be asked of whether this attitude is the actual 
cause of our fallacious strategy, or a symptom of 
it. The persistence of the phenomenon would point 
towards the latter and, in particular, of our current 
flawed understanding of global health: for as long as 
low-resource countries rely on global value chains 
that operate under conditions that inherently bias 
against them, these countries will remain exposed to 
systemic health vulnerabilities. Yet, when we extend 
development scholars’ understanding of resilience 
to global health, one may identify an opportunity 
for developing countries to focus on healthcare 
innovation by fostering endogenous capacity 
building. This process of diversification could assist 
low-resource countries make themselves “immune” 
to vaccine nationalism, chiefly by readying their 
domestic technology and innovation markets to 
assist and upgrade their healthcare infrastructures 

and pharmaceutical manufacturing. And yet, even if 
vaccine nationalism were to be deemed an isolated 
occurrence, this reframing of global health will, in all 
likelihood, still help improve the healthcare systems of 
countries which are, even today, being excluded from 
the global narratives.

This is not to say, however, that simple investments 
in innovation and manufacturing would suffice 
in achieving meaningful improvements in the 
endogenous capacities of low and lower-middle 
income countries. Evidence suggests increases in 
investment need to be adequately accompanied by 
specific interventions that improve the interaction 
between research-oriented and productive agents in 
a specific context (Fonseca et al., 2021). The tools 
for this purpose can vary, and a context-specific 
approach might be best equipped at devising the 
most effective solutions. Yet, an important lesson 
remains. Rethinking global health is likely tightly 
intertwined with how we perceive and manage 
science, technology and innovation at a sub-national 
level, suggesting once again how significantly the 
current narratives might need reframing to confront 
today’s and tomorrow’s humanitarian crises. 

3 Digital exclusion in the arenas 
of health, education and food 

provision during COVID-19 and 
the need to factor innovation and 
technology capabilities into resilience 
building strategies for the future

In the wake of the COVID-19 pandemic, as 
governments imposed regional and nation-wide 
lockdowns in order to mitigate the spread of 
COVID-19, many essential services changed the 
method of delivering their services. The provision 
of health, education and food by both the public 
and private sector which predominantly relied on 
in-person interaction, were forced to shift to digital 
channels in many countries. Worldwide, education 
moved to remote learning, where many children, 
adolescents and adults had to use digital devices to 
access learning online (Daniel, 2020). In countries that 
had more advanced digital infrastructure, healthcare 
provision took place through tele-medicine facilities 
(Vidal-Alaball et al., 2020), and access to food was 
dependent on online grocery platforms (Alaimo et al., 
2020). Whilst the pandemic highlighted our reliance 
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on digital technology to access the most essential of 
services, this sudden shift to online service provision 
disproportionately affected those who did not have 
access to digital devices and infrastructure to procure 
these services. Thus, in order to ensure more inclusive 
and equitable access to essential services in future 
emergencies, it is essential that innovation and 
technology capabilities are factored into resilience 
building strategies. 

According to Aissaoui (2021a) the digital divide can 
be simply defined as the “divides of access and use 
of the internet,” where citizens are unable to access 
the internet for a myriad of reasons that could include 
cost, infrastructure and skills, to name a few. Over 
the past few years, national dialogues reflected a 
narrative where digital divides were a thing of the 
past and no longer a reason for worry given the 
progressively increasing rates of digital literacy and 
digital access (Santos & Rosser, 2021). However, 
the COVID-19 pandemic proved otherwise, leaving 
many of those experiencing the digital divide unable 
to access essential services. Globally, in 2020, 3.6 
billion people did not have access to the internet 
(Sepúlveda, 2020), and only one in five people in 
LDCs are able to use the internet, with less than 5% 
of the population in most developing countries using 
online to purchase goods and services (UNCTAD, 
2020). These statistics highlight the magnitude of 
those being left behind, especially during a national 
crisis, when access to essential services is not only 
necessary but paramount. 

This digital divide manifested in different ways across 
different policy arenas, in different developmental 
contexts. Worldwide, access to education was 
hampered with 1.6 billion children being out of school 
owing to national lockdowns and school closures 
(UNICEF, 2020). The corresponding shift to remote 
learning using digital tools meant that many could 
not access education as a result, with UNICEF (2020) 
identifying that 31% of children worldwide were 
unable to access remote learning due to lack of 
devices, infrastructure or misdirected policies. 

In the Global South, access to food, was also 
hampered as a result of the digital divide. In Mexico, 
where information and services were disseminated 
online during the pandemic, fisherman often found 
that they did not know the latest guidelines under 
which they could fish for food (Lopez-Ercilla et al., 

2021). This, in turn, not only affected their access to 
food, but also disrupted the supply of food into the 
national economy. Additionally, as many local vendors 
started selling produce online, this excluded those 
that did not have access to the internet to be able 
to procure food without physical interaction (Lopez-
Ercilla et al., 2021). Thus, the digital divide not only 
impacted access to food, but in some instances, also 
impacted the supply of food.

The digital divide is not only endemic to the Global 
South but was also experienced in more developed 
economies. For example, in the Global North where 
telemedicine is widely used, many were unable to 
access healthcare in a dire time of need. America 
is one such example where 21 million people lack 
access to broadband, which limits their access 
to telemedicine (Eruchalu et al., 2021; Federal 
Communications Commission, 2019). This is 
synonymous with findings by Ramsetty and Adams 
(2020) who identified internet availability as one of 
six key drivers of the digital divide in telemedicine. 
Thus, we see how the digital divide manifests globally, 
irrespective of policy arenas or development status, 
often leaving the most vulnerable at risk.

The digital divide has significantly disrupted the 
provision of essential services and poses the risk of 
many being left behind. Looking forward, it is essential 
that policy practitioners take into account the reliance 
on digital technology the pandemic has highlighted, 
and those that are excluded from it. In the short term, 
it is imperative to understand the underlying drivers of 
the digital divide which may not be uniform globally, 
and rather endemic to particular contexts, and build 
strategies to address these. In the long term, access 
to digital technologies and infrastructure needs to be 
factored as a key pillar of access to these essential 
policy arenas to ensure adequate future preparedness 
strategies. Alongside these, it is imperative that we 
keep looking at innovative ways to ensure no one 
is excluded. For example, in Nigeria, given that the 
internet penetration is only 42% (Kemp, 2021), the 
government was able to supplement this deficit by 
distributing educational content via national radios, 
allowing education provision to reach more children 
than it would have been able to through more modern 
means (Idowu Mary Mogaji, 2020). Their agility to be 
innovative, with existing technologies, enabled many 
more to access education, as a result.
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The combination of technology and innovation can 
have a significant impact on how we address some 
of the inequalities that have evolved as a result 
of the pandemic. Thus, in order to transform the 
development agenda, it is essential that we integrated 
technology and innovation capabilities to build 
stronger and more resilient policy arenas, to be able 
to withstand future humanitarian crises. 

4 Outcomes and opportunities of 
the mental health crisis during 

COVID-19: Accessibility and inclusive 
innovation in rural areas and LMICs

Mental health in a global crisis

COVID-19 is not only a threat to physical health 
but to mental health, too. The financial and social 
uncertainty, fear, and isolation the pandemic has 
brought upon many individuals’ lives has increased 
psychological stress and mental health issues, such 
as anxiety, depression, PTSD, and suicidal ideation 
(Czeisler et al., 2020; Wu et al., 2021). Looking at the 
long-term psychological impacts of previous virus 
outbreaks, we can predict that the mental health 
issues caused by COVID-19 pandemic will arguably 
have lasting impacts on population health for years to 
come (Kamara et al., 2017; Lee et al., 2007).

It is necessary to note, however, that we were already 
going through a global mental health crisis pre- 
pandemic. Over 790 million people suffer from a mental 
illness – psychological stress related somatic illnesses 
are the leading cause of death and mental issues are 
the leading cause of disability globally (Dimsdale, 2008; 
Ritchie & Rosser, 2018; Whiteford et al., 2016). Despite 
the seriousness of mental health issues, they have often 
been neglected in budgeting for national healthcare and 

developing infrastructures. Access to mental healthcare 
is alarmingly poor – only about 20% of the world’s 
population had access to mental health services pre-
pandemic, low- and middle-income countries (LMICs) 
having the poorest access (Saxena et al., 2007). Lack of 
access to information, poorly crafted and implemented 
policy, scarcity of services and staff, lack of resources, 
and lack of local research are some of the major factors 
in decreasing the chance to receive treatment, and 
disproportionately affect LMICs. The pandemic will likely 
continue to have negative effects on individual mental 
health, but it has also brought these vulnerabilities of 
the system into the spotlight, and built capacity around 
accessibility, innovating more effective ways to make 
use of digital technology.

COVID-19 addressing systemic 
deficiencies in mental health services

The pressure COVID-19 has put on almost every nation 
to innovate both socially and technologically has the 
potential to lead to a systemic shift in the mental health 
sector, that has for a long time suffered from technological 
and institutional lock-in. Due to COVID-19 restrictions 
disrupting MHS provision, governments have been 
forced to take on novel methods for delivering treatment 
to clients, and the worldwide, sudden implementation 
of these technologies have presented us with a unique 
opportunity to get encompassing and contextually rich 
data on how successful these technologies are as means 
of treatment. The data gathered pre-pandemic was 
relatively small-scale and scattered, and this perceived 
lack of comprehensive evidence has been a major factor 
why the adaptation of the technology had been so 
sluggish (Lazuras & Dokou, 2016; Naslund et al., 2017). 
Thus, as seen from Figure 2, the data gathered from 
implementing these novel solutions during this COVID-
crisis could be a breakthrough for MHSs to escape 

Figure 2: Innovation and development through crisis (Author, 2021).
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the lock-ins they were in pre-pandemic. The results 
gathered during the pandemic have been promising; a 
study examining the transition to digital MHS found that 
online sessions did not affect the quality of care, patients 
showed significantly improved health and the sessions 
had fewer cancellations compared to traditional ones 
(Frank et al., 2021).

Perhaps the most momentous implication of use of 
virtual and remote solutions for treatment delivery 
the huge potential of increased accessibility to MHS. 
Especially people living in rural areas who previously 
were outside the scope of care, now have highly 
improved access to MHS via different technology 
solutions, such as a mobile-assisted help or tele-
psychotherapy (Rodriguez-Villa et al., 2020). The 
measures LMICs have taken to tackle the MHS 
access issues brought by COVID-19 restrictions 
have largely been technological, from simple mobile-
assisted helplines to using artificial intelligence to 
predict and detect psychological issues (Kola et al., 
2021). Many of these developments have the potential 
to improve the quality of mental health services 
beyond the pandemic, by improving accessibility 
to information and treatment, and making training 
new staff more effective. Digital solutions are an 
attractive choice for mental health services, especially 
in LMICs, as they are scalable, cost-effective, 
have a wide reach, and do not necessarily require 
highly specialised staff. Digital solutions could also 
promote deinstitutionalisation of MHS and give 
more power to community-level solutions, as well as 
provide informative, preventive services that could 
increase agency over one’s mental health and reduce 
stigmatisation in the community.

To ensure we can effectively continue implementing 
the digital technology for MHS beyond the 
pandemic, we must now invest in data gathering and 
examine the effectivity, benefits, and novel issues of 
the services. It is important we do comprehensive 
analysis that considers contextual differences, 
such as digital divide causing new and disparate 
access issues and inequalities, as some do not have 
access to a mobile-device or internet. Successful 
implementation of the digital MHS would examine 
the unique questions in every specific context, such 
as cultural perspectives on how mental illness is 
viewed and expressed, mental health literacy, and 
access to technology.

5 Patient-centric mental  
health architecture

Mental illnesses are increasingly recognised as a 
leading cause of disability worldwide, yet many 
countries have outdated mental health policy and 
physical infrastructures. The COVID-19 pandemic has 
disrupted and, in some cases, halted critical mental 
health services in 93% of countries worldwide (World 
Health Organisation, 2020c). Yet the demand for 
mental health services is increasing, as highlighted 
in the WHO survey and underscores the urgent need 
for increased funding, technological innovation and 
policy interventions that advance the role of the built 
environment and integrated capabilities in improving 
mental health for citizens.

Global costs associated with mental disorders are 
expected to rise to US$ 6.0 trillion by 2030, while 
depression alone affects 280 million people in 
all communities across the world and represents 
the third leading contributor to the global disease 
burden (GACD, 2021; World Health Organisation, 
2021b). At the heart of effective treatments for 
people with mental health conditions are health 
delivery facilities and policies that underpin them, 
and their adequacy for the grown burden is the 
subject of much academic, policy and practice 
contestation. This case study wades into this arena 
by advocating for an integrated approach to the 
way mental health inpatient facilities are conceived 
and deployed. The proposed framework for this 
integrated approach is ‘Sustainable and Responsible 
Innovation in Mental Health (SRIMH)’ which affords 
an opportunity to investigate the feasibility and utility 
of healthcare policies and architectures that on one 
hand promote mental health through patient-centric 
designs and design inclusivity, and on the other 
through sustainable and thoughtful environmental 
design embedding regenerative and adaptive reuse/
preservation strategies. 

This framework recognises and further interrogates 
the interconnections, interfaces, relationships 
and dependencies of each component of the 
SRIMH framework. The different spatial elements 
underpinning sustainable, responsible and innovative 
architectural design in mental health treatment 
settings requires an integrated approach to advance 
resilient and patient-centric environments. Evidently, 
decision makers have an important role to play in 
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reimagining mental health architecture to ensure 
principles of sustainability, responsibility and 
inclusivity are integrated in both delivery models and 
holistic treatment plans. 

Several holistic treatment models have been 
researched and reported on by academics in 
order to develop healthcare environments using 
a relationship-based philosophy (Stichler, 2008). 
For instance, founded in 1978, Planetree’s mission 
was simple: “inspiring caregivers to make patients 
true partners in their care, meeting their human 
needs and improving outcomes” (Planetree 
International Inc, 2021). By placing an emphasis on 
personalising, demystifying, and humanising the 
patient experience, the organisation works closely 
with patients, family members, treatment staff and 
relevant stakeholders to “reclaim for patients the 
holistic, patient-centred focus that medicine arguably 
has lost”. Furthermore, by distinctly involving 
patients in the design of healthcare environments 
and studying everything that touches the patient 
from their perspective, the organisation promotes 
inclusive design and innovation by using that 
insight to influence not the ‘what’ of healthcare (the 
medicine or the science), but the ‘how’ of healthcare 
(the spatial, design and patient-centred care model). 

Consequently, healthcare environments should 
develop from processes of shared decision-making, 
design inclusivity, and patient-centred care. Similarly, 
the built environment surrounding mental health care 
inpatient facilities should reflect this holistic and 
integrated approach, acknowledging the importance 
of factors like patient access to natural environments, 
natural lighting, views of natural landscapes, 
transitional space between indoors and outdoors and 
garden-based interventions (Connellan et al., 2011; 
Douglas & Douglas, 2005; Hickman, 2009; Lawson et 
al., 2003; Ulrich et al., 2008).

Similarly, Shukor et al. (2012) recommends the 
provision of transitional space between indoors 
and outdoors, and shelter to allow use in different 
seasons, variety and choice including different 
seating types and sensory stimuli (Shukor et al., 

2012). Interestingly, garden-based interventions 
have proven therapeutic and beneficial to mental 
health patients and academics conducted a critical 
review of research evaluating gardening-based 
interventions in mental healthcare and found that all 
reviewed studies reported positive benefits of the 
interventions, which included significant reductions 
in symptoms of anxiety and depression (Clatworthy 
et al., 2013). Evidently, sensory elements, rooms 
and stimuli play an interesting role in creating 
soothing and supporting service user de-escalation 
(Champagne & Stromberg, 2004; Costa et al., 2006; 
Lloyd et al., 2014; S. Smith & Jones, 2014).

Therefore, with the above building design factors 
considered beneficial in treatment and palliative 
care of mental health patients, emphasis should be 
placed on frameworks and integrated approaches 
that advance these. Markedly, with an emphasis on 
sustainable, responsible and innovative methods 
to the design of mental health inpatient settings, 
the SRIMH approach could further promote this 
integration. In conclusion, this case study explores 
the need to reimagine mental health treatment 
settings and builds a case for patient-centred, 
sustainable and responsible innovation in mental 
health service delivery. However, there is a need 
for concerted efforts from academics, industry 
and policy makers to address the local and global 
burdens of mental illness as a result of COVID-19 
as we continue to grapple with inadequate 
infrastructure, inefficient architecture and lack of 
sufficient data to advise on implementation efforts 
and inform policy direction. In the meantime, 
operational realities and tensions between the 
current infrastructure, architecture and the built 
environment continue to constrain sustainable 
mental health service delivery efforts. Equally, 
scarcity of resources, deep uncertainty around 
funding and effective treatment measures, political 
uncertainty and disjointed community care efforts 
must all be promptly addressed to combat the 
fragmented treatment and depletion of current 
mental health resources.
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6 COVID-19 and Non-
communicable Diseases (NCDs): 

The rise of technology and innovation 
to maintain vital health services

COVID-19 greatly impacted health systems globally, 
causing disruptions to vital services, including those 
dedicated to non-communicable diseases (NCDs). 
NCDs are chronic in nature, with timely diagnoses 
critical to improving prognosis and repeated 
interactions with health systems required during the 
course of care. Through a 2020 WHO study involving 
155 countries, 94% reported that ministry of health 
officials working on NCDs had been either “partially 
or fully reassigned to support COVID-19” (World 
Health Organisation, 2020a), while approximately 
half of the countries reported disruptions to vital 
screening services and treatment for NCDs including 
hypertension, diabetes and cancer. Further, one in five 
countries reported discontinuation of services due 
to shortages of “medicines, diagnostics and other 
technologies” (World Health Organisation, 2020a). 
This is cause for concern, as NCDs already account 
for 70% of annual deaths worldwide and have been 
found to predispose individuals to more severe cases 
of COVID-19. 

In order to drive forth rapid and sustainable 
solutions, countries have had to turn to innovation 
and technology such as telemedicine and m-health 
modalities to maintain vital care. Specific country 
examples include Thailand’s development of infection 
control measures at hospital facilities to protect NCD 
patients, innovative ways to dispense medicines, and 
the introduction of a telemedicine initiative – the LINE 

application – for online consultations, prescriptions, 
and medicine distribution (World Health Organisation, 
2020b), which involved collaboration between 
government, community volunteers, the private 
sector and the health sector. In Jordan, the Ministry of 
Health, University of Jordan and WHO Regional Office 
collaborated to collect data on patients and home 
delivery services to “create a digital record for people 
living with NCDs to facilitate future coordination” 
(WHO EMRO, 2021) and improve home delivery 
services for timely access to NCD medications. 
Rwanda expanded its use of drone technologies to 
deliver medicine for NCDs to hospitals and patients 
in remote locations, an initiative driven by partnership 
between the government, health sector and a US-
based private sector robotics organisation, Zipline 
(The East African, 2020). 

To develop, implement and scale these solutions, 
multi-sectoral collaborations have been critical. 
As indicated in the case studies above, different 
stakeholders – both within national and transnational 
boundaries – have worked in partnership towards 
solving major challenges around sustained and 
equitable access to vital health services, including 
those specific to NCDs during the COVID-19 
pandemic. In many ways, the pandemic has 
necessitated the acceleration of health technologies 
and innovation in countries around the world. In 
preparation for subsequent – and inevitable – health 
crises, countries must invest in establishing national 
innovation systems which are governed by collective 
action and therefore are agile, efficient and adaptable 
to present and future circumstances. 
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Discussion

The pandemic has revealed many frailties and fault-
lines in the development, technology and public policy 
agendas. As illustrated by our cases, development 
agendas and frameworks, while highly varied in form 
and function, are indeed pervasive in nature, affecting 
multiple dimensions within society and extending far 
beyond purely technological or healthcare arenas. In 
observing these variations, the case studies presented 
illustrate some of the common threads that highlight 
the strengths, weaknesses and opportunities of 
developmental agendas across different sociopolitical 
and policy contexts. By utilising the conceptual 
framework introduced earlier in the paper, these 
threads can be organised and structured in such a 
manner that key lessons may be inferred both within 
and across regulatory regimes. In doing so, these 
case studies not only bring specific contributions 
to their specific areas, but, more broadly, they 
also help contribute to our understanding of the 
interaction between development, technology and 
innovation during humanitarian crises. The narratives, 
or common threads, that will be highlighted in the 
forthcoming paragraphs will illustrate how different 
countries and communities may be lacking, and could 
develop, the necessary productive capacities for the 
requirements of different sectors and for dealing with 
the overlaps between sectors. 

Common narratives

One of the most prevalent issues highlighted by 
the case studies involves the notion of disruption 
of essential services as a result of the pandemic. 
The specific mechanism in which a disruption may 
have occurred varies by context, yet they often 
involve disturbances to the global value chain that 
are not strictly under the domain of the service 
being delivered itself. The case study on digital 
exclusion illustrated this point by highlighting 
how subpar digital infrastructure, part of the 
larger digital divide phenomenon, had significant 
ramifications to the provision of education, among 
other services. The case studies on patient-centric 
mental health architecture and non-communicable 
diseases more narrowly focused on the interruption 
of continuity of care for patients suffering from 
chronic conditions. In all of these instances, one 
can observe a COVID-19-induced isolated event 
spilling over into other dimensions of society and 
causing cascading deleterious effects on the lived 
experiences of communities. Furthermore, and 
perhaps more importantly, in each of these events, 
the authors concur, technology and innovation 
systems could have either prevented the spillover 
or mitigated its effects. This shows the importance 
of having technological systems in place that both 
have the capacity to be scaled from the local to 
national or transboundary operations, and which 
can also integrate well across complementary 
arenas. Indeed, this phenomenon poses important 
questions in relation not just to what role 
technology and innovation have in development 
and resilience, but how specifically they are to 
be implemented such that they are available and 
accessible when and where they are needed. This 
is the argument echoed by the case study on 
outcomes and opportunities of mental health crises 
during COVID-19. This case study explains how 
COVID-19 has amplified pre-existing mental health 
issues and the systemic lack of accessibility of 
support services, a form of disruption to continuity 
of care. The case goes on to argue how this 
situation has exposed a very clear opportunity for 
using technology and innovation to build capacity 
around accessibility.
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As such, these case studies could be said to 
collectively illustrate the importance of using 
technology and innovation as a means to mitigate 
for and adapt to some of the negative externalities 
that propagate from humanitarian crises. However, 
the case study on vaccine nationalism goes 
one step further to caution how the availability 
of technology, by itself, may be insufficient to 
achieve the desired resilience. This case argues 
how good technology may be incapable of 
helping build endogenous capacity if it is not 
adequately supported by sound distribution 
and regulatory frameworks. To resolve this, it is 
important to consider and build technology and 
innovation capacity at the local level, to build 
systemic resilience through endogenous flexibility 
and diversification. In other words, this case, 
and the others, present a narrative that calls for 
placement of technology and innovation, and their 
supporting policy systems, at the very centre of 
the development agenda. However, the narrative 
extends further to highlight the need to embed, or 
more closely link, technology and innovation into 
our societal decision-making and development 
systems. Only by doing this, we believe, can the 
benefits that technology and innovation confer be 
effectively reaped not just at a time of need, but 
also as part of a long-term process of development. 

The case studies presented also take a look at 
the policy environment and attempt to understand 
the ways in which technology and innovation 
policy could be deployed sustainably to support 
development. As part of this examination, 
integration appears as a particularly prominent 
strategy to facilitate this process. The case study 
on patient-centric mental health architectures 
specifically proposes the integration of responsible 
innovation into the core of healthcare system 
architectures in order to achieve a sustainable 
solution to mental health service delivery. This 
perspective is further echoed in the case study on 
digital exclusion, which analyses the digital divide 
and suggests that the strong interlinkages between 

technology and innovation elements and the lived 
experiences of communities inherently entail the 
need to evaluate them in conjunction with each 
other. This proposal based on a unified assessment 
of technology and innovation as integral to society 
is further echoed in the case study on access 
to mental health services. This case reinforces 
the notion of the promising results that closer 
integration between these elements tends to 
advance in the collective wellbeing of society. 
Thus, it could be said that the case studies concur 
on a need for a new model that moves away from 
viewing innovation and society in silos, but instead 
as an interconnected and interdependent whole. 

The reason and advantages for this narrative, 
however, are further explored in the case study on 
vaccine nationalism and the one on communicable 
and non-communicable diseases. The phenomenon 
of vaccine nationalism, in our view, is the result of 
a flawed policy making system and understanding 
of global health. This case study proposes that a 
collective assessment, one that views technology 
and innovation as integral not just to development, 
but to the wellbeing and resilience of a society, is 
the only effective way to tackle humanitarian crises 
of the scale and scope of COVID-19. The case 
study on communicable and non-communicable 
diseases reinforces this idea and adds that the 
integration of these realms should also be context-
specific, so as to respond best to the needs of the 
local communities. In other words, according to the 
case studies, conceiving of technology, innovation 
and society as a single entity is beneficial for 
the purposes of building resilience into systems 
that have otherwise, during the pandemic, been 
viewed as rigid and unable to respond to the 
rapidly changing needs of society. Figure 3 is our 
visualisation of where we locate the case studies 
on the continua between local and global, and 
between conditions of technology and innovation 
being absent or in development agendas. 
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Figure 3: Mapping of case studies onto conceptual framework3

3  Case Study Key: 
1.  The impact of COVID-19 on higher education institutions research capability in the least-developed countries.
2. Vaccine nationalism: Symptom or disease? 
3.  Digital exclusion in the arenas of health, education and food provision during COVID-19 and the need to factor innovation and technology capabilities into resil-

ience building strategies for the future.
4. Outcomes and opportunities of the mental health crisis during COVID-19: Accessibility and inclusive innovation in rural areas and LMICs.
5. Patient-centric mental health architecture
6. COVID-19 and Non-Communicable Diseases (NCDs): The rise of technology and innovation to maintain vital health services.
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Case study mapping

The narratives illustrated thus far converge in 
highlighting how development agendas and 
frameworks which take a palliative approach 
are not sufficient. There is a need to rethink and 
deploy development programmes from a structural 
transformation perspective, one that is capable 
of collectively assessing the relevant dimensions 
to produce systemic, albeit context-specific, 
changes which foster resilience and adaptability. 
However, understanding how to adopt that structural 
transformation perspective may prove a more 
challenging endeavour. For these purposes, the 
following sections will critically articulate our mapping 
of the case study into the conceptual framework. 
This is done in an attempt to not just illustrate how 
the different case studies fit into the aforementioned 
narratives, but also in the hope to identify any 
potential trends that might become visible when 
acquiring this perspective. Such trends, if any, 
could suggest whether certain contexts of levels of 
governance lend themselves more readily to ideating 
structural transformation in policy solutions. Overall, 
however, this mapping is carried out to incentivise 
greater discussion on the literature on how to think of 
humanitarian crises from the lens of the development, 
technology and innovation policy, and what learnings 
may emerge from it. 

The mapping of the case studies along the 
dimensions of relevance in Figure 3, namely the level 
of governance and the presence of technology and 
innovation in the policy arena, reveals interesting 
information. Primarily, there seems to be a loose 
correlation between the level of governance and 
the level of technological embeddedness, such that 
case studies that explore more regional and global 
scenarios tend to be more technologically-ready. 
However, it is important to acknowledge the weakness 
of this potential correlation. The case studies included 
in this paper tackle a wide range of topics which, 
collectively, help achieve an initial understanding 
of the status of technology and innovation during 
humanitarian emergencies. However, this initial 
exploration is not necessarily comprehensive about 
the entire range of possible scenarios in which these 
discussions are relevant. Furthermore, with only six 
case studies included, the mapping should neither 
be perceived as representative of that same range 

of scenarios. Nevertheless, the correlation observed 
may be sufficient to spark a debate around how 
development, technology and innovation policy 
elements manifest differently across multiple levels 
of governance. In particular, and as indicated in the 
case study on vaccine nationalism, the pandemic has 
revealed systemic imbalances in global technological 
and innovation-readiness, imbalances which have 
resulted in low- and lower-middle income countries 
being deprived of the therapeutics to drive their 
own immunisation efforts. This understanding 
seems to be echoed in the mapping of the case 
studies, as the health frameworks may have been 
more technologically-ready at a global scale. This 
could be evidenced by the transnational value 
chains specifically created for the production 
and distribution of COVID-19 vaccines, as this 
phenomenon is indicative of an at least partially 
functioning technology and innovation system on the 
global landscape (Brown & Bollyky, 2021). However, 
as the global healthcare value chain is systemically 
biased against low-resource countries, then the local 
technology and innovation systems must come into 
play to offset the imbalance. The case studies that 
explore these specific local scenarios, nevertheless, 
all seem to point towards the lack of the readiness 
of the domestic innovation systems. For most of 
them, as the digital exclusion and access to higher 
education cases point out, the potential for benefit 
that these systems could confer towards endogenous 
resilience is clear, and in some instances, as the 
access to mental health services highlights, the 
potential has already been proven. 

The mapping of the case studies would, therefore, 
seem to suggest a constant yet ever-so-urgent 
need to rethink and readjust policy frameworks 
around technology and innovation to focus on 
structural transformation. In doing so, it is beneficial 
to understand ‘policy’ both as a general term 
to describe a formal decision or plan of action 
adopted by actor to achieve a particular goal, 
but also as ‘public policy,’ or a more specialised 
undertaking for formal decisions or plans of 
actions taken by or involving a state organisation 
(M. J. Smith & Richards, 2022). The pandemic has 
illustrated the tensions, as well as opportunities, 
in policy’s location as a two-way street between 
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the government and the public – a sense-making 
framework for tools, direction, knowledge 
capabilities, linkages and incentives for action. The 
cases presented illuminate some of these tensions 
and opportunities, and their pervasive nature from 
the global to the local in different settings. This is 
specifically visualised in the mapping through the 
assessment of the degree of policy prescriptiveness 
of each of the case studies. All but one of the case 
studies could be said to be policy prescriptive, 
meaning that the authors, after identifying and 
analysing a technology and innovation policy 
challenge, have determined that certain policy 
solutions are already available and potentially 
worthy of executing. This should be understood as 
a positive trend in the context of COVID-19, as it 
appears to be symptomatic of a policy context that 
has already acknowledged the value of integrating 
technology and innovation into decision-making 
and policy structures. This is, indeed, one of the 
key narratives brought forward by the case studies, 
and which consolidates what is perceived to be a 
path forward. In other words, the tendency towards 
policy prescriptiveness is indicative of a general 
understanding and good reception of the role of 
policy as a means to purposing innovation systems 
into generating systemic resilience and communal 
wellbeing. Thus, while policymakers and other 
key stakeholders need to be deliberate in their 
approach to pursuing technology and innovation, 
this is not say that obstacles to implementation do 
not exist. On the contrary, these vary by context, 
and could involve significant departures from a 
country’s policy trajectory, such by working with 
informal economies or establishing links with local 
or national innovation systems. Yet, and in order to 

uphold context-specificity, these obstacles have to 
be assessed in their respective environments for 
appropriate resolutions.

Overall, the case studies, in their conjunction, 
present a comprehensive understanding of the key 
narratives that have emerged during the COVID-19 
pandemic: primarily, the need to embed technology 
and innovation into our decision-making and 
development systems, and the need to move to 
conceptualising innovation and society as party of 
interconnected whole. The mapping of these case 
studies onto the proposed conceptual framework 
has helped visualise the heightened need for 
innovation across a multitude of geographical 
contexts and levels of governance. These have 
ranged from the opportunities of creating innovative 
models to tackle to the pandemic to new avenues 
for innovative healthcare solutions to prevent and 
treat the disease. The studies have coalesced on 
the significant impact that these innovation systems, 
and the technologies that may be developed 
therein, have on the wellbeing and overall resilience 
of society. Equally relevant is the role that society 
played in driving these innovations, and the central 
role that policy takes in building the enabling 
framework for these solutions to evolve and develop. 
This represents an important lesson towards future 
preparedness: in order to build resilience into our 
systems, it is essential that innovation and society 
be observed as an interdependent unit, influencing 
each other’s behaviour. This, in turn, helps build the 
agility and responsiveness essentially to adapt for 
current and future humanitarian emergencies in the 
developing context.
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Conclusion

Thinking about science, technology and 

innovation and, in particular, the institutional 

arrangements, processes, and decisions to 

ensure that they benefit everyone in society 

is an extremely important endeavour. Yet, the 

pandemic has stress-tested the attainment 

of this goal (Hunt, 2010), presenting an 

opportunity for readjustment and optimisation. 

The pandemic presents an important, real-life 

backdrop for evaluating whether technology 

and innovation policies are ensuring that 

countries benefit from innovation and its 

by-products for economic growth, social 

development and structural transformation 

(Mmamoloko Kubayi-Ngubane, 2018).

The cases presented have raised the need 

for countries to have capabilities to tackle 

public health challenges from multiple angles, 

harnessing the wealth of expertise across 

disciplines from social sciences, humanities 

and law to engineering and physical 

sciences and the built environment, as well 

as biomedical sciences. By integrating and 

galvanising disciplines, sectors and actors 

within and beyond national boundaries, 

appropriately designed and resources 

development, technology and innovation 

policy agendas will encourage innovative 

perspectives in research, education, industry 

and markets to ensure a healthy present and 

future for all. Yet, and as the case studies have 

specifically ascertained, this integration is 

achieved only through a structural reframing 

of the decision-making and public policy 

landscape. This reframing is marked by the 

integration of technology and innovation 

into our decision-making and development 

systems, and by the conceptualisation 

of innovation and society as part of an 

interconnected and independent whole. 

Through this new paradigm, public policy 

can more effectively translate technological 

innovations into tangible improvements 

towards societal resilience and wellbeing. 
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