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About this report
This report is built on a research programme undertaken by The Economist Intelligence Unit (The
EIU) between June and August 2020 and commissioned by Huawei Technologies. The EIU research
team included Stefano Scuratti (project director), Michael Frank (project manager), Divya Sharma Nag,
Jordan Lee, Ritu Bhandari, Sumer Sharma and William Davis. The views and opinions expressed are
those of The EIU and do not necessarily reflect the views of Huawei. The report contains key insights
from a sector-specific investigation into the Covid-19 pandemic’s impact on innovation. The research
programme benefited from the input of over 30 industry experts, and we would like to thank the
following for their contribution:
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About The Economist Intelligence Unit
The Economist Intelligence Unit (The EIU) is the research arm of The Economist Group, publisher
of The Economist. As the world’s leading provider of country intelligence, we help governments,
institutions and businesses by providing timely, reliable and impartial analysis of economic and
development strategies. Through our Public Policy consulting practice, we provide evidence-based
research for policymakers and stakeholders seeking measurable outcomes in fields ranging from
gender and finance to energy and technology. We conduct research through interviews, regulatory
analysis, quantitative modelling and forecasting, and display the results via interactive data
visualisation tools. Through a global network of more than 350 analysts and contributors, The EIU
continuously assesses and forecasts political, economic and business conditions in over 200 countries.
For more information, visit www.eiu.com.
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Executive summary
The Covid-19 pandemic is the most significant global disruption since World War II and the first
truly global public health crisis in the modern era. Entire industries have ground to a halt; international
travel has receded to its lowest level in 75 years; nearly all of the world’s leading economies are in
recession; and at the time of publication, more than one million people have died from the virus and its
complications. As the pandemic forces profound change in all aspects of society, technology is playing
a starring role in enabling organisations to respond to disruption. Technological laggards have been
exposed, and the most resilient organisations are those that had already embraced automation, cloud
computing and collaboration platforms.
On the surface, digital transformations during the pandemic have resembled the advances of recent
decades, characterised by a shift to new but proven and commercially available technologies. Many
of these transformations seem predictable—or at the very least, intuitive. However, deeper analysis
reveals that underlying innovation processes are changing, which has significant implications for
the post-pandemic era. The public health crisis has motivated organisations to accelerate plans for
technology deployment, governments to waive regulatory requirements, and consumers to accept
new products and services.
This research is the product of interviews with over 30 industry experts regarding changes to
innovation processes at their organisations; a scan of over 2,000 articles in technology media to identify
leading, sector-specific innovations; and an assessment of innovation disruption, using a framework
based on Everett Rogers’s theory of the diffusion of innovations.
The research programme focused on the underlying processes of innovation, as well as the
environmental factors that facilitate innovation. As the Covid-19 pandemic continues to cause global
disruption, an urgent motivation has emerged to address the current challenges and plan for a new
world. This presents a valuable opportunity to observe how innovation processes are changing.

Overall Insights
Simple solutions are almost always preferred unless transformational plans are already
under way. Off-the-shelf solutions are an affordable option at a time of great financial strain for many
organisations. They can be rapidly deployed and do not require a revamp of data management systems
in order to respond to the problem at hand. Low fixed costs and relatively short commitment periods
also make these solutions particularly well-suited to unpredictability. Simplicity also helps to allay
concerns about issues such as privacy or cybersecurity. Using platforms as a service (PaaS) can help to
mitigate these risks, as the architect and manager of the platform take on primary responsibility for
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privacy and security. PaaS third parties are generally better equipped to manage data security as these
platforms are their core business.
Observable success still matters, although it is increasingly industry-agnostic. Organisations
are increasingly looking beyond their sector for new innovations. Prior to the pandemic, many
organisations defined their peer groups rather narrowly, evaluating innovations among competitors
with similar business models rather than looking to other sectors for inspiration. The disruption caused
by the pandemic has prompted insular sectors, such as education and government, to look to others
for innovations with a track record of success. Innovations based on emergent technologies with niche
applications remain frontier technologies.
Trials and product rollouts are being condensed—perhaps permanently. Emergency
deployments of emergent technology have demonstrated use cases that will change the contours
of post-pandemic innovation. Although measures to relax regulatory oversight—particularly
regarding privacy, cybersecurity and safety—may not be viable outside of an emergency context, the
experience has given businesses and governments the confidence to move faster. Even risk-averse
organisations are abandoning their own conventional wisdom on digital transformation, paving
the way for greater experimentation, pace and risk tolerance. Companies are increasingly willing to
rush out products or services to clients, and to experiment with real-world applications. Rather than
confining experimentation to a pre-competitive, internal process, there is greater willingness to make
modifications to products and services that are already in front of customers.

Healthcare
The impact of the pandemic on the healthcare sector is unparalleled. Governments have issued
policy designed to rapidly reorient both the economy and society in an effort to prevent the virus from
overwhelming healthcare systems, but the impact has been undeniable. Fortunately, the healthcare
industry has not lacked financial resources during this critical period. Business models that depend
on seeing patients are robust, giving healthcare institutions the financial foundation they need to
accelerate critical innovations.
Disrupted access to physical health records has accelerated the digitisation of health data
in hospitals and reduced organisational inertia in integrating complex systems. The need to
manage large quantities of information is driving demand for cloud-based data management systems,
which provide scalable capacity at lower cost than local, server-based systems.1 Combining various
sources of patient data into a single system, which can be accessed instantly across an organisation
(rather than sorting through multiple registries), enables healthcare providers to quickly access
required information about a patient and to share this with colleagues.2
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The rapid uptake of telehealth and remote care management has reduced the burden on
on-site facilities. With patients showing a greater preference for avoiding high-risk health facilities,
healthcare providers are moving away from on-site care provision and are increasingly using telehealth
to offer remote consultation services. The use of telemedicine has rapidly expanded during the
pandemic, facilitated by videoconferencing tools for teleconsultation.
Remote care proliferation is accelerating artificial intelligence (AI) research. The growing
amounts of medical data generated through the adoption of connected care have catalysed the use
of AI-enabled analytics in healthcare provision, accelerating efforts to refine applications focused on
diagnosis and treatment, and on streamlining workflows. The digital infrastructure for data aggregation
outside of traditional healthcare facilities will remain in place after the pandemic, enabling continued
AI innovation.
An emerging culture of collaboration and open data during the pandemic—and wider
application of AI—has revolutionised research. Traditionally, researchers have withheld crucial
data until a paper was accepted for publication by a peer-reviewed journal, where their work could
be acknowledged. However, the severity of the pandemic has encouraged academic participation
in “preprint servers”, which publish findings prior to peer review and allow academics to be credited
regardless of where the data is ultimately published.3 This open framework provides a valuable
platform for advancing global scientific co-operation and demonstrates the potential of a culture of
cross-border collaboration on issues of global importance. Open text-mining resources for AI natural
language processing applications are also enabling researchers to generate new insights at a faster rate
than before the pandemic. The record for AI-assisted coronavirus research in real time could provide
the necessary impetus for the wider healthcare research and development (R&D) industry to increase
its reliance on such tools in order to improve medical research after the pandemic.

Media
The media industry is engaged in a decade-long effort to adapt to shifting consumer behaviours.
Many traditional media platforms, such as newspapers, have invested in digital offerings, using creative
bundling techniques like metered paywalls (where users can view only a limited number of articles
without a paid subscription) and/or freemium models (where only basic services are provided for free)
to attract readers. In recent years, there has been some early adoption of cloud technology and growing
use cases for AI and blockchain in the industry.
Media production has shifted to the cloud, and there has been an uptick in experimentation
with emergent technology as news broadcasting and entertainment decentralise. The prepandemic broadcasting industry already had compelling reasons to adopt remote production,
including significant savings in capital and operating expenses. Broadcasting businesses with strong
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R&D centres are experimenting with 5G to enable the delivery of real-time content from remote
locations to the cloud (whether public or private), as well as various remote production solutions.
While automation has increasingly been deployed to respond to the need for real-time
information on the pandemic, there is a consensus that many existing news industry tasks
cannot be automated. Although the potential applications of automation are garnering greater
attention, the pace of adoption remains much slower than for other technologies. The pandemic
has prompted growing interest in automated journalism, but there was a strong consensus among
interviewees that automation cannot provide investigative journalism, a point of view on a story,
or value-added content. In the absence of these capabilities, an increasing trend towards semiautomation is likely, with robots collecting stories while journalists investigate, analyse and explain
them.

Education
In the education sector, digital technologies have traditionally played a supplementary role.
Estimates suggest that the sector allocated less than 3% of total expenditure towards digitisation prior
to 2020, making it a digital laggard.4 In early April school closures at both the national and local levels
affected nearly 90% of students enrolled globally.5 Over the remainder of 2020 the reopening of schools
will be contingent on the spread of the virus and individual countries’ ability to control outbreaks.
Simple technologies, such as public broadcasting, have been adopted to address the gaps in
access to digital infrastructure. Existing communications infrastructure, such as public broadcast,
can deliver educational content to poorer parts of cities and remote areas. As the challenges with
online learning became apparent across the world, public service broadcasters have played their part in
delivering educational content to students across classes and communities, especially those in poor or
remote areas.
The pandemic has helped to drive a change in attitudes in favour of using more, technology,
but education remains a laggard relative to other industries. Administrators, teachers and
students are increasingly comfortable with the digital tools6 used during the pandemic. With the help
of digital tools that can automate administrative tasks, teachers can spend more time adding value to
classroom lectures and ensure more personalised attention to students’ development. The disruption
caused by this pandemic will have a lasting impact on the process of innovation in the education sector,
driving a change in attitudes in favour of digital technology and increased investment in digitalisation
of the sector. However, education remains one of the more conservative industries with respect to
innovation.
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Transport
Financial constraints during the pandemic have prompted transport companies to cease their
investment in experimental technological development and focus on adopting tried-and-tested
technologies that can rapidly cut costs and increase efficiency. In passenger transport in particular,
companies are approaching and evaluating nascent technologies differently. In the post-pandemic
context, technologies with clear benefits and direct use cases will be given priority over experimental
technologies with uncertain but potentially more significant benefits, and are likely to be more widely
adopted as a result.
The urgency of the pandemic is providing use cases for autonomous vehicles that would not
otherwise exist. The need to minimise physical contact and human interaction has made automated
transport increasingly appealing. During the acute phase of the pandemic, some rare examples of
fully autonomous vehicles being deployed on-road—with no attendant on board—represented an
important step towards the adoption of unmanned vehicles.
The need to minimise contact has pushed the minority of digital holdouts to abandon
outdated documentation practices in favour of modern platforms backed by cloud, automation
and co-ordination technologies. The pandemic has accelerated existing technological trends in the
sector, particularly the adoption of digital tools that were already widely used. For example, a small
but stubborn minority still preferred paper invoices for shipping prior to the pandemic, but digital
collaboration platforms have seen greater uptake during the pandemic, finally reaching nearly 100% of
logistics customers.

Government Administration
Historically, the public sector has been somewhat behind the curve in introducing innovative
technology. Digitisation in government varies widely by country and application, in large part reflecting
different levels of cultural compatibility with technology and digital ways of working. Prior to the
pandemic, concerns about data security limited the rollout of cloud technology in some government
agencies, but advances in regulation and technology were helping to address those concerns and
persuade more public-sector bodies to adopt cloud applications. Governments are increasingly
providing services online, but many unexploited opportunities to further digitalise services remain.
Automation is being used to deal with the additional workload arising from the pandemic,
but it is not taking over existing tasks. The pandemic has increased workloads for governments
across the globe in providing information about Covid-19 and developing unprecedented stimulus
and social insurance programmes. Responding to requests for information from the public is a highly
repetitive task and is currently beyond the capacity of public officials due to the high volume of
demand. Automation has proven a useful solution to this particular challenge, but it has not yet been
deployed to manage more routine tasks where demand has not surged.
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The pandemic is changing minds and culture in government, leading senior officials to
embrace new technology and innovation to a greater extent. A recent survey of 160 government
officials in 18 countries identified a change in culture within the public sector: officials now feel
that they have permission to question existing ways of working, and their colleagues (and senior
management) are much more open to innovation. Interviewees indicated that this may lead to a lasting
culture change in government, as the adoption of new technologies (without negative consequences)
highlights the arbitrary nature of many of the established rules governing the public sector, and shows
that the old ways of working can and should be challenged and changed.
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1. Introduction
The Covid-19 pandemic is the most significant global disruption since World War II and the first
truly global public health crisis in the modern era. Entire industries have ground to a halt; international
travel has receded to its lowest level in 75 years; nearly all of the world’s leading economies are in
recession; and at the time of publication, more than one million people have died from the virus and its
complications. Faced with unprecedented disruption, the world is experiencing profound change in all
aspects of society.
In many countries, the most urgent priority is limiting the spread of the virus. Where the virus is
considered to be under control, governments are focusing on safely and expeditiously returning to
a semblance of normality. Many organisations are already looking to the future and considering how
their operations, products and services will change in the post-pandemic era, whenever it arrives.
Technology plays a starring role in these efforts. Technological laggards have been exposed, and
the most resilient organisations are those that had already embraced the opportunities offered by
automation, cloud computing and collaboration platforms. Some of these organisations are now
exploring new applications of emergent technologies, such as blockchain, facial recognition, and
virtual and augmented reality. Organisations that responded to lockdowns with a raft of technological
improvements are also experiencing relatively minimal disruption to their business (aside from the
commercial impacts of the economic downturn). This digital transformation has been rapid. After
the profound impacts of the first wave of infection, much of the global economy has found a way to
operate in this new paradigm, which seems likely to persist until at least the second half of 2021.
On the surface, digital transformations during the pandemic have resembled the advances of
recent decades, characterised by a shift to new but proven and commercially available technologies.
Many of these transformations seem predictable—or at the very least, intuitive. However, deeper
analysis reveals that underlying innovation processes are changing, with significant implications for
the post-pandemic era. The public health crisis has motivated organisations to accelerate their plans
for technology deployment, governments to waive regulatory requirements, and consumers to accept
new products and services.
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In this report, we analyse the ways in which the pandemic has disrupted innovation processes in five
sectors:
•

Healthcare

•

Media

•

Education

•

Transport

•

Government administration

This research is the product of interviews with over 30 industry experts regarding changes to
innovation processes at their organisations; a scan of over 2,000 articles in technology media to identify
leading, sector-specific innovations; and an assessment of innovation disruption, using a framework
based on Everett Rogers’s theory of the diffusion of innovations.
Innovation depends on processes that are not static
This research programme focuses on the underlying processes of innovation, as well as the
environmental factors that facilitate it. As the Covid-19 pandemic continues to cause global disruption,
an urgent need has emerged to address the current challenges and plan for a new world. These
circumstances offer a valuable opportunity to observe how innovation processes are changing.
Everett Rogers’s seminal work on innovation has guided analysis of technological change at the firm
level for decades. The diffusion of innovations theory provides a basis for measuring how far and fast
technology spreads, and we adapted this theory to inform our analysis of how underlying, firm-level
innovation processes change. The framework assesses innovation in five areas:
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•

Relative advantage: Can the innovation’s implementation increase resilience, efficiency
and competitiveness?

•

Compatibility: Are stakeholders willing to adopt the innovation, based on their values, risk
tolerance and perception of outcomes?

•

Simplicity: How complex is the innovation in terms of investment, implementation and the
required skill set of the end-user?

•

Trialability: To what extent can the innovation be tested or experimented with before a
commitment to adopt is made?

•

Observability: What is the track record of successful adoption of this innovation within the
industry? How relevant or applicable are the experiences of other industries to this sector?
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The pandemic has affected innovation across each of these factors, in some cases bringing about
broad and lasting change. For example, automated interfaces are increasingly compatible with business
models and consumer preferences. In other cases, the impact of the pandemic has been asymmetric.
Innovations that serve a public health need have been fast-tracked, with viability demonstrated
through condensed trial periods and product rollouts. At the same time, however, sectors most
affected by social distancing and the economic downturn—such as commercial aviation—are banking
on a return to normality, where lessons learned during this period of extreme challenge become
inapplicable to post-pandemic life.
The sector-specific chapters that follow present insights into the evolution of innovation processes,
backed by examples from both technological leaders and laggards.

15
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2. Healthcare
Prior to the pandemic, the benefits of telemedicine, cloud technology and artificial intelligence
(AI) were broadly recognised but faced practical challenges. Telemedicine was not widely adopted
due to patients’ unfamiliarity and discomfort with virtual consultations, their preference for physical
interaction with a healthcare professional, and uncertainty over health coverage. Cloud uptake was
limited due to perceived security risks to sensitive patient data, and while diagnostics companies
had invested in AI to support clinical decisions in hospitals, healthcare professionals did not always
appreciate the full spectrum of use cases for the technology.
The impact of the pandemic on the healthcare sector is unparalleled. Governments have issued
policy to rapidly reorient both the economy and society in an effort to prevent the virus from
overwhelming healthcare systems, but the disruption has been significant. Many hospitals and clinics
have deferred non-urgent treatment and made the provision of medical advice virtual where possible.
There have been well-documented shortages of personal protective equipment, and pharmaceutical
companies are racing to develop new therapeutics and a SARS-CoV-2 vaccine. In addition to deaths
directly attributed to Covid-19, mortality has broadly risen during the pandemic, as patients with other
ailments are unable to receive normal treatment or have avoided seeking medical help. Fortunately,
the healthcare industry has not lacked financial resources during this critical period. Business models
that depend on seeing patients are robust, giving healthcare institutions the financial foundation they
need to accelerate critical innovations. A flurry of investment activity is testing the sector’s innovation
processes.
Drawing on virtual communication tools, healthcare staff have adapted their processes for on-site
care delivery amid the restrictions imposed by the pandemic.
The pandemic has forced healthcare professionals to adapt their internal processes in order to
continue providing effective, on-site care amid disruption to services. Continued service provision in
acute care settings remains vital. Stakeholders are becoming more comfortable with videoconferencing
tools, enabling more remote collaboration. Clinicians have adopted generic messaging platforms
with increased frequency, and more purpose-built applications have seen an uptick in adoption. For
example, recent efforts to limit physical interaction between departments and patient zones have
prompted busy healthcare professionals to modify their routines and adopt mobile applications like
Bot MD to keep abreast of constantly changing hospital rules, and to access the most up-to-date
clinical information. Non-medical staff in the healthcare industry, including management and support
staff, have also been able to continue working because of these tools, even when lockdowns and socialdistancing measures are in place.
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Frontline workers needing to co-ordinate their response to the pandemic and treat infected patients
have taken advantage of virtual collaboration tools and virtual rounding (discussed in the box below)7
to continue to work effectively. More advanced technologies like virtual reality are also being deployed
to improve surveillance by medical personnel and reduce the need for face-to-face interactions with
Covid-19 patients. 8Although there are still inherent limitations compared with face-to-face care, virtual
platforms have become a vital tool, enabling medical workers to collaborate across containment zones
within hospitals and continue serving vulnerable groups.

Virtual rounding in hospital settings
Rounding involves regular visits to patients and clinicians in wards in order to monitor care,
disseminate updates and obtain feedback. It has been particularly vital during the pandemic, amid
constantly evolving clinical guidelines and workloads. In Florida, Nemours Children’s Hospital has used
several technologies to support rounding while minimising physical interaction. The VidyoConnect secure
app is used for team communication, and Milestone XProtect has repurposed the hospital’s existing
Cisco phone system to allow physicians to remotely examine patients and communicate with visitors
restricted to safe zones. The flexibility provided by this software enables hospitals to quickly integrate
new technology with existing systems and run localised feasibility trials, accelerating the potential for
adoption.

Disrupted access to physical health records has accelerated the digitisation of health data in
hospitals and reduced organisational inertia in integrating complex systems.
Disrupted access to physical health records has prompted greater digitisation of health data. This
has generated large quantities of information, driving demand for cloud-based data management
systems that provide scalable capacity at lower cost than local, server-based systems.9 There is also
a growing incentive to integrate other types of medical data that have not traditionally been part of
hospital electronic health records (EHRs),10 such as remote health-monitoring data. Combining various
sources of patient data into a single system, which can be accessed instantly across an organisation
(rather than via multiple registries), enables healthcare providers to quickly access the information
they need about a patient, and to easily share it with colleagues.11 While the complexity of EHR
systems poses significant technical and regulatory challenges, if healthcare providers continue to
work alongside authorities to address those challenges, the apparent advantages in efficiency and
responsiveness will be translated into positive patient outcomes, even after the pandemic.
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The rapid uptake of telehealth and remote care management has reduced the burden on onsite facilities.
Healthcare providers are moving away from on-site care provision and are increasingly turning to
telehealth to provide remote consultation services, amid patients’ growing preference for avoiding
high-risk health facilities. The use of telemedicine has rapidly expanded during the pandemic, as
teleconsultation can eliminate infection risk.

FIGURE 1: US ADULTS’ EXPERIENCE WITH TELEMEDICINE
December 2019 – March 2020
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Prior to the pandemic, a number of mobile applications and chatbots were already used to
automate administrative tasks such as appointment booking, triage and monitoring. These
applications and chatbots had become the initial touchpoint for patients, before being directed to
the appropriate medical personnel. Some interfaces even offered patients general health advice
for common issues or symptoms (known as tele-triage).12 These additions to the user interface
have become increasingly useful for managing the patient journey virtually during the pandemic.
Teleconsultation apps that combine automation (e.g. health advice chatbots) and collaboration
technology (e.g. virtual access to medical personnel) are also increasingly used,13 particularly as
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accessible, smartphone-based interfaces and availability through mobile app stores lower the barriers
to adoption.
The drive to go digital is not new, as evidenced by the UK’s National Health Service (NHS) targets to
broaden telehealth use as part of the Digital First NHS programme. However, the proliferation of video
consultation in the UK has been sharp and significant during the pandemic. Keith Grimes of Babylon
Health, which partners with the NHS to offer video consultation services, reports that fewer than 5% of
general practitioners offered video consultations in November 2019, compared with 99% in July 2020.
Teleconsultation has traditionally been the domain of digital health software providers, which connect
app users with a pool of healthcare professionals. However, traditional healthcare providers, such as
hospitals, have now entered the space with offerings of their own (e.g. Raffles Connect) which allow
patients to remotely consult in-house doctors and specialists. These remote healthcare options enable
patients to benefit from various medical facilities without the need to visit them.
Despite these advances, healthcare providers identify restrictive regulation as a key barrier to further
use of digital technologies in the sector. Concerns mainly pertain to privacy and data protection—
initially with regard to the sharing of patient information over general messaging platforms, and later
with regard to managing and accessing patient data through telehealth apps and third-party service
providers. Dr Jeremy Lim, a director at the National University of Singapore’s Saw Swee Hock School of
Public Health, explains that this has been especially challenging for hospitals, which have to consider
regulations as well as “institutional inertia and vested interests … because hospitals have already been
building proprietary systems with security features”. While many governments lifted regulations during
the pandemic to enable more widespread use of digital tools like messaging apps, videoconferencing
platforms and virtual reality, this is anticipated to be temporary. To facilitate further technological
advances, a more permanent and comprehensive solution to regulating the constantly evolving
telehealth landscape is needed.
Increasing amounts of patient data generated through the boom in remote care have
accelerated AI research and the funding of applications focused on targeting treatment and
streamlining clinician workflows.
The increasing amounts of medical data generated through the adoption of connected care
have catalysed the use of AI-enabled analytics in healthcare provision, accelerating efforts to
refine applications focused on diagnosis and treatment, and on streamlining workflows. Workflow
optimisation applications have been particularly useful in remote healthcare monitoring, which has
been deployed to reduce the burden on healthcare facilities during the pandemic. These applications
allow vital parameters to be tracked while patients are at home. Using existing data to train AI
algorithms, medical personnel are able to devolve the routine monitoring of common conditions to AIbased systems, which will alert them to anything unusual.
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Although hospitals already use AI-supported clinical decision support (CDS) systems to aid
diagnosis and treatment, the pandemic has accelerated the overall research and development (R&D)
process for incorporating data from home monitoring. One British hospital demonstrated that a ninemonth project on patient-recorded observations at home could be completed in nine days through
automation.14 More rapid data collection and aggregation across hospitals and the community enables
developers to work in partnership with healthcare providers to more comprehensively map the patient
journey and identify specific areas for intervention. The development of use cases as a result of the
pandemic could boost the case for further government funding to support continued digital healthcare
innovation.
The digital infrastructure for data aggregation outside of traditional healthcare facilities will remain
in place after the pandemic, supporting the continued acceleration of AI innovation. The benefits of
this will include vital efficiencies in targeting treatment and streamlining clinician workflows as the
healthcare burden of non-communicable diseases continues to grow.
A growing culture of collaboration and open data during the pandemic—and wider application
of AI—has revolutionised research.
The urgency of the pandemic has spurred greater communication and co-operation within the
scientific community. Traditionally, researchers may have withheld crucial data until a paper was
accepted for publication by a peer-reviewed journal, where their work could be acknowledged. Today,
however, the severity of the pandemic has accelerated academic participation in “preprint servers”,
which publish findings prior to peer review and allow academics to be credited regardless of where
the data is ultimately published.15 This open framework provides an important platform for advancing
global scientific co-operation in responding to infectious diseases and, ultimately, for co-operation in
the broader healthcare research community. Perhaps more importantly, it demonstrates a potentially
transcendent culture of cross-border collaboration on issues of global importance.
Major scientific journals have also granted universal access to research related to Covid-19, although
the medical research community has struggled to keep up with rapid developments in the coronavirus
literature. This has prompted changes in the way research is conducted, including the adoption of
innovative, AI-assisted research, which enables researchers to generate new insights at a faster rate
than previously possible. For instance, the Allen Institute for AI has collaborated with a coalition of
leading research groups on the COVID-19 Open Research Dataset (CORD-19),16 an open text-mining
resource for AI natural language processing applications. The record for AI-assisted coronavirus
research could provide the necessary impetus for greater reliance on these tools across the wider
healthcare R&D industry to improve medical research after the pandemic.
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3. Media
The media industry is engaged in a decade-long effort to adapt to shifting consumer behaviours.
Many traditional media platforms, such as newspapers, have invested in digital offerings, using creative
bundling techniques like metered paywalls (where users can view only a limited number of articles
without a paid subscription) and freemium models (where only basic services are provided for free) to
attract readers. In recent years, there has been some early adoption of cloud technology and growing
use cases for AI and blockchain in the industry. Discovery, the BBC and ITV were among the first
adopters of cloud solutions (in 2018), 17and AI is commonly used to match content with audiences on
platforms such as Netflix, Spotify, Amazon Prime Video and TikTok. Blockchain has been discussed as
a means of eliminating intermediaries in the entertainment industry. A use case for this was provided
in 2019 by Singular DTV, a content platform that launched the world’s first media distribution protocol
powered by the Ethereum blockchain.18
By disrupting print distribution and advertising sales, the pandemic has accelerated the
transition from print to paid digital content.
The pandemic has disrupted revenue models in the news industry, nudging it to quickly experiment
with new business models. For example, consumption of printed newspapers has decreased
significantly during the pandemic, and publications report that advertising revenue has fallen by up to
50%. Many newspapers have cut back or stopped printing physical copies and have laid off staff. In the
UK, City AM stopped printing during the crisis, and JPI Media (a regional publisher) stopped printing
12 titles.19 Newspapers that are dependent on newsstand sales have been particularly affected, with
as many as 4,000 British newspaper retailers closing during the pandemic.20 In Australia, News Corp
suspended printing of 60 newspapers.21 It is estimated that newspaper circulation in Australia, which is
usually around 1.5m, has been cut to between 400,000 and 500,000 copies. 22
However, these print circulation challenges have been largely overshadowed by an unprecedented
rise in demand for online news products. Online subscriptions are rising at four to six times the normal
rate, and most news organisations have reported a spike in website traffic and online subscriptions
in recent months as people seek out coronavirus-related content. In response, publishers are
quickly reorienting their revenue streams from advertising sales to subscriptions, and are becoming
increasingly creative with payment options such as bundling. For example, Italian outlet La Repubblica
rolled out an offer of €1 for a three-month subscription. The New York Times offered new readers a
trial for US$1 a week for one year;23 and The South China Morning Post recently reintroduced gated
content, having taken down its paywall following its acquisition by Alibaba in 2016.24 Subscribers choose
online news products based on the distinctiveness of the product and the quality of the content.25
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FIGURE 2: CHANGE IN ONLINE NEWS SUBSCRIPTIONS
February 2020 to April 2020
(Feb 2020 as base month)
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The increased use of digital products during lockdowns could have long-term implications for
customers’ preference for digital media. Other trends have been reversed during the pandemic—for
example, a resurgence in demand for cable or network television news. In the UK, consumer preference
for television news (versus online news) increased by 20 percentage points between January and April.26
Media production has shifted to the cloud, and there has been an uptick in experimentation
with emergent technology as news broadcasting and entertainment decentralise.
Emerging technologies like the cloud were already being explored prior to the pandemic but have
since become essential. In the pre-pandemic broadcasting world, there were compelling reasons to
adopt remote production, including significant savings in capital and operating expenses.27 As a result,
some businesses had started to prepare the infrastructure to launch remote production, and the
pandemic has prompted these early adopters to activate business continuity plans they had already
configured in order to operate remotely. Discovery, an American multinational television company, was
an early adopter of cloud technology. It runs its entire broadcasting supply chain on the cloud, from
obtaining real-time data for immediate use to scheduled uploading and playback of videos. This early
deployment of cloud technology has made it easier for Discovery to move to remote working across
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its technical operations during the pandemic. Technology laggards, meanwhile, have been forced
to learn from and adopt the approaches developed by their peers, and businesses that had started
experimenting with cloud-based editing have developed a new sense of urgency to mainstream it in
their operations. With powerful desktop computers at broadcast centres no longer available to editors,
companies are shifting to the cloud for processing power.
Broadcasting businesses with strong R&D centres are also experimenting with 5G technologies to
enable the delivery of real-time content from remote locations to the cloud (whether public or private),
as well as various remote production solutions. LaLiga, the Spanish football league, is rolling out a range
of broadcasting innovations to deliver a better fan experience during the pandemic. These innovations
revolve around the virtualisation of stands and fan audio, as well as the use of robotics cameras in the
tunnel.28 While virtual crowds are clearly inferior to live crowds, robotics cameras will be a permanent
fixture.
Prior to the pandemic, there were also some early use cases for blockchain in the media, particularly
around creating transparent supply chains in the entertainment industry.29 Scaled use cases for
blockchain in the media have yet to emerge during the pandemic. The evolution of this technology will
depend on various factors, primarily ease of use and clear benefits. For example, Stem Disintermedia,
a distribution and payments solutions company in the music industry, decided not to use blockchain
after realising it was too time-consuming for artists to upload all of their metadata.30 The media’s lack
of engagement with blockchain during the pandemic indicates that while innovation processes may
change, they will focus primarily on simpler technologies, third-party applications that are readily
available, and innovations with use cases in other industries.
While automation has increasingly been deployed to respond to the need for real-time
information on the pandemic, there is a consensus that many existing news industry tasks
cannot be automated.
Although the potential applications of automation are being explored during the pandemic, the pace
of adoption remains much slower than for other technologies. For instance, there has been interest
in automated journalism since last year, but it is only during the pandemic that some businesses have
actually introduced automation. Most businesses have switched to automation to meet the growing
demand for pandemic-related content, but some have adopted the technology to reduce staff
numbers. Microsoft, for example, recently made dozens of journalists and editorial staff redundant,
claiming that the move reflected a global shift in favour of automated news updates.31 Henning
Johannesson, chief product officer at United Robots (a Sweden-based news automation company),
reports that the pandemic has generated new interest in automating certain aspects of journalism,
rather than just the back-end architecture of media companies. “At the beginning of the pandemic in
early spring, innovation was put on hold,” explains Mr Johannesson, “but beginning in May, we started
to see a lot of enquiries coming in related to automation. As ad revenue’s decline has accelerated in the
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pandemic, automation is increasingly viewed as a viable form of journalism.” However, Mr Johannesson
adds that the “technology still needs to demonstrate clear economic benefits for a large-scale adoption
in the long run.”

Robots to the rescue to cover the breaking news
In early March, as the pandemic was spreading rapidly in Europe, news organisations were struggling
to cover all the information that was being published by public authorities. To keep up with the pace of
breaking news, the Swedish daily Aftonbladet started using Corona Watch, an automatically generated
feed that publishes in one place all the stories about the health crisis. This solved the problem of
refreshing the 21 regional healthcare authority websites every second, and ensured the publisher was
the first to report on new Covid-19 cases. Aftonbladet journalists can access automated stories through a
dedicated Slack channel and tweak them before publishing the final copy on a live feed dedicated to the
coronavirus crisis.32

Although the pandemic has generated interest in automated journalism, there was a strong
consensus among interviewees that automation cannot replace reporters and journalists. Automation
can free up journalists’ time by scanning the Internet, collecting stories and performing tasks like
transcription, but it cannot provide investigative journalism, a point of view on a story, or value-added
content. In the absence of these capabilities, an increasing trend towards semi-automation is likely,
with robots collecting stories while journalists investigate, analyse and explain them.
Digital content delivery is offering new opportunities to develop and monetise media.
The pandemic has prompted a cultural shift towards greater digitisation. As digital tools and
processes become commonplace, the media industry will increasingly adopt hybrid models—
combining physical with digital—in its back-end operations and for consumer engagement. Media
organisations have mainly focused on adopting e-commerce tools, cloud computing and collaboration
platforms. In particular, there has been a significant increase in the use of cloud technology as media
broadcasters and news agencies enter into new deals with cloud providers.33 An urgent need for digital
collaboration has also led to increasing use of platforms like Zoom and Slack. The Economist Group,34
for example, has rapidly accelerated its use of Slack to enable greater collaboration across offices
and disciplines. Nic Newman, from the Reuters Institute for the Study of Journalism, explains that
“there has been a widespread acceptance of collaboration tools due to the low-cost, easy-to-use and
democratising nature of these technologies.”
Even struggling parts of the entertainment business are innovating, despite the economically
challenging context of the pandemic. Late-night talk shows are broadcast from home, and the live
music industry (which usually makes about half of its revenue from live music) is finding new ways to
24

© The Economist Intelligence Unit Limited 2020

INTO THE NEW WORLD: THE COVID-19 PANDEMIC’S IMPACT ON INNOVATION
A RESEARCH PROGRAMME FROM THE ECONOMIST INTELLIGENCE UNIT SPONSORED BY HUAWEI TECHNOLOGIES

monetise music consumption and engage with fans virtually. Listening habits have changed as well.
Spotify’s subscriber base increased by 31% year on year in the first quarter of 2020, and the company
reports that daily use is now reflective of weekend consumption.35 Third-party platforms are playing
a crucial role in the music industry’s digital transformation: artists are performing from home, using
streaming services like Instagram Live and Twitch; and a live rap concert hosted by Fortnite, the online
video game service, attracted 30m live viewers.36 Sectors that thrive on physical production and
large gatherings are embracing innovation, experimenting with simple but useful technologies, and
increasing their cultural compatibility with virtual platforms. However, high-profile examples in sport
and music entertainment demonstrate the superiority of the pre-pandemic status quo, suggesting a
likely return to conventional practices.
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4. Education
Digital technologies have traditionally played a supplementary role in the education sector.
Estimates suggest that the sector allocated less than 3% of total expenditure towards digitalisation
prior to 2020, making it a digital laggard.37 Tertiary education institutions typically had higher rates of
digital tool adoption than primary and secondary schools, using digital infrastructure based on cloud
platforms to share educational resources and digital learning tools, such as video lectures and materials
for students.
Huge advances in hardware and software over the past decade offer clear advantages in education.
Prior to the pandemic, there was awareness of the potential relative advantage of these technologies,
but actual adoption remained limited. Evidence from research and interviews with education
practitioners indicate that online courses were primarily viewed as supplements to the regular, inperson instruction received at a physical school or university.
In early April school closures at both the national and local levels affected nearly 90% of students
enrolled globally.38 By mid-July this percentage had fallen, but school closures still affected 60% of
total enrolled students, ensuring significant and ongoing disruption to the sector’s operations. School
closures resulted in the suspension of regular, in-person classes; created uncertainty about end-of-term
examinations; and removed important opportunities for social interaction among students, which
plays a crucial role in the development of interpersonal skills, especially among school-age children. For
the remainder of 2020 the reopening of schools will remain contingent on the spread of the virus and
individual countries’ ability to control outbreaks.
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FIGURE 3: GLOBAL % SHARE OF TOTAL ENROLLED LEARNERS AFFECTED BY
SCHOOL CLOSURES
(16 February 2020 – 28 July 2020)
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Technologies with a record of success in other sectors are being deployed with minimal trials
to address operational disruptions caused by the pandemic.
Online meeting tools (e.g. Google Hangouts, Microsoft Teams and Zoom) have played a crucial
role in the implementation of digital classrooms. They have also recreated, to some degree, the
atmosphere of a physical classroom, enabling students to interact and collaborate with one another
as they complete group assignments and continue building interpersonal skills. Cloud technologies
have facilitated the sharing of learning resources, such as lecture notes and class assignments. For
example, teachers have been able to pool and share folders of teaching material via platforms such as
Google Drive and Microsoft OneDrive, enabling students to access that material from one location.
Collaborative tools such as Google Docs have allowed students to submit homework online, which
teachers can then evaluate and provide feedback on, using the same document.
The pandemic has disrupted end-of-year evaluations, which are traditionally conducted via sitin examinations. Cancelling exams for secondary school pupils and university students has serious
consequences for their future employability prospects. Some universities—such as the UK’s Imperial
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College London, the Netherlands’ University of Amsterdam and Singapore’s Singapore Management
University—conducted exams online using digital tools and remote proctoring.39 Commonly used
online proctoring software packages include Examity, ProctorU and Proctorio.40 These tools enable
a student to take an assessment from a remote location using his or her own device, while being
monitored remotely by either a human proctor or software. The student’s identity is confirmed through
video, facial recognition or biometrics, and the software uses AI-supported algorithms to monitor eye
movements and keystrokes to detect cheating behaviour.
Many of these technologies were available long before the pandemic created the need for online
classes. Cloud-based tools such as Dropbox and Google Drive are in widespread use in the corporate
world, and remote proctoring has been used in online-native education (although this represents a
niche application of these technologies). While workplaces had clear use cases for these technologies,
their use in educational institutions was dependent on other factors such as need and funding, as well
as varying degrees of compatibility with teachers and students.
Education has traditionally lagged behind other sectors in terms of innovation, and its response to
the pandemic has been no different. Despite experiencing some of the most significant disruption,
educational institutions are generally doing the bare minimum to remain operational, without
upsetting their business model. Innovations that have been adopted are simple and intended to
function as short-term fixes, rather than longer-term evolutions. There are some signs that these
innovations will endure, but a paradigm shift in the sector’s overall approach to innovation seems
unlikely.

Public investment in digital infrastructure accelerates to meet urgent
demand for technology in schools
Most schools are publicly funded and rely on central or local government grants. Even if a school
was convinced of the value of digital tools prior to the pandemic, and willing to incorporate them to
supplement traditional teaching models, it would have had to engage in long, complex, bureaucratic
processes to obtain the necessary approvals and funds. Such tools would also be in competition with
other demands on funding, such as staffing costs. In such circumstances, the absence of a pressing need
to invest in digital tools resulted in delays to the adoption of technology.
However, the nature of the pandemic necessitated an urgent response from both schools and
policymakers, and may have permanently influenced the need for trials. As lockdowns were enforced, the
immediate priority was to ensure operational continuity in the sector, leaving little time to experiment
with multiple technologies in search of the optimal solution.

28

© The Economist Intelligence Unit Limited 2020

INTO THE NEW WORLD: THE COVID-19 PANDEMIC’S IMPACT ON INNOVATION
A RESEARCH PROGRAMME FROM THE ECONOMIST INTELLIGENCE UNIT SPONSORED BY HUAWEI TECHNOLOGIES

This urgent need forced a departure from the traditional approach to adopting new technologies,
which would ordinarily involve a long process of proposal, comparison, testing, selection, financing and
finally approval, stretching over months, if not years.
Governments have had to move quickly to make the necessary resources available—both financial and
physical—in an accelerated time frame. The extensive procurement process for hardware, which would
usually involve competitive bidding, was cut short in many cases through direct government intervention.
In April 2020, for instance, the UK government announced a commitment of over £100m to promote
online education in schools, providing direct allocations to schools to purchase the necessary hardware.
The government also placed a bulk order for devices such as tablets and laptops, and outlined a process
for individual organisations to register to receive these devices based on their needs.41

Simple technologies, such as public broadcasting, have been adopted to address the gaps in
access to digital infrastructure.
While virtual learning has emerged as a universal solution during the pandemic, it has also exposed
a digital divide, highlighting social, economic and educational inequalities. Access to digital devices
and high-speed Internet are necessary to participate in a digital class, but these resources are not
always available to many low-income families. Even among families who own a digital device such as
a smartphone, tablet or laptop, a household with multiple students poses a challenge. In vulnerable
communities, school closures can have a lasting impact on students’ long-term educational progress
and future earning potential.
As the challenges with online learning became apparent across the world, public service
broadcasters have played a larger role in delivering educational content. Public broadcasters such as
the BBC in the UK and PBS in the United States stepped up their educational content offerings during
the pandemic to support continuing education for students affected by school closures and unable
to participate in online classes.42 In France, the Centre National d’Enseignement à Distance (CNED)
created a digital platform called Ma Classe à la Maison (My Classroom at Home) to offer pedagogical
continuity to students. The platform provides distance learning modules to students and teachers and
can be accessed from a phone, tablet or computer.43 The French national television broadcaster, France
Télévisions, in partnership with the Ministry of Education, also launched daily educational programmes
for primary, and secondary school students.44
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The pandemic has helped to drive a change in attitudes in favour of using more technological
tools, but traditional teaching models are struggling to evolve.
There is already significant debate about whether the education sector will return to traditional
ways of teaching and learning, with in-person classes and sit-in exams, and whether technologies
that have been rapidly adopted in recent months have a post-pandemic future. Interviewees agree
that the sector will adopt blended learning. The success of digital tools during the pandemic has
prompted a positive change in attitudes towards technology, along with a willingness to integrate more
emerging technologies to enhance the learning process. In the future, the time taken to identify, assess,
experiment with and finally adopt technological innovations will be significantly reduced. “The lecturebased model of education is long due for overhaul,” explains Esther Wojcicki, an educator and global
thought leader on education. “As more instructional material is available on demand in the form of
pre-recorded lectures, students can learn at their own pace. The school classroom could become more
like a co-working student space, where students collaborate in groups. The use of technology to deliver
knowledge will free up time for the teacher to play a more facilitative role in students’ development.”
Despite these changes, a post-pandemic return to traditional classroom teaching and in-person
training seems inevitable. In-person social interaction cannot be wholly replicated online. However,
while education will not witness wholesale automation (where robots and computers replace
teachers), it will also not return to the same model of traditional teaching and training. With the help of
digital tools that can automate administrative tasks, teachers will be able to spend more time adding
value to classroom learning and ensuring students receive more personalised attention.
Indeed, the disruption caused by the pandemic is expected to deliver a major boost to the
educational technology (ed tech) sector in the near future as technology is used to support learning in
many ways.45 “The pandemic has given us a sampling of the benefits of using technology more actively
in teaching,” explains Dr Poornima Luthra, founder of ed-tech consultancy TalentED. “Technological
tools allow an individual pace of learning for each student. Blended learning will expand in the future
as technological tools free up educators’ time to work as a coach to develop life skills and prepare
students for the fourth industrial revolution.”
While online-native education is growing rapidly, employers and educational institutions have
traditionally considered these programmes to be inferior to in-person instruction. This may be
changing, however, as ed-tech platforms increasingly offer courses that function as substitutes for
vocational or university certifications. Google, for example, has partnered with ed-tech platform
Coursera to offer online-native courses in data analysis, project management, user experience design
and IT support.46 These courses do not require a college degree, and Google reports that its certificates
are sufficient for related employment. Fees are also modest, at just US$49 per month. Connecting
online-native education to specific roles at a world-renowned company demonstrates how employers
are reassessing the integration of online education in training their workforces.
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The relative advantage of online-native education is clear in terms of cost. At a time when many
tertiary education institutions are asking students to return virtually for the 2020-21 academic year but
with no reduction in fees, students and their families could be forgiven for questioning how those fees
can continue to be justified. In-person tertiary education at elite institutions is many times as expensive
as the Google and Coursera programme. In the short term, institutions that are reliant on tuition fees
from foreign students will struggle to balance their budgets, and without government support some
may be forced to close, at least temporarily. While top-tier universities are expected to continue
attracting students, less prestigious institutions may find their business model under sustained
pressure, even after the pandemic subsides.
Despite its growth, online-native education still accounts for a relatively small share of the global
education market.47 As technology makes it possible to provide video lectures that can be played on
demand, there have been discussions about replacing the traditional, lecture- and classroom-based
teaching model with a flexible model that incorporates more experiential learning. Implementing
such a change would inevitably invite an update to the definition of ‘lecture hours’. The pandemic
has also accelerated debate about rethinking the school calendar to include shorter, more frequent
breaks, instead of the traditional long summer break. Some institutions have used the pandemic as an
opportunity to experiment with the academic calendar, but these are not radical innovations.
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5. Transport
During the pandemic, the passenger transport sector has been disrupted by both travel restrictions
and concerns about safety.48 Financial constraints have prompted companies to cease their investment
in experimental technological development and focus on adopting tried-and-tested technologies that
can rapidly cut costs and increase efficiency. As a result, companies are approaching and evaluating
nascent technologies differently. In the post-pandemic context, technologies with clear benefits and
direct use cases will be given priority over experimental technologies with uncertain but potentially
more significant benefits, and are likely to be more widely adopted as a result.
At the same time, the pandemic has heralded innovation in how goods are delivered, particularly
the use and wider acceptance of autonomous vehicles (AVs). The need to minimise physical contact
and human interaction during the pandemic has also accelerated existing digital trends, especially in
logistics. Companies are finally rolling out technologies that have been proven extensively in trials, and
late adopters are being pushed to introduce innovations that have been around for some time.
The urgency of the pandemic is providing use cases for autonomous vehicles that would not
otherwise exist.
AV companies have redeployed their vehicles to provide contactless delivery of medical equipment
and supplies to health workers, neutralising the risk to those who would otherwise be involved in the
transport and delivery process. In Jacksonville, Florida, a public–private partnership that deploys AVs
to deliver Covid-19 test kits49 is leveraging existing efforts by the Jacksonville Transportation Authority
( JTA) to mainstream AVs. When the pandemic hit, the organisation looked for a way to contribute to
the response50 and was able to use its AVs to move kits from testing sites to laboratories on an hourly
basis, freeing up healthcare resources, reducing infection risk for health workers, and improving the
safety and efficiency of the pandemic response.51 Rapid approval to use an existing system to deploy
a completely novel intervention demonstrates that innovations with a clear use case can be rolled out
quickly and efficiently. In China, a partnership between the United Nations Industrial Development
Organisation’s Investment and Technology Promotion Office and White Rhino, a Chinese auto
company, facilitated the transportation of medical supplies and meals at the Wuhan Guanggu Field
Hospital.52 These examples of AVs being deployed on-road, with no attendant on board, could
represent a major milestone in commercial development.53
The pandemic has opened other avenues for AV deployment, including doorstep delivery of
groceries and other items. The technology is ready for commercial deployment, particularly in slowspeed, low-traffic contexts, and is already being used in certain locations as regulation begins to allow
for its adoption.54 For companies and organisations in the automated transport space, the pandemic
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has highlighted new use cases. The use of AVs for high-risk and high-priority goods transport during the
pandemic may prove to be the test case that pushes AVs from the frontier to wider usage, providing a
perfect opportunity to showcase the value of the technology and proof of concept.
Historically, regulation has been a barrier to the adoption of AVs, but policymakers are approving
new technologies and tools more rapidly during the pandemic55 in order to deliver technological
solutions to new challenges.56 Governments have recognised the importance of innovation in an
effective pandemic response and have supported innovative companies—financially and otherwise—
to continue developing new technology.57 This important shift has been evident in California, a hub of
technological progress, where regulation was a key obstacle to commercial AV deployment and wider
adoption prior to the pandemic.
In 2012 the Californian government enacted a law to regulate the testing and use of AVs,58 and in
2018 it introduced a comprehensive set of regulations, including strict rules for testing and monitoring.
The state also required every new AV model to go through a lengthy and stringent approval process.59
Prior to the pandemic, only one company—Google’s Waymo—had received approval to test fully
autonomous vehicles. During the pandemic, however, it became clear that AVs could play an important
role in the response, and the California state government moved quickly to allow increased testing.
In April 2020 Nuro, an American AV company, received approval to test its AVs on California’s roads,60
and later that month it was able to deploy these vehicles for contactless delivery of medical supplies
to government Covid-19 care facilities. California’s regulators showed agility in rapidly evolving their
existing approach to regulating this technology in response to urgent need. Conditional on testing
approval, AVs are now on California’s roads for the first time, bringing down the key barrier to their
deployment and paving the way for more permissive regulation. In July 2020 the California state
government granted AutoX, a Chinese AV start-up, the state’s third testing approval.61
The need to minimise contact has pushed the minority of digital holdouts to use modern
platforms backed by cloud, automation and co-ordination technologies.
The pandemic has accelerated existing technological trends in the sector, particularly the adoption
of digital tools that were already widely used. This is particularly the case in the logistics industry, where
electronic document management (EDM) was already widespread. EDM involves full digitisation of
shipping documents, creating a shareable database on shipping routes for logistics companies and
customers. Interviews revealed that only about 5% of companies were still insisting on using hard-copy
documents prior to the pandemic. During the pandemic, these holdout businesses suddenly needed
to minimise physical contact to continue operating, forcing them to re-evaluate their preference for
paper and adopt a digital system instead. Many did not want to adopt digital systems because they
were concerned they would lose invoices and other important documents through digitisation. While
the ability of providers and employees to use digital systems is an important issue, digital document
storage is more secure and robust its paper equivalent, making documentation harder to lose. As
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Mark Slade of DHL explains, “the reasons that people give for why they can’t do something are actually
reasons in favour of the transition.”
The use of digital collaboration platforms in logistics has also increased during the pandemic. These
portals or platforms connect various stakeholders (primarily vendors and shipping contractors) and
allow them to share information more easily. While logistics companies—and companies primarily
involved in the transportation of goods more generally—did not need to pivot their business operations
during the pandemic, they did have to alter protocols and change operating procedures to ensure
safety. This prompted wider adoption of digital technologies, opening up opportunities for new forms
of collaboration, integration and digital transformation in the future. These technologies were already
commonly used, but the logistics sector has also accelerated its use of more emergent technology
in the form of autonomous delivery—including robots and drones—during the pandemic.62 Chinese
e-commerce giant JD has rolled out autonomous delivery and increased capacity at its autonomous
warehouses, creating a fully automated supply chain.63 Such innovations, along with the increased use
of data shared by partner companies, have permanently improved operational efficiencies.64 Thanks to
resilient revenues, the sector has been able to press on with larger initiatives, which companies in other
industries have been forced to postpone or abandon.
Organisations are leveraging simple solutions to rapidly redeploy existing hardware and
infrastructure.
To remain relevant during the pandemic, companies have innovated to redeploy technologies
in new ways, finding new use cases for their products. This innovation has often been prompted by
challenges created by the pandemic, with a focus on finding simple solutions that are quick, easy to
implement and cheap. Companies have found entirely new and often creative ways to use existing
technology to enable these solutions.

Use of visual recognition on unmanned shuttles to ensure contactless
medical deliveries
In Sacramento and San Mateo County, California, American AV company Nuro has deployed
unmanned vehicles to transport goods such as food, water, medical supplies and other essential items to
healthcare workers and Covid-19 patients.65 However, as the start-up deployed its AVs to fulfil this role, it
was faced with a new challenge: Nuro’s AVs used a touchscreen to open and close their doors for delivery,
and the company quickly realised that even this single point of contact was an infection risk. Its response
provides an example of how organisations have innovated in real time to overcome new and unforeseen
challenges.

34

© The Economist Intelligence Unit Limited 2020

INTO THE NEW WORLD: THE COVID-19 PANDEMIC’S IMPACT ON INNOVATION
A RESEARCH PROGRAMME FROM THE ECONOMIST INTELLIGENCE UNIT SPONSORED BY HUAWEI TECHNOLOGIES

In the space of a few weeks, Nuro substituted its touchscreen system with one that responded to visual
cues—specifically, a “thumbs-up” gesture—to open and close vehicle doors.66 The hardware required for
this visual recognition technology was already available, and just needed to be fitted and integrated into
the AV’s operating system. The need to address this new challenge forced Nuro to innovate a solution that
deployed existing technology in a new way, which is often key to successful technological innovations.67
The speed with which Nuro solved the problem demonstrates that it is possible for organisations to
innovate faster and more effectively than they have in the past.
Such robust innovation has enabled an effective response to the pandemic and allowed organisations
to remain relevant. Organisations must be creative in their imagination of use cases and ways to deploy
the technology. The pandemic has encouraged creative thinking and shown that leveraging existing and
available technologies can be key to innovating in real time to address new challenges.

In the passenger travel sector, the financial crunch precipitated by the pandemic has driven a
re-evaluation of priorities for technological development. Companies that have been badly affected
are adopting a more conservative approach towards technology, prioritising simple innovations, and
reducing investment in transformative efforts. In aviation, Samuel Dinte believes that airlines may “be
able to accelerate certain safety-driven innovations such as biometric movement through the airport”,
but have put more transformative changes such as “cabin overhauls, fleet recapitalisations and route
expansion on hold”. “Risky bets that pushed the envelope in terms of innovation, such as Qantas’s
Project Sunrise (a New York–London–Sydney route) will likely be curtailed as airlines cautiously tread
through the next three to four years.” As a result, the pandemic has changed the shape of technological
adoption rather than accelerated it.
Even when the sector recovers, these new priorities are likely to remain. In the United States,
for example, airlines have been under considerable pressure from public health officials to collect
comprehensive passenger data and share it with public health authorities to enable more effective
contact tracing.68 Airlines’ data management systems are not equipped to collect this additional
information,69 and in the context of the pandemic, overhauling or retooling these systems was
considered too complex, time-consuming and expensive to be a viable solution.70 Reports suggest
that a compromise has been reached, with a third-party app now collecting the necessary data from
passengers.71 This preference for simplicity and off-the-shelf solutions, rather than a more permanent
transformation of outdated systems, illustrates the direction in which innovation is heading in this
sector.
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Collapsing market demand has left many companies fighting for survival, freezing innovation
processes at the December 2019 status quo.
Passenger transport has been under extreme pressure during the pandemic, and many companies
have been unable to pivot. According to Mr Dinte, companies are “fighting to survive, with all available
energy and capital going to sustaining basic operations and reducing daily cash burn”. Existing
technology trials have been stopped, mirroring the sector’s broader struggles. “Innovation in air travel
is costly and faces tremendous barriers to implementation,” explains Mr Dinte, “and we are not likely to
see major technological change in the near future.”

FIGURE 4: OPERATING REVENUE OF MAJOR US AIRLINES
Q2 2019 vs Q2 2020
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Mr Dinte predicts that airlines will likely emerge leaner, more focused, and with a greater emphasis
on profitability. “Going into the pandemic, the global airline sector was already the most financially
solvent in its history, but most carriers are restructuring their operations.” According to Asteris
Apostolodis of Air France-KLM, airlines are primarily “looking to innovate to transform operations to
improve efficiency and save costs”. There is an emphasis on technologies that will allow airlines and
manufacturers to optimise and streamline processes, such as data analytics. Airlines are uniquely
equipped with flight data that could be used to analyse routes and create optimal flight trajectories
to reduce fuel consumption. A data-driven approach could similarly improve maintenance, repair and
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overhaul (MRO) practices and optimise the design of route networks—planning where to fly, what
places to include in a route, how to price flights and what capacity to fly at.
AI could also be used to improve flight trajectories, reduce fuel consumption, automate processes
in aircraft maintenance operations, and assist with air traffic control. AI will benefit from a focus on
technologies that improve optimisation and efficiency, and it will be central to aviation’s innovation
strategy in the future. There is already interest in using AI in the cockpit, but industry insiders believe
bureaucratic politics and customer preferences will prevent algorithms from displacing pilots. While
obtaining safety certification remains the key challenge, the pandemic may also have delayed a greater
use of AI in the cockpit. Commercial flight demand has crashed, and projections suggest recovery will
take more than a year.72 It is therefore unlikely that demand for pilots will exceed supply in the near
future, weakening the case for an increased role for AI in the cockpit.
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6. Government administration
Governments have primarily relied on remote working tools (including cloud technology),
automation (particularly chatbots) and digital government services to respond to the pandemic.
Governments have much to gain from using these tools, but historically the public sector has been
somewhat behind the curve in introducing technological innovations (although some governments
make it a political priority to drive innovation forward).73, 74
Digitisation in government varies widely by country and application, in large part reflecting
different levels of cultural compatibility with technology and digital ways of working. Remote working,
for example, has seen mixed rates of adoption in the public sector. In the United States, only 20%
of local governments allowed remote working in 2019.75 Senior officials have been sceptical about
the effectiveness of remote working in government, largely due to concerns about efficiency and
absenteeism.76 In some developing countries, poor Internet infrastructure has meant that remote
working was not an option for many public officials.
Some governments were already using cloud-based services prior to the Covid-19 pandemic,
including Australia, Japan, Singapore77, the UK78 and the United States79. The extent to which these
services were being used was also increasing, at least in some countries.80 Prior to the pandemic,
concerns about data security had limited the rollout of cloud technology in some government
agencies,81 but advances in regulation and technology were helping to address those concerns and
persuade more public-sector bodies to adopt the technology.82 Some governments had also started
to deploy automation (e.g. chatbots), although many of the biggest opportunities for robotic process
automation had not been seized—for example, automating repetitive processes in finance, human
resources (HR) and procurement; processing applications for government benefits; and filing tax
returns.83 Governments were increasingly providing services online,84 but there were many unexploited
opportunities to further digitise services.

Remote working in government
As in other industries, governments have had to avoid placing workers in close proximity. However,
unlike some sectors, many government agencies had not put in place the necessary tools for remote
collaboration prior to the pandemic. This meant that they had to adopt these technologies quickly in
order to maintain operations.
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During the pandemic, a number of governments have shifted to remote working and have upgraded
their information technology (IT) to enable this, including collaboration tools, virtual meetings and cloud
technology. In some cases, cutting-edge technologies have been embraced. Prior to the pandemic,
senior leaders in government were sceptical about the effectiveness of remote working in the public
sector (partly due to concerns about work ethic) and inadequate Internet infrastructure. However,
following rapid implementation in response to the pandemic, the success of remote working may have
permanently changed practices. For example, experience with remote working during the pandemic in
Canada, Ireland and Singapore appear to have encouraged the respective governments to make this part
of the new normal,85 having gathered “proof of concept” that remote working has a relative advantage
even in government.
Overall, the pace of digital transformation in government has significantly accelerated during the
pandemic, as governments catch up with technologies that were already widely in use in industry in
order to manage operational challenges. Microsoft CEO Satya Nadella observed that in government,
“We’ve seen two years’ worth of digital transformation in two months.”86 Conventional wisdom on what is
required in terms of trials and observable success for public-sector innovation has irrevocably changed.

The pandemic is changing minds and culture in government, leading senior officials to embrace
new technology and innovation to a greater extent than before.
A recent survey of 160 government officials in 18 countries identified a change in culture within the
public sector: officials now feel that they have permission to question existing ways of working, and
their colleagues (and senior management) are much more open to innovation.87 Interviews undertaken
for this study corroborate this finding. Interviewees also indicated that this may lead to a lasting
culture change in government, as the adoption of new technologies (without negative consequences)
highlights the arbitrary nature of many of the established rules governing the public sector, and shows
that the old ways of working can and should be challenged and changed.
Staff at the Organisation for Economic Co-operation and Development (OECD) Observatory
of Public Sector Innovation (OPSI) suggest that governments are increasingly inviting external
stakeholders to submit proposals to develop new technologies. Although these invitations have been
extended in response to the pandemic, it is too early to conclude whether these collaborations are
solely the result of the pandemic. Jonathan Wong, chief of technology and innovation at the United
Nations Economic and Social Commission for Asia and the Pacific, notes that governments have been
increasingly listening to advice from scientists and collaborating with technology companies to develop
solutions. Some governments—including those of Burkina Faso, Colombia,88 Estonia and Latvia—
have organised “hackathons” or “public innovation challenges” for this very purpose, inviting external
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stakeholders to develop new technologies in a short period of time to counter the effects of the
pandemic. These have successfully produced innovations to aid government responses to the crisis. For
example, Estonia’s hackathon produced the initial concept for monitoring stocks of personal protective
equipment.89 This openness to soliciting external feedback—not just on policy, but on how to use
technology in government—makes governments more receptive to the latest developments, and more
likely to adopt cutting-edge technologies in the future.
Automation is being used to deal with the increased workload due to the pandemic, but it is
not taking over existing tasks.
The pandemic has increased workloads for governments across the globe. Citizens are demanding
information and guidance around the clock on how to stay safe, and governments have introduced
unprecedented stimulus and social insurance programmes to counter the effects of the pandemic.
Responding to requests from the public is a highly repetitive task and is currently beyond the capacity
of public officials due to the sheer volume of requests.
In response, governments have turned to automation to lighten the load. In particular, several
governments (including those of Australia,90 Austria,91 Estonia,92 India,93 Japan,94 Lithuania,95
Singapore,96 the UK97 and the United States98 ) are using specially developed chatbots to respond
to queries about the virus. Some chatbots focus on how individuals can stay safe, some focus on
measures businesses can take to operate safely, and some explain how to apply for unemployment
benefits. These chatbots have the advantage of being able to work day or night. They can also be
deployed at low cost and can substantially reduce the burden on human call handlers. For example,
Singapore’s public-sector chatbot, “Ask Jamie”, has reduced the number of enquiries to call centres by
50%. Many governments had considered using chatbots prior to the pandemic but were forced to act
during the pandemic due to the increased volume of requests for information.99
However, automation has yet to take on other, more routine tasks where demand has not yet
surged. This could be because governments have focused on areas at risk of being overwhelmed, rather
than on routine functions where there is less urgency in current workloads. Extending automation to
these other areas of government administration may prove more difficult, particularly if automation
threatens civil service jobs. In some areas of government, a high proportion of tasks could be
automated—for example, an estimated 80% of tasks in finance and HR could be automated to some
extent.100 In the UK, over 850,000 public-sector jobs are forecast to be displaced by automation by
2030.101 Some governments are already rolling out automation of routine tasks. While this will help to
cut costs and boost efficiency, managing the impact on public-sector workers will be key to the success
of such efforts.
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Governments have deployed cutting-edge technologies to help fight the pandemic, often in
collaboration with the private sector.
Historically, governments have not been at the forefront of deploying innovative technologies.
Although publicly funded research has been critical to many technological breakthroughs,102 the private
sector typically turns this research into products that are ready for use in industry. These products
are then adopted by government functions at a later date. During the pandemic, however, some
governments have taken the lead in adopting or adapting technologies to respond to challenges, or
have developed their own innovations (or commissioned others to do so), drawing on ideas from the
private sector and scientific community.
One of the key areas in which governments have developed new technology is contact tracing
and predicting outbreaks. Several governments103 have developed contact-tracing apps that notify
users if they come into contact with someone who has tested positive for Covid-19. While some
governments have relied on technology developed by Apple and Google for these apps, others have
tried to develop their own.104 Some governments have turned to users’ “digital footprints” to facilitate
contact tracing and/or predict where the virus might strike next.105, 106 In China, the government is using
facial recognition AI to monitor mask-wearing.107 India, Iceland, Poland, South Korea and the United
States have all made use of location data to analyse the spread of the virus, and Poland, Singapore
and the United States have used location data to monitor compliance with home quarantine orders.108
Some governments have used AI and “outbreak analytics” to predict the spread of the virus.109 While
the private sector has been a key contributor in developing the underlying technology for these
efforts, governments have put this technology to use during the pandemic because of its clear relative
advantage compared with conventional tracking and tracing mechanisms.
Singapore’s public sector has been a leader in deploying such technology during the pandemic
(although some have raised concerns about privacy, particularly the use of digital footprint analysis
and required location “check-ins”). The country has developed a range of solutions, including contacttracing apps and wristbands that protect user privacy by relying on short-range Bluetooth signals
(and do not collect users’ GPS data); automated temperature scanners; semi-autonomous robots
that collect data on social distancing in different environments; and analysis of digital footprints to
determine where individuals have been (and create check-ins for entry to shops and offices), with the
aim of easing the process of contact tracing.
Governments’ efforts to be at the cutting edge in applying innovative technological solutions have
been driven by necessity, as they respond to the unprecedented challenge of the pandemic. Many
of the projects where governments have been innovating—such as contact tracing and providing
information to the public—are for the public good, requiring a single, co-ordinated, governmentled approach to innovation, rather than the disparate efforts of private firms. When the pandemic
subsides, governments are expected to revert to their traditional approach, providing public funding
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for foundational research but allowing the private sector to lead technological innovation. However,
when governments need to provide technological leadership in the future, they will be in a better
position to do so, having demonstrated what they can achieve. Their collaboration with external
stakeholders to develop innovations will also make it easier to innovate in the future; those with the
strongest existing partnerships have performed best in pushing forward technological innovations to
respond to the pandemic.
Governments are planning to double down on broader digital transformation following the
pandemic.
Some governments are looking to technology to power their economic recovery from the pandemic
as part of post-pandemic stimulus packages. For example, Singapore’s government has deepened its
commitment to using digital technologies over the longer term. It has allocated a technology budget
of US$3.5bn for 2020, which includes spending to broaden digital public services for the public and
business; expand the country’s commitment to the cloud; upgrade the country’s information and
communications technology (ICT) infrastructure; and increase the use of data analytics, AI and sensors
within government.110 This is likely to stimulate the economy and boost government efficiency over the
short and longer term.
Germany has adopted a similar approach. The government will focus on digitising its administrative
processes and on providing digital services to the public, including through citizen digital identification.
The country is also pursuing an open data strategy.111 Austria, meanwhile, is doubling down on
automation to save public resources, recognising the fiscal toll of large public stimulus packages.112 The
United States is also interested in deploying robotic process automation in government, with some
government agencies already tendering for automation solutions.113 This push to roll out automation
contrasts with government approaches prior to the pandemic, when the use of automation was largely
limited to chatbots.
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FIGURE 5: GLOBAL AVERAGE SCORES IN UN ONLINE SERVICE INDEX
2003–2020
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Figure 5 shows worldwide average scores on the United Nations Online Service Index, which
measures the quality of information on government websites, as well as the availability of that
information. The index shows a strong increase in scores in recent years, and future editions of the
index are likely to reflect an acceleration of that trend from 2020, highlighting significant improvements
in the quality and availability of government information. (The 2020 index data was collected prior to
the onset of the pandemic.)
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7. Conclusions
The Covid-19 pandemic is the most significant global disruption since World War II. The world’s
leading economies have slipped into recession, and the global contraction has already surpassed the
depths of the 2007-09 financial crisis twice over, with further economic destruction more likely than a
rebound. While the global financial crisis was primarily a problem of collapsing demand, the pandemic
is eliminating supply around the world as entire industries find themselves unable to offer some or all of
their products and services. At the time of publication, both a global deflationary spiral and widespread
sovereign defaults remain very real possibilities.
Just as the disruption is more severe than before, the opportunity to remake organisations, the
economy and society is greater than in past crises. The pandemic is affecting different industries in
different ways—permanently changing innovation processes in some, and freezing the status quo in
others—but certain trends are apparent across sectors.
Simple solutions are almost always preferred unless transformational plans are already under
way.
Off-the-shelf solutions are an affordable option at a time of great financial strain for many
organisations. They can be rapidly deployed, and they do not require a revamp of data management
systems in order to respond to the problems of the moment. Low fixed costs and relatively short
commitment periods also make these solutions particularly suitable to unpredictability.
The value of low-cost innovation also represents a trade-off with privacy and cybersecurity that
people are increasingly willing to accept. Developing proprietary systems inherently assigns liability to
the business owner for data breaches. Using platforms as a service (PaaS) can help to mitigate this risk,
as the architect and manager of the platform take on primary responsibility for privacy and security.
PaaS third parties are generally better equipped to manage data security as these platforms are their
core business.
Even when organisations forsake simplicity for a more transformative effort, the acceleration of
these plans is possible only with strong performance. For organisations that are struggling to bring in
enough revenue to survive, massive change is out of the question. Even among organisations whose
business models have remained resilient throughout lockdowns and economic downturn, the instinct is
to accelerate existing digital transformation efforts rather than to design new plans.
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Observable success still matters, although it is increasingly industry-agnostic.
Organisations are increasingly looking beyond their sector for new innovations. Prior to the
pandemic, many organisations defined their peer groups rather narrowly and evaluated only those
innovations among competitors with similar business models, rather than looking to other sectors
for inspiration. However, the disruption caused by the pandemic has prompted insular sectors, such
as education and government, to look to others for innovations with a track record of success. The
successful introduction of innovations that have been widely embraced in other sectors is helping
to call into question the conventional wisdom about the exceptional nature of the education and
government sectors.
While organisations are more likely to look outside their peer groups for new innovations, withinindustry success is still easier to replicate because similar organisations have similar infrastructure.
Urgent needs require urgent solutions, and hardware-heavy innovations are more likely to work quickly
if the underlying infrastructure is already well established. In the healthcare industry, for example,
digital health companies’ and primary care providers’ past successes with teleconsultation have helped
other medical disciplines rapidly implement similar solutions.
Track record still matters, however, and innovations that are based on emergent technologies and
have niche applications remain frontier technologies. For example, blockchain has enormous potential,
but organisations are unwilling to take on the risk of deploying a technology with few successful use
cases during such significant disruption. Organisations are likely to reassess frontier technologies when
the economic and public health environments improve.
Trials and product rollouts are being condensed—perhaps permanently.
Emergency deployments of nascent technology have demonstrated use cases that will change
the contours of post-pandemic innovation. In transport and health, fast-tracked innovation
is demonstrating that existing protocols for innovation design, testing and deployment were
unnecessarily lengthy. For example, although the technology powering AVs has been relatively stable
over the past few years, new use cases during the pandemic—for example, using AVs to transport
Covid-19 samples—has sparked a radical acceleration of the timeline for product redesign, testing,
regulatory reform and deployment. Although emergency measures to relax regulatory oversight—
particularly regarding privacy, cybersecurity and safety—may not be viable outside of an emergency
context, the experience has given businesses and governments the confidence to move more quickly
than before.
Similarly, risk-averse organisations are abandoning their conventional wisdom on digital
transformation. In the government sector, for example, the rapid transition to remote working has
helped to convince managers that their culture is more amenable to innovation than they realised, and
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long-held beliefs about remote work and productivity are being challenged. This is paving the way for
greater experimentation, pace and risk tolerance in digital transformation.
Some of the world’s most innovative organisations are also embracing greater experimentation,
pace and risk. Companies are increasingly willing to rush out products or services to clients, and to
experiment with real-world applications. Rather than confining experimentation to a pre-competitive,
internal process, there is greater willingness to make modifications to products and services that are
already in front of customers. In the all-important virtual meetings space, for example, competition has
led to public experimentation with meeting security, noise suppression and user interfaces.
Despite these changes, there will still be late adopters and laggards in all sectors. More conservative
sectors, such as education and government, are unlikely to leapfrog pioneering industries, and some
reversion to pre-pandemic conventional wisdom is inevitable. However, the extent of the disruption
presents a unique opportunity to remake the world. Hopefully, the promise of a more innovative future
offers some solace in this moment of strife.
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