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Main findings

This paper reviews the state of knowledge on progress in digitalisation and its impact on growth and
gaps in productivity and incomes. Digital technologies can support productivity growth but their full
potential remains unrealised and their benefits unequally shared because of insufficient investment in
enabling intangibles assets (including R&D, organisational capital, management skills, ICT skills) and
uneven access to communication networks within and across countries.

This analysis is timely as the COVID-19 shock generates new challenges and opportunities for the
digital transformation to revive productivity growth and contribute to narrowing productivity and income
gaps. On the one hand, COVID-19 and some of the policies implemented to soften its impact on people
and firms can further slow productivity growth and lead to a more uneven distribution of the benefits of
the digital transformation. On the other hand, COVID-19 offers opportunities to redesign policies in a
vast range of areas, which can not only durably accelerate the digital transformation but also lead to a
wider sharing of its economic benefits.

Which of these scenarios will prevail in the post-COVID-19 world is uncertain as COVID-19 is still
unfolding and much will depend on the kind and effectiveness of policies countries will implement in the
recovery period. Drawing on past and ongoing OECD work, the paper proposes a multipronged policy
approach to durably accelerate the diffusion and uptake of digital technologies across all layers of
society, and share their benefits more widely. The building blocks of the proposed LIFT approach are
the following:

e Lifelong learning for all. Skills are crucial to adopt and effectively use digital technologies;
Building effective and inclusive lifelong learning programmes is key to ensuring everybody has
the opportunity to acquire and upgrade the skills needed to thrive in a digital world. This hinges
on boosting adult learning programmes and on-the-job training schemes, through awareness
campaigns and targeted financial incentives, and better integrating digital tools into school
curricula aimed at developing cognitive and non-cognitive skills.

¢ Intangibles finance for the knowledge economy. Intangible assets (such as managerial talent,
software and R&D) are an essential complement to the digital transformation. Easing financial
frictions, accelerating the development of equity markets and providing more generous and
targeted support to intangible investment can allow more firms, especially small ones, to
increase intangible investment and seize the opportunities offered by the digital transformation.

o Framework market conditions for the digital age. Digitalisation has been concomitant with a
widespread decline in business dynamism and increasing market concentration, especially in
digital-intensive industries. Reversing these trends requires policies fit for the digital age,
especially in the areas of taxation, competition law and enforcement, digital security, firms’ entry
and exit, and e-government. Progress in these areas can secure a level-playing field and market
openness, promote business dynamism and increase trust in the digital economy.

¢ Technology access via digital infrastructure. Digital infrastructure is a necessity for participating
in economic and social life and exploiting the opportunities digital technologies offer. However,
access to communication networks is still uneven within and between countries, hampering the
take up of digital technologies and international technology diffusion. Fiscal incentives to
encourage private investment in underserved areas, direct public investment where private
investment is not commercially viable, and ensuring competition in telecommunication markets
would improve and widen access to communication networks and support the digital
transformation everywhere.
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Spurring growth and closing gaps
through digitalization in a post-COVID
world: Policies to LIFT all boats

An OECD contribution to the G20 Italian Presidency 2021:

1. Introduction

Digital technologies offer a vast potential to enhance welfare and living standards by raising product and
service quality, and productivity growth. However, it is widely acknowledged that much of this potential is
yet to be realised, as reflected by the productivity slowdown many countries experienced over the past 20
years. Moreover, concerns have emerged that digitalisation is contributing to widen performance and
income gaps across firms and workers. The COVID-19 crisis has heightened these concerns as the
capacity to benefit from the acceleration in the digital transformation caused by the COVID-19 shock varies
across firms and individuals.

Public policies need to ensure that the digital transformation sustains growth while contributing to closing
income and productivity gaps. Drawing on a large body of research, including OECD work, this paper aims
at summarising current knowledge on the drivers of digitalisation, its role in widening firms’ performance
and income gaps and what policies can do to support a strong and inclusive digital transformation. Fully
realising the benefits of digital technologies and sharing them widely across and within countries requires
appropriate market incentives to widen digital adoption and increase investment in complementary factors
(such as communication networks) and intangibles assets (such as organisational capital, cognitive and
non-cognitive skills, data, software and R&D). Moreover, rapid advances in digital technologies (e.g.
artificial intelligence) will make these complementary factors even more important in the future, as the
demand for high-speed communication networks increases and human-machine interactions become
more complex and pervasive.

Digital technologies have been spreading rapidly but many obstacles still hamper their wider adoption and
effective use. These include uneven access between and within countries to communication networks and
intangible assets. As a result, as discussed in Section 2, digital technologies’ reach and benefits vary
significantly across firms, socio-economic groups and countries. Large digital divides persist between

! The report was prepared by a team from the OECD Economics Department including Giuseppe Nicoletti, Mauro
Pisu, Hyunjeong Hwang, and Christina von Riiden, with contributions from Hélia Costa. Editorial support was provided
by Sarah Michelson. The report benefited from inputs from the following OECD directorates: Centre for
Entrepreneurship, SMEs, Regions and Cities, Directorate for Financial and Enterprise Affairs, Directorate for Public
Governance, Directorate for Science, Technology and Innovation, Directorate for Tax Policy and Administration and
the Sherpa Office. The report also greatly benefited from interactions with the Italian G20 team.
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advanced and emerging-market economies, urban and rural areas, large and small firms, high- and low-
skilled individuals, hindering strong and inclusive growth. Small and low productive firms often fail to adopt
digital technologies in the first place and, when they do, they are unable to reap their full benefits. This is
especially problematic in economies where micro and small firms, and informal activity, account for a large
share of employment and output. Persistent digital divides contribute to productivity gaps between firms at
the technology frontier and those lagging behind. In turn, this weighs on aggregate productivity growth and
widens differences in average wages between firms, contributing to wage and income inequality (Figure 1)
(Criscuolo et al., 2020jy; OECD, 2020p)).

The COVID-19 shock adds new difficult challenges and risks, potentially aggravating these trends. As
discussed in Section 3, the fall in investment and international trade, lower mobility of workers across
sectors and firms, erosion of unemployed workers’ human capital and students’ educational losses
because of school closures jeopardise long-term growth prospects and inclusiveness. In the shorter term,
firms and households who were less familiar with digital technologies have been less resilient during the
crisis. Initial data show that young people, low-skilled and non-standard workers (i.e. informal, self-
employed and part-time workers) have experienced starker income losses (OECD, 2020g3)). At the same
time small firms and those with no or low intangible capital face higher risks of distress and failure
(Demmou et al., 20214).

With appropriate policies, however, the COVID-19 shock offers opportunities to expedite the digital
transformation and share its benefits more widely (OECD, 2020js)). Digitalisation processes — previously
hampered by inertia, lack of vision, urgency, or budget — have suddenly become necessary to implement
governments’ emergency responses and allow many people and firms to keep working and producing
during lockdowns. Drastic surges in the number of people teleworking, the large rise in online platforms’
activity and e-commerce, and the continuity of access to public services during lockdowns are a testament
to these changes (OECD, 2020i; OECD, 20217;; OECD, 2021j).

Figure 1. Linking digitalisation, productivity and income gaps
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Source: OECD.

The COVID-19 shock has pushed many OECD and G20 countries to implement a range of — often overdue
— policies aiming at accelerating the digitalisation of public and private-sector activities. These include
improving broadband connectivity, helping firms to adopt online business models, promoting online
payments and digital government services, and enhancing digital skills. Building synergies among this wide
range of policies and interventions requires careful coordination across policy areas.



| 7

To tackle the interlocking challenges and seize opportunities this paper puts forward, based on past and
ongoing work across OECD directorates, a comprehensive approach to accelerate the diffusion of digital
technologies. The key elements of the proposed LIFT approach are the following:

Lifelong learning for all: As skills are key to the successful adoption of digital technologies, policy-
makers should step up efforts to increase participation in adult learning programmes and on-the-
job training, and effectively integrate digital tools and skills into school systems also through better
teacher training (OECD, 2020yg)).

Intangibles finance for the knowledge economy: To enhance firms’ investment in intangible
assets, which are complementary to the digital transformation, policies should aim at easing
financial frictions, accelerating the development of equity markets and providing public support to
intangible investments where needed (Demmou and Franco, 202110j).

Framework market conditions for the digital age: Innovation and access to markets are key to
a broad-based digital transformation. Yet, digitalisation has been concomitant with a widespread
decline in business dynamism and increasing market concentration, especially in digital-intensive
industries. This calls for policies fit for the digital age, especially in the areas of taxation, competition
law and enforcement (OECD, 202011;; OECD, 202012)), digital security (OECD, 201913;; OECD,
2020p4)), firm entry and exit (OECD, 2020p3; OECD, 2020141), and digital government (OECD,
2020115). Progress in these areas is crucial to secure a level-playing field, ensure market openness
and promote business dynamism while enhancing trust in digital technologies.

Technology access via digital infrastructure: More than ever before, universal connectivity is
key to participating in economic and social life (OECD, 2020j16]), but access to communication
infrastructure is still uneven, slowing down digitalisation and abetting inequalities. Policy
interventions, such as fiscal incentives to encourage private investment in underserved areas or
direct public investment where it is not commercially viable, leveraging public procurement
strategies for the supply of digital infrastructure while ensuring competition in telecommunication
markets would widen access to communication networks and support the digital transformation
(OECD, 2020s)).

2. Digitalisation, elusive productivity gains and increasing wage gaps

COVID-19 has hit while the global economy was already grappling with a persistent productivity slowdown.
In most advanced economies, yearly productivity growth had been around or below 1% for the past fifteen
years (Figure 2, Panel A and B). In some emerging-market economies productivity growth had been
stronger, but the global financial crisis significantly slowed down their productivity convergence towards
advanced economies (Figure 2, Panel C). COVID-19 could be a further threat to global productivity
dynamics (di Mauro and Syverson, 20201) and its economic consequences risk entrenching the
productivity divide between advanced and emerging-market economies.
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Figure 2. Productivity growth was already declining before the COVID-19 shock
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Source: OECD (201932)) based on OECD Productivity Statistics (database) http://dx.doi.org/10.1787/pdtvy-data-en, Economic Outlook dataase,
and World Bank indicators https://data.worldbank.org/indicator/SP.POP.TOTL. *15 G20 members for which data was available (Australian,
Canada, European Union, France, Germany, Italy, Japan, Korea, Mexico, New Zealand, Russia, South Africa, Turkey, United Kingdom, and
United States).

2.1. Persistent digital divides contribute to curb economy-wide productivity gains

The productivity slowdown is, at first glance, puzzling as it has occurred at a time of rapid advances in
digital technologies. Digital technologies can lead to efficiency improvements through a variety of channels
(Syverson, 201133; Goldfarb and Tucker, 2019347)). They lower transaction costs in market exchanges (e.qg.
acquisition and use of information, matching of buyers and suppliers, search and transport costs, tracking
and verification), allow firms to innovate (both products and processes, for instance by automating routine
tasks) and scale up rapidly best practices (e.g. by outsourcing costly digital spending via cloud computing
and telework). The intangible nature of many digital technologies can also lead to “scale without mass”
effects (Brynjolfsson et al., 200835)), allowing firms, such as online platforms, to become global players


http://dx.doi.org/10.1787/pdtvy-data-en
https://data.worldbank.org/indicator/SP.POP.TOTL
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with a relatively small number of employees and few physical assets.? Over the past decade, online
platforms have indeed become ubiquitous and many of them expanded globally (Costa etal.,
forthcomingpz7).

A leading explanation of the failure of digital technologies to offset the aggregate productivity slowdown
lies in their complementarity with intangible assets that are often difficult and costly to acquire. These
include organisational capital and management skills, human capital and ICT-related skills as well as data
and software, in addition to access to communication infrastructure. For instance, a recent OECD study
finds that by closing half of the skills gap with top performing countries the average OECD country could
increase the adoption rate of digital technologies by 6-8% and raise firm productivity growth by 3.5
percentage points after three years (Sorbe et al., 2019p23)). Historically, complementary factors were crucial
to the widespread deployment and effective use of other major general purpose technologies (Box 1).
Looking ahead, new technologies requiring complex skills and altering the way people think, act and
interact among each other and with machines, such as artificial intelligence, are likely to strengthen the
complementarity between digital technologies and intangibles (Sorbe et al., 201923}; Brynjolfsson, Rock
and Syverson, 20183)).

Acquiring these complementary intangible assets, however, is costly and takes time, which could explain
the delay of the digital transformation in generating strong aggregate productivity growth (Brynjolfsson,
Rock and Syverson, 2018;3¢]). Moreover, the ability to acquire these assets greatly differs across countries,
firms and individuals, implying rising digital divides across and within countries. For instance, emerging-
market economies have markedly lower intangible assets than advanced ones (Figure 3).

Figure 3. Intangible assets vary markedly across countries
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Note: Intangible assets’ gross fixed capital formation is computed either using INTANInvest or, for countries not covered by INTAN-Invest, using
a combination of data sources and a novel methodology described in Demmou and Franco (2021j10). In order to make the two sources fully
comparable, the training component of intangible investment is excluded. Value added is based on the World Bank GVA data series. Total gross
fixed capital formation is obtained from the OECD National Accounts (GFCF by assets tables), complemented with data from National Statistical
offices and corrected to account for the intangible asset types that are not included in standard GFCF calculations. All the three variables
employed to build the ratios of interest are measured in national currency constant 2015 prices.

Source: Demmou and Franco (20211a).

2 For instance, the Whatsapp messaging platform went from serving 200 million users with 50 employees at the
beginning of 2013 to serving 420 million users with 55 employees just one year later (Olson, 2015(232)).
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Digital divides also persist in terms of internet connectivity. Still today, less than half of the South African
and Indian population have private access to internet services, against two thirds of the population in
several advanced economies. The world average broadband penetration is just half of the OECD average
(OECD, 2020y5). Although average broadband speed has generally been increasing over time (Ookla,
202037)), access to high-speed internet connections remains limited and continues to vary greatly across
countries (Figure 4). In 2020, the percentage of fibre in total fixed broadband connections was about 80%
in Korea and Japan against less than 5% in Germany, Austria, United Kingdom, Israel, Belgium and
Greece.

Box 1. Innovations and productivity growth: the long view

History shows that the relationship between technological innovations and productivity growth is neither
simple nor linear. Labour productivity growth has followed decade-long waves, with accelerations following
not major inventions or innovations but rather their widespread diffusion. Many general purpose technologies
have generated productivity gains only after a long temporal lag and might even have contributed towards a
productivity slowdown in the early adoption phase (David, 19903q; Hornstein and Krusell, 19960
Brynjolfsson, Rock and Syverson, 20183¢)). For instance, it took a full century of complementary innovations
and improvements for the steam engine (developed in the late 18" century in Great Britain) to be widely
adopted and yield broad based productivity benefits (Allen, 2012u1;; Rosenberg, 1972u42;). The diffusion
process of the electrical dynamo across production plants was also slow as it started 20 years after the
introduction of the carbon filament incandescent lamp by Edison and Swann (in 1879), and of the central
generating stations in New York and London (early 1880s) (David, 1990¢), and was greatly heterogeneous
across countries and industries (Ristuccia and Solomou, 2014p3)). Data on the diffusion across countries of
major new technologies over the past 200 years indicate that differences in adoption lags and in the intensity
of use explain a significant share of the cross-country income divergence in the 18" and 19" centuries (Comin
and Mestieri, 201844)).

Implementation lags and differences in intensity of use can also help explain the missing productivity benefits
of advanced digital technologies. As with other general-purpose technologies of the past, the widespread
and effective use of digital technologies follows an extended period of incremental technical improvements,
a gradual and protracted diffusion process and the confluence with other streams of technological
innovations, through which they can acquire a broad domain of specific applications. The productivity effects
of advanced digital technologies thus hinges on complementary innovations and investments involving
organizational changes, new skills and the accumulation of intangible capital (Brynjolfsson, Rock and
Syverson, 2018z¢); Pilat and Criscuolo, 2018s)).

The level of skills can explain the speed and timing of technology diffusion (Rosenberg, 197242); Broadberry
and O' Rourke, 2010pus)). Secondary inventions improved and adapted major new technologies, facilitating
their diffusion and allowing them to better suit demand (Rosenberg, 1972(42). The diffusion hinges on the
skills necessary to make and utilise inventions in their operating environment.

Access to finance also played an important role. The diffusion of innovation is characterised by two stylised
facts: 1) high uncertainty about the benefits; 2) high sunk costs of new technologies (Hall, 20097). For this
reason, in some countries advanced financial systems have played an important role in overcoming these
two barriers (Cameron, 1975ug)). In Belgium, France, and Germany, for instance, joint stock investment was
organised to promote railway equipment and construction based on imported British steam engine
technology, and it facilitated the rapid diffusion of steam engines in these countries.

National and international policy support and coordination is another factor that can facilitate not only the
creation but also the diffusion of new technology:

e Based on numerous case studies, mostly from the United States, Mazzucato (2015p9]) argues that
public investments have proved transformative in many industries, such as the Internet,
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nanotechnology, biotechnology and clean energy, and helped to create new markets. Such
transformational public investments were the result of policies aimed at tackling what were
considered unique challenges and not just at correcting market failures.

e Empirical studies show that in the 1920s the expansion of international trade facilitated the diffusion
of electricity technology across countries financed by allowing for the provision of long-term loans for
overseas infrastructure investments (Cameron, 1975pus)). After WWI, international capital markets
experienced a remarkable recovery with the de facto establishment of the gold-exchange standard
as an international monetary system in 1928, and war-debt settlements with the Young Plan in 1929,
though trade tariffs remained high (Broadberry and O’ Rourke, 2010u¢)). In the same vein, some
studies show that the resurgence of restrictions on capital mobility since the 1930s slowed the
diffusion of technology and productivity growth (Wolf, 2010j49j).

Figure 4. Broadband subscriptions vary in terms of coverage and quality

Fixed broadband subscriptions per 100 inhabitants, by speed tiers, June 2020
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Note: Based on Dec. 2019 speed tiers. Mbps = Megabits per second. Australia: Data reported for December 2018 and onwards is being collected
by a new entity using a different methodology. Figures reported from December 2018 comprise a series break and are incomparable with
previous data for any broadband measures Australia reports to the OECD. Speed tier data are only for services purchased over the National
Broadband Network (NBN), which comprise the majority of fixed broadband services in operation. There is no public data available for the speed
of non-NBN services. Mexico and Switzerland: Data are preliminary. New Zealand : Speed tiers are for 2018 instead of 2020. Poland: Data are
OECD temporary estimates.

Source: OECD, Broadband Portal, www.oecd.org/sti/broadband/oecdbroadbandportal.htm (accessed on 3 June 2020).

Within countries, the digital divide between rural and urban areas is wide (Figure 5, Panel A). On average
across OECD countries, the region with the best digital infrastructure has a 23 percentage point higher
share of people with access to fast (above 30 Mbps) internet networks than the region with the worst
access; one in three households in rural areas do not have access to high-speed broadband at all (OECD,
2020s07). In ltaly, for example, 90% of urban households benefit from access to high-speed broadband,
but only 43% of rural households do so. Overall, only seven countries, out of 26 for which data are
available, have succeeded in providing more than 80% of households in rural regions with a high-speed
connection.
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Overall, productivity in rural areas is typically 20% lower than average productivity in urban areas within
the same country, with this gap yawning in many countries (OECD, 2019s3). COVID-19 may have
contributed to widening geographical divides as urban areas have better digital connectivity and a larger
share of jobs amenable to telework than rural areas (OECD, 2020;s2;) (OECD, 2019s1)). Policies to address
infrastructure bottlenecks (both in terms of availability and affordability) in places with insufficient access
can therefore entail a double-dividend by improving productivity and attracting high value-added jobs to
rural areas.

Yet, digital divides can have many more aspects. For instance, in OECD countries internet-use rates are
on average 22% higher for high-income than low-income households. Within households, internet use
rates are up to 18 percentage point higher for men than women (OECD, 2019;s3)). These differences are
likely to be even more marked in developing countries. The gap in internet use between large and small
firms also remains significant in some OECD countries (Figure 5, Panel B) and many emerging-market
economies. Moreover, in 2018 less than 20% of small businesses against 50% of large firms in OECD
countries had access to high-speed broadband (OECD, 2020s)).

Figure 5. Connectivity differs substantially between rural and urban areas and firms of different
sizes

Panel A: Percentage of households with access to Internet >30Mbps in 2019 or latest available year, at the rural and
national levels
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Note: Except where otherwise stated, only enterprises with ten or more employees in manufacturing and non-financial market services industries
are considered. Size classes are defined as: small (10-49 employees), medium (50-249 employees) and large (250 employees or more). Fixed
broadband only except Canada, Japan, Korea and Switzerland, which include mobile broadband.

Source: Panel A: OECD (2020s0); OECD 2020; Panel B: OECD ICT Access and Usage by Businesses Database, http://oe.cd/bus (accessed
in May 2021).
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2.2. Productivity gaps between frontier and laggard firms are increasing

The uneven diffusion of digital technologies is a key determinant of the productivity gap between frontier
and laggard firms. Firm-level data indicate that for firms at the technological frontier productivity growth
has continued at an unbroken pace while it has decelerated for low productive firms (Figure 6, Panel A)
(Andrews, Criscuolo and Gal, 201619)). These gaps have sizeable macroeconomic consequences as lifting
the productivity of the lowest productive firms (i.e. firms in the bottom 40% of the productivity distribution)
to median productivity level would boost aggregate output by up to 6% (Berlingieri et al., 202054).

The productivity gap has widened especially in digital-intensive sectors (Figure 6, Panel B) suggesting that
the muted effect of digitalisation on aggregate productivity reflects the inability of laggards to adopt the
best practices and technologies from the frontier (Gal et al., 2019ps). Similarly, Corrado et al. (2021
forthcomingss)) find the productivity difference between frontier and laggard firms to be significantly larger
in intangible-intensive sectors (Figure 6, Panel C).

Figure 6. The productivity gap between frontier and laggard firms is increasing

Panel A: Evolution of multifactor productivity in the non-farm, non-financial business sector
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Panel B: Evolution of productivity dispersion (difference between frontier and laggards) grouped by digital intensity,
(2002=100)
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Panel C: Evolution of productivity dispersion (difference between frontier and laggards) grouped by intangible
intensity (2000=100)

Productivity dispersion by intangible intensity
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Note: Panel A and: B: The “frontier” is measured by the average of log multi-factor productivity, based on the Wooldridge (2009) methodology,
for the top 5% of companies with the highest 3-year moving-average productivity levels in each 2-digit industry and year, across 22 OECD
countries. The “firms below the frontier” corresponds to the average of the log-productivity distribution of non-frontier firms in each industry and
year. The values obtained for the detailed 2-digit industries are averaged to industry groups that are classified either as having “high” or “low”
digital intensities according to the methodology in Calvino et al. (2018). The series are normalised to 100 in the starting year (2002=100). The
coverage of companies in the last year, 2018 is more limited than in previous years, hence the figures for that year might be less accurate.
Countries that are included in the global frontier calculations in Panel A are: Australia, Austria, Belgium, Denmark, Estonia, Finland, France,
Germany, Hungary, Ireland, Italy, Japan, Korea, Netherlands, Portugal, Poland, Spain, Slovenia, Sweden, United Kingdom and the United
States. Panel B includes the European subset of these countries. Panel C: The graph plots the evolution of productivity dispersion for high and
low intangible intensive industries, after controlling for other factors driving productivity dispersion including average gross output, capital and
labour inputs and capital-labour ratios. Country-industries are ranked by their intensity of intangible investment in the year 2000. Country-
industries above the median are classified as “High intangibles intensity”, country-industries below the median as “Low intangibles intensity”.
Averages weighted by gross output across two-digit industries are shown for both groups, normalized to 0 in the starting year. The time period
is 2000-15. Productivity dispersion is measured as the 90-10 difference in multi-factor productivity a la Woolridge, i.. the difference in productivity
between firms at the 90th percentile of the productivity distribution in a country-industry and firms at the 10th percentile. The vertical axes
represent log-point differences from the starting year: for instance, productivity dispersion in the high intangible intensity group has increased
by about 0.17 in the final year, which corresponds to approximately 17% higher productivity dispersion in 2015 compared to 2000. Countries
included are AUT, BEL, DEU, DNK, FIN, FRA, IRL, ITA, NLD and PRT.

Source: Panel A and B: OECD based on Bureau van Dijk ORBIS data. Panel C: Corrado et al. (2021 forthcoming;ss)).

As highlighted above, the inability of many firms to adopt and use effectively digital technologies is partly
attributable to the lack of complementary intangible assets such as skills (Corrado etal.,, 2021
forthcoming[48]; Haskel and Westlake, 2018[49]; OECD, 2013[50]). Businesses with access to a large pool
of skills or offering formal training courses thus tend to experience higher growth, are more productive and
more resilient to economic shocks (Cette et al., 2020;57;; Squicciarini and Samek, forthcomingiss)). Even
among the global top 500 MNEs covered by the OECD Analytical Database on Individual Multinationals
and Affiliates (ADIMA), highly digitalised firms recorded in the two years before COVID-19 higher sales
growth (after controlling for average industry growth) than less digitalised ones (Figure 7). Recent OECD
evidence also show that firms at the productivity frontier employ twice as much high-skilled staff as those
that lag behind, pointing to their relative advantage in hiring scarce talents (Figure 8).
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Figure 7. Digitalisation is associated with higher sales growth

Average sales growth
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Note: The graphs show the average of normalised sales growth of firms in the OECD ADIMA dataset with a high or low digital presence. For
each firm, the normalised sales growth is computed as the firm's sales growth minus the sales growth of the industry they belong to. The digital
presence index is computed with the cumulative page rank for the websites belonging to each MNE derived from the OECD ADIMA Database
(oe.cd/ADIMA). High Digitalisation Firms are those with a digital presence index above the industry median, otherwise they are classified as
Low Digitalisation Firms.).

Source: OECD calculations based on the OECD ADIMA Database (OECD, 2020;59)) (0oe.cd/ADIMA).

Skill shortages were increasing before the COVID-19 crisis hit, hardening competition for talent and
lowering productivity growth, especially of small and laggard firms (Gal et al., 201925;; Manpower, 2020s07)
(Figure 9). As computing memory and speed, software and algorithms developments are rapidly enlarging
the scope of artificial intelligence and machine learning applications, many skills may become outdated.
Overall, OECD research suggests that in the early 2010s’ 14% of jobs were at high risk of automation,
rendering their skills obsolete (Nedelkoska and Quintini, 2018s1j). Digital skills are not immune to the risk
of obsolescence as for instance, coding skills tend to become outdated after only a few years. Absent
policy action, these trends could heighten already pressing skill shortages and job-skill mismatches across
OECD and G20 economies.

Figure 8. The skill composition differs along the productivity distribution
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Note: Horizontal axis classifies firms based on labour productivity: Frontier are firms in the 10% of the labour productivity distribution; Median
are those within the 40t and the 60th percentiles; Laggards are those in the bottom 10%
Source: OECD (2021;s4)).
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Figure 9. Global skill shortages are high and rising
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Note: The survey includes the following countries: Australia, Belgium, Finland, France, Germany, Japan, India, ltaly, Israel, Mexico, Netherlands,
Norway, United Kingdom, United Sates, Spain, Sweden does not cover Russia, Africa (with exception of South Africa), the Middle East, and
Indonesia.

Source: Manpower (2020s3)).

SMEs generally use digital technologies less intensively than large companies as they face more difficulties
in acquiring the necessary complementary factors due to a host of factors, including financial constraints
and the absence of professional management (OECD, 20194). This weighs heavily on aggregate
productivity performance as SMEs account for the bulk of employment and activity in many OECD and
G20 countries (firms with less than 250 employees account for more than 70% of total employment and
value added on average across OECD countries) (OECD, 2019p4). As a result, the difference between the
share of SMEs and large firms adopting digital technologies remains significant, and in some cases (e.g.
high-speed broadband and cloud computing) it even increased over the past decade (Figure 10).

Figure 10. Large firms adopt digital technologies more often than small ones

As a percentage of enterprises with ten or more persons employed
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Note: Broadband includes fixed connections with an advertised download rate of at least 256 Mbps. For each ICT tool or activity, based on data
available for 2010 and 2018, a simple OECD average was calculated for large and small firms. For the most recent year, data refer to 2018 for
the majority of countries, with the following exceptions: for ERP, CRM, SCM and RFID, data refer to 2017. For the earlier data year, data refer
to 2010 for the majority of countries, with the following exceptions: for cloud computing, data refer to 2014 for the majority of countries. For Big
data, data refer to 2016. For RFID, data refer to 2009 for the majority of countries. For high-speed broadband, data refer to 2011 for the majority
of countries.

Source: OECD (2019ss)).
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Some scholars and policy makers have voiced concerns over the current patent system as it does not
always favour investment in intangibles and innovation in addition to slowing down technology diffusion.
Patents, along with other intellectual property rights, such as trademarks, designs, and copyright, grant
innovators a temporary period of market power to appropriate the benefits for their innovation efforts, thus
strengthening incentives to innovate and produce original ideas (Nordhaus, 19697). Patents are less
important than other forms of intellectual property rights (OECD, 20151;). However, critics argue that the
current patent system results in an excessive number of patents, sometimes of dubious quality. The
resulting fragmentation of patents’ ownership can reduce R&D and innovation by raising transaction costs,
creating bargaining-coordination problems over licensing and exposing firms to excessive patent litigation
risks (Cohen, Nelson and Walsh, 2000,7). These problems can be particularly acute in “complex
technology” industries and where innovation is cumulative, as it requires inputs from a large number of
patented components held by different entities. When bargaining over patent licensing fails (because of
asymmetric information and coordination problems among the many parties involved), follow-on innovation
may be forsaken altogether (Heller and Eisenberg, 1998ss;; Bessen and Maskin, 2009j9;; Galasso and
Schankerman, 201070)).

Empirical evidence on the effects of patents on innovation is slowly accumulating. Overall, the body of
available evidence suggest that impact of patents on innovation research may be heterogeneous across
industries or technologies (Box 2). Changes to patent policy must carefully consider what alternative
strategies firms will use to protect their discoveries in the absence of patents. Weakening or abolishing
patent rights may push innovators to invest more in research that can be more easily protected through
trade secrets and for which reverse engineering and copying is more difficult, thus lowering disclosure
(Moser, 2005(76)). Also, weakening patent rights may affect financing opportunities for start-ups and small
firms as patents can have an important signalling role in capital markets, making it easier for start-ups and
small firms to attract venture capital investors (Conti, Thursby and Thursby, 2013(72)).

Box 2. Recent evidence on the effects of patents on innovation and technology diffusion

Recent studies cast doubt on the effectiveness of the current patent system in spurring innovation,
especially cumulative innovation (i.e. innovation building on previous innovation) (Moser, 2013(7z).
Bessen and Maskin (2009(70)) and Bessen and Hunt (2007(73)) show that when innovation is cumulative
patent protection stifles innovation. They take as an example the software industry in the United States
through the 1980s and 1990s where a series of court decisions strengthened significantly patent
protection for computer programs. Firms in industries known to accumulate large patent portfolios for
strategic reasons (computers, electrical equipment, and instruments) acquired most of the software
patents granted. Not only software development and innovation were quicker before these court
decisions but also firms that acquired most of the software patents actually reduced their R&D spending
relative to sales. However, Sampat and Williams (201973)) find that patents on human genes had no
quantitatively important effect on follow-on scientific research and product development, suggesting
that at least in this sector patents do not seem to hamper follow-on innovation.

Galasso and Shankerman (2015;71)) exploit quasi-experimental variation in court decisions in the United
States to invalidate patents to show that court invalidation leads to a 50% rise, on average, in citations
to the focal patent. The positive impact starts only after two years the court decision, which is consistent
with the entry of new downstream innovators, and is concentrated in fields characterized by complex
technology and high fragmentation of patent ownership (i.e. computers, electronics, and medical
instruments). This point to the importance of bargaining-license failure as a factor blocking follow-on
innovation. Also, the effect of patent invalidation on follow-on innovation is entirely driven by patents
owned by large firms, which increases the number of small innovators subsequently citing the focal
patent.
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2.3. Digital and productivity gaps contribute to income inequality

The growing productivity dispersion has far-reaching implications for inclusive growth as it tends to widen
income gaps. In many OECD and G20 countries, differences in average wages across firms explain about
half of overall wage inequality, with the remaining half explained by the wage differences among workers
in the same firms (Figure 11). In turn, differences in average wages across firms are mostly attributable to
firm-level productivity differences, with differences in workforce composition playing a lesser role (Criscuolo
et al., 20216)). This points to a close connection between productivity and wage dispersion, which in turn
contributes to income gaps as wage dispersion has been a key driver of rising income inequality over the
past decades.

Figure 11. Difference in average wages among firms explain a large share of overall wage
inequality

Dispersion of wages within countries, latest available year.
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Note: The dispersion in wages within countries is measured with the log wage variance.
Source: Criscuolo et al. (2021}2¢)).

Closing digital gaps by supporting technology adoption, easing access to intangibles — especially for small
and low productive firms — and eliminating skill shortages can boost aggregate growth while reducing
productivity and wage dispersion. Of course, other factors affecting the wage-bargaining power of firms
and workers come into play as well (Criscuolo et al., 202126)). For instance, in the presence of firm-level
productivity dispersion, barriers to job mobility raise wage inequality by weighing down wages in low-
productivity firms and pushing them up in high-productivity firms that need to attract workers.® However,
the pass-through of productivity to wages within firms tends to be higher for high-skilled workers, perhaps
reflecting the higher firm-specific content of their skills. This indicates that, unless labour market frictions
and skill shortages are reduced, high-skilled staff benefit more from digitalisation and higher productivity
than low-skilled workers.

3. Digitalisation, productivity and incomes in COVID times: challenges and
opportunities

The COVID-19 shock has plunged the global economy into the deepest recession of peace times (OECD,
2020i66]). The immediate effects of COVID-19 on output and jobs have been large but its long-term impact
on productivity dynamics and income inequality is still uncertain as the crisis is still unfolding and much will
depend on the effectiveness of policies implemented both in the emergency and recovery phases.

%In perfectly-competitive labour markets without frictions, productivity differences between firms would translate into
employment rather than wage differences, whereas in frictional labour markets productivity differences are passed on
to both employment and wages.
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Evidence suggests that previous epidemics (including SARS, Mers, Ebola and Zika) had significant and
persistent negative impacts on labour productivity growth (Figure 12).

COVID-19 has generated new opportunities and challenges for closing productivity and income gaps via
the digital transformation. On the one hand, COVID-19 provides an unprecedented opportunity to redesign
policies in a wide range of areas to increase resilience to shocks, so as to durably accelerate digital
adoption in the private and public sectors and share more widely its benefits across all layers of society.
On the other hand, there are also reasons why the COVID-19 crisis might lower productivity growth and
make closing productivity and income gaps more arduous. This is because of the erosion of human capital,
a further deceleration in business dynamism, weaker investment and trade, and the scarring effects the
crisis can have on vulnerable groups.

Figure 12. Pandemics lower labour productivity growth
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Note: Bars show the estimated impacts of the four most severe biological epidemics on labour productivity, levels relative to non-affected EMDEs
(emerging-market and developing economies). The four epidemics considered are SARS (2002-03), MERS (2012), Ebola (2014-15) and Zika
(2015-16). Swine flu (2009), which coincided with the 2008-09 global financial crisis, is excluded to limit possible confounding effects. The
sample includes 116 economies: 30 advanced economies, and 86 EMDEs. Lines display the range of the estimates with 90 percentile
significance. An episode dummy for a specific type of event is 1 if the event occurs at least once (>=1) in a country-year pair and 0 otherwise.
Source: Dieppe (2020;57)).

3.1. The COVID-19 shock offers opportunities to revive productivity growth and
narrow inequalities

With the right policies, the COVID-19 crisis may herald a sustained and broad-based acceleration of the
digital transformation despite the risks looming on the horizon. The benefits from the acceleration in the
digital transformation COVID-19 has engendered may outlast the crisis. Moreover, the higher resilience of
highly-digitalized and intangible-intensive firms (Figure 13) points to the potential of these firms to drive
the post-COVID-19 recovery. Sectors with a higher share of jobs amenable to telework (working-from-
home) also saw a lower decline in job vacancies throughout the first months of the pandemic (Figure 14).

However, a sustained and broad-based acceleration of the digital transformation depends on countries’
ability to promote the use of digital technologies more widely. Recent OECD evidence suggests that this
also hinges on countries’ digital preparedness, such as the level of skills and broadband penetration (Costa
et al., forthcomingp7).

The public sector can play an important role in this process by improving the digital provision of information
and services to firms and households in addition to developing enabling conditions to promote innovation
in service design and delivery, such as digital identity or open government data (OECD, 2020jeg)). Digital
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tools can improve the public sector’s efficiency and service quality with positive effects on firm-level
productivity growth. For instance, evidence for Italy point to a positive effect of local public-sector efficiency
on firms’ productivity growth (Fadic, Garda and Pisu, 201999))

Figure 13. Intangible and digital-intensive firms were more resilient to the COVID-shock

Panel A: Percentage of otherwise viable firms turning Panel B: Change in firm performance high-tech vs non high-
distressed after the COVID shock by intangible intensity tech; February-May 2020
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Note: Panel A: The figure shows the percentage of distressed firms by sectoral intangible intensity, where intangible intensity is measured,
following (Demmou, Stefanescu and Arquie, 20191g)), as the median ratio (across firms within industries) of intangible over total assets. Firms
are defined as distressed if their book value of equity is predicted to be negative one year after the implementation of confinement measures.
Notice that the sample is restricted ex-ante to firms having both positive profits and book value of equity in the 2018 reference year. The
underlying scenario foresees a sharp drop in activity lasting two months (the confinement period), followed by a second, relatively smaller,
outbreak from the eighth month onwards, accompanied by more limited lockdowns. Panel B: High tech=1 if firm has 5+ apps connected before
the pandemic. Apps pertain to cashflow reporting & management (Cashflow, Inventory, Square) and E-Commerce (Shopify, Stripe,
WooCommerce). Sample includes Australia, New Zealand and Great Britain.

Source: Panel A: OECD (2020y14) ; Panel B: Xero Small Business Insights.

Figure 14. The decline in job vacancies was lower for firms with a high share of jobs amenable to
telework

Average firm level change in job vacancies relative to ability to telework (2019-2020)
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Note: UK based firms with over 100 job advertisements in both 2019 and 2020 are considered for inclusion from the BurningGlass database.
Name matching is provided by OpenCorporates and only firms with a sufficient match are considered for inclusion. Companies House data is
used for matching firm level data to SIC Industries and firms related to the recruitment industry are excluded as these are subject to bias in the
BurningGlass dataset. Non-weighted industry level averages are then presented, with the bubble size reflecting the number of firms considered
for each industry.

Source: OECD calculations based on Burning Glass, OpenCorporates and Companies House data.
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3.1.1. COVID-19 has catalysed the digital transformation

Unlike any year before, 2020 was a watershed for the digital transformation (McKinsey, 2020j1007). With
physical interactions being impossible or risky, digitalisation became a matter of survival for many firms
and organizations, forcing people to adopt new ways of working and abandon entrenched habits.
Digitalisation processes that were previously hampered by inertia, lack of vision, urgency, or budget,
suddenly became a necessity to maintain business and government operations open.

The sudden surge in telework (Figure 15) and cloud computing services (PWC, 2020p1017) epitomises this
transformation. Tentative evidence also supports the idea that COVID-19 shifted the direction of innovation
towards new technologies supporting working from home (Bloom, Davis and Zhestkova, 2020(102). In
tandem with the general rise of other digital technologies, purchases shifted from brick-and-mortar to online
shops, crowning those online platforms offering services free of physical contact, whose use was already
increasing in previous years, as winners of this crisis (Figure 16). People and businesses increasingly
turned to online platforms to maintain private and professional communications, pursue their education
and work, or make online purchases (OECD, 2020y103]). Even among the global top 500 MNEs covered by
the OECD ADIMA dataset, since the start of the pandemic, the stock market returns of those with a high
digital presence outpaced those with a low digital presence, pointing to market expectations of better
performance and profitability associated with the use of digital technologies (Figure 17).

Figure 15. Levels of telework have skyrocketed
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Note: The data show 'no' and 'yes' for respondents in the EU27 when asked: “Have you started to work from home as a result of the COVID-19
situation?” Slovenia is excluded from the data for this question because of a translation issue. * denotes low reliability of data.
Source: Eurofund (2020104)) http://eurofound.link/covid19data.
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Figure 16. Online platform growth before and during COVID

Panel A: Number of platforms (primary) and platform activity per capita (average 12 countries), 2013-2019;

Panel B: Yearly growth rate of online platform activity
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Source: Costa et al. (forthcomingps)).

Figure 17. Stock market returns surged for firms with a strong digital presence
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Page Rank of the websites identified as belonging to the company within the ADIMA Digital Register whilst controlling for the Economic Sector
determined by The Refinitiv Business Classification (TRBC). Allocations are chosen to ensure that the most digitalised 50% of Market

Capitalisation is classified within the “High Digitalisation” Index.
Source: OECD calculations based on (OECD, 2020ss)).
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The surge in digital adoption could be especially beneficial to SMEs. For instance, online platforms offer
simple pathways to digitalisation for firms, while providing services (e.g. outsourcing of data storage,
advanced low-cost logistics and payment services, tailored advertising, better communications between
buyers and suppliers and dispute resolutions) that can be especially beneficial to micro enterprises and
SMEs (OECD, 2021105)). In line with this idea, preliminary empirical evidence suggests that the productivity
benefits from digital platform diffusion are larger for SMEs, suggesting that platforms can play a role in
closing productivity gaps between SMEs and larger and more productive firms that are already at an
advanced stage of digitalisation (Costa et al., forthcomingzgy).

At the same time, recent surveys covering business owners and managers show that the use of digital
technologies in small firms has increased to a much lower extent than for large firms since the start of the
pandemic (Figure 18, Panel A, left). Yet, smaller firms equally recognize the importance of digital
technologies for their business (Figure 18, Panel A, right). Digging deeper, it appears that smaller firms
are often restrained by the cost of purchasing digital technologies and a lack of awareness and adequate
skills (Figure 18, Panel B), while larger firms mainly face difficulties integrating the digital technologies
purchased into their processes.

This pattern is consistent with other studies, though the specific impediments micro and SMEs face to
digitalise vary across countries. For instance for France, surveys show that small retailers, tradespeople
and managers of micro and SMEs are sceptical of the benefits digital technologies. For this reason, they
allocate scant time and resources to develop digital adoption strategies and to hire the skills needed to
implement them (Faquet and Malardé, 2020r77)). In Indonesia and India, instead, access to reliable
communication infrastructure remain one of the major obstacles limiting micro and SMEs’ use of the
internet and digital technologies (McKinsey, 2016(sq); Falentina et al., 201990;; CSIS, 2018j91;; OECD,
2019p92)). In China, most of micro firms are not aware of the government’s policies to support digital
adoption and lack of skills (especially programming skills) is an important obstacle to digital adoption
(OECD, 201903)). Targeted policies to support digitalisation of micro enterprises and SMEs can then
contribute to narrowing the digitalisation gaps between small and large firms.

Figure 18. SMEs recognize the importance of digitalisation but face critical challenges

Panel A: Percent of businesses reporting (left panel) or foreseeing changes in the use of digital technologies (right
panel), by number of employees
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Panel B: Percent of respondents reporting one of the following factors as impediments to digitalisation, by number of
employees
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Note: Panel A, left: Share of respondents answering the question “How has this businesses use of digital technologies (left panel) or platforms
(right panel) changed since the start of the COVID-19 pandemic?”. Panel A, right: “Do you think the COVID-19 crisis is going to change the use
of digital technologies permanently for this business?”. Panel B: “What are the main obstacles for increasing the use of digital technologies by
this business? [Please choose the most important two].” Sample includes weighted data for G20 and OECD countries, excluding China, Latvia
and Iceland for which no data was available, with firms up to 100 employees. Only answers respondents that were either owners or managers
were taken into account. Respondents that did not reply were dropped.

Source: Facebook-OECD-World Bank — Future of Business Survey (December 2020).

3.1.2. COVID-19 can transform the public sector

The crisis put a spotlight on the importance of the public sector’s digital preparedness, as this was key to
deploying countries’ emergency responses and enhancing their resilience. The COVID-19 crisis has
imperilled the provision of critical public services through traditional means, pushing countries to shift
towards digital service provision to ensure continuity in addition to addressing health and safety concerns
(OECD, 2020p06)). The crisis has also raised awareness of the importance of harnessing digital
technologies and using data analytics to enhance infrastructure policy and decision-making (OECD,
2021 92).

Beyond the emergency response, the public sector’s digital preparedness can be instrumental to closing
productivity and income gaps. For instance, if well implemented, digital education can usefully complement
traditional education-service delivery and help to tear down geographic and socio-economic barriers, as
online teaching material can be tailored more easily to different learning environments and individual needs
(Lépez-Gurrero, 2020p108)). Increasing and improving the use of digital tools in education systems has the
potential to narrow educational gaps between and within countries, supporting growth and opportunities in
lagging areas and enhancing social equity (Bianchi, Lu and Song, 2020109)).

In line with the OECD (201495)) Recommendation of the Council on Digital Government Strategies, the
crisis has also underlined the importance of investments to support e-government services by enabling
firms and individuals to carry out their interactions with governments more easily, more quickly and at lower
cost. During the COVID-19 pandemic, governments have also strongly relied on their national portals,
social media platforms and dedicated mobile apps to keep citizens informed (UN/DESA, 2020111)) and to
complement existing manual contact tracing through national contact tracing apps (EU, 2020(gs)). In
addition, open data initiatives on COVID-19 and related indicators were used to promote innovative
research and development, and foster trust through transparency and accountability (OPSI, 2020(9sj;
OECD, 2021j927). COVID-19 has also encouraged the use of e-procurement platforms and functionalities
even when they are not mandatory (OECD, 2020106)) and of digital tools allowing for the remote access to
procurement records for audit purposes (OECD, 202010s)).
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3.2. COVID-19 poses also new threats to broad-based digital transformation,
productivity growth and inclusiveness

3.2.1. Lower investment, erosion of human capital, sluggish business dynamics and
trade can weigh on the ability of firms to digitalise

The erosion of human capital caused by the disruption of work, school and university education is one of
the most important hurdle on the way to broad-based digitalisation and faster productivity growth. The
COVID-19 shock is drastically affecting education and training, and depriving workers and job seekers of
valuable work experience. For instance, young people entering the labour market during a recession are
particularly at risk of experiencing deep and protracted income losses because of lower work experience
(Andrews et al., 2020js9]; Oreopoulos, von Wachter and Heisz, 2012[707). Azevedo et al. (2020(71;) estimate
that a five-month period of school closures could be equivalent to losing more than a half year of schooling
and reduce lifetime earnings by 5% on average. Without compensatory action, life-time earnings of the
current cohort of students could be large also in developed countries, equivalent to about 10% of GDP in
Italy and 13% in the United States for instance (Gavosto and Romano, 2020(72;; Psacharopoulos et al.,
2020731

Leaning and lifetime income losses are likely to be larger for pupils from lower socio-economic background.
They often lack basic enabling factors (connectivity, access to devices, quality content, and teacher
training, monitoring, school meals and other supports) to cope with school closures (OECD, 202074;
OECD, 20207s)). In emerging-market economies, children from lower socio-economic backgrounds and
girls might also suffer more from the income shock caused by COVID-19 if their families put them back to
work or the allocation of ICT resources for home schooling favours boys over girls (Azevedo et al., 2020(71).
All this risks enlarging existing educational and digital divides.

In many countries, business dynamism was already declining before COVID-19 struck (Calvino, Criscuolo
and Verlhac, 2020p06)). This crisis and the policies implemented to mitigate the short-term economic and
social effects of COVID-19 could aggravate this trend by further increasing market concentration,
dampening the exit of firms and the creation of start-ups:

e Initial evidence suggests that the COVID-19 shock might be contributing to increasing market
concentration. Anecdotal evidence indicates that some highly digitalised companies have recorded
large increases in sales and activity, reflecting the surge in the demand for digital products and
services and the resilience of highly digitalised firms. For instance, activity of many online-platforms
in sectors such as retail sales and restaurant delivery has soared during confinement periods
(OECD, 2021). These dynamics could intensify winner-take-most dynamics and widen the gap
between frontier and laggard firms (di Mauro and Syverson, 202031; Bajgar et al., 20197)).

o At the same time, some of the necessary emergency responses implemented to mitigate the
economic and social damages caused by COVID19 have altered business dynamics on the exit
side (Barrero, Bloom and Davis, 202077)). These emergency responses (e.g. prohibition of firing of
workers, pausing bankruptcy filings, credit guarantees) have succeeded to a large extent in
protecting jobs and incomes but they have “frozen” the economy, helping viable and non-viable
firms to survive, at least in the short term. Preliminary data for some countries indicates that
business mortality has been much lower than what could have been expected from previous
recessions. This however could foreshadow a wave of insolvencies in the future as governments
lift emergency measures. Many countries’ bankruptcy systems are ill-prepared to deal with the
potentially large number of business failures, due to ineffective and slow restructuring procedures
(OECD, 20207g)). This could hamper business dynamism in two related ways: 1) widespread
liquidation of still viable companies if public support is withdrawn too soon (Demmou et al., 20214));
2) the persistence of non-viable “zombie” firms. Both these phenomena risk widening productivity
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gaps and weighing down on aggregate productivity growth (Adalet McGowan, Andrews and Millot,
2018(79)).

e Business registration data indicate a large fall in business creation in some countries, at least in
the early phases of the crisis (OECD, 2020p13)). This is worrying as start-ups are often a catalyst for
radical innovation, with significant contributions to aggregate productivity and employment growth
(Klenow and Li, 2020p0; OECD, 2020p3)). Compared with the year before, new business
registrations in the first half of 2020 were down in Germany, France, Belgium and Iceland, but not
in Norway, Japan, Sweden and the Netherlands (OECD, 2021j1). However, evidence for the
United States and France suggests that the initial negative shock of COVID-19 on business
creation was short-lived and more than offset by a surge in new business registration in the second
half of the year (Dinerlosz et al., 2021(s2;; Gourdon, 2020s3)).

The large fall in investment following the COVID-19 shock is an additional risks to aggregate productivity
growth, especially if investment cutbacks concentrate in intangible assets that are complementary to digital
technologies (OECD, 2020ss)). First, overleveraging of firms during the crisis could depress investment via
a debt overhang (Demmou et al., 20214)). Second, protracted and high levels of uncertainty could induce
firms to postpone intangible investment, as it is largely irreversible and risky. Third, during the recovery,
over-indebted firms may find it particularly difficult to fund intangible investment, as intangible assets are
more difficult to pledge as loans’ collateral than tangible assets. Finally, the unprecedented drop in
economic activity may result in a wave of bankruptcies causing the premature liquidation of many viable
intangible-intensive companies (OECD, 202013;; OECD, 2021sg)).

The drop in economic activity caused by COVID-19 has also reverberated through trade and FDI flows,
raising concerns about the long-term viability and vulnerability of global value chains (GVCs) (OECD,
2020(s47). However, while GVCs can propagate economic shocks across borders and industries, they also
help firms and countries to diversify supply options and contribute to boost innovation, technology diffusion
and productivity growth (Halpern, Koren and Szeidl, 2015s); OECD, 2013(s6; Gal and Witheridge, 2019s7)).

Retreating from GVCs would hamper the international diffusion of new technologies, without necessarily
contributing to enhancing economies’ resilience to shocks (Bonadio et al., 2020(sg)). Weaker GVCs would
make it more difficult for SMEs to engage in international markets, lowering knowledge spillovers from
multinational enterprises (MNEs), thus widening productivity and digital gaps (Lépez Gonzélez et al.,
2019s9}; Criscuolo and Timmis, 201890)).

3.2.2. COVID-19 risks widening social and economic disparities

As for past pandemics, COVID-19 may contribute to widening income and wealth inequality. Across
countries, low-skilled, low-pay and non-standard workers (i.e. informal, self-employed and those in
temporary or part-time dependent employment) have experienced starker income and job losses often due
to limited opportunities of working from home (Figure 19) (Hupkau et al., 2020p91;; Davis, Ghent and
Gregory, 202192;; Galasso and Foucault, 2020(93)). Similarly, women and younger people often saw greater
cuts in working hours, being over-represented in the sectors in which only a small share of tasks could be
done from home (OECD, 2020j3;; Adams-Prassl et al., 2020(94)).

Data for France indicate that households in the upper end of the income distribution experienced a
significant increase in financial wealth, reflecting the evolution of asset prices, while the bottom deciles
accumulated further debt (Bounie et al., 2020p9s]). These dynamics could have inter-generational effects.
Children and young people with parents on temporary contracts, for instance, are more likely to drop out
of education and be unemployed than children whose parents are on regular contracts (Ruiz-Valenzuela,
2020p96]). The lower educational attainment of children from disadvantaged background can translate into
lower digital skills when adults, thus entrenching digital divides and the corresponding wage gaps.
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Figure 19. The magnitude of job losses has been larger for low-skilled workers

Country-level changes in employment, by skill level, second quarter of 2020 (year-on-year) (percentage)
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Note: Low-skill = elementary occupations and skilled agricultural, forestry and fishery workers; Medium-skill = clerical support workers, service
and sales workers, craft and related trades workers, plant and machine operators, and assemblers; High-skill = managers, professionals and
technicians, and associate professionals. The skill levels are based on ISC0-08; see ILOSTAT for further details. The sample consists of 50
high- and middle-income countries and territories with employment data for the second quarter of 2020 disaggregated by occupation. The box
graph should be read as follows: (a) the vertical line in the middle of the box represents the median value (50th percentile); (b) the left-hand side
of the box (whisker) represents the 25th percentile; (c) the right-hand side of the box (whisker) represents the 75th percentile; (d) the adjacent
lines to the left and right of the box represent the lowest and highest values, respectively.

Source: ILO (202197)).

Durable increases in productivity dispersion among firms will also contribute to wage inequality. If the
COVID-19 shock negatively affects especially some types of firms — such as low digital and intangible-
intensive firms, financially weaker and younger firms, firms operating in traditional sectors — while policies
allow them to survive, this could contribute to increasing the share of low productivity firms and widening
the productivity gap between frontier and laggard firms. This would lead also to higher wage inequality, in
addition to detracting from aggregate productivity growth.

4. The right policy mix can accelerate digitalisation and lower income and
productivity gaps

Overcoming the threats while seizing the opportunities from the COVID-19 crisis is only possible with
appropriate policies in place. A coordinated and comprehensive policy approach is needed to lift
productivity and income in a sustainable and inclusive way. This section singles out the main areas of
action in the LIFT approach: Lifelong learning for all; Intangible finance for the knowledge economy;
Framework market conditions for the digital economy; Technology access via digital infrastructure.

Recent empirical evidence illustrates that progress in these four areas can provide significant productivity
gains at the firm-level by accelerating the adoption of digital technologies and encouraging their effective
use (Figure 20, Panel A). The strong complementarities between these four policy areas also imply that
coordinated policy action can generate significantly larger benefits (Figure 20, Panel B). The breadth of
these policy interventions requires an integrated approach to build synergies and manage trade-offs.
National and international coordination efforts would help make the most of limited resources, accelerate
the international diffusion of best practices and reduce the risk of international regulatory arbitrage.
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Figure 20. A range of policies can support productivity through digital adoption

Panel A: Effect on firm productivity (through digital adoption) of closing half of the gap with best performing countries
in a range of areas. Average OECD country, effect after 3 years.

Panel B: Joint action in several areas can offer additional gains
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Notes: Panel A shows the estimated effect on multi-factor productivity (MFP) through the adoption of selected digital technologies (Enterprise
Resource Planning, Cloud Computing, Customer Relationship Management Software and High-Speed Broadband) of the average firm of policy
and structural factors. “Lifelong learning” covers participation in training (for both high- and low-skilled), quality of management schools and
adoption of High Performance Work Practices (HPWP). “Financing for young innovative firms” covers the development of venture capital markets
and the generosity of R&D tax subsidies. “Framework conditions” includes lowering administrative barriers to start-ups, relaxing labour protection
on regular contracts and enhancing insolvency regimes. “Access to technology” combines the direct effects on productivity and its indirect effects
through the adoption of related technologies. “For each of the underlying indicators, it is assumed that half of the gap to the best performing
country in the sample is closed. It is also assumed that policy factors in each group are largely independent from each other. Results are
presented for the average OECD country. Panel B presents the estimated effect on multi-factor productivity (MFP) of the average firm (through
digital adoption) from improving work practices (measured by the prevalence of High Performance Work Practices) and reduced regulation
strictness in three areas (employment protection legislation, administrative burdens on start-ups and barriers to digital trade). For each indicator,
itis assumed that half of the gap to the country with the best performance/practice in the sample is closed. The dark red bars show the additional
productivity gains from joint action in both areas. Results are presented for the average OECD country after three years.

Source: Sorbe et al. (2019p3)).

4.1. Lifelong learning for all

In a digitalised world, skills are increasingly important for ensuring that technology adoption provides
broadly shared and lasting productivity benefits. The effective use of digital technologies relies on a
comprehensive set of skills. They include: (i) generic skills enabling to use of basic digital technologies
(e.g. navigate the internet, using emails, using general software); (ii) technical and professional skills (e.g.
ICT specialists); and (iii) complementary soft skills, including management, communication or teamwork
skills (OECD, 2015114;; OECD, 2016p115}; Grundke et al., 2017[116)). The intensive use of digital technologies
at work is often associated with tasks that require problem solving ability and more interaction with co-
workers and clients (OECD, 2016p117). For instance the task composition of US workers changed
noticeably over the past decades, with non-routine tasks (both analytical and interpersonal ones) becoming
more common and manual and routine-cognitive tasks becoming less so (Autor and Price, 2013[11s])
Workers endowed with a combination of several skill categories can reap higher wage premia, especially
in digitally intensive industries (Grundke etal., 2018p119)). Building strong lifelong learning systems,
including both adult learning and high-quality initial education, is critical to providing firms and workers with
these key skills (OECD, 2019120)).
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4.1.1. Developing inclusive adult learning systems to support digitalisation

Enhancing adult learning opportunities through formal and non-formal channels is crucial to build and
upgrade skills over the working life and cope with changing labour market needs. Comparing adult learning
systems across countries, however, reveals that many countries still have a long way to go in terms of
coverage (Figure 21). The three core areas of policy action to improve coverage and quality include: 1)
raising awareness of training programmes and their benefits ; 2) easing financial constraints and; 3)
improving quality and ensuring value for money (OECD, 2021j121;; OECD, 2019122;; OECD, 2020q123)).

Figure 21. Coverage of adult learning systems
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Source: OECD (2019122).

Raising awareness of training programmes and their benefits

A prime issue limiting participation in adult learning courses relates to the lack of awareness among many
adults, especially those with low or medium skills, of the potential benefits of improving their skills
(Windisch, 2015(124)). Indeed, the low-skilled or low-wage earners are significantly less likely to engage in
formal and non-formal lifelong learning than other workers (Figure 22). Yet, these workers are likely to bear
the brunt of structural changes as digital technologies have a greater impact on the type of tasks of low
and medium-skilled occupations than high-skilled ones (OECD, 2019 125)) — a vulnerability that the COVID-
19 crisis has further highlighted.

Targeted awareness campaigns, stressing the value of upskilling could increase the training participation
of low and medium skill workers. Japan’s National Skills Competition or Korea’s Vocational Skill Month go
in this direction (OECD, 2019p122)). The returns of these initiatives in terms of firm performance could be
significant, as raising the participation of low-skilled people in training has larger positive effects on the use
of digital technologies and firms’ productivity than raising the participation of high-skilled workers
(Figure 23).

Reskilling strategies targeting low- and medium-skilled workers would also contribute to reducing

educational and wage gaps. Medium-skilled workers were already at higher risk of jobs displacement prior
to the crisis, as many of these jobs were high-routine occupations that are particularly vulnerable to
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advances in automation (Nedelkoska and Quintini, 2018e1). Preliminary evidence also shows a much
stronger fall in demand for low- and medium-skilled workers relative to high-skilled ones during the COVID-
19 shock (Figure 19) (ILO, 2021e7)). Future technological advances (e.qg. artificial intelligence) are likely to
weigh even more heavily on the job prospects of low-skilled workers, thus adding to the need of targeted
upskilling opportunities for those workers (Brekelmans and Petropoulos, 2020p42; Squicciarini and
Nachtigall, 2021143)).

Figure 22. Gap in participation by socio-demographic characteristics
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Note: Belgium refers to Flanders only, United Kingdom to England and Northern Ireland; formal and non-formal job-related education and
training. Source: OECD (2019122)).
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Figure 23. Training the low-skilled contributes strongly to digital diffusion
Increase in digital adoption associated with training of low and high-skilled workers
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Note: This figure shows the ceteris paribus impact of an increase of a one standard deviation (11% for low-skilled, 13% for high-skilled) of the
percentage of high/low-skilled workers having participated in formal training on the percentage of firms adopting CRM/Cloud Computing
technologies between industries with a high or low knowledge intensity based on a sample of 25 European countries.

Source: Nicoletti et al. (2020p127).

Easing financial constraints

Financial constraints are one of the most important barriers to participation in training along with a lack of
time or family constraints, though to different degrees across countries (OECD, 2019122). Yet the design
of adequate funding mechanisms to support adult learning activities has proved generally challenging.
While there is no clear benchmark for the optimal level of spending, adult learning systems are often
underfunded (OECD, 2019p122;; UNESCO, 201912¢)) and they receive less funding than other areas of
education. Increasing pressures on public finances caused by the pandemic risk further lowering funds for
adult training schemes. However, considering that adult learning is an already pressing policy challenge
today, and will likely become more important in the future, funds devoted to this area will need to rise.

Targeted financial incentives should support the training in transferable skills as private enterprises,
especially SMEs, underprovide these because of poaching concerns (Figure 24). SMEs’ workers and
managers deserve also specific attention as they face tighter financial constraints and fewer resources to
provide training than large companies. In a number of OECD and G20 countries, SMEs account for a large
share of total employment. Many of these enterprises are family-owned and run businesses with no
professional external managers. Unlike large firms, SMEs are also often constrained by the absence of
networks to help them identify and access talent (Eurofound, 2017129)). In addition, SME managers’ low
familiarity with digital technologies may lower the demand for staff with digital skills and for innovation. This
along with other factors can contribute to the brain drain and risks setting the country in a low-skill/low
productivity trap. Examples of OECD countries introducing, in response to COVID-19, trainings targeting
specifically SME managers include Denmark’s “SMEs:Digital” strategy and Spain’s “Acelera PYME”
programme (OECD, 2021[10s)).

Policies offering financial support to individual training participants and firms for training programmes vary
across countries. In France, for instance, employers receive subsidies to train unemployed workers (Action
de Formation Préalable au Recrutement and the Préparation Opérationnelle a 'Emploi) while in Korea,
parts of wage costs (on top of training costs) for workers who are on paid training leave are subsidized by
the government. Alternatively, incentives can also be set through tax systems, as is done in Argentina,
where firms can obtain tax credit rights when workers or job-seekers participate in training, or Italy, which
has introduced tax incentives for training staff in advanced digital technologies (through the Industry 4.0
plan) (OECD, 2017130)). Since 2015, France also grants workers with a personal training account (Compte
personnel de formation, CPF), which is funded by a compulsory contribution from businesses with more
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than 10 employees and the unemployment agency. Personal training accounts offer double the amount of
training to low-skilled workers compared to high-skilled ones, and this right is retained even if the employer
changes or during unemployment spells (Perez and Vourc’h, 2020(13y)).

In addition to lowering costs, the online delivery of training courses can help to overcome other important
obstacles, such as lack of time, hampering participation in training programmes (OECD, 2019122)). Online
learning allows also training to take place even when the face-to-face interaction becomes limited or
impossible due to physical distancing requirements, in addition to cutting some of the costs associated
with face-to-face trainings (e.g. renting a room, commuting). The ongoing COVID-19 crisis has already
proved an important testing ground for online training and career guidance and anecdotal evidence
suggests that many Public Employment Services shifted training offers online. For instance, in the Flemish
Region of Belgium, the number of participants in online training provided by the Public Employment Service
(VDAB) in the second half of March 2020 was four times higher than in the same period a year earlier
(OECD, 2020132)).

Figure 24. SMEs provide less ICT training for their staff

Percentage of businesses that use cloud computing services (y-axis) and that provide ICT training to their
employees (x-axis) by firm size class, 2018
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Improving quality and ensuring value for money

More certain and generous sources of funds must be accompanied by quality improvements. Establishing
quality standards and performing regular evaluation of adult learning programmes — while maintaining open
competition among training providers — are important elements of high-quality adult learning systems.
Reliable information on the quality of training programmes help individuals and firms to make informed
training decisions and identify opportunities. For instance, recent evidence for the United States shows
that well-designed training programs targeting low-wage workers, which include upfront screening
processes to make sure participants can take advantage of the skills training, generate substantial and
persistent earnings gains (10-40%) (Katz. etal., 2020p133)). Many countries seek to ensure quality
assurance through certification mechanisms and quality labels, or (self)-evaluations. Quality certificates
and labels impose minimum requirements that training providers need to fulfil in order to be certified, with
the objective of guaranteeing a standard, uniform level of quality of services. In contrast, evaluations —
done either by providers themselves or by external bodies — aim at assessing the current quality of training
through subjective measures of training satisfaction (OECD, 2021p21;). These mechanisms while
potentially useful should not be used as a barrier to entry and to limit competition among training providers.

Quality assurance is important, but faces several challenges. Quality labels and certificates, for instance,
are costly for providers, both in terms of money and time, and evaluations rely on trust in the providers,
especially when results are not published on a regular and comparable basis across providers (OECD,
20211217). On top of this, the number of providers is often extremely large. In France, for example, there
are more than 92 000 officially registered training providers and many of them are very small (République
Francaise, 2018134)). In such atomistic markets, establishing and monitoring quality standards poses
difficult practical problems. Furthermore, the trend towards more flexible adult learning provision, for
example through e-learning (as highlighted above), adds new challenges to ensure high-quality training
(OECD, 2019122). Establishing partnerships between public employment services and private-sector
training providers and adopting a fee structure that strengthens incentives to provide high quality training
may help to reduce monitoring costs and improve training quality. For instance, linking part of the financial
incentives or fees training providers receive with the occupational outcomes of training participants (after
taking into account individual and regional factors) may go in this direction.

4.1.2. Raising quality and opportunities in digitalised education systems

In mid-April 2020, 192 countries had closed all schools and universities, affecting almost 90% of the world’s
learners (UNESCO, 2020p3s). Public education systems that were better prepared to shift learning
activities online, including through access to essential tools — notably computers or laptops — as well
teachers’ and students’ ability to deal with a virtual learning environment, fared better. The continued need
to keep schools closed into 2021, at least in some countries, will further aggravate students’ learning losses
unless education systems deploy digital technologies in more effective ways and students receive the
support they need (OECD, 2020;7s)).

Many countries were already making efforts to bring a broader array of ICT equipment into their schools
and classrooms prior to COVID-19 (OECD, 2020;75)). Data from the OECD’s Programme for International
Student Assessment (PISA) 2018 for instance show that, between 2009 and 2018, the computer-student
ratio increased in 47 out of the 63 countries covered by the PISA survey. As a result, in 2018 there was
almost one computer available at school for educational purposes for every 15-year old student and
internet connections, though of varying quality, were almost universal in schools that participated in the
PISA test. In 2018, the vast majority (89%) of students also had both a computer and internet connection
at home. Shortages of material resources (i.e. school infrastructure and educational materials) remain a
problem for socially disadvantaged public schools (in 39 education systems, public schools suffered from
more shortages than other schools) and rural schools (in 25 education systems, rural schools suffered
from more such shortages than other schools) (Schleicher, 2020136)). On average across OECD countries,
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both shortages of educational materials, including digital resources, and of physical infrastructure of
schools are associated with lower students’ performance, although students’ socio-economic background
explains a large part of the variation in students’ performance (Figure 25).

Students’ universal access to digital technologies is important but does not guarantee equal opportunities
and the capacity to build and upgrade digital skills over the lifetime. Differences in traditional academic
skills (reading, writing and mathematics) explain to a large extent students’ ability to effectively use digital
tools for learning (OECD, 2015p37)). Thus, the availability of digital tools is in itself unlikely to boost student
learning.

If not accompanied by complementary measures, digital technologies thus risk empowering students from
stronger socio-economic backgrounds, while leaving those with weak foundations behind (OECD,
2019113g)). Therefore, supporting students in attaining a baseline level of proficiency in reading and
mathematics, in addition to expanding access to digital devices and services, will be crucial to create equal
opportunities in a digital world.

Figure 25. Socio-economic profiles still largely explain educational outcome gaps
Change in reading performance associated with various factors

@ Before accounting for students' and schools' socio-economic profile’

@ After accounting for students' and schools' socio-economic profile

0 4 ]

Score-point difference

A lack of educational Inadequate or poor quality A lack of physical Inadequate or poor quality
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Note: Educational materials include textbooks, ICT equipment, library, laboratory material, etc. Physical infrastructure includes school building,
grounds, heating/cooling systems, lighting and acoustic systems, etc. This analysis is restricted to schools with the modal ISCED level for 15-
year-old students.

Source: OECD (2018139)).

Finally, technology is only as good as its use. On average across OECD countries, 65% of 15-year-olds
are enrolled in schools whose school principals consider that their teachers have the necessary technical
and pedagogical skills to integrate digital devices in instruction. Yet, this number varies between socio-
economically advantaged and disadvantaged schools (OECD, 2018139)). In Sweden, for example, the
share of teachers with the necessary skills is 89% in advantaged schools but just 54% in disadvantaged
schools. In this context, providing teachers with useful training in the use of information and communication
technologies for pedagogical purposes will allow them to blend effectively digital tools into teaching
activities and successfully assist students from lower socio-economic backgrounds.

The fast development of new digital technologies heightens the need to teach students the ability to learn
continuously over the working life (“learning to learn”). Only two-thirds of students across the OECD (63%)
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showed a growth mind-set (i.e. these students agreed that "your intelligence is something about you that
you can change”), which is increasingly critical for more autonomous approaches to learning (OECD,
2020p140)). Mixing in the school curriculum traditional academic subjects with others, such as
entrepreneurial, creative and technical subjects, could help students to develop curiosity and “learning-to-
learn” skills (OECD, 2019p41). Protecting education systems from budget cuts and ensuring they have the
resources to help all students, irrespective of their socio-economic background, develop strong cognitive
and non-cognitive skills is key to building digital skills and the ability to upgrade them over the life course.

Box 3. Lifelong learning - selected policy actions

Develop inclusive adult learning systems

1. Increase awareness of the importance and availability of adult learning courses, especially
among vulnerable groups and make quality information publicly available.

2. Strengthen online training to widen access.

3. Increase funding and financial incentives allocated to employer provided trainings to improve
transferable skills, especially for SMEs.

4. Establish quality certification schemes and monitor evaluation systems to ensure value for
money while mainlining open competition among training providers.

5. Link part of the financial incentives or fees private-sector training providers receive with the
occupational outcomes of training participants.

Create equal opportunities for future workers

6. Equip all schools with digital learning devices and internet access while investing in the
development of traditional academic skills (reading, writing and mathematics)

7. Enhance teacher training in the use of information and communication technologies.

8. Adapt school curricula to strengthen non-cognitive skills and students’ ability to learn
continuously.

9. Ensure the school system has sufficient resources to ensure all students, irrespective of their
socio-economic background, can develop strong cognitive and non-cognitive skills.

4.2. Intangible finance for the knowledge economy

As argued in Section 2, intangible assets are a key complement to digital technologies, as their effective
deployment requires large upfront investments in R&D, patents, managerial and workers’ skills, databases,
software, designs and organisation and distribution networks (Table 1). The combination of intangibles and
digital technologies also can strengthen resilience to shocks, as demonstrated during the COVID-19 crisis
in which digitalised and intangible-intensive firms and sectors are likely to have suffered less (Demmou
et al., 20214; OECD, 2021s5]). Nonetheless, as for digital technologies, there are large gaps among firms
in the build-up of intangible assets, which generate rising productivity dispersion in intangible-intensive
sectors (Figure 6, Panel C).
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Table 1. Examples of intangible capital and means of protection

Categories Types of intangible investment Examples of intangible capital
and means of protection
Digitized Software & Databases Digital capabilities, tools
information Trade secrets (data)
Innovative Research and Development (R&D) Patents
property Mineral exploration Mineral rights
Entertainment, artistic and literary originals | Licenses, contracts
(E&AQ) Attributed designs
Other new product development (e.g. design, | Trademarks
originals, new financial products) Trade secrets
Economic Branding Brand equity
competences Marketing Research Market insights, customer lists
Organizational  structure/business  process | Operating models, processes and
investment systems
Employer-provided training Firm-specific human capital
Trademarks

Note: Operating models include customer platforms, supply chains, distribution networks and after-market services
Source: Corrado et al (2021 forthcomingiss)) based on Corrado et al. (2005(142)).

However, intangible assets share characteristics that make their financing more complex. They generally
require large and risky initial investments. Asymmetric information and the difficulties in valuing intangible
assets make it difficult to pledge them as collateral (OECD, 2021jss)). As a result, funding intangible
investments through external finance is more challenging than for traditional investment, especially for
small and young firms (Berlingieri et al., 2020s4)).

There is ample scope for governments to reduce the many obstacles hampering the external financing of
intangible investment. OECD (2021143)) propose different policy options to improve financing conditions
and buttress intangible investment in the short and medium term (Figure 26).

In the short term, governments need to ensure that stimulus packages are intangible friendly and lay the
foundation for a sustained recovery in productivity growth. As mentioned above, the share of distressed
firms has grown during the pandemic. In this context, turning loan guarantees and targeted support
schemes into equity-like capital injections for large firms and converting debt into grants for SMEs are
critical to restore internal funds and restore firms’ ability to invest in intangibles during the recovery. In
addition, while governments should preserve “normal times” direct and indirect financial support measures
to intangible investment (notably in R&D) they could re-design them and improve their targeting by better
accounting for firms’ age and growth potential. Direct government support for innovation can play an
important role, often complementary to tax incentives, in narrowing the financing gap in intangibles,
especially for young firms lacking alternative financing sources (Hottenrott and Lopes-Bento, 2014155,
Mateut, 2018156); Appelt et al., 2016p157;; OECD, 2021107]).

The strong complementarities between digital technologies and skills highlight the importance of upgrading
workers and managers’ skills. In this area, adult and on-the-job training (as discussed in the previous
section), especially of transferable skills that are typically underfunded by private firms, may deserve the
same level of support as R&D investment. Only half of the EU-Members, for instance, have corporate tax
incentives for education and training in place (CEDEFOP, 2009144;; OECD, 2021 eg)).
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Figure 26. Policy options to make financial systems fit for the rise in intangible investment

Financial system more suited to support
an intangible-based economy
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Source: OECD (2021(110).

Turning to financing from the private sector, policies should aim at deepening equity markets and facilitating
bank lending for intangible investment. Shareholders are usually a key source of finance for risky projects
and firms’ development because of their willingness to take risk and ability to evaluate firms based on their
growth opportunities rather than the availability of collateral. However, in many OECD and G20 economies,
equity markets, along with other channels to raise equity (such as venture capital, private equity, or
business angels), remain severely underdeveloped. One way to foster the development of equity markets
would be to remove tax advantages favouring debt over equity financing. . Currently, given the low interest
rates, the value of interest rate deductions is low, reducing the tax bias towards debt. However, the tax
bias would rise with higher interest rates, hampering equity investment. Several G20 and OECD countries
have recently introduced allowances for the deduction of a “normal” return on corporate equity to spur
equity investment. This includes Brazil, Italy, Italy, Latvia and Portugal. Lowering the fragmentation of
equity markets in financial integrated areas (such as in the European Union by progressing with the Capital
Market Union), would also help to improve financing for intangible investment. Moreover, OECD and G20
governments could act as a catalyst for private venture capital investments by promoting public-private
partnerships and establishing a favourable environment to attract foreign investors. In this context
improving financial literacy among the managers and owners of the myriad of SMEs could contribute to
opening up many of these firms to external capital and diversify their financing away from bank lending
towards more risk-tolerant sources of capital.

Lastly, measures aimed at improving the collateralisation of intangibles would encourage greater bank
lending for intangible investment. In particular, sound intellectual property regimes and liquid intellectual
property markets could make it easier to value intangible assets and to pledge them as collateral. Also, a
more efficient liquidation of intangible assets in case of insolvency would facilitate bank lending against
intellectual property. Finally, reviewing prudential regulation may encourage the development of IP-backed
loans as IP currently does not contribute to the calculation of banks’ regulatory capital, reducing the
incentives for banks to lend money against IP. Complementary to those measures, coordination at
international level for the development of common standards to better measure intangible value could
reduce informational asymmetry hampering investment in intangible assets.

As illustrated by simple simulations (Figure 27), harnessing the potential growth opportunities associated
with intangible assets requires the deepening and upgrading of financial systems across OECD and G20
economies. For instance, improving financial development or the size of equity markets by one standard



38 |

deviation, would lead to 2.5-3.5% increase in productivity in high relative to low intangible intensive sectors
(left panel). In a similar vein, easing the collateralisation of intangible assets would benefit the productivity
performance of all firms, but especially those with intangible intensity (right panel).

Figure 27. Improving financial systems to harness the growth opportunities associated with
intangible assets

Panel A (left): Financial development and in particular deep Panel B (right): Increasing collateral availability is
equity markets foster productivity in intangible-intensive sectors  more beneficial in intangible-intensive sectors
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Note: Panel A shows the productivity gains (in high relative to low intangible-intensive sectors). Panel B shows the reduction in the impact of
financing constraints on productivity in percentage points in firms with low and high intangible intensity.
Source: OECD (2021[68]).

Box 4. Intangible investment - selected policy actions

Provide intangible-friendly COVID-19 stimulus packages

2. Ensure the continuity of “normal times” government support, but better account for firms’ age
and growth potential

3. Upgrade workers’ and managers’ skills by subsidising on-the-job training
Address the tax bias favouring debt over equity financing

5. Equip population with better financial literacy to diversify sources of financing and access
external capital

6. Promote public-private partnerships to catalyse private venture capital investments and
establish a favourable environment to attract foreign investors

7. Develop international standards to better measure intangible value and reduce informational
asymmetry plaguing intangible assets

8. Increase intangibles pledgeability through sound intellectual property regimes, liquid IP markets
and IP-backed loans
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4.3. Framework market conditions for the digital economy

The rising importance of digital technologies has occurred in tandem with signs of rising market
concentration across some advanced economies (Figure 28). Big data, the use of algorithms and large
network effects generated by digital technologies can give rise to “winner-take-all” dynamics, contributing
to rising market concentration and mark-ups. The COVID-19 shock may be exacerbating these trends by
shifting activity further towards large digital companies, such as online platforms, and via a wave of
distressed small business acquisitions and liquidations in more traditional sectors. Recent evidence, for
instance, shows that most areas in the online platform economy are dominated by a few large global
platforms (Costa et al., forthcomingpz7)) and that business creation has continued the declining trend
observed over the past decade, often exacerbated by the COVID-19 crisis. Rising market concentration
can slow wage and productivity growth by lowering competitive pressures, increasing monopsony power
(OECD, 2008145)) and strengthening lobbying activities (Dellis and Sondermann, 2017[14s)).

In addition, digitalisation along with globalisation have given rise to challenges for the international taxation
system, which allocates taxing rights mainly based on physical presence. In spite of the success of the
OECD/G20 Base Erosion and Profit Shifting (BEPS) project, certain BEPS issues remain, many of which
are concentrated amongst digital and intangible intensive firms. In addition to depriving the governments
of an important source of revenues, such activities may result in an uneven playing field between
businesses who have access to tax planning opportunities and those who do not. (Sorbe and Johansson,
2017158)).

To avoid these trends stifling competition and innovation, thus weighing on productivity growth and
widening gaps between large and small firms, policies need to ensure that digital markets remain
competitive, open and contestable. This requires policy action in four broad areas: 1) modernising taxation
systems; 2) upgrading competition law and enforcement to the digital age while boosting digital security;
3) supporting business dynamism in digital-intensive sectors; and 4) developing e-government.

Figure 28. Market concentration has increased in Europe and North America

Differing concentration metrics (CR4, CR8, CR20) in Europe and North America
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Note: The countries for Europe include BE, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LV, NL, NO, PL, PT, SI, SE, and for North America
include CA and US. Included industries cover 2-digit manufacturing and non-financial market services. Concentration metrics reflect the share
of the top 4, top 8 and top 20 firms in each industry — unweighted metrics (CR4, 8 and 20 respectively). To ensure comparability across different
metrics, these now reflect proportional changes. The graphs can be interpreted as the cumulated percentage changes in levels of sales
concentration for the mean 2-digit sector within each region. For instance, in 2014 the mean European industry had 20% higher CR4 sales
concentration compared to 2000.

Source: (Bajgar et al., 2019ys)).
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4.3.1. Modernising taxation systems

Addressing the challenges to the international tax system linked with digitalisation would have important
benefits for revenue and growth. Most jurisdictions still allocate taxing rights principally on the basis of
physical presence, which is increasingly outdated in a digitalising economy. In addition, digitalised and
intangible intensive businesses may have better access to opportunities to engage in base erosion and
profit shifting (BEPS) (Bradbury et al., 2020p14g]). These practices may tilt the playing field as they open
ways for large and highly digitalised MNE groups to lower their tax payments and gain advantages over
smaller competitors and domestic firms. In addition to lowering tax revenues, these practices can also
negatively impact tax morale.

To improve the coherence of international tax rules and ensure a more transparent tax environment 139
jurisdictions are working together as members of the OECD/G20 Inclusive Framework on Base Erosion
and Profit Shifting (BEPS), including through the implementation of BEPS minimum standards. Addressing
the tax challenges arising from the digitalisation of the economy has been a top priority of the BEPS Project
and the Inclusive Framework since its inception. In January 2019, members of the Inclusive Framework
agreed to examine proposals in two pillars, which could form the basis for a consensus solution to the tax
challenges arising from digitalisation. Pillar One focuses on nexus and profit allocation rules, whereas Pillar
Two is focuses on a global minimum tax and intends to address remaining BEPS issues (OECD, 2020149j;
OECD, 2020y150).

Based on an Economic Impact Assessment carried out by the OECD in 2020, both pillars combined, could
increase global corporate tax income (CIT) revenues by about USD 50-80 billion, or USD 60-100, if also
taking into account the US Global Intangible Low-Taxed Income (GILTI) regime, the equivalent of 4% of
global CIT revenues (Figure 29). In their 2020 communiqué, G20 Finance Ministers confirmed their
commitment to further progress on both pillars and urged the community to address outstanding issues
with a view to reaching a global and consensus-based solution by mid-2021 (G20, 2020(151).

By reducing differences in effective tax rates across jurisdictions, the OECD proposal would tend to
increase the relative importance of non-tax factors, such as infrastructure, education levels or labour costs,
in the investment location decisions of MNEs. The additional revenue the OECD proposal would generate
could then be invested to fund programmes to improve infrastructure and education systems or lower taxes
on labour, thus supporting inclusive growth.

The digital transformation poses additional challenges and opportunities for national tax systems. As
highlighted in the OECD contribution to the Framework Working Group of the G20 focusing on online
platforms (OECD, 2021166)), these platforms have expanded rapidly over the past 10 years, transforming
many industries such as transportation, tourism and hospitality, professional services and finance. This
transformative change has raised questions on the fitness of Value Added Taxes/Goods and Services
Taxes (VAT/GST) frameworks to efficiently capture online platforms’ transactions so as to protect
VAT/GST revenue and minimise economic distortions. At the same time, the emergence of online
platforms and the availability of big data create new opportunities to enhance tax compliance and
administration.
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Figure 29. Estimated effect of the proposals on tax revenues, by jurisdiction groups

Estimates based on illustrative assumptions on the design and parameters of Pillar One and Pillar Two, in % of CIT
revenues
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Note: The estimates in this figure are based on the following illustrative assumptions. Pillar One is assumed to focus on Automated Digital
Services (ADS) and Consumer Facing Businesses (CFB), with a global revenue threshold of EUR 750 million, a profitability threshold percentage
of 10% (based on the ratio of profit before tax to turnover), a reallocation percentage of 20% and a nexus revenue threshold of EUR 1 million
for ADS and EUR 3 million for CFB. Pillar Two is assumed to involve a 12.5% minimum tax rate with jurisdictional blending and a 10% combined
carve-out on payroll and depreciation expenses. The US GILTI regime is assumed to ‘co-exist’ with Pillar Two. As a result, the United States is
not included in Panel B to ensure greater comparability of results (but it is included in Panel A). Pillar Two estimates take into account the
interaction with Pillar One and include gains from a reduction in the profit shifting intensity of MNEs resulting from Pillar Two introduction.
Estimates are presented as ranges to reflect uncertainty around the underlying data and modelling. Groups of jurisdictions (high, middle and
low income) are based on the World Bank classification. Investment hubs (defined as jurisdictions with a total inward FDI position above 150%
of GDP) are not included in this figure.

Source: OECD (2020(11).

Recent OECD reports put forward a range of policy responses, to be tailored to country specific needs, to
tackle the challenges and seize the opportunities the digital transformation engenders for national tax
systems (OECD, 2021167;; OECD, 2020p6s)). On a general level, policy responses need to be consistent
with the general rules and principles of jurisdictions’ existing VAT/GST systems and ensure an equal
treatment of various distribution channels (either traditional or digital). Moreover, managing the increasing
number of transactions and economic actors operating in online platforms requires different measures,
including: considerations for the determination of a VAT/GST registration and/or collection threshold;
presumptive schemes for determining the VAT/GST liability; accounting and reporting simplifications; the
use of technology to facilitate VAT/GST administration and compliance; third-party reporting obligations;
taxpayer education and other awareness raising activities. A number of complementary measures can
enhance the efficient and effective implementation of these policy options, including targeted risk
management strategies through extensive use of third party data and international co-operation among tax
administration.

4.3.2. Upgrading competition law and enforcement to the digital age

The competition policy community has begun exploring if changes to existing competition tools are needed
to meet the challenges of the digital age. Competition authorities participating in OECD Competition
Roundtables have come to the conclusion that several features of the digital economy can be addressed
using existing laws and analytical tools, including non-price competition in zero price markets, mergers
that affect innovation incentives, vertical mergers, and the use of algorithms to implement collusive
agreements (OECD, 2018p1s2;; OECD, 2017p153;; OECD, 2019p1547). Other features — including network
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effects and multi-sided online platform business models — require authorities to adapt their analytical tools
(OECD, 2018;155)).

Some digital competition challenges may require more fundamental changes. Competition authorities and
policymakers more broadly are still grappling with the possible effects of conglomerate business models
(i.e. digital companies building their business model around large ecosystems of complementary products
and services) on competitive dynamics (OECD, 2020use). A few jurisdictions are also implementing
legislative changes to address specific concerns, including ensuring that merger notification criteria allow
scrutiny over acquisitions by large incumbents of new or potential entrants before they pose a real threat
to their business (OECD, 2020ps7). In the decade to 2019, for instance, the five largest technology firms
made over 400 acquisitions (The Economist, 202015g]).

Several governments (such as in Australia, Brazil, Canada, the European Union, France and Germany,
Japan, Italy, and Portugal and United States) have commissioned studies of existing competition policy
frameworks to determine which changes are needed. Although the exact findings varied across
jurisdictions, these studies agree that digital markets represent a unique challenge for competition policy
and that other policy areas such as consumer policy have a role to play to preserve market competition.
Other concrete changes currently being mooted (although more controversial) include the introduction of
a new digital regulator, new enforcement approaches (e.g. a greater use of interim measures to enable
more timely responses to potentially anticompetitive conduct), and new merger notification requirements
(Mancini, 2019159;; Mancini, 20191607). Consensus has also emerged on the need for greater international
co-operation among competition enforcers and the importance of analyses based on economic evidence
(OECD, 2020y12)).

Some of these proposals are currently being discussed within the EU with the aim of ensuring a level-
playing field between digital service providers and their users. The European Commission has recently put
forward, after thorough stakeholder consultations, the Digital Markets Act and the Digital Services Act to
reset the digital regulatory framework and to support SMEs in their scaling-up process through better
access to customers and lower compliance costs. (European Commission, 2020z61)).

Competition authorities may also need to pay more attention to the role of big data and algorithms. Debates
have focussed on whether or not competition laws and agencies should consider big data and algorithms
as an asset that can enhance market power and allow firms to engage in anticompetitive behaviour (Boone,
Criscuolo and Mancini, 2019u62)). Algorithms that abet tacit collusion are another potential source of
concern, which may require competition agencies to update the traditional concepts of collusive
agreements. Questions concern also the opportunity of regulating algorithms and what effects such
regulations could have on competition and innovation (OECD, 201711s3)). Addressing these issues calls for
closer cooperation between competition, data protection and consumer policy authorities (OECD, 2016(163;
OECD, 2020j164)).

Procompetitive regulatory reform can also enhance competition in digital markets. For example, outdated
regulation may unnecessarily inhibit new entry and innovation, restricting competition in digital markets.
The updated OECD’s Competition Assessment Toolkit* provides a detailed methodology for identifying
and analysing regulatory barriers to competition taking into account the unique issues that arise in digital
markets.

An important regulatory measure to promote competition in digital markets focuses on avoiding lock-in
effects by allowing users to switch among digital-service providers easily and at low costs. This would
require supporting user data portability across digital companies and interoperability (e.g. through open
application programming interfaces) of digital services provided by different companies and prohibiting
contractual clauses limiting multihoming (i.e. the unfettered freedom of using different providers at the

4 https://www.oecd.org/competition/assessment-toolkit.htm
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same time). These provisions could prevent lock-in effects and strengthen market contestability without
undermining the benefits of large network effects of successful digital companies. Similar requirements
have already been applied in more traditional industries, such as telephone services (possibility of keeping
the same telephone number when switching provider) and banking (credit registries allowing to access
credit histories).

In this sense, the EU General Data Protection Regulation (GDPR) is a step in the right direction as it has
introduced the right to data portability for individuals in the European Union. Other prominent data
portability initiatives include: the US government’s My Data series, launched in 2010, the Green Button
energy initiative (US Department of Energy), the Midata data portability initiative of the United Kingdom in
2011 (Department for Business Innovation and Skills (UK), and Australia’s CDR legislation (2019) (OECD,
20191165)). However, data portability requirements consisting in one-off transfers from one digital company
to another at the request of a user (as the GDPR envisages) may not be enough to promote competition.
Complementing static data portability (i.e. one-off data transfer) requirements with continuous data
portability and interoperability can offer more effective alternatives to boost competition among digital
companies while preserving network effects (OECD, 2021j1s3); de Streel, Kramer and Senellart, 2020(184).

4.3.3. Supporting business dynamism in digital-intensive sectors

Business dynamism, whereby new firms are born and the best-performing ones thrive and grow, while low
performance firms exit, is essential to spread out digital adoption and attract workers to high-wage jobs.
Policies supporting the mobility of workers from low to high-productivity jobs, especially in digital-intensive
sectors, would therefore help to offset and reverse the decade-long decline in business dynamism, which
the COVID-19 crisis has aggravated (see Section 2).

In this regard, the wider adoption of teleworking practices could incentivize workers to switch to potentially
more productive firms located farther away, or even abroad, if those firms no longer require continuous
physical presence and frequent commuting. Policies supporting this aim should notably address legal and
cultural hurdles, while ensuring investment to strengthen digital infrastructure and skills, especially in rural
areas (OECD, 2020p). Similar effects can be obtained by easing of licensing and registration
requirements, (Bambalaite, Nicoletti and von Rueden, 2020pu71), revising housing policies (e.g. by
redesigning land-use and planning policies that raise house price differences across locations or relaxing
overly strict rental regulations), and imposing a limitation on legal and contractual barriers (e.g. non-
poaching agreements (Causa and Pichelman, 2021172; Criscuolo et al., 2021 2¢)).

COVID-19 also generated both challenges and opportunities for start-ups, which are often more digitalised
and innovative. On the one hand, the precipitous drop in economic activity drastically reduced firms’ birth
in the early stage of the pandemic (Benedetti Fasil, Sedlacek and Sterk, 2020173)). Its durable rebound will
hinge on the speed of the recovery and the effectiveness of policies aiming at encouraging
entrepreneurship, lowering the costs of firm creation and enhancing business dynamism. Yet, the COVID-
19 outbreak might also offer opportunities for new innovative firms addressing specific needs related to
the pandemic (e.g. tracking and testing) and serving changing consumer preferences (e.g. the demand for
telework, e-commerce or online health services). With a view to grasping these opportunities, policy efforts
should thus focus on sectors that have proven resilient to COVID-19, including sectors with a high digital
intensity. Several countries already introduced measures with a specific focus on start-ups, including a four
billion EUR fund to start-up liquidity in France, a tailored start-up programme in Germany or a co-financing
round for innovative companies facing financial difficulties in the United Kingdom (OECD, 2020j13)).

At the same time, effective insolvency regimes will be key to freeing up workers and assets trapped in less
resilient and low productivity firms and facilitate their transition to more digitally equipped and productive
ones. The wave of insolvencies that many countries may face in the coming months, as support measures
are withdrawn, adds to the urgency of reforming insolvency regimes. However, comparable international
data show large differences in the characteristics and effectiveness of insolvency regimes across
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countries. In many countries the restructuring of viable companies is still slow and costly because of
difficulties in entering into a composition with creditors (whereby creditors agree on a restructuring plan),
the limited ability by creditors to initiate restructuring rather than liquidation and limited use of out-of-court
agreements (Adalet McGowan and Andrews, 2018p22;). Empirical evidence suggests that lowering the
barriers to corporate restructuring can entail significant benefits, especially for intangible-intensive sectors
where the risk of failure is higher due the risky nature of projects and difficulties in accessing finance.
(OECD, 2021s)). To ameliorate this situation, liquidation could take place in bundles of assets with the
aim of preserving synergies across various intangible assets and limit value erosion (OECD, 2021[143).

Cross-border flows of data are vital to the sharing of information, ideas and knowledge and a backbone to
global business and consumer interactions. Evidence is accumulating that cross-border data flows
contribute to boosting business dynamism and economic growth. Estimates for the European Union
indicate that barriers to cross-border data flows reduce GDP by 0.4-1.1% ((van der Marel, Lee-Makiyama
and Bauer, 2014166); Bauer, Ferracane and Van Der Marel, 20161677). United States International Trade
Commission (201416s]) estimates that the GDP of the United States would be 0.1% to 0.3% higher if foreign
digital trade barriers were removed. The pandemic has highlighted the usefulness of cross-border data
flows for medical research and infection diagnosis in addition to digital services’ adoption for business
continuity.

Cross-border data flows can contribute to level the playing field between large and small companies by
helping start-ups and SMEs to expand operations internationally and enabling a new breed of “micro
multinationals” (MGI, 20161s2;). The possibility of easily transferring data across borders allow start-ups
and SMEs to collect transaction and consumer behaviour data in different jurisdictions and then transfer
these data across borders to be stored, aggregated and analysed. Insights from aggregated global data
then form the basis of commercial services (e.g. targeted advertising and demand forecasting) offered in
multiple locations.

Data flows across borders can also support and enhance trust in fair competitive markets by supporting
efforts to detect and monitor fraud and money laundering (World Economic Forum, 20201677). The 2015
G20 Anti-Corruption Open Data Principles emphasise the potential of free data flows to strengthen
collective commitments and efforts across borders to increase public sector transparency and reduce
corruption (G20, 2015(166)).

However, cross-border data flows raise several legitimate policy concerns relating to privacy protection,
data security and data integrity, regulatory control and audit, national security and digital industrial policies.
Because of these concerns the number of policies restricting cross-border data flows doubled in the past
10 years as an increasing number of jurisdictions introduced regulatory conditions on transferring data and
requirements to store and process data locally (Ferracane, Kren and van der Marel, 2018p167;; OECD,
20211681, World Economic Forum, 2020(169)). For instance, in mid-2020 the European Court of Justice ruled
that the “Privacy Shield” is an invalid mechanism for transferring personal data between the European
Economic Area and the United States.

Data privacy is increasingly recognised as a fundamental value that deserves protection and is deemed
as a pre-condition for the flow of data across organisations and borders. Indeed, among respondents to
the 2019 OECD Privacy Guidelines Questionnaire, uncertainty regarding legal privacy regimes was the
most cited obstacle to cross-border data flows, followed by incompatibility of legal regimes. (OECD,
20205).

The proliferation of different data-privacy and security regulations across countries risks fragmenting the
international regulatory landscape. This can impose prohibitively high compliance and entry costs on all
firms, but especially SMEs, by forcing them to build or lease data centres and comply with different local
data regulations. The multiplicity of applicable data regimes also heightens uncertainty for governments,
businesses and individuals on the rules applying in a given situation. Moreover, rather than strengthening
information security, experts agree that data localization requirements could lower companies’ ability to
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ensure cybersecurity or consumer protection, and could facilitate cyberattacks (World Economic Forum,
2020q171).

With the right policies, cross-border data flows can support business dynamism without undermining data
privacy and digital security and regulators’ access to information. The key challenge is to design privacy
and data protection rules that can enable the movement of data across borders with “trust” while
contributing to domestic policy interests and objectives. Building on the discussions under the Japanese
G20 Presidency in 2019 and Saudi Presidency in 2020, further progress in sharing experiences on data
policy — especially identifying commonalities between existing approaches and instruments used to enable
data to flow across borders — could facilitate interoperability of data-privacy and data-transfer frameworks,
promoting cross-border data flows with trust. Recent OECD work on cross border data flows could be
useful to inform discussions on these issues (Spiezia and Tscheke, 2020p20s); Casalini, Lopez Gonzalez
and Nemoto, 2021206;; OECD, 2021207)

Developing common regional and global data privacy and security principles will go in this direction.
Implementing internationally recognised security standards and best practices in online security
(e.g. ISO 27000 series) would boost trust in other countries’ security standards and reduce cybersecurity
risks, thereby encouraging cross-border data transfer. Overall, increasing digital security and privacy
requires a coordinated government approach, encompassing regulation of different actors, monitoring,
increased awareness and skill development (OECD, 2020).

4.3.4. Advancing digital government policies

The digital transformation of the public administration is crucial to rethink public services and operations
from the outset. In line with the OECD Recommendation on Digital Government Strategies (2014es)) and
the G20 Digital Government principles (2018174)), the strategic use of digital technologies is key to this
process and offers the opportunity to develop a more people-driven, transparent and efficient public sector
(OECD, 2020ps)). The COVID-19 crisis has underlined the importance of competent and effective use of
digital technologies in this area as they have been key to managing emergency responses to the crisis and
ensuring continuity of critical public services.

The extent to which governments progressed in the digital transformation prior to the COVID-19 shock
varies substantially across countries (Figure 30). COVID-19 has catalysed the digital transformation of the
public sector, forcing central and subnational governments to adopt a host of new digital initiatives in a
wide range of areas, such as infection control or tracking measures, public communication and data
sharing, design and delivery of public services and remote working (OECD, 202192)).

Further progress in the digital transformation will have to consolidate these recent changes and require a
coordinated approach to exploit synergies among different initiatives. For instance, enhanced digital public
services could ameliorate the matching processes between the unemployed and jobs, as well as foster the
development of digital skills that firms need while facilitating interactions with public authorities. Reinforcing
public and private employment services to scale up their digital capacities and services, without giving up
standard in-person meetings for people with weaker digital skills, would help in this respect (OECD,
2020(3)). Making strides in this area would especially benefit SMEs, as the time and resources spent on
dealing with inefficient public administrations or overly complex digital services likely account for a larger
share of revenues of SMEs than larger enterprises.

The use of digital technologies in the public administration and the design of public services accessible
through whichever channel a user prefers will require a common IT infrastructure to better integrate
processes and data flows, exploit information and eventually improve the public administration’s efficiency.
This will involve the accumulation and use of large amount of data and improving data governance (OECD,
2019p175)). By adopting an “open-by-default” approach, government could make their data and policy-
making processes (including algorithms) available to the public, although this should occur in balance with
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national and public interests and duly considering ethical issues concerning the accumulation and use of
large amount of data (OECD, 202117¢)) .

Through open government data or open source software projects (i.e. “open-by-default” approach),
governments can actively encourage innovation and collaboration with firms and potential start-ups. The
numerous projects that have emerged from open governments data efforts during the pandemic are a
testament to the usefulness of this approach (OPSI, 2020p113)). The “open-by-default” and “government-as-
a-platform” approaches can enable entrepreneurs (in the public and private sectors) to innovate and further
develop and improve digital services, fostering the development of an ecosystem of innovators and start-
ups (e.g. GovTech) to solve public problems (OECD, 2020psg)). The 2015 G20 Open Data Principles for
Anti-Corruption Free also emphasise the potential of free data flows to strengthen collective commitments
and efforts across borders to support greater public sector transparency, and reduce corruption (G20,
2015166]).

Figure 30. The digital transformation of governments is underway but much remains to be done
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The Covid-19 crisis has also highlighted that data collected by digital companies can be an important input
to advance digital government policies. Perhaps the most striking example comes from data collected by
telephone networks and online platforms. These have been essential in assessing the level of compliance
with mobility restrictions and identifying the sectors most affected by lockdowns (OECD, 2021;; OECD,
2021 185)).

On a general level, data from digital companies hold the promise of improving official statistics, making
them more timely, accurate and salient. They can provide policymakers with a more accurate picture of
key macroeconomic variables such as consumption, prices and productivity. However, the engagement of
official statistics offices with the private sector is still sporadic and fragmented due to the lack of a mutually
trusted governance framework (OECD, 2019p7g). Building such a governance frameworks is a pre-
condition to strengthen engagements between statistical offices and the private sector and unlock
coordinated flows of data while meeting high confidentiality and privacy standards. Agreeing at the G20
level on a set of high-level principles to develop this governance framework can strengthen commitments
and accelerate the development of public-private data partnerships for the production of official statistics.
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Box 5. Framework conditions - selected policy actions

e Modernize antitrust law by adopting new analytical tools to address specific features of the digital
economy (e.g. network effects and multi-sided online platform business models).

e Encourage competition enforcers to engage in greater international co-operation and further rely on
analyses based on economic evidence rather than mere presumptions of competitive harm.

e Promote data portability and multi-homing initiatives to facilitate the switching between providers.

e Continue to update the international tax rules by seeking a global agreement to address the tax
challenges arising from the digitalisation and globalisation of the economy through the OECD/G20
Inclusive Framework on Base Erosion and Profit Shifting (BEPS).

e Improve the design of insolvency regimes to facilitate restructuring and limit the loss of intangible
assets associated with liquidation procedures.

e Support start-ups in sectors with a high digital intensity, and ensure the continuity of support
throughout all early stages of firm development.

e Promote international coordination to support cross-border data flows while ensuring data privacy
and security and regulators’ access to information.

e Advance digital government strategies, including through open government and open data initiatives
and through developing mutually trusted governance frameworks to share data with the private
sector.

4.4. Technology access via digital infrastructure

Communication networks have been central to effective responses to the pandemic and facilitated the
continuation of economic activity. With more than 1.3 billion citizens of OECD countries alone working and
studying from home, internet traffic increased by as much as 60% along Internet Exchange Points
(including fixed and mobile broadband operators, content and cloud providers, and points where Internet
networks connect to each other to exchange traffic (Figure 31). In Italy, for instance, Telecom Italia
experienced a traffic increase of 63% and 36% in the fixed and mobile network, respectively in the early
months of the pandemic. In this unprecedented situation, the universal availability of resilient broadband
networks has become more critical than ever before.

Figure 31. Increase in domestic bandwidth production across G20 countries
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Source: OECD calculations based on data from PCH (2020(177)) and OECD (2020y1g)).
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In addition to maintaining business operations and social interactions, access to high-speed internet
supports firms’ productivity growth directly as well as indirectly, by enabling the adoption of productivity-
enhancing digital technologies such as cloud computing (Sorbe et al., 201923}; Nicoletti, von Rueden and
Andrews, 2020p1277). Raising the number of firms adopting high-speed internet connections (> 30 Mbps) to
the best performing country, for instance, could increase productivity gains within firms by up to 6.5% over
three years, with half the gains accruing from indirect benefits (Figure 32). With SMEs lagging behind large
firms in terms of connectivity (Figure 5, Panel B), these gains would also contribute to closing digital divides
and the related productivity and income gaps.

At the same time, the evolving complexity of digital technologies and a growing share of activities requiring
high-speed internet connections (e.g. video streaming services, multiple screens services and home-
connected devices) constantly increases the demand for broadband connections. Internet of Things (IoT),
artificial intelligence and other applications will further accelerate this trend in the coming years. By 2022,
there will be three connected devices per person around the globe (OECD, 2019zs)).

Moving towards high-capacity fixed networks (Gigabit networks), and the next generation of wireless
networks (i.e. 5G), while phasing out xDSL technologies, will be necessary to meet this surging demand.
Fixed and wireless networks are usually seen as substitutes but there are important complementarities
between them. As the amount of data exchanged on wireless connections rises, the speed of these
connections will ultimately hinge on the capacity of fixed networks and backbone facilities. Further
investment in fibre backhaul is then increasingly important. Taking fibre backhaul closer to end users,
whether a business or a residence, will increase Internet speed across all technologies (OECD, 20193gj;
OECD, 2020y3)).

Figure 32. High-speed broadband is associated with higher productivity

Effect on productivity from closing half of the gap in the take up of high-speed internet broadband with best
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Notes: Estimated effect on multi-factor productivity (MFP) of the average firm after three years from increasing high-speed broadband access
(>30Mb/s) to close half of the gap with the best performing country in the sample (Denmark). The indirect effect captures the productivity benefits
from increased adoption of cloud computing, Enterprise Resource Planning (ERP) and Customer Relationship Management (CRM) software
resulting from faster internet access. The direct effect corresponds to other sources of productivity gains, either directly related to faster internet
access or resulting from adoption of other digital technologies.

Source: Sorbe et al. (2019ps)).
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A number of demand and supply side policies are relevant to enhance communication networks and widen
access to them between and within countries as underlined by the recently revised OECD
Recommendation on Broadband Connectivity (OECD, 2021213)). More in detail, governments may need to
invest directly in high-speed networks and improve incentives for private enterprises to invest, especially
in rural and remote places (OECD, 2020s0). Improving the capacity of sub-national governments is
important in those countries where they account for a large share of total public investment (de Mello and
Ter-Minassian, 2020p17g)), such as Canada and Australia. Some concrete examples of ways in which
governments can reduce such gaps in the digital divide include encouraging the development of solutions
at the local level (e.g. through locally owned co-operatives and municipal networks), simplifying subsidies,
using auction-based subsidy programs to deliver next generation technologies, encouraging competition
in the provision of local public services, and encouraging risk-sharing through public-private partnerships
(OECD, 2021179])). The G20 Infrastructure Working Group of the Finance Track is currently developing G20
principles to promote broadband development based on the OECD Recommendation on Broadband
Connectivity.

Ensuring dynamic and competitive telecommunication markets, by encouraging the emergence of new
entrants and lowering barriers to trade and investment, can spur investment in communication
infrastructure while lowering fees. For instance, in Mexico following the opening up of the
telecommunication industry started in 2013, prices for mobile services decreased significantly between
2012 and 2016 (by over 60%), leading to over 50 million new mobile Internet connections and a fourfold
increase in the number of people using the Internet for online transactions (OECD, 2017214)).

Restrictions to foreign entry and barriers to competition are the most prevalent restrictions according to the
OECD Telecommunication Services Trade Restrictiveness Index and account for most of its variation
across countries. Specific policy initiatives involve voucher programmes and targeted subsidies,
competitive tenders for private-sector network deployment, tax incentives, low-interest loans, lower
spectrum fees and implementing open access and infrastructure-sharing arrangements. More generally, a
supportive regulatory environment can also be conducive to spurring investment and lowering prices. This
is illustrated by Korea, which was able to achieve high broadband penetration rates earlier than other
countries due to a mix of supply and demand side policies including highly competitive markets; clear
strategic plans guiding public investment; incentives for private investment (e.g.: low interest loans for
network roll-out in rural areas); free internet access centres in remote areas; and a regulatory approach
responsive to changing market conditions.

Streamlining administrative procedures — for instance to secure “rights of way” to dig up streets — is also
important to build and enhance key infrastructure such as the deployment of many small cells for 5G and
their backhaul connections. For example, Germany and Switzerland have taken measures to strengthen
coordination of civil works across municipalities. By defining presumptively reasonable time for local
authorities to grant or deny different permit applications, the United States’ Federal Communication
Commission can substantially accelerate the pace of 5G deployment. The development of 5G wireless
networks depends also on the efficient allocation of the spectrum while infrastructure sharing can help to
mitigate investment costs (OECD, 2019180;; OECD, 2020s)).

Many countries already bundle national infrastructure targets in dedicated digital strategies. In 2019, 34
out of 37 OECD countries had an overarching national digital strategy (NDS), in which the development of
telecommunication infrastructure consistently ranks among the top priorities (OECD, 2020is). In this
context, almost all OECD countries have established broadband access targets, and in some cases, usage
targets. Korea, for example, has the highest target for download speeds (10 Gigabits per second (Gbps)
to 50% of urban households by 2022), which likely explains the composition of broadband subscriptions
illustrated in Figure 4. Several OECD countries even changed their legal frameworks to include broadband
as part of their universal service framework, including Australia, Belgium, Canada, Finland, Spain,
Switzerland, Sweden and Korea among many others. Since 2017, many OECD countries also issued
national 5G strategies, or embedded a vision of 5G in their broadband strategies. In this context, the
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Austrian 5G Strategy, for example, explicitly aims to close infrastructure gaps between rural and urban
areas. The set of solutions to improve the availability and affordability of broadband infrastructure will differ
by country, whether it is addressing regulations or providing public sector support and incentives, but
overall NDS has proven to be a useful tool to define policy priorities, set objectives and outline actions for
implementation.

Regulators and policy-makers are increasingly recognising the need to monitor the quality of infrastructure
networks — resilience to shocks, interruption of services, actual versus advertised speed — as this is crucial
to support the effective use of digital technologies. Initiatives involve mainly using information on actual
data usage and transfer, or data-driven regulation. One of their major benefits is to increase market
transparency and extending competition beyond prices to quality. For instance, in France the
communication regulator (Acerp) aims at providing users with information on data coverage and quality of
communication networks. Germany, Korea and Austria have also started similar initiatives (OECD, 2020;s)).

Box 6. Technology access — selected policy recommendations

e Promote competition and remove barriers to investment to boost connectivity.

e Expand coverage in rural areas, encourage private investment through incentives (such as
competitive tendering, tax incentives, lower spectrum fees, or loans at a reduced interest rate,
community-led programs and municipal networks) or invest directly where it is not commercially
viable.

e Develop and implement broadband development plans and usage targets.

e Adopt tools, such as data-driven regulation, to monitor quality of communication networks in
addition to fees and prices.
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