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Abstract

This paper develops a digital platform restrictiveness index for 64 countries
based on ECIPE’s Digital Trade Estimates (DTE) database and the Digital
Trade Restrictiveness Index (DTRI). We identify specific restrictions
that affect online platforms with a focus on online search, e-commerce
and social media. The results show that both OECD and non-OECD
countries show high levels of trade restrictions on online platforms.
Moreover, some of the most restricted countries are characterized by large
markets, signifying that a substantial part of the global economy gravitates
towards restricting online platforms. Based on the platform restrictiveness
index, we perform an econometric analysis showing that trade restrictions
for online platforms are significantly associated with lower contributions
of the ICT sector to productivity growth in the entire economy. The
results suggest that reducing restrictions on online platforms can increase
the ICT’s contribution to overall productivity growth towards a level seen
before the global financial crisis (GFC). Sectors that would benefit the
most are those that make wider use of online platforms and the Internet,
including information services, business services and financial services.
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1. Introduction

Internet and digital services are becoming ubiquitously spread across the world and an integral part of
everyday life for most people. Almost half of the world’s population is connected to the Internet nowadays
whilst trade in digital services is growing fast.

In this context, digital platforms become increasingly important to facilitate activities online, mainly by
lowering transaction and information costs for businesses and consumers. Platforms exist in many areas
such as software operating systems, portals, media, healthcare services and payment systems. Platforms
create a so-called two-sided market, connecting two different end-user groups with each other by generating
network benefits. This means that the value of the platforms and their related services depend on the
number of users using the services of the platform (Rochet and Tirole, 2004). Platforms help facilitate the
exchange of not only goods and services, but also social exchanges and exchanges of all sorts of information,
which would not be easily matched (or traded) in the first place without the use of platforms.

Digital platforms bring along clear benefits for the economy. By creating an efficient network system,
platforms can reduce transaction costs for businesses as they often have a collected pool of suppliers to buy
services and goods as final goods or intermediate inputs. In addition, platforms also lower search costs for
firms and consumers alike by reducing the amount spent on finding a match in taste and quality for goods
and services. In turn, platforms also reduce so-called opportunity costs for businesses and consumers as the
Internet provides transparent information on the next best alternative products or services available. More
generally, platforms contribute to solving a long-standing economic problem by reducing information
asymmetries between the buyer and seller using feedback mechanisms. The quality of the product becomes
easier to assess by consumers. This is an especially welcome aspect for services in particular, as many have
suffered from information asymmetries.

However, platforms face increasing levels of regulation, which in certain cases can affect their potential
to grow and therefore the likely economic benefits deriving from network effects. In this paper, we look
specifically at the regulatory trade restrictions that digital platforms encounter when entering or operating
in a foreign market. In particular, we investigate the level of restrictiveness for 64 countries with respect
to their regulatory trade policies applied to search engines, e-commerce and social media platforms.
Regulatory restrictions on online platforms include, among others, data policies that restrict the domestic
use of data and the movement of data across borders, restrictive measures related to intermediary liability,
and policy restrictions on online sales and transactions such as on online payments (see Table Al). These
policies belong to a recent wave of measures directly targeting the digital economy (see Ferracane et al.
2018a).

The policy measures we look at are those that restrict online platforms from operating in a foreign market
by increasing the costs of doing business. We collect these measures and summarize them in an index that
we call “Digital Platform Restrictiveness Index” (DPRI). This composite indicator measures the level of
restrictiveness for online platforms across the 64 countries selected, which cover both developed, emerging
and developing countries. The DPRI therefore assesses the trade cost position regarding digital platform
policies for each country by taking into account the restrictiveness of each policy measure applied by a
country.

We then investigate empirically the link between the DPRI and the country’s economic performance in
order to analyse whether stricter restrictions on online platforms is associated with the ability of ICT to
be a contributor to overall productivity growth of services that rely on digital platforms. The analysis is
limited to a set of European countries for which data is available. We find that stricter levels of regulations
on digital platforms are significantly correlated with lower levels of contribution of ICT to productivity
growth. In particular, publishing services and other business services appear to suffer the most from higher
levels of platform restrictions. We also find that if the level of restrictive digital platform regulations were to
be decreased to a lower level, the level of contributions of ICT to the growth of labour productivity would
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increase towards the level found before the global financial crisis (GFC). This would substantially increase
the overall growth performance.

This paper is organized as follows. The next section presents the DPRI and the results for 64 countries. It
also discusses which categories of digital platform restrictions are more common in the countries that are
found to be the most restrictive. Section 3 explores patterns of platform restrictiveness using the DPRI
and relates it to several meaningful economic variables. Section 4 assesses empirically the extent to which
restrictions on digital platforms are associated with lower levels of ICT contributions to productivity
growth in services. The last section concludes.

2. Digital Platform Restrictiveness Index

This section presents the results of our DPRI, which we have developed for the purpose of this paper. The
index collects all of the restrictions considered relevant for online platform activities, and does so across 64
countries, varying from high income to low-income countries. The index follows a commonly employed
approach for creating an index (see Box 1) and builds on the information provided by ECIPE’s Digital
Trade Estimates (DTE) database and the methodology developed to build the Digital Trade Restrictiveness
Index (DTRI).! The DTRI and DTE database list all the categories of digital trade policy restrictions across
a similar set of countries and therefore this list of restrictions is wider than the list of restrictions selected for
the DPRI. To our knowledge, no previous work has assessed comprehensively policy restrictions on online
platforms and compiled these into a restrictiveness index.

This section presents the level of platform restrictiveness for the countries covered by the DPRI. The
next section discusses some patterns of the DPRI before moving into analysing whether digital platform
restrictiveness is significantly associated with various economic variables, which is done in Section 4.

Box 1: Which trade restrictions on digital platforms are in the DPRI?

We construct the DPRI based on the methodology used to construct ECIPE’s Digital Trade
Restrictiveness Index (DTRI). More specifically, we adapt this index to cover restrictions affecting
only online platforms. However, the basic methodology of the DPRI remains similar to the DTRI.
The main differences relate to the subset of measures selected and the weights assigned to the
categories of platform restrictions we determine (see Table Al in Annex 1).

In selecting the measures and compiling the index, we focus on three main categories of platforms,
namely search engines, e-commerce platforms and social media. The activities of these three
categories of platforms represent the bulk of all platform activities currently taking place in many
countries (for further explanation, see Section 3).?

There are eight categories of restrictions included in the DPRI. These are: (1) taxation of online
services; (2) investment restrictions, such as restrictions on foreign equity or discriminatory
minimum capital requirements against foreign investment; (3) restrictions related to the
Intellectual Property Rights (IPR) framework, such as cases of ancillary copyright and the lack
of clear copyright exceptions; (4) data restrictions, which include both restrictions related to the
cross-border transfer and the domestic use of data; (5) intermediate liability, such as a lack of safe

! The database is available at the link www.ecipe.org/dte/database. The DTRI methodology is available in Ferracane et al. (2018a).

2 Admittedly, this categorization of platforms is broad and could be further refined. For instance, UNCTAD (2015) categorizes platforms
across the transaction type performed on platforms and the innovation type of platforms, such as mobile ecosystems and apps (e.g.
Android), industrial digital platforms (e.g. Google Cloud Platform) or participation and open services platforms (Citadel). Although the
latter three categories are important, the three categories as defined in our paper are the ones most commonly referred to and generate
the highest revenue. We therefore apply this aggregate distinction. See also Siwek (2017).
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harbour and whether monitoring or identity requirements apply; (6) content access restrictions
covering cases of content blocking and filtering; (7) restrictive standards; and (8) restrictions on
online sales and transactions, such as restrictions on delivery of products and on e-payments.

Not all categories of policy measures restrict the operations of online platforms in the same way.
Hence, we apply different weights to reflect the potential costs for platforms (see Table Al). In
addition, in certain cases, we assign different weights for the three types of platforms, i.e. search
engines, e-commerce and social media. The reason is that certain measures affect these types of
platforms differently and, in some cases, only affect one type of platform. An example is the lack
of a de minimis rule that only affects e-commerce platforms. We therefore apply no weights to this
measure when it comes to search engines and social media.

As a result, we create three separate sub-indexes for each type of online platform. In addition, we
compute the overall DPRI by taking a simple average of the three sub-indexes. Of note, we do
not pick up other types of non-digital regulatory restrictions, for instance regulatory restrictions
in professional services that impact the emergence of platforms more indirectly. Our results may
therefore underestimate the actual level of restrictiveness for online platforms and its associated
economic impact (see also Section 3 below).

Figure 2.1 ranks the DPRI score for the 64 countries analysed. The index ranges between 0 (regulatory regime
completely open for online platforms) and 1 (regulatory regime virtually closed for online platforms) with
increasing values representing higher levels of online platform restrictiveness. China is the most restricted
country in our ranking in terms of costs for foreign online platforms. The country has a restrictiveness
score of 0.76 and therefore shows that it is not far from being an entirely closed market for foreign online
platforms willing to access and operate in the Chinese market. China applies high restrictions in all policy
categories as defined in Box 1. After China, the country with the highest score is Russia with a score of
0.50. The country shows high levels of restrictions, especially relating to investment and data flows. The
average score of the DPRI for the 64 countries is 0.23, as indicated by the dashed line in Figure 2.1.

After China and Russia, there is a diverse group of countries with a score higher than 0.30, signifying that
they still have some major restrictions in place. This group includes a number of European countries as
well as emerging economies. Germany is the fourth most restricted country with a score of 0.39 and is
placed just after Vietnam with a slightly higher score of 0.43, which therefore ranks it third. The next two
countries, ranked fifth and sixth, are India and France with respective scores of 0.36 and 0.35. After that,
the only other countries with a score above 0.30 are Italy and Spain with respective scores of 0.33 and 0.32.
As such, the Top 8 most restricted countries with a score higher than 0.30 is comprised half of European
countries and half of countries with emerging economy.

Other countries with a score higher than the average score of 0.23 are similarly a mixed basket and also
include several European countries. Hungary, Finland, Denmark, Romania, Norway, the UK, Slovakia,
Switzerland, Lithuania, Belgium, Sweden, Austria and Ireland all show above-average positions together
with Brunei, Indonesia, Malaysia and Nigeria. The latter three countries, together with China, India and
Russia all have a significantly lower level of development than most European countries that are ranked
above the average score of one platform restrictiveness.

The least restricted country in our ranking is Panama with a score of 0.04. In general, the group of
least restricted countries regarding digital platforms are economically very diverse. The 10 least restricted
countries, after Panama, include, on the one hand, a group of developing economies such as the Philippines
(0.06), Brazil, (0.10), Paraguay (0.12), Costa Rica (0.14) and Pakistan (0.15), and, on the other hand, a
group of developed economies such as the US (0.10), Canada (0.10), Chile (0.12) and Hong Kong (0.15).
Other countries that have a lower than average score are Czech Republic, Thailand, Bulgaria, Turkey,
Argentina, Israel, Korea and Japan. Similarly, in this case the group of countries is also very diverse. For
instance, Korea and Japan are manufacturing powerhouses, whereas Argentina has a large agricultural
sector.
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Figure 2.1: Digital Platform Restrictiveness Index (2018)
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The difference in scores between the most and the least restricted countries is substantial. This gap can
be measured by the “distance” between the regulatory framework of each country and the “regulatory
frontier”, that is the regulatory framework adopted by a group of countries that apply the most business-
friendly policies for online platforms. In Figure 2.2 the horizontal dashed line shows the regulatory
frontier. Certain countries, such as Canada and the USA, are very close to this frontier. The location of
each country along the downward sloping line in the figure indicates the distance between the country
regulatory framework and the frontier. Not surprisingly, China is furthest away from the frontier and is
placed far behind all other countries. The big distance for China shows that the country’s regulatory gap
is extremely large. Russia comes next, also with a significant distance from the frontier. Other countries
like Japan and Sweden are much closer to the frontier, indicating that they have created a regulatory
environment similar to the best performers.

The magnitude of the country circles in Figure 2.2 represents the size of the market. It shows that, besides
the varying levels of economic development, both groups of the most and the least restricted countries also
differ in market size. The USA, Brazil and Pakistan are populous countries that find themselves relatively
close to the regulatory frontier. Yet some of the world’s other largest markets can be found among the
countries that are the most restricted. India is in the middle, but the country comes fourth in the overall
ranking and is very big. When looking at the European Union, the most restricted countries are also fairly
large. Even though some restricted European countries are much smaller in market size, especially when
compared with countries such as China and India, within Europe the four most restricted countries will
also be Europe’s largest economies after Brexit.

Figure 2.2: Distance to the regulatory frontier for platform restrictions (overall)
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Figure 2.3 covers the composition of the DPRI for the eight most restricted countries in the overall DPRI
ranking. As outlined in Box 1, we identify eight different categories of restrictions relevant to online
platforms. In most countries, restrictive measures related to data represent on average the greatest portion
of their DPRI, accounting for almost 30 per cent of the overall level of restrictiveness. Content access
restrictions are also quite pervasive, as well as measures related to online sales and intermediary liability.
On the other hand, restrictions on investment and standards have a lower fraction of restrictiveness. That
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however conceals the fact that for a country like Vietnam or China, restrictions related to content access
represent a greater share of restrictiveness compared to European countries. Regarding restrictions on data,
all Top 8 countries have equally burdensome restrictions, except India where this fraction only represents
a minor part of India’s index. India’s pattern may be explained by its long tradition of producing digital
services.’

Figure 2.3: Top 8 countries with highest DPRI, restrictions by category (2018)
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Restrictions on investment and standards, on the other hand, are much less frequent among the Top 8 most
restricted countries. For instance, India and China are the only countries that hold restrictive standards for
online platforms. Countries that hold at least one restriction in the area of investment that affects online
platforms are Australia, Bulgaria, Canada, China, France, Germany, Greece, India, Indonesia, Ireland,
Korea, Mexico, New Zealand, Norway, the Philippines, Russia, South Africa, Taiwan, Thailand and the
UK.

Restrictions related to content access, online sales and transactions, intermediate liability as well as IPR
measures make up an intermediate share in Figure 2.3. Vietnam has the biggest component of restrictions
related to content access followed by China. Vietnam also has the highest share of restrictions related to
intermediate liability compared to the other Top 8 countries. Two European countries show relatively
higher levels of restrictiveness in the area of IPR compared to the other Top 8 countries, namely Spain and
Germany. France shows that besides its data-related component, a relatively high share of restrictiveness
is related to online sales and transactions as this policy area also comprises a substantial part of its overall
restrictiveness level.

3 It should be noted, however, that in India a new law affecting the use and transfer of data is currently under discussion. This proposed
law is more restrictive than the current regime.
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3. Patterns of digital platform restrictiveness

Besides showing platform restrictiveness broken down by category of restrictions, restrictions can also
target different #ypes of platform. Following Siwek (2017) and our explanations in Box 1, we identify
three categories of platforms, namely (a) search engines, (b) e-commerce platforms, and finally (c) social
media platforms. These three types of platforms together account for 88 per cent of total revenue related
to Internet activity and 87 per cent of most Internet-related employment in the US when looking at the
20 largest Internet companies in the US. Focusing on these three types of platforms therefore reflects
a sufficient representative picture of the majority of today’s online platform activities across countries.
We isolate the specific restrictions that target each of these three types of platforms separately for the 64
countries. Annex Table A1 shows the weights applied to construct the three indexes.

Figure 3.1 shows the level of trade restrictiveness for the 64 countries when looking separately at the three
types of online platforms. Similar to the overall DPRI, the three indexes vary between 0 (completely
open) and 1 (virtually closed). Annex Figures Al, A2 and A3 show the index rankings of the platform
restrictiveness in search engines, e-commerce and social media in respective order separately. Again,
increasing values represent higher levels of online platform restrictiveness. The dashed lines show the
three corresponding average levels of restrictiveness respectively. Overall, e-commerce platforms show the
highest level of restrictiveness, with an average score of 0.26. The average level of restrictions for search
engines is the lowest with a score of 0.20. The average level of social media restrictions stands at 0.24.

The level of restrictions across the three types of platforms differs from country to country. On the one
hand, China, Russia and Vietnam hold the highest levels of restrictions when it comes to social media
and e-commerce platforms, while China, Germany and Russia are the most restricted countries regarding
search engines. Indonesia also appears to be fairly restricted for e-commerce platforms with a score of
0.32. In addition, France holds relatively high restrictions related to e-commerce but does so as well for
social media platforms. In fact, the index levels of the two latter types of platforms are almost equally high
in France. In Spain, restrictions for search engines are the highest, whilst in Hungary, the highest level of
restriction is seen in e-commerce and social media. Overall, there is a wide variation across Europe, despite
several measures apply equally to all EU Member States.

Another observation is that many countries in Latin America and Asia have relatively higher levels of
restrictions on e-commerce platforms compared to search engines and social media. In some countries,
such as in Taiwan, Mexico and Costa Rica, the levels of e-commerce restrictions are actually much higher
compared to the other two types of platforms. For Thailand, Taiwan and Korea, their levels of e-commerce
platform restrictiveness that are also above the group average. In Brunei, Malaysia and Turkey, instead, the
restrictions on social media appear to be stricter than for the other two types of platforms.

The remainder of this section lays out some relationships between the overall DPRI, as well as the three
sub-indexes, and various economic variables. The variables chosen are representative of the economic
environment of countries in which digital platforms operate. Connecting them to our DPRI can contribute
towards identifying other meaningful patterns of online platform restrictiveness across countries.

* The other types of platforms defined in Siwek (2017) are travel, web portal, cloud computing and online services. Note, however, that
most of the restrictions covered by the DPRI also apply to these platforms, but not always. For instance, the index does not list measures
that directly affect certain travel platforms or other online services such as news portals.
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Figure 3.1: Search engine, e-commerce and social media platforms restrictiveness index (2018)
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3.1 Additional patterns of digital platform restrictiveness

Digital platforms are part of the wider intangible economy, as explained in Haskel and Westlake (2017).
The intangible economy invests and builds up relatively more intangible assets, like design, branding,
R&D and software, than tangible assets, like machinery, buildings and computers. Platforms favour the
production and trade of intangible services and, as a result, support the growth of the intangible economy
by contributing in building up intangible assets.

When relating the DPRI with a country’s accumulated stock of intangible assets, a striking pattern appears,
as shown in Figure 3.2. Countries that apply higher levels of restrictions on online platforms show lower
shares of accumulated intangible investment in the economy (left-hand panel). Unfortunately, data on the
stock of intangible investments are only available for a limited number of countries, all of them European.
However, the pattern is clear. For example, Italy and Spain both exhibit relatively high levels of restrictions
on platforms whilst showing lower shares of intangible capital stock in GDP. Other countries, such as
Sweden, the US or UK, show the opposite pattern in which intangible investments are a much more
important whilst having a low level of online platform restrictions.

Interestingly, when looking at the per capita intangible capital stock, the pattern between intangible
investments and online platform restrictions remains stable (right-hand panel). Certainly, the two panels
tell us nothing yet about any causal effects: countries already starting with a low share of intangible
stock may indeed also be the ones that apply higher levels of online platform restrictions. However, in
Figure 3.2, the data used in the two panels for intangible investments are from 2010, whereas those for
platform restrictions are from 2018, which were in both cases the latest years available. This may lead to
the conclusion that countries with already low intangible activities have in fact, post-2010, have applied a
high level of online platform restrictions.

Figure 3.2: Overall DPRI and the intangible economy
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Source: ECIPE and Intan-invest. Note: Data from Intan-invest refers to 2010, the latest year available.

The patterns for e-commerce restrictions also provide us with interesting insights. Generally, not all
countries are equally prepared to capitalize on e-commerce activities. Emerging or developing countries are
often in an environment in which the general infrastructure for e-commerce is weak. E-commerce services
require, for instance, a good Internet coverage, a clear zip-code system or a smooth functioning of the
online payments system to execute transactions, which may not always be present in developing countries.
Together with other factors, the United Nations Conference on Trade and Development (UNCTAD)
looks at these enabling factors to measure a country’s “e-commerce readiness” in its e-commerce index

(UNCATD, 2017; 2015).°

5 Generally, a good enabling environment provides a substitute for restrictive regulations as competition allows for a good operation of
the market, provided a country has strong infrastructure governance in place.
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The left-hand panel of Figure 3.3 shows that countries equipped with a better enabling environment
regarding, for instance, the provision of secure Internet connections and services (a component of the
UNCATD’s e-commerce index), have fewer restrictions on e-commerce platforms. Less restricted countries
in e-commerce therefore have a better “readiness” for e-commerce activities than countries with a weaker
enabling environment for e-commerce, as shown by the downward sloping line. The right-hand panel of
Figure 3.3 supports this pattern. This panel replaces the horizontal axis with the UNCTAD e-commerce
country ranking regarding all factors that determine the overall e-commerce environment. A higher
rank position means a better e-commerce enabling environment. The panel shows a positive relation,
which confirms that countries with lower restrictions on e-commerce also tend to have a better enabling
environment for e-commerce activities. It illustrates that, in addressing restrictiveness, e-commerce policies
are not a sufficient condition for increasing competitiveness: enabling factors play a complementary role
besides lowering restrictions.

Figure 3.3: DPRI sub-index for e-commerce and UNCTAD e-commerce-enabling environment
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Interestingly, some countries are better prepared for e-commerce activities than others, based on what
one would expect when looking at their enabling environment. The right-hand panel shows that some
countries, especially China and Russia, and to some extent Vietnam, India and France, have an enabling
environment that allows for substantially lowering restrictions on e-commerce platforms. In other words,
compared to all other countries, these countries would be expected to have a lower level of e-commerce
restrictions. This can be seen by their positions as outliers above the dashed line denoting fitted values.
Their position as outliers in both panels of Figure 3.3 indicates that they are far more restrictive than the
overall relationship predicts. Indeed, other countries with a similar level of enabling environment for
e-commerce are much less restrictive. China and Russia in particular have the scope for lowering their
restrictive policies while increasing their competitiveness in e-commerce.

An equally interesting pattern arises with respect to social media platforms. Social media platforms are
often put in connection with free speech and freedom of expression. There are many instances where
countries apply online censorship or filtering activities to platforms because of non-economic motivations.
In fact, examples show that some governments actively police platform members’ speech, which inevitably
leads to the issue of legitimate voices being silenced online. Other countries instead let the social media
platforms decide how to regulate their content.

The Fraser Institute measures the extent to which countries allow for free expression and information
as part of their Human Freedom Index (Vdsquez and Por¢nik, 2017). This indicator specifically covers
state control over Internet access that forms an increasingly important component in the index, because
as the report states: “the use of the Internet spreads and government efforts to control it become more
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and more sophisticated and frequent”.® Several countries have imposed increasing levels of regulations on
social media platforms and, in certain cases, blocked some of these platforms for reasons that are usually
associated with public order.

Figure 3.4: DPRI sub-index on Social Media and Human Freedom Index
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The left-hand panel in Figure 3.4 shows the relation between the DPRI sub-index on social media and
Fraser’s indicator of Freedom of expression and information. The panel shows that countries with higher
restrictions on social media tend to have less freedom of expression; i.e. among non-OECD countries in
Figure 3.4, a lower score on Fraser’s Freedom of expression indicator is associated with higher levels of
social platform restrictiveness.” Countries such as Russia, China and Vietnam, in particular, show high
restrictions for social media platforms, as well as some of the worst climate for freedom of expression and
information. On the other hand, countries such as Taiwan, Costa Rica or the Czech Republic score high
on the freedom of expression whilst having lower levels of restrictions on social media platforms.

4. Digital platform restrictions and their impact on the economy

Previous research looking at the economic benefits of platforms finds that the economic impact of
platforms can be substantial. Most of these works have a focus on e-commerce platforms. For instance,
Falk and Hagsten (2017) investigate the impact of e-commerce activities on labour productivity growth
and find that they are positively related. Moreover, they also find that services as well as smaller firms both
experience a larger impact from using e-commerce facilities (or e-sales) than industries. Cardona ez al.
(2015) indirectly assess how reduced trade costs in e-commerce have an impact on the economy using a
computable general equilibrium (CGE) model. These authors also look at the implied cost of perceived
regulatory barriers in e-commerce but do not assess countries’ policies themselves as we do in Section 2.
They nonetheless find that e-commerce across borders reduces trade costs compared to trading the same

goods offline.

8 Fraser’s indicator also covers for human freedom of personal expression, the press and use of the Internet, such as journalists killed or
jailed in a country, the political pressure over news and editorial content and the generally measured “vibrancy” of the media, and access
to foreign media, as well as violence used against journalists, in addition to the state control over Internet access as explained above.

" Figure 3.4 only selects non-OECD countries as freedom of expression concerns are greater in these countries, and because OECD
countries generally have a very high score on this index with little variation.
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Box 2: What do we mean by “impact on the economy”?

A standard way of measuring a country’s economic performance is by taking its growth rate of GDP
per capita. However, this indicator does not yet measure how well a country uses its resources such as
labour, capital and technology. Therefore, a more refined way of measuring economic performance
is using labour productivity, which is all the value added a country produces divided by its labour
use.

Labour productivity is determined by various factors (i.e. resources), namely the quality of skills
used in the economy, and the quality of physical and ICT capital services used (called capital
deepening). After the growth of labour productivity is accounted for by all these factors, what
remains unexplained is interpreted by economists as a factor of labour productivity growth resulting
from technology called total factor productivity (TFP).

In other words, TFP is the component of overall output growth that cannot be explained by
accounting for changes in observable labour and capital input (Sylverson, 2017). Economic research
shows that this component is an important driver for overall productivity growth and eventually
economic growth — especially for services (van Ark ez al., 2013). Often, regulatory policies
have a significant influence on how resources and technologies are used and contribute to labour

productivity and TFP.

Given that many services are intense in the use of digital technologies, but digital technologies such
as online platforms also create efficiencies on their own, the role of digital technologies can therefore
impact the economy in two ways: by having an impact on TFP and by having an impact through
ICT capital deepening, thereby contributing directly to labour productivity growth.

Generally, many other factors determine TFP, such as regulations in services themselves, but it
would be difficult for this paper to control for all of these. Therefore, we look directly at how
regulations affecting platforms as a digital technology are associated with how strong a role ICT
capital services play in creating growth in value added (VAConKIT) and productivity (LPConKIT).

We find that trade restrictions on online platforms are negatively associated with the contribution of ICT
capital services to value added (VAConKIT) and productivity growth (LPConKIT) in countries. Although
the results are based on cross-section regressions as correlations, and therefore one cannot make any causal
inferences, they nonetheless provide interesting insights.

We perform this analysis by starting from the methodology developed by Ferracane et al. (2018b; 2018c),
but this time specifically adjusted for online platforms. According to this methodology, each of the three
sub-indexes presented above is “weighted” by an indicator that measures platform intensity for search,
e-commerce and social media, i.e. how much each sector in the economy uses platforms. In this way, we
aim to have a more valid way of measuring the impact of the restrictions on each of these types of platforms
in various downstream sectors in the economy.® We assume that sectors that use platforms more intensively
are also those more affected by higher levels of restrictiveness on online platforms. Annex 2 provides a full
explanation of this methodology, including the regression estimations and further descriptions of the data
used. Overall, this weighted approach is called the Platform Linkage (PL) in our analysis in Tables 4.1 and
4.2.

8 See Annex Figure A4 for a ranking of the three online platform intensities by sector. The intensities are constructed using the Eurostat
enterprise survey found in the Digital Economy and Society Database. Annex 2 provides a full explanation of how we compute each of
the three intensities.
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Table 4.1 shows the results of the regressions following equations (1) and (2) in Annex 2.” The overall PL
index in which we use the overall DPRI, which is weighted by an overall measure of platform intensity,
shows a negative and significant coefficient result. This result indicates that countries with higher levels of
online platform restrictiveness exhibit lower levels of contributions of ICT capital services to value added
growth (column 1) in the economy — although the coeflicient result is statistically weak. When breaking
down this overall index into the three different sub-indexes of search engines, e-commerce and social
media platforms, the results show that the significant and negative outcome also holds for restrictions on
e-commerce platforms as well as social media platforms (columns 3-4). In the latter case, the outcome is now
significant at the 5 per cent level, which is therefore stronger than for the overall platform restrictiveness.
The results obtained for search engines are not significant.

In Table 4.1, columns 5-8 repeat the regressions results but this time the platform indexes are regressed
on the contributions of ICT capital services to productivity growth, i.e. on value added per hour worked,
instead of the sheer value added growth. The difference is that the value added growth as such does not
yet account for how efficiently value added is created in an economy. The results in the right-hand half of
Table 4.1 show that online platform restrictions are as a whole also negatively associated with lower levels
of productivity growth, resulting from contributions by ICT services. Again, results bear little significance
to the overall platform restrictiveness index. Negative and significant results are now also found for search
engines in addition to e-commerce platforms, which have a somewhat greater statistical significance. In
contrast, platform restrictions on social media platforms provide no significant result, contrary to the
results found in column 4.

These outcomes appear to indicate that higher levels of restrictions on online platforms are associated
with a limited impact of the role that ICT technologies can play in the economy. Put differently, where
countries apply high restrictions on online platforms, ICT services and related technologies are likely to
contribute less to value added and productivity growth in the wider economy than countries with low
restrictions on online platforms. As such, restricting online platforms slows down the diffusion of ICT
services and other Internet technologies in the overall non-digital (as well as digital) economy, which van
Ark (2018) described as a strong determinant for overall value added and productivity growth in countries
(see also Box 2).

As a robustness check, we repeat these regressions with sectoral intensities of Internet technologies following
the ones developed by Ferracane er al. (2018b; 2018c¢).'° All columns in Table 4.2 replace the entries
as presented in Table 4.1. The results in columns 1-4 substantiate the previous findings: all coefficient
outcomes are negative and significant, including for search platforms. The results confirm that greater
levels of restrictiveness on online platforms are associated with lower levels of ICT capital services playing
a role as a contributor to value added growth across sectors in the countries analysed. When accounting
for ICT contributions to overall productivity growth, however, the results are not significant (columns
5-8), albeit negative. Taken together, the two tables show a consistent pattern of the relationship between
restrictions on online platforms and a country’s overall performance of ICT in sectors as a contributor to
value added and productivity growth."

9 Note that the results only take account of digital trade barriers to online platforms. The non-digital barriers that can also affect platform
are outside the scope of this paper (see also Box 1).

19 These Internet intensities are more broadly defined and not specifically target platform intensities of each sector. See Annex Figure
Ab for a ranking of the intensities by sector.

" Note that although in Table 4.1 columns 5-8 show a positive coefficient sign, replacing LP1ConKit with LP2ConKit, which represents
the contribution of ICT capital services to value added per person employed, gives a negative coefficient sign, albeit also insignificant.
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Table 4.1: Regression results of platform regulations on economic performance

(1) ) (3) (4) ) (6) 7) (8)

In(VAConKIT) - In(LPConKIT)
PL index — Total -11.423* : -7.033*
(0.061) | (0.054)
PL index — Search -7.770 | -6.687*
(0.201) : (0.086)
PL index — E-commerce -11.984* | -6.396**
(0.070) | (0.036)
PL index — Social -9.737** | -5.284
(0.011) : (0.181)
FE country Yes Yes Yes Yes : Yes Yes Yes Yes
FE year Yes Yes Yes Yes | Yes Yes Yes Yes
Observations 59 59 59 59 50 50 50 50
R2A 0.571 0.565 0.571 0.570 0.592 0.592 0.591 0.591
R2W 0.035 0.022 0.037 0.035 0.017 0.017 0.014 0.014
RMSE 0.742 0.747 0.742 0.743 0.664 0.664 0.665 0.665

Source: ECIPE, WORLDKLEMS & Eurostat. Note: * p<0.10; ** p<0.05; *** p<0.01. Robust standard errors clustered at the
sector level. See Annex Table A3 for sector classification. The variables VAConKIT and LPConKIT stand for the contribution of
ICT capital services to value added growth and the contribution of ICT capital services to value added per hour worked. Both
variables are in logs (In). FE denotes fixed effects.

For the purpose of this paper, as explained in Annex 3, we computed the extent to which a certain category
of online platform restrictions is in large part likely to be responsible for the overall variation in level of
restrictiveness of a type of platform, and therefore may drive most of the significant results found in Table
4.1 and Table 4.2. Our calculations reveal that, for search engines, the restrictions related to IPR and data
tend to be the largest factors in explaining the significant outcome. These two categories of restrictive
measures on IPR and data have the highest variation in terms of levels of restrictiveness found across
countries and are therefore likely to drive the significant results. Similarly, restrictions on ownership and
online sales are likely to affect the significant result found for e-commerce platforms, while restrictions on

content access are likely to drive the significant results found for social media platforms, as shown in Figure
A6 of Annex 3.

Moreover, further analysis based on the results in Table 4.1 and Table 4.2 shows that if countries reduce
their level of online platform restrictiveness, there would be a substantial increase in value added stemming
from ICT. In particular, if countries lowered their restrictions on platforms to a level similar to Canada, the
US and the Netherlands, which are the countries closest to the regulatory frontier, on average they would
experience a boost in the contribution of ICT capital services to value added growth of around 20.41 per
cent across all market services (excluding health and education). This would mean that the contribution
of ICT capital to value added growth for market services in the EU-12 countries of 0.2, as found in van
Ark and Jager (2017), would potentially increase to approximately 0.24 percentage points, as shown in
Figure 4.1. This increase may seem small, but this potential outcome scenario would be such that the
contributing level that ICT capital has on the economy would be one step closer to the level it had before
the global financial crisis (2002-2007) when it stood at 0.4. Moreover, this estimate must be seen as a lower
boundary for the reasons explained above, and because it excludes dynamic effects resulting from the use
of platforms.
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Table 4.2: Regression results of platform regulations on economic performance (contd)

DTE Working Paper 03

(1) ) (3) (4) ) (6) 7) )
In(VAConKIT) - In(LPConKIT)
PL index — Total -1.860* : -0.370
(0.050) , (0.801)
PL index — Search -1.471* | -0.617
(0.060) | (0.674)
PL index — E-commerce -1.943** | -0.193
(0.049) | (0.890)
PL index — Social -1.719™ | -0.168
(0.049) I (0.893)
FE country Yes Yes Yes Yes : Yes Yes Yes Yes
FE year Yes Yes Yes Yes | Yes Yes Yes Yes
Observations 116 116 116 116 98 98 98 98
R2A 0.495 0.491 0.494 0.496 0.407 0.409 0.407 0.407
R2W 0.039 0.031 0.037 0.041 0.001 0.003 0.000 0.000
RMSE 0.971 0.975 0.972 0.970 1.128 1.127 1.129 1.129

Source: ECIPE, WORLDKLEMS & BEA. Note: *
level. See Annex Table A3 for sector classification. The variables VAConKIT and LPConKIT stand for the contribution of ICT

capital services to value added growth and the contribution of ICT capital services to value added per person employed. Both

variables are in logs (In). FE denotes fixed effects.

p<0.10; ** p<0.05; *** p<0.01. Robust standard errors clustered at the sector

Figure 4.1: Percentage point change in market services resulting from removing platform restrictions
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However, large differences arise across sectors when it comes to the impact of platform regulations, as
shown in Figure 4.2. The services that would gain the most from eliminating certain restrictions are I'T and
information services, as well as the publishing sector. This is an unsurprising result considering that several
online platforms are listed in this sector. Sectors such as distribution, business services and financial services
would also profit substantially from a reduction in the restrictions on online platforms. Utilities, which
include gas, water and electricity, also appear to benefit from a reduction in online platform restrictions.
These are the services that use platforms more intensively. Other sectors, such as construction transport
and storage, are less affected by reductions in trade restrictions for online platforms as they use fewer
platforms and digital services.

Figure 4.2: Percentage point change as a result of removing platform restrictions, by sector
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Source: ECIPE, WORLDKLEMS & BEA; authors’ calculations. Note: results are based on regression outcomes as presented in
Table 4.1 using marginal effects for each sector.

The fact that the outcomes show that some digital services appear to profit more from lowering restrictions
related to digital platforms merits further discussion. In large part, as said, this result is because much of
the platform activities are valuable inputs for the services sector (Figure A4 and Figure A5 in the Annex).
Similarly, the relatively high outcomes for distribution, finance and other business services are also most
likely driven by changes in restrictions of all three types of platforms in combination with their large use of
digital services. All these sectors are known for their large amount of information processing.

Conclusion

This paper presents the Digital Platform Restrictiveness Index (DPRI) for 64 economies. The results show
that the group of countries that impose strict regulations on online platforms are comprised of a mix
of developed and emerging economies. We also created three sub-indexes for three major categories of
platforms: search engines, e-commerce platforms and social media.

The fact that countries with very different income levels are among the ones that are most restricted
in online platforms shows that a country’s level of development is a poor predictor for explaining the
restrictiveness of countries regarding online platforms. Instead, when relating our index and sub-indexes
to various other economic outcome indicators, striking results appear. For instance, online platform
restrictiveness is negatively associated with (1) a country’s economic activities in the intangible economy,
(2) a country’s readiness to participate in e-commerce activities, and (3) a country’s level of freedom of
speech. Furthermore, this paper shows that countries with high restrictions on online platforms tend
to show a lower performance from the ICT sector as a contributor to the overall productivity growth,
particularly in services.
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This means that online platforms can in fact act as a real contributor to the overall productivity and
eventually the economic growth of a country, especially through the services sector. Interestingly, services are
often thought of as lagging behind in terms of productivity growth, which ultimately weighs down on the
rest of the economy (Baumol, 1967). In addition, because services are generally perceived as less receptive
to technological changes that would substitute inefficient labour, these sectors are usually perceived as
doomed to be at the tail end of contributing to overall productivity performance and eventually economic
growth. However, that notion seems increasingly out of date as more research shows that the introduction
of ICT can to a large extent “cure” this costs disease in personal services (see Triplett and Bosworth, 2003).

This paper indicates that regulatory policies impacting the ICT sector and digital platforms could affect
how services can contribute to increasing productivity in the overall economy. Lowering restrictions on
online platforms could benefit a wide range of services, from hotels and restaurants to financial services and
distribution. In an age when network economies are increasingly more important to support productivity,
strict regimes on online platform are likely to reduce the opportunities that should be derived from
countries implementing ICT solutions. However, more empirical research is still needed to investigate this
relationship as online platforms are also often associated with disruptions in the economy. Further research
is also needed to assess how platforms impact more generally on small enterprises and the job market.
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Annex 1: Additional tables and figures

Table Al: Restrictions covering platform restrictiveness index and weights

Search E-commerce Social
Taxation 0.05 0.05 0.05
Tax regime on online services 1 1 1
Foreign investment 0.10 0.10 0.10
Maximum foreign equity share 0.50 0.50 0.50
Joint-venture requirement 0.20 0.20 0.20
Minimum capital requirement 0.10 0.10 0.10
Screening of investment and acquisitions 0.20 0.20 0.20
IPR 0.15 0.10 0.15
Lack of clear copyright exceptions 0.33 0.50 0.33
Ancillary copyright law 0.33 0.33
Mandatory disclosure of business trade secrets 0.33 0.50 0.33
Restrictions on cross-border data flows 0.15 0.15 0.15
Ban to transfer or local processing requirement 0.50 0.50 0.50
Local storage requirement 0.20 0.20 0.20
Conditional flow regime 0.30 0.30 0.30
Restrictions on domestic use of data 0.1 0.1 0.1
Minimum period for data retention 0.15 0.15 0.15
Maximum period for data retention 0.10 0.15 0.10
Right to be forgotten 0.15 0.15
Data protection impact assessment (DPIA) or data protection officer (DPO) 0.15 0.15 0.15
Data breach notification 0.15 0.20 0.15
Government access to personal data 0.30 0.35 0.30
Intermediary liability 0.15 0.15 0.15
Lack of safe harbour for intermediary liability 0.40 0.40 0.40
User identity requirements 0.20 0.20 0.20
Monitoring requirements 0.20 0.20 0.20
Burdensome terms for notice and takedown 0.20 0.20 0.20
Content access 0.15 0.15 0.15
Blocking of web content 0.50 0.50 0.50
Filtering of web content 0.25 0.25 0.25
Discriminatory use of licence schemes 0.25 0.25 0.25
Standards 0.05 0.05 0.05
Mandatory encryption standards deviating from international norm 1 1 1
Restrictions on online sales 0.10 0.15 0.10
Restriction to online sales and transactions (shipping, delivery, etc.) 0.25
Restriction to online payment 0.50 0.25 0.50
Low threshold for de minimis rule 0.25
Domain name system (DNS) strict registration requirements 0.50 0.25 0.50
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Annex 2: Methodology for regressions as correlations

Estimation strategy and data

To date no work has specifically assessed how the regulatory trade restrictions applied to digital platforms
have an impact on the economy. With the help of our digital platform restrictiveness index (DPRI) for
a wide set of countries, we are able to estimate in a credible way the extent to which these restrictions
across countries are associated with a lower economic performance from sectors using these platforms
intensively. As such, with this index we are the first to estimate the economic impact of platform
restrictions in a sophisticated way. In order to do so, we use the same methodology as developed in
Ferracane ez al. (2018b), in which economic performance is measured by productivity (Prod) namely:

IN(VAConKIT),; = ® + 6;PLe; + 6,4 j + &) (1)
In(LPConKIT) ; = & + 6,PLyj + 8o 5 + & 2)

In equation (1), productivity is proxied by labour productivity (LP) in addition to Total Factor
Productivity (TFP) and computed using industry-level information from EUKLEMS database and put
in logs. The PL term refers to the Platform Linkage (PL) index in which the platform restrictiveness index
as presented in Figure 2.1 is multiplied with a proxy that measures how much each sector uses platform
services, following the ranking provided in Annex Figure A4. We do this because not all sectors are equal
in their use of digital platforms. Ultimately, platform restrictions will have a greater knock-on effect on
sectors that use platforms more intensively, which justifies our “weighted” index approach as pioneered
by Arnold ez al. (2015; 2011), and applied by Ferracane ez a/. (2018b; 2018¢) and various other papers
assessing the impact on regulatory barriers on productivity and trade. Hence, this PL term is defined as:

Platform Linkage (PL).; = @jq * Platform restrictiveness index, )
Platform Linkage (PL).; = % * Platform restrictiveness index, 3)

1

in which each of the country-specific index of platform restrictiveness is multiplied with a measure of
platform services’ intensity for country ¢ for each downstream services sector j that uses platforms services
d. This proxy for platform services’ usage is denoted by@ja.Information on platform services’ usage comes
from the Eurostat Comprehensive Database on Digital Economy and Society. There are two databases
that record the usage of digital services, namely one for households and one for enterprises. We take the
latter one and use numbers for the year 2017 for the whole EU-27 economy as a whole.'?

The Eurostat database records survey questions to firms on the usage of information and communication
technologies, including platforms. The database is immensely big and is provided in MS-Access format
with many variables recorded, but also provides pre-defined templates of a cluster of survey questions
(i.e. variables) that are related to a specific part of the digital economy. Conveniently, for our three
types of platforms there are three sets of clusters with specific survey questions on the usage of each of
the three platforms by enterprises. See Annex Table A4 for the specific survey questions and associated
variable codes sorted by online platforms. We only select variables that are recorded by sector (ISIC Rev.

12 Although more countries are covered by the online platform restrictiveness index, the scope of countries in the regressions will be
substantially reduced due to the lack of information on economic performance variables for many countries. Since we are using the
WORLDKLEMS for computing economic performance, this should not be a problem. Moreover, alternative intensities such as the one
in Ferracane et al. (2018b; 2018c) also use data on intensities from one country, namely the US (see footnote below).
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2 industry and services) and provide information on the percentage of firms using platform technologies
as given in Table A4. We compute the simple average by sector for each of the clusters then compute the
intensity of the three types of platforms. We also compute an overall average of the three platforms that
proxies for the overall platform usage.

Figure A4 in the Annex provides an overview of the three platform intensities based on the data from the
Eurostat survey questions. Generally, enterprises in various service sectors show a much higher level of
online platform usage compared to enterprises in the manufacturing sector. This is specifically true for
accommodation, information services, distribution and business services. Overall, across all sectors, search
platforms are most commonly used, followed by e-commerce platforms, except for Information services
where e-commerce platforms are mostly used by firms.

We also use alternative intensities as developed by Ferracane ez a/. (2018b; 2018c¢), which is the Internet
services' usage over labour and is defined in equation (2). These intensities are based on a number of ICT
producing sectors that provide their inputs into each downstream industry, i.e. @ja, which is computed
using the US BEA Input Output Use Tables for the year 2012 for each NAICS 6-digit level. To determine
the ICT-producing service sectors we rely on Bauer ez al. (2016), which is in line with Jorgenson ez al.
(2011) regarding their I'T-producing industries. Table A6 lists the sectors that we define as ICT producers.
They include, inter alia, the telecommunications sector; data processing, hosting and related services;
Internet service providers and web search portals; software publishers; computer system design services;
and other computer-related services.

We then calculate the ratio between this input value of ICT services” usage over labour employed for
each downstream services sector at the 6-digit level. Labour is sourced from the US BLS and given in the
NAICS (North American Industry Classification System) for the same year then matched with the US
BEA input-output matrix, which fits neatly. All intensities are re-concorded into ISIC Rev 2 at 2-digit level
using our self-developed concordance table.'® As shown in Annex Figure A5, telecom services, intellectual
property, computer and financial services are again the most data-intense service sectors. In the regressions
below, we apply the log of this intensity when performing our estimations.

The expected results are that countries with greater levels of online platform restrictions are also the ones
in which sectors that rely heavily on platforms experience lower levels of ICT contributions to value-
added and productivity. Conversely, countries with lower levels of restrictions on platforms are expected
to show higher productivity developments in sectors that are more platform-driven. In both cases, the PL
linkage index would show a negative sign in equation (1). In addition, in equation (1) the terms 8 and
Gjtrefer to the fixed effects by country and sector respectively, which takes care of all other factors that
may influence productivity within a country and sector and which are unobservable. Sector fixed effects
are applied at 1-digit or 2-digit ISIC Rev. 2 level following the classifications as given in Annex Tables A3
and A4 respectively.'

Of note, although we consider both the industrial and services sectors, we expect the impact to be mainly
visible in services. The reason being that most of the intangibles, and software services in particular, in
which platforms play an important role, are spent on the services sector. For instance, across European
countries, only about 17 per cent of total software expenditure is dedicated to the manufacturing sector.
Hence, the share of software expenditures in service sectors is much higher, something that was also
pointed out in Ferracane ez al. (2018c). Software expenditures in Europe are particularly high in the
business services sector (including transport and entertainment) where European countries spend a share

'3 An additional convenient motivation for using US tables is that the US is often used as a benchmark country in similar cross-country
studies using sector intensities, which makes our input coefficients on data usage exogenous. This argument is similar in the case of
taking EU-wide intensities as outlined in equation (2). However, there is a debate in the economic literature about whether one should
use the assumption of equal industry (or sector) technologies across countries or not. Equal technology coefficients seem reasonable if
one assumes that the countries selected in the sample are reasonably similar in their economic structures and technology endowments.
'* For the sake of brevity only a succinct explanation of the estimation strategy is provided. For more information on the methodology,
identification strategy and estimation strategy and results, see Ferracane et al. (2018a).
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of about 46 per cent. In addition, platforms are used across many new intangible investments that firms
undertake, such as R&D and advertisement and training. Even when taking all these expenditures into
account, most of it is spent in services.

Table A3: Sector classification using Eurostat intensities

ISIC Sector description
C Manufacturing
D-E Utilities

F Construction

G Distribution

H Transportation

I Accommodation

] Information

M Business

N Administrative

Table A4: Sector classification using BEA intensities

ISIC  Sector description Sector description
(short)

31-33 Other manufacturing; repair and installation of machinery and Repair Machinery
equipment

D-E  ELECTRICITY, GAS AND WATER SUPPLY Utilities

F CONSTRUCTION Construction

45 Wholesale and retail trade and repair of motor vehicles and Distribution of Motor
motorcycles

46 Wholesale trade, except of motor vehicles and motorcycles Wholesale

47 Retail trade, except of motor vehicles and motorcycles Retail

49-52  Transport and storage Transport & Storage

53 Postal and courier activities Postal & Courier

I ACCOMMODATION AND FOOD SERVICE ACTIVITIES Hotels & Restaurants

58-60 Publishing, audiovisual and broadcasting activities Publishing

61 Telecommunications Telecom

62-63 IT and other information services IT & Information

K FINANCIAL AND INSURANCE ACTIVITIES Finance & Insurance

M-N  PROFESSIONAL, SCIENTIFIC, TECHNICAL, ADMIN. AND  Business Services
SUPPORT SERVICES

P Education Education

Q Health and social work Health & Social

R Arts, entertainment and recreation Arts & Entert.

S Other Services Other Services
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Table A5: Eurostat clusters of survey questions for each type of platforms

Search engine

Variable Percentage of firm respondents using web functionalities for purpose?

E_WEB Enterprises having a website

E_WEBF2 Website has at least one of the following*

E_WEBF3 Website has online ordering, reservation or booking and at least one of*
E_WEBACC Enterprises with website providing product catalogues or price lists
E_WEBORD Enterprises where the website provided online ordering or reservation or booking
E_WEBOT Enterprises where the website provided order tracking available online

M Business

N Administrative

*Website providing product catalogues or price list; website has possibility for visitor to customize or design online goods or

services; website provides order tracking available online; website has personalized content in the website for regular / recurrent

visitors.

E-commerce (purchases)

Variable Percentage of firm respondents of using e-commerce (purchases) for purpose?

E_AEBEU Enterprises having purchased via computer networks from suppliers located in
other EU countries

E_AEBEUWW  Enterprises having purchased via computer networks from suppliers located in
other EU countries or RoW

E_AEBHM Enterprises having done electronic sales in their own country

E_AEBUY Enterprises having purchased via computer-mediated networks

E_AEBWW Enterprises having purchased via computer networks from suppliers located in
RoW

E_AESBEU Enterprises having done electronic sales or purchases to other EU countries

E_AESBWW Enterprises having done electronic sales or purchases to RoW

E_EBUY2 Enterprises purchasing online of at least 1% of total purchases

E_ECOM Enterprises having sent or received order via any computer networks
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E-commerce (sales)

Variable Percentage of firm respondents using e-commerce (sales) for purpose?
E_AESBEU Enterprises having done electronic sales or purchases to other EU countries
E_AESBWW Enterprises having done electronic sales or purchases to RoW
E_AESELL Enterprises having received order via computer-mediated networks
E_AESEUWW  Enterprises having done electronic sales to other EU countries and to RoW
E_AWSEU Enterprises with web sales to other EU countries
E_AWSFOR Enterprises having received order via a website or apps from EU or RoW
E_AWSVAL_ Enterprises where B2C web sales are 10% or more of the web sales
B2C_GE10WS
E_AWSWW Enterprises with web sales to RoW
E_AWS_B2BG Enterprises which sold via a website or apps — B2B and B2G
E_AWS_B2C Enterprises which sold via a website or apps — B2C
E_AWS_B2C_ Enterprises where B2C web sales are more than 1% of the web sales
GT1WS
E_AWS_COWN  Enterprises which sold via a website or apps — via their own website or apps
E_AXSELL Enterprises having received order placed via ED-type messages
E_ECOM Enterprises having sent or received order via any computer networks
E_ESELL Enterprises selling online (at least 1% of turnover)
E_AWSVAL_ Enterprises where B2C web sales are 10% or more of the web sales and which sold
B2C_GE10WS_  via an e-commerce marketplace
CMP
E_AWS_B2C_ Enterprises which sold via a website or apps — B2C & via an e-commerce
CMP marketplace
E_AWS_CMP Enterprises which sold via a website or apps — via an e-commerce marketplace
E_AWS_CMP_  Enterprises which sold via a website or apps — via an e-commerce marketplace for
GE20 at least 20% of the web sales

Social media
Variable Percentage of firm respondents using social media for purpose?
E SM_ Develop the enterprises' image or market products
PADVERT
E_SM_PANY Use social media for any purpose

E_SMPBPCOLL
E_SM_PCUDEV

E_SM_
PCUQOR

E_SM_
PEXCHVOK

E_SM_PRCR
E_SWI1_ANY

Collaborate with business partners (e.g. suppliers) or other organizations
Involve customers in development or innovation of goods and services

Obtain or respond to customer opinions, reviews, questions
Exchange views, opinions or knowledge: within the enterprise

Recruit employees

Use any social media
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Table A6: NAICS 6-digit sectors as Internet producers

IO code

Sector description

454000
511200
517110
517210
518200
519130
541511
541512
541513

Non-store retailers (sales online)

Software publishers

Wired telecommunications carriers

Wireless telecommunications carriers (except satellite)

Data processing, hosting and related services

Internet publishing and broadcasting and web search portals
Custom computer programming services

Computer systems design services

Other computer-related services, including facilities management

Source: BEA 2012 IO Use Table. IO codes follow NAICS 6-digit codes.

Figure A4: Platform intensities based on Eurostat database (percentage of firms using platforms)
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Figure A5: Platform intensities based on BEA Input-Output Use Table and US BLS database
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Annex 3: Policy variations in platform restrictions

The regression analysis in Table 4.1 and Table 4.2 shows the outcome using the overall DPRI, which
takes the three types of platforms together. However, this overall platform restrictiveness index is built up
from different categories of policy restrictions as outlined in Box 1, namely taxation, IPR restriction, data
restrictions, intermediate liability, standards, online sales and transaction restrictions, content access, and
investment restrictions in platforms. One could potentially think of using each category separately in an
interaction term as defined in equation (2) as part of the Platform Linkage (PL), but this would provide
too little variation for a credible result in the regression analysis. Many countries for instance do not have,
or have a few, policy restrictions in some areas and therefore have a zero recorded. If used in the regression,
all we would pick up are the intensity measures.

An alternative approach is to analyse the level of absolute variation of standard deviations of the categories
of policy restrictions across all countries in our analysis. Doing so requires only data on policy restrictions
and no data on any intensities. We compute this variation of policy restriction as the standard deviation
of each category of policy restrictions as described above for each type of platform (i.e. search engines,
e-commerce and social media). The greater the standard deviation within a category of policy restriction,
the more countries differ in their level of restriction. However, to arrive at a neutral measure that accounts
for the policy variation for each type of platform, we also compute the standard deviation of the overall
DPRI and simply subtract the standard deviation of search engines, e-commerce and social media from the
standard deviation of the DPRI for each category. Simply put:

Policy variation = af — gPverell (A1)

where c refers to the one of the three platforms’ restrictiveness indexes for search engines, e-commerce and
social media and overall refers to the overall DPRI, i refers to the category of platform restrictiveness, and
o refers to the standard deviation. Put another way, equation (A1) measures the variation of the categories
of restrictions for search engines, e-commerce and social media platforms compared to the overall platform
restrictiveness index. If a category of platform restrictions, say data restrictions, for search engines is more
restrictive compared to the category of data restrictions applied in the overall index of platform restrictions,
this measure provides a crude way of explaining the most important variation of applied restrictions across
different countries that have implemented different levels of data restrictions for search engines platforms
compared to other categories of restrictions.

The outcomes of this exercise for each of the three types of platforms are presented in Figure A6. The first
panel of the figure shows that for search engines platforms specifically, restrictions related to IPR and data
restrictions (plus restrictions related to taxation) explain most of the variation in restrictions and may
therefore drive the significant correlation results found in this paper. In other words, data restrictions for
search engines platforms vary more across countries compared to what's observed generally for all types of
platforms. In a similar manner, for e-commerce platforms, variations are greatest for investment restrictions
and restrictions related to online sales. Lastly, for social media platforms, content access restrictions show
the greatest policy variation from the overall index. Since this indicator measures the level of variability
across countries, it seems likely therefore that the significant outcomes in Table 4.1 and Table 4.2 are
driven by these measures.
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Figure A6: Level of policy variation in platform restrictions, by category
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Source: Authors’ calculations.



