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Introduction

Digital investment and the use of data are increasingly important to the health 
of the economy. It is beyond doubt that many business models of European firms 
critically depend on the use of digital trade and cross-border data transfers. It has 
also become clear that consumers across Europe are benefitting more and more 
from the use of the internet. 

However, not all countries tap into the digital economic opportunities that lie 
in front of them and there are several barriers preventing individuals, firms and 
entire economies from reaping the potential gains. Nor do all economies unite in 
the prospects for what type of growth that could follow on greater data invest-
ment and for those countries that want to raise the economic impact of data, it is 
important to understand their potential and the tailored policy conclusions that 
follow from it. In other words, there has to be a coherent policy framework for 
policy makers. This brief tries to do that. It connects several recent papers that 
have addressed the issue of digital investments and extends discussion on their 
issues covered, which are data, software investments, how it can induce economic 
growth within the EU, and what kind of policy reforms are subsequently needed.1 

In all of these previous works, the connection is made between the use of 
Information and Communication Technology (ICT) and its effect on economic 
performance. First, Hofheinz and Mandel (2015) show that investments in so-
called “intangibles” are correlated with the production and use of data within an 
economy. Intangibles are investments made by firms in, for instance, research 
and development (R&D), computerized information, product development or 
training, and branding. This link between intangibles and data is important as it 
generates new sources of economic growth. This happens in part because these 
new types of investments had not been properly accounted for by economists in 
the past and have become increasingly important for firm revenues and earnings.

Second, in a previous paper, I have gone a step further and showed what 
policy measures should be considered in order for ICT to improve economic 
performance. More specifically, I have analyzed which specific policy measures are 
needed for economic growth to happen with the use of one type of intangible in-
vestment that is related to ICT, namely computerized information (i.e. software). 
Much ICT investments takes place in non-digital sectors and therefore additional 
policy measures are required to enhance growth. Finally, a third paper by Bauer 
and Erixon (2016) also takes up this angle and puts forward the importance of 
competition-enhancing reforms in non-digital sectors as necessary to enhance po-
tential growth from the increased use of ICT. 

In sum, each of these three works show the importance of digital investments 
and economic performance in Europe either directly or indirectly, but a support-
ing structure on how to think about this these issues has been to date somewhat 
missing. 

Even if there is a connection between information 
and communication technology (ICT) and growth 
in the European economy has been understood, 
specific policy measures describing how ICT can 
power growth are often too generic. While much 
of the debate has zoomed in on the level of digi-
tal investments, this policy brief offers a framework 
for considering more tailored policy recommenda-
tions. Countries need to focus on exploiting their 
comparative advantages in the data economy and 

everyone cannot be a leader in the endowment of 
data. Policy attention is also needed for so-called 
intermediating policy factors that can improve 
economic performance through ICT in non-digital 
sectors. Increasing a country’s digital investment 
is one thing, but much of the factors that will have 
a real impact on the link between ICT capital and 
economic growth is country-specific and requires 
careful analysis and tailored policy reforms. 

EXECUTIVE SUMMARY
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1  The papers are Van der Marel (2015), Hofheinz and Mandel (2015) and Bauer and Erixon (2016).
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A Framework for Analysis

In order to show the need for a framework, I will take the publication of Hof-
heinz and Mandel (2015) as a starting point, but modify their results a bit. Their 
paper provides a chart in which an indicator called “digital density” in 2010 
(which is the within-country data traffic) is put in relation with intangible invest-
ments as a share of GDP in 2014. Intangible investments cover a wide spectrum 
of new types of investments that help to determine the competitiveness of an 
economy. Standard economics used to treat physical capital such as machines as 
the only type of existing capital. Then came a greater understanding of the role 
of human capital. Now there is also intangible capital which is seen as important 
for economic performance. Obviously, the two variables are strongly connected 
with each other as shown in Hofheinz and Mandel (2015): a greater level of in-
vestments in intangibles is associated with greater digital density. 

Figure 1 replicates their graph, but with a few alterations. First, it does not 
take the wider definition of intangibles into account but only one, namely “com-
puterized information”. This is because computerized information is really at the 
core of digital investments, and much more so than other components of in-
tangible capital. Computerized information covers both software and databases. 
Moreover, digital investments are really what is actually discussed in the two other 
publications that will be discussed below. 

Second, on a more technical note, rather than plotting the nominal value of 
investments I am using the corrected real value use of investment accumulated 
over the years, i.e. capital. Ultimately, what matters for economists is the amount 
of accumulated capital stock in an economy. This capital stock in Figure 1 also 
corrects for any depreciation over time and as such can only then be compared 
with other determinants of growth, or other factors of production such as tradi-
tional physical capital and human capital. Once this is done, it is possible to com-
pare how well-endowed a country is with these factors and to determine whether 
a country has a comparative advantage or not. 

Third, the two axis are swapped: placing digital investments on the horizontal 
axis in the graph below implies that the amount of digital investments (or stocks 
in my case) determines the extent to which a country produces and makes use of 
data, not the other way around. It is true that the authors talk about correlations 
and not causation so that none of the factors actually has an effect on the other. 
The two items are indeed highly inter-linked, and one can debate if greater data 
production and usage of data (i.e. data density) stimulate greater investments in 
software – or if greater investments in software create a greater level of data densi-
ty? Somehow, the way this relationship works remains yet unclear.

However, in my view, and as pointed out in Christensen and Etro (2013), 
data can also be seen as a factor of production, next to the previously discussed 
intangible, physical and human capital. As with labour, generating higher skills 
in an economy comes on the heels of greater levels of investment in education. 
In such a scenario, a greater level of investments in software (per worker) in 2010 
would generate greater data production and usage (per worker) four years later 
(i.e. 2014). Therefore, if anything, it would make more sense to plot our variables of 
data density on the vertical axis and investment in intangibles on the horizontal axis. 

If we follow such approach, what is the result? Figure 1 below shows the result 
for only six European countries (without the United States) because these are the 
overlapping countries for which two variables are available. Again, a clear corre-
lation appears suggesting that software stock and data traffic are highly associated 
with each other. This was to be expected as both proxy for the same factor of 
production. However, some differences among countries do appear in this graph. 
For one, countries such as Sweden and the United Kingdom, placed in the up-
per-right corner, show much higher data traffic and level of software capital stock 
than Spain, Italy or Germany, which are placed in the lower-left corner. 
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The question is: should the latter group of countries be concerned with their 
position? Not necessarily. These differences could just as well point to different 
comparative advantages across European economies. By way of example, in the 
past Sweden made a lot of investment in computerized information, which has 
now translated into many economic activities using data, such as Spotify. Other 
countries have not made the same amount of investment and therefore Germany, 
Spain and Italy are just better at producing other things in their respective econ-
omies that use less data. Therefore, not all countries need to be equally endowed 
with “digital stock” and as a consequence not all countries need to be entirely 
specialized in providing services that use data. 

FIG 1: REAL SOFTWARE STOCK PER WORKER (2010) AND DATA TRAFFIC PER WORKER (2014)

However, the differences across countries might become a problem if we think 
that the introduction of software and ICT serves as a “general purpose technolo-
gy” in the wider economy and is associated with greater economic performance or 
simply economic growth. It is commonly accepted now that the extent to which 
ICT becomes embedded in other non-digital sectors is strongly associated with 
greater efficiency gains, and therefore economic performance across the wider 
non-digital economy. Based on such analysis, Figure 1 also tells us something else: 
some countries are doing better than others in terms of producing and using data 
compared to how these countries are endowed with ICT, or in our case software. 

Consider France, for instance. Based on its stock of software, it generates a 
lower than expected activity in data traffic (or data density) since France is placed 
below the trend line, which in this figure runs diagonally from the bottom left 
to the upper right corner. Similarly, Spain is also placed below the trend line in-
dicating that even though it has low software stocks, it demonstrates even lower 
activities in data than what otherwise could be reasonably expected. Germany, 
UK, and Sweden on the other hand show greater levels of data density compared 
to what one could expect based on these countries’ respective accumulated soft-
ware stocks.

Source: author’s calculations using Cisco, Intant-invest, EUKLEMS
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Conclusions for policy

While the policy trend now is for everyone to jump on data indiscriminately, 
Figure 1 points to a more tailored policy conclusion. It is not so much an issue 
about Italy, Spain or Germany becoming like Sweden or the UK – whether policy 
should aim to “jump” from the bottom left corner up to the upper-right corner. 
A far more immediate issue is how, for instance, France and Spain can move up 
closer to the trend line that predicts how much a country “should” have activities 
in data based on its level of software stocks. In other words, the questions should 
not be why countries are lagging behind the best performer, but rather why coun-
tries are deviating from their own expected performance. 

Such question is an entirely different one and forms a more realistic framework 
for policy. It also points to another type of reform agenda, focused at exploiting 
comparative advantages rather than creating an endowment. This approach does 
not undermine the need for building up an endowment over the long term, but 
just like other forms of economic exchange, it is critically important for the eco-
nomic contribution of digital capital that it is utilized efficiently because that, in 
turn, incentivizes investments. 

This framework also recognizes the country-specific context in which each 
European economy is placed as it points to factors within the country that could 
help explain why a country is not catching up. For instance, France is unable to 
get closer to the trend line as it lags behind in terms of data production relative 
to its accumulated level of software capital stock (or perhaps its larger intangible 
stock if one thinks this is a more appropriate measure). Therefore, there must be 
some factors within France that makes it that it is unable to come on equal path. 

What might explain these deviations from the trend line? And how do they 
relate to growth? This has been the focal point in the two recent publications 
and the answer points to the use of ICT in non-digital sectors. Bauer and Erix-
on (2016) argue that fragmented product market regulations prevents optimal 
resource allocation (i.e. competition) that could otherwise be improved through 
the increased use of ICT across the economy. Heterogeneity in regulations pre-
vents ICT from entering into non-digital sectors thereby inhibiting any improve-
ments of business models. 

Considering some of these product and services markets indicators, it is in-
deed the case that services regulations are still relatively high in Italy, Spain as well 
as in France across many sectors as measured by the OECD’s STRI index. Sweden 
and the UK on the other hand, have much lower restrictions in services, or just 
generally less regulatory interventions in product markets, so that competition 
may force additional use of ICT in non-digital sectors. 

A previous paper by me confirms this outcome by using a more formal anal-
ysis and relate this question to economic growth performance. In fact, that paper 
asks which specific policy measures may explain lower or higher productivity 
performance in non-digital sectors using precisely ICT. As it turns out, product 
market regulations in addition to other specific policy measures do indeed signif-
icantly matter in terms of generating efficiency gains through the use of comput-
erized information in non-digital sectors varying from mining and agriculture to 
manufacturing industries and retail services. 

The question then becomes how software can then be best absorbed or em-
bedded in other non-digital sectors. The specific policy measures taken up in this 
paper may therefore provide further answer next to the need of competition. 
For instance, it shows that next to product market regulations, employment pro-
tection, private credit provision and patent application open to non-residents as 
well as a high R&D expenditure are important factors in creating greater per-
formance levels in non-digital sectors when making use of software investments. 
Put differently, in order to let software play its role as a growth enhancer, these 
specific policy measures should be simultaneously and sufficiently dealt with as 
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they go hand-in-hand. 
In more concrete terms, this means, for instance, that when looking at Figure 

1, France’s location below the trend line may in fact be due to one of these domes-
tic policy factors. Indeed, France still has high employment protection which may 
therefore provide one potential explanation why it is not catching up in terms of 
data density. On the other hand, Germany is placed above the trend line and al-
though it also has high employment protection in place, it has an extremely high 
level of patent fillings by foreigners, which as we have seen is an important policy 
determinant for generating growth through ICT in non-digital sectors. Germany 
also has a slightly higher R&D expenditure than other countries. These specific 
policy measures plausibly explain why countries have lower or higher activity in 
data than expected. 

In addition, there may be another issue that these two studies have overlooked 
and which may explain the “over” and “under” performance of countries. Various 
studies have noticed entrepreneurial spirit to be an important determinant for 
software-intensive non-digital sectors such as design, business or financial ser-
vices. This can probably be extended to other sectors in the economy as many 
smaller start-ups use a lot of computerized information, virtual databases and 
software to be competitive. Without ICT or software, a small entrepreneur can-
not properly create value as its entire business model depends on it. 

Therefore, it is reasonable to expect that those countries in which it is easier 
to build a start-up and that have a high level of software investment also demon-
strate greater performance in data-related activities. When checking the World 
Bank’s Doing Business database, it shows that among the 189 countries taken up 
in the sample, Sweden and the UK rank 16 and 18 respectively for the easiness 
to start up a business whereas, On the other hand, Germany is ranked 107. Italy 
ranks 50 and Spain is placed as number 82. 

Concluding Remarks

Overall, there are many factors influencing the performance of an economy 
and ICT is only one of them. It is clear that investment in intangibles, and in 
particular the accumulated stock in software, is strongly associated with activities 
that produce, use and generate data. The two are interconnected and they could 
measure something very similar. 

Yet greater investments in software does not necessarily and directly have to 
lead to greater levels of data-related activities. Indeed, recent studies have shown 
that paradoxically this link is to a large extent dependent on the non-digital poli-
cies that are put in place by domestic governments. While some reforms regarding 
the single market for data or the digital single market come from Brussels, it is 
obvious that reforms to build a Digital Single Market need to be assisted by do-
mestic reforms for big benefits to arrive. 

One task for the EU, however, is to share policy experience, give policy guid-
ance, monitor progress or (or lack thereof ), and create a culture of transparency 
for domestic reforms that are needed to benefit from the increased use of ICT. 
The European Commission is doing that in other areas. For instance, the EU has 
created a data base covering all regulatory barriers in professional services in each 
country. A similar database for all non-digital regulatory policy areas essential for 
the digital single market should be the next step. 
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