The importance of broadband Internet
for businesses’ innovative success
The efficient use of modern ICT solutions requires a high-performance broadband infrastructure. The European
Commission (EU 2020 strategy) and the German government (broadband strategy) have therefore called for a
massive expansion of broadband Internet access. This study by the Centre for European Economic Research
(ZEW) shows that broadband Internet is a significant driving force for innovation in German companies. In the
early phase of DSL expansion (from 2001 to 2003), firms using broadband Internet access were able to increase
the probability of realizing product and process innovations by 25 percentage points on average. Broadband Internet has been a catalyst for innovation particularly in the service sector.
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Figure 1: Broadband Internet triggers innovation

ledge transfer and allows tasks to be distributed in ways that
were not feasible until a few years ago. Many studies have
confirmed the positive effect of ICT on economic growth in
general. However, so far little empirical research has been
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conducted into the effects of broadband Internet on innovation activities in companies. In this study, ZEW investigates
the significance of broadband Internet for innovation in com-
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panies. The study looks at an early phase of DSL expansion
in Germany (from 2001 to 2003).1 While transmission rates
of 50 Mbit/s or more are available in many regions today,
the first DSL lines offered a maximum download speed of
768 kbit/s. In this early diffusion stage, the parameters
“broadband usage at the company level” and “broadband
availability by postal code” varied sufficiently to enable difband and those that did not.
In contrast to empirical analyses which are limited to pointing

Firms using broadband Internet were able to increase the probability of realizing
product and process innovations by 25 percentage points between 2001 and
2003.

out correlations, this study uses econometric methods which

1 The DSL network was first implemented in a few cities in mid-1999 and began to be expanded on a large scale in 2000.
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Figure 2: DSL-Rollout at postal code level

was available in the respective postal code area up to the cut5,000
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off date December 31, 2001. The descriptive statistics for com-
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pany data (see Table 1) show that a total of 61 percent of the
4,000

companies surveyed used broadband in 2002. On average,
companies with broadband Internet access have higher revenues and more employees than companies without broadband (not shown). They also have a higher ICT intensity. In
companies that have broadband, an average of 59 percent of
employees work on a computer. In companies without broadband this figure is 41 percent.
Regarding labor productivity, there is not that much difference
between companies with or without broadband Internet.
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A postal code area is defined as operational if at least one main distribution frame in
the postal code area was equipped for DSL use. The cumulative percentage corresponds
only to the operational areas in the data.

Companies that have broadband Internet generate on average eleven percent more revenue per employee than companies without broadband Internet. The differences are more

Table 1: Descriptive statistic

dustry and selected service sectors that had five or more employees. The data contains detailed information on the use of

All

various ICT applications, the type of Internet access and the
number of employees and their qualification structure.

0,41
(0,33)

0,59
(0,33)

0,20
(0,30)

0,18
(0,22)

0,20
(0,27)

Percentage of firms with
realized product innovations
in the years 2001 – 2003

0,63
(0,48)

0,55
(0,50)

0,71
(0,46)

• Proportion of employees who work mainly on a computer

Percentage of firms with
realized process innovations
in the years 2001 – 2003

0,74
(0,44)

0,66
(0,47)

0,80
(0,40)

As Fig. 2 shows, the DSL broadband network was expanded

Percentage of highly
qualified employees

0,21
(0,25)

0,15
(0,22)

0,25
(0,27)

The analysis included the following variables:
Broadband
• Broadband usage in the company in 2002, where broadband means DSL or a leased line2
• DSL availability by postal code
Performance variables
• Implementation of product and process innovations in
the period 2001 to 2003 (yes/no)
ICT intensity

rapidly between 2000 and 2002. By the end of 2002, DSL was
operational in 86.5 percent of postal code areas, i.e., at least

2

Percentage of employees,
working mainly on a computer

0,52
(0,34)

Broadband use

0,61
(0,49)

Labor productivity 2003
(Sales in Mill. EUR
per employee)

Firms
without
with
Broadband Broadband

Broadband use = DSL or leased line 2002. Databases is the ZEW ICT-Survey 2002 and
2004. Averages and standard deviations (in brackets).

No distinction was made between different broadband technologies. Different analyses indicate that DSL and leased lines do not have different effects on the
performance indicators in question.

marked when it comes to process and product innovations.

and process innovations in the early phase of DSL expansion

Among broadband users, the proportion of companies which

from 2001 to 2003. Companies that used broadband Internet

have implemented a process innovation is 21 percent higher

were on average 25 percentage points more likely to implement

than among non-broadband users. The descriptive analysis

a process innovation. Compared to the case of not having

shows which company characteristics may be associated

broadband Internet access, companies which had broadband

with broadband usage and with the success of the company.

Internet access showed a markedly increased tendency to in-

The extent to which these factors are statistically significant

novate. For the product innovations as well (see Table 2), pos-

is examined using econometric analyses.

itive and significant effects of broadband usage can be seen
in most of the estimates. These effects are roughly of the same
order of magnitude as those for the process innovations, al-

Analysis of innovation activities

though they have a lower significance level. Using broadband
Internet also increased the likelihood of bringing new or no-

The analysis is focused on two measures of innovation
in order to investigate the significance of broadband Internet for the implementation of innovations. The process
innovation variable measures whether a company introduced new or noticeably improved processes between
2001 and 2003. Similarly, the product innovation variable
measures whether a company brought new or noticeably
improved products or services onto the market between
2001 and 2003.3
Hence both variables are qualitative and take the value
“one” if an innovation was realized or the value “zero” if
this is not the case. Thus the results relate to a period of
three years. Innovative success occurred if at least one
process or product innovation was realized between 2001
and 2003. The analysis applies estimation methods that
take into account the fact that the innovation variables
are binary. On the other hand, the fact that a company’s
broadband usage may depend on its innovation activities
and that it is precisely the companies that use broadband
that are in any case more innovative (reverse causality)
is considered in the analysis.

ticeably improved products and services onto the market by
25 percentage points on average. Thus broadband Internet
has a positive impact on product and process innovations in
businesses in all sectors. These effects are particularly pronounced in the service sector. Business processes can be redesigned. Via an Internet-based customer relationship management system, for example, new services can be offered to
accompany products. In this way, customers become more involved in internal production processes and companies can
react more quickly to changes in demand.

Conclusion
The study shows that broadband Internet is a significant driving
force for innovation. Broadband usage in companies stimulates the realization of process and product innovations. It
therefore makes a significant contribution to companies’ competitiveness. This analysis looks at a relatively early stage of
DSL expansion. This has the crucial advantage that differences
between companies with and without broadband Internet can
be clearly identified. The analysis methods also allow cause

What effect does broadband Internet have on
innovative success?

and effect relationships to be specified more precisely.
In the current debate on higher broadband speeds and the
expansion of the broadband infrastructure, the question arises

The empirical analysis looks at the realization of process and

as to whether such improvements will result in positive effects

product innovations as a measure of a company’s success.

similar to those seen with the introduction of DSL. At any rate,
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new applications and services with higher bandwidth require-

say what factors are statistically significant for explaining this

ments are creating a need for the further systematic expansion

measure of success.

of the broadband infrastructure. The fragmentation of value
chains and, associated with that, a more distributed organi-

Broadband Internet promotes innovation

zational structure in companies along with continually increasing employee mobility – to give just a few examples – call for

The results of the analysis (see Table 2) show that broadband

high-performance Internet connections. Cloud computing (In-

Internet significantly stimulated the implementation of product

ternet-based computing where shared resources are provided
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The definitions of product and process innovations are based on the definitions set out by Eurostat and the OECD in the Oslo Manual.
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