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FOREWORD 

This report was presented to the Working Party on the Information Economy (WPIE) at its meeting in 

May 2007 as part of the work for the 2008 OECD Ministerial on ñThe Future of the Internet Economyò. It 

was discussed and recommended to be made public by the Committee for Information, Computer and 

Communications Policy in October 2007. 

The report was prepared by Desirée van Welsum, OECD Secretariat. It forms part of a larger body of 

work on the economic impacts of ICTs carried out in the Working Party on the Information Economy, 

under the overall direction of Graham Vickery, OECD Secretariat. It is published under the responsibility 

of the Secretary-General of the OECD. 
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BROADBAND AND THE EC ONOMY  

Summary 

This report examines the way in which broadband networks interact with the economy, the role they 

play in creating the conditions for sustainable economic growth and prosperity, and the structural changes 

they enable. Emphasis is put on the economic impacts, in particular on growth, globalisation and 

employment. 

Broadband networks are an increasingly integral part of the economy. As the technology evolves and 

bandwidth increases, the scope for broadband to act as an enabler of structural change in the economy 

expands as it affects an increasing number of sectors and activities. Direct effects result from investments 

in the technology and from rolling out the infrastructure. Indirect effects come from broadbandôs impact on 

factors driving growth, such as innovation, firm efficiency, competition and globalisation. Broadband 

facilitates the development of new inventions, new and improved goods and services, new processes, new 

business models, and it increases competitiveness and flexibility in the economy. More generally, 

broadband enables improved performance of information and communication technologies (ICTs) a 

general purpose technology (GPT) that is one of only a few technological improvements that 

fundamentally change how and where economic activity is organised. As such, significant impacts on the 

economy can be expected for example by enabling organisational change and enhancing co-ordination to 

reap productivity gains from overall investments in ICTs, although it may be difficult to clearly disentangle 

the economic impact of broadband from that of ICTs more generally. Furthermore, relative to other 

historical GPTs, such as railways and electricity, the impacts may be larger and materialise more rapidly. 

Broadband has become an important part of almost every aspect of the knowledge economy and is 

especially so in activities that rely on the provision of data and information, particularly in service sectors. 

Many aspects of producing, delivering, consuming, co-ordination and organisation are now taking place 

over broadband communications networks. Broadband generates increased efficiency, productivity and 

welfare gains, and potentially contributes to job creation and occupational change. But it also gives rise to 

security and privacy concerns, and protecting users' security is increasingly important as the broadband-

enabled Internet becomes part of the economic infrastructure. 

Broadband is also increasingly important as an enabling technology for structural changes in the 

economy, most notably via its impact on productivity growth, but also by raising product market 

competition in many sectors, especially in services. ICTs and broadband are facilitating the globalisation of 

many services, with broadband making it feasible for producers and consumers of services to be in 

different geographical locations. ICT-enabled globalisation of services is having a fundamental impact on 

the way economies work and on the global allocation of resources, contributing to productivity growth by 

expanding markets, increasing business efficiency and reinforcing competitive pressure. 

However, very few studies have examined the economic impact of broadband directly, partly because 

it is relatively recent and the technologies are evolving rapidly, and also because it is difficult to 

disentangle its impact from that of ICTs more generally. As a result, emphasis is put on potential rather 

than measured impacts in places in this study. The evidence suggests that the largest productivity gains 

come increasingly from the use, rather than the production, of ICTs. ICT and e-business skills, as well as 
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organisational changes enabled by ICTs play an increasingly pivotal role in achieving productivity gains. 

The diffusion of broadband and wireless developments are expected to encourage organisational changes 

and fuel associated productivity gains, and mobility is gaining importance, in particular with the diffusion 

of mobile broadband. 

Broadband also helps to bring welfare improvements. For example, it enables more flexible work 

practices, hours and location, which may contribute to easing congestion and pollution challenges faced by 

large cities. These factors should enhance the welfare of employees over and above any net effects on 

employment. Broadband also generates further benefits to consumers by reducing search and information 

costs and giving greater access to information, making price comparisons easier, raising competition and 

creating downward pressure on prices. It also enables increased customisation of goods and services and 

improvements in product quality. More generally, broadband changes the role of individuals in production, 

facilitating user-driven innovation and the development of user-created content. Broadband can also enable 

small and medium-sized firms to co-operate and compete with larger firms in a wider range of markets and 

to re-organise and purchase services that were previously not accessible. 

1.  Introduction  

Information and communication technologies (ICTs) have an important economic impact as shown in 

OECD analysis (see e.g. OECD, 2004b). This report goes further to consider the impact of broadband, a 

particular information and communication technology (see Box 1 for a definition). Broadband networks 

increasingly link other ICTs in ways that should ultimately have a significant and positive effect on 

economic activity, with potential benefits for productivity, growth and the quality of life. Notwithstanding 

the rapid growth of broadband take-up, the phenomenon is relatively new and difficult to disentangle from 

the overall impact of ICTs which is already a challenging area for measurement. Nevertheless, firm 

evidence of a positive impact
1
 is increasing as studies from official statistical agencies or based on official 

statistics are developed in OECD countries. 

The impacts of broadband are very wide and choices have to be made about which particular areas 

should be covered. This paper mainly considers the economic impact of broadband, and does not consider 

social impacts in detail. The report explores the ways in which broadband is becoming an integral part of 

OECD economies and some of the structural changes that result from this. The main focus is on the impact 

on businesses, via productivity, organisational innovations, increased competition and the opportunities for 

the globalisation of an increasing range of tasks, especially in services. All of these will impact on 

employment and labour market flexibility. 

The impacts on individuals and small and medium-sized enterprises (SMEs) are considered separately 

(see extensive analysis in OECD, 2007d). Household use of broadband is also likely to have economic 

impacts, either by allowing workers to work from home (which allows flexible working hours and the 

productive use of non-traditional working hours) or by facilitating the establishment of home-based firms 

(contributing to the formation of new businesses and enhancing business dynamics and entrepreneurship). 

Other potential indirect benefits include the provision of online education and training, and improvements 

in the functioning of product markets. Internet access also opens up a wide range of new consumer 

services. Areas that have grown particularly rapidly include online shopping and banking and online job 

and housing search (Lehr et al., 2006, and OECD, 2004a, 2006a). 

This report does not consider the economic impact of e-commerce, the impact of broadband on 

business-to-consumer relations and the use of broadband by governments for on-line services. The 

evidence on e-commerce is mixed, but recent work (e.g. Alleman and Rappoport, 2007) suggests that 

                                                      
1 . See Roberts (2007) for a definition of ñthe impact of ICTò. 
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online commerce may in fact be substituting for offline commerce, in which case total (retail) sales are 

unlikely to grow more rapidly as a result of broadband-enabled commerce, even if choice is broadened and 

efficiency increases. However, the move to on-line shopping does raise the share of economic activities 

that are now dependent on broadband. On the business side, Rincon et al. (2005) also find a positive 

productivity impact of e-commerce through e-buying and e-selling.
2
 

 

Box 1. Defining broadband 

The term ñbroadbandò is typically used to denote an Internet connection with download speeds faster than traditional 
dial-up connections (at 64 kbit/s). The OECD began collecting data on broadband subscribers in 2001 and set the 
minimum threshold for bit rates at 256 kbit/s. The original OECD data collection included three categories: DSL, cable 
and other. In 2007, the OECD began separating out certain elements of the ñotherò category. Now fibre to the premises 
and apartment LAN connections are reported separately. 

The OECDôs broadband data and criteria can be found online at the OECD Broadband Portal: 
http://www.oecd.org/sti/ict/broadband. OECD (2007c) provides an overview of recent developments in broadband 
infrastructure, access and use.

3
 Further background statistics are also available in OECD (2007g). 

Source: OECD. 

The report is organised as follows. The next section introduces the topic and sets out the issues. The 

third section examines broadband as a general purpose technology and as an enabler of structural change in 

the economy. The subsequent section examines the productivity impacts that have been attributed to 

information and communications technologies in general, to communications technologies in particular, 

and to broadband itself, as well as the productivity benefits arising from broadband and ICT-enabled 

globalisation. The following section examines the potential impact of broadband through its effect on 

globalisation, in particular of ICT-enabled services. The fifth section looks at the employment impacts of 

broadband. The sixth section looks at several other areas broadband can be expected to affect, in particular 

through its impact on individuals through changes in consumer surplus and quality of life, and on small 

and medium-sized enterprises (SMEs). The final section discusses policy issues. 

2.  The expected economic impact of broadband 

This section introduces the various ways in which broadband and the economy interact as broadband 

and the Internet
4
 are rapidly becoming an integral part of the economy. As the technology continues to 

evolve and bandwidth increases, the scope for broadband to act as an enabler of structural change in the 

economy expands as it affects an increasing number of sectors and activities. 

Broadband, when combined with ICTs,
5
 has many channels through which its effects can operate. 

Direct effects result from investments in the technology and rolling out the infrastructure itself. Indirect 

                                                      
2. Criscuolo and Waldron (2003) find further evidence that the productivity impacts are likely to differ 

according to the types of trade (buying or selling). 

3. Many countries support the roll-out of broadband in remote and rural areas for social equity reasons, to 

reduce the digital divide, and to provide services to citizens and businesses on an equal footing (see OECD, 

2007c). 

4.  The Internet is defined here as including all IP-based networks, including not only the public Internet but 

also private and Closed User Group networks, as well as Next Generation Networks, see OECD (2007e). 

5.  And vice versa: ICTs without broadband would not nearly be as effective and transformative. As Atkinson 

and McKay (2007, p. 15) put it: ñwithout a World Wide Web to connect to, many computing devices acted 

as nothing more than glorified typewritersò. 

http://www.oecd.org/sti/ict/broadband
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effects come from all aspects of economic activity affected by broadband and which drive economic 

growth and prosperity, e.g. firm efficiency and increased productivity, reduced costs,
6
 innovation, 

globalisation, and new employment opportunities resulting from the gains achieved. 

Broadband also enables the emergence of new business models, new processes, new inventions, new 

and improved goods and services and it increases competitiveness and flexibility in the economy, for 

example by the increased diffusion of information at lower cost, by improving market access to 

increasingly larger markets, by allowing people to work from multiple locations with flexible hours, and by 

generally speeding up procedures and processes, boosting the economyôs dynamism. Finally, by their 

nature these technologies also create network externalities whereby the benefits that accrue from using 

them increase as diffusion spreads. There can be further spillovers too, for example when companies adopt 

broadband and ICTs that transform their supply chain and thereby prompt other companies to also change 

theirs, either because they are part of the chain, or because they copy the innovative leader.
 7
 

Broadband as a general purpose technology enabler 

Economic growth is driven by many factors, including product, process and organisational 

innovations based on technological change.
8
 Technological change usually comprises small incremental 

improvements. However, a few technological improvements fundamentally change how and where 

economic activity is organised. These are so-called general purpose technologies (GPTs). Historical 

examples of GPTs include printing with moveable type, electricity and the dynamo, the internal 

combustion engine, steam engines and railways. ICTs
9
, including computers and the Internet, are generally 

considered to be a GPT. A GPT evolves over time with several phases of efficiency, applications and 

diffusion. It creates spillovers throughout the economy, not merely in the sector producing the GPT, it 

leads to fundamental changes in the production process of those using the new invention, and it spurs on 

further inventions and innovations. 

GPTs are technologies that enable changes, which is also the case for ICTs, with broadband acting as 

the required infrastructure enabler (like the electricity transmission and distribution network in the case of 

electricity), and the Internet as the platform supporting an endless variety of applications. Thus, their 

effects are likely to build up over time. They can be expected to raise productivity, and give rise to network 

economies with network effects expanding over time. There will be new process, product and 

organisational innovations beyond what can even be imagined today. In fact, many new products, both 

goods and services, have already been created as a result of ICTs and have been fully integrated into 

everyday life, including working life.
10

 Nevertheless, as broadband acts as the GPT (ICTs) enabler, its 

                                                      
6.  For example, Oracle has implemented a system allowing employees to file expense reports online, cutting 

costs by USD 15 per filing (from USD 25 to USD 10); IBM has implemented an Internet-based tool for 

booking employee travel with reported monthly savings of USD 2.5 million; and Cisco reportedly saves 

some USD 360 million per year by using the Internet for e-business (Atkinson and McKay, 2007). 

7.  This process is furthered for example when large firms impose on firms in their value and distribution 

chain to adopt new technologies and interoperable IT systems as has been the case e.g. for Wal-Mart and 

automobile companies, Other companies then have an incentive to copy this system and transform, in turn, 

their supply chains too (Atkinson and McKay, 2007). 

8. Where ñtechnologyò comprises ñthe set of ideas specifying all activities that create economic valueò 

(Carlaw et al., 2007). 

9. Defined by Carlaw et al. (2007) as ñall technologies that deal with information, doing such things as 

communicating, analysing, transforming and storing it. These technologies include speech, writing, the 

printing press, and many more modern technologies, such as telegraph, telephone, radio and computer.ò 

10. See Carlaw et al. (2007) for a detailed discussion of GPTs and ICTs as a GPT. 
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effects will be very difficult to disentangle from those of the GPT (ICTs), just as it would be extremely 

difficult to separate out the effect of the electricity transmission and distribution system from the overall 

impact of electricity. 

GPT-type effects suggest that measured total factor productivity (TFP) should rise in ICT-using 

sectors, but probably with considerable time lags. However, ICT investment could even be associated with 

initial declines in TFP as reorganization and learning require resources (Basu et al., 2003). This is also 

consistent with Davidôs (1990) ñdelay hypothesisò or ñlearning hypothesisò, reflecting the time taken to 

learn to use and apply new technologies. In fact, technological revolutions can occur without being 

reflected in major accelerations in measured productivity. Efficiency has been growing rapidly, but there 

are physical limits at least within the current types of networks, and it is difficult to imagine what next 

generation type technology/networks will look like and the changes they will bring about. Even though 

there is still room for further diffusion of existing applications, completely new applications appear all the 

time and in many different parts of the economy (Carlaw et al., 2007). 

Overall, it is very likely that broadband and associated ICT applications will replicate the hugely 

positive and transformative effects from previous GPTs and could possibly even exceed the effect of any 

GPT to date (Box 2). Indeed, the prices of ICTs have fallen more dramatically than the prices of other 

GPTs, such as electricity and the combustion engine, and the ensuing decline in the price of capital goods 

is unprecedented, even though like for these other GPTs, the required complementary investments and 

innovations driving change may take time to materialise and make their contribution (Fernald et al., 2007). 

It is sometimes estimated that the evolution of the impact of ICTs may be today where that of electricity 

was in the United States in the 1920s (Carlaw et al., 2007), but with ICTs, technological improvements are 

still taking place and broadband is enabling ever more applications. Similarly, only in the third quarter of 

the 19th century did the combined share of stationary steam engines and railways in the capital stock match 

that of ICT in the United States in the 1980s (Crafts, 2003). 

Box 2. Comparison of the impact of broadband to that of historical GPTs 

Electricity, steam and information technologies tend to be considered the most important examples of GPTs. The 
examples of electricity and steam illustrate that the initial productivity impacts of a GPT are typically very small and that 
the realization of its eventual potential may take several decades so that the largest growth effects may occur a long 
time after the technology is first introduced: electricityôs major boost to economic growth in the US occurred about 40 
years after the first commercial generating stations came on stream (David, 1990), and the lag following James Watt's 
steam engine was about 80 years (Crafts, 2003). 

Furthermore, it is expected that the impact of ICTs may well exceed that of previous GPTs. For example, steam had a 
much smaller impact on annual productivity growth than ICTs even before the mid-1990s: at no time does steam's 
contribution match the 0.68% per year of ICT in the US in 1974-90 (Crafts, 2003). And these estimates do not include 
the extent of TFP spillovers, so the actual impacts will be even larger. 

Box 2 Table: Contributions to UK labour productivity growth, 1830-1910 (% per year) 

1830-1850 1850-1870 1870-1910

Stationary steam engines 0.04 0.12 0.14

Railways 0.16 0.26 0.07

Steam technology 0.20 0.38 0.21  

Source: Crafts (2003), Tables 5, 6, and 7, and the sources therein. 
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Box 2 Table 2: Contributions to US (non-farm business sector) labour productivity growth, 1974-2001 (% per year) 

1974-1990 1991-1995 1996-2001

Capital deepening 0.77 0.52 1.19

of which ICT 0.41 0.46 1.02

Total factor productivity 0.59 1.02 1.24

of which ICT sector 0.27 0.41 0.77  

Source: Crafts (2003), derived from growth accounting estimates of equation (4) by Oliner and Sichel (2002); labour 

quality is included in other TFP. 

Some attempts have been made to compare the impact on productivity of broadband for the UK to the impact of two 
historical GPTs, railways and electricity (e.g. the Broadband Industry Group, 2003). The concept of ñsocial savingò, 
which includes consumer surplus as well as productivity gains, is used to provide an estimate of the quantitative impact 
of these GPTs. The first investments in railways in the UK took place in the early 1830s, but it did not peak until the 
late 1840s and investment was still significant by the 1870s. The estimated social saving for the UK by 1865, i.e. after 
some 35 years of investment in railways, is between 2 and 17%. For electricity (including electric power generation, 
distribution and use), which diffused relatively slowly, the estimated impact for the UK amounts to a 3.3% productivity 
boost by 1937, assuming that all of the productivity growth over and above the TFP growth before the invention of 
electricity was actually attributable to electricity. Like for broadband, which acts as an enabler of ICTs which constitute 
the GPT, much of the impact from electricity did not come so much from electrification itself but rather from the 
applications it enabled and the additional productivity gains they made possible. Finally, the estimated impact of 
broadband is of some 0.4-2.7% by 2015, and 0.8-5.7% by 2028. While these estimates suggest that the economic 
impact of broadband in the UK is potentially on the same scale as that of electricity, the impact of broadband is likely to 
come through much more quickly than that of railways and electricity. 

Applications and Internet use generated by broadband 

A huge number of applications already rely on broadband. Even though widespread use of the Internet 

has been around since the mid-1990s, faster speeds and greater bandwidth continue to increase the range of 

activities that can be carried out online. As a result, the Internet has become an increasingly integral part of 

our lives, society and economy. The Internet is inherently a global infrastructure and so changes in one 

country can have an impact on others. 

Broadband has become an integral part of almost every aspect of the knowledge economy. For 

example, traditional telecommunications are increasingly taking place over broadband communications 

networks, in particular IP networks, rather than circuit switched networks, and people also increasingly use 

IP telecommunications (e.g. Skype). Public infrastructure increasingly depends on broadband 

communications networks, from traffic lights control, through control of sewage systems, as well as many 

forms of transportation, air traffic control, maritime and rail transport and logistics management systems. 

The government itself increasingly maintains relations online with citizens and firms through the provision 

of e-government services (e.g. applications for permits, tax authorities, providing information etc.). 

Military and defence systems are also affected by broadband and the Internet. Global Positioning Systems 

(GPS) and other navigation systems all rely on this type of information transmission and enable new 

applications such as the distance monitoring of patients and prisoners. Natural and other disaster 

prevention and warning systems also heavily rely on the Internet and broadband communication networks. 

Many aspects of business are now taking place over broadband communications networks: for 

example, supply chain management, fleet management, e-procurement, e-invoicing, online recruitment, 

customer service, call centres, online payment systems, e-commerce, co-ordination of fragmented 

production processes both within and between firms, and the connection of teleworkers to their employersô 

networks. Further gains can be expected as possibilities for the use of virtual private networks and video 




