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Foreword
 
Information and communication technology (ICT) 
has decisively established itself as a general purpose 
technology—one that affects an entire economy. Over the 
past four decades, ICT has spurred dramatic changes that 
will continue for the foreseeable future. Harder to predict, 
though, is the exact nature of those changes, and how 
they will play out across societies—in our economies, our 
cultural relationships and the way human beings interact. 

This notion formed the basic motivation for embarking 
on the study, which the Telefónica Foundation agreed to 
underwrite in 2008. The purpose of The Linked World: 
How ICT Is Transforming Societies, Cultures, and 
Economies is to take stock of our knowledge on what 
the economic, social, and cultural impacts of ICT will 
be. How has it evolved, how much have we been able to 
quantify or to evaluate in a qualitative sense, and what 
does it mean for the challenges and opportunities ahead? 

The Linked World: How ICT Is Transforming Societies, 
Cultures, and Economies (the book on which this report is 
based) is the result of a two-year global research project 
led by The Conference Board and builds on previous 
work by The Conference Board on the impact of ICT on 
economic performance. 

To maximize the insights gleaned from this project, 
The Conference Board sought a global reach—for both 
the subject matter and research team—to bring to the 
research a broad base of experience. A common thread 
in this research is an emphasis on comparative analysis 
of the experiences of various developed and emerging 
nations. Further, the choice of researchers from a variety 
of disciplines allows an examination of this subject from 
many angles; the research methods are diverse as well 
with much reliance on published measurements gathered 
by reputable organizations, but with case studies to 
supplement and expand the statistical analysis. 

The Linked World is not a futuristic study that pinpoints 
the main technological and innovative trends and tries 
to tell the reader what the next big thing will be. It is up 
to investors and entrepreneurs in the ICT industry to 
make their own market assessments to identify business 
opportunities. Rather, this study provides guidance as to 
what businesses, governments, and other organizations 
can do to help drive and maximize the next wave of 
benefits that ICT will bring. 

While the researchers participating in this project were 
held to the highest standards of academic research, this 
summary and the chapters in the published book are 
essentially distillations of their methods and conclusions 
to make the information more accessible to a broad 
audience of non-academics, including strategic thinkers 
in industry and policy. For those readers so inclined, 
the original papers from which the books’ chapters were 
derived, with citations, methodological explanations, 
and appendixes, can be found on The Conference Board 
website, www.conferenceboard.org 

We are grateful to the Telefónica Foundation for 
underwriting this study, and also for their helpful input 
throughout the project. 

For more information about this project, including 
video summaries and online forums, please go to: 
www.ictlinkedworld.com 

http:www.ictlinkedworld.com
http:www.conferenceboard.org
http:www.conferenceboard.org
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Introduction 
Information and Communications 
Technology: A True Game Changer 
Information and communications technology (ICT) 
is a dominant and pervasive part of modern life. We 
talk, Tweet, and text on cell phones; work, shop, and 
entertain ourselves on the internet; and eagerly await 
the next new thing, whether hardware or software, that 
will emerge from the innovative minds of engineers and 
designers around the world. Technology drives corporate 
growth, the global distribution of jobs, and the value of 
investments. Technology also spurs competition. There 
is no question that ICT, like steam power and electricity 
before it, is a fundamental force for global change. 

Much of the attention paid to ICT is focused on the 
producers and their products. Much less attention is being 
paid to how ICT is shaping the way society is changing 
and, in turn, being shaped by society. The Conference 
Board has brought together researchers from around the 
world to examine some of the myriad ways ICT affects 
economic growth and social and cultural development. 
The intent is to shed light on three broad questions: 

1 	 How is ICT driving living standards, as measured by 
societal and cultural development and economic growth, 
in the world’s advanced and emerging economies? 

2 	 How is the diffusion of ICT affecting the distribution of 
its benefits between and among various social, cultural, 
and economic entities? 

3 	 How do government policy, business strategy, and 
consumer behavior either encourage or constrain the 
realization of ICT’s full potential? 

Getting a firm grasp on the impact of ICT’s use has not 
been easy despite much effort over the past two decades. 
Compared to the development of both steam power and 
electricity, ICT’s growth and diffusion has happened 
with astounding speed, fueled by rapidly increasing 
computing power and even faster price declines for that 
computing power. Yet difficulty in obtaining precise and 
comprehensive measurements should not be a deterrent 
to observing and analyzing the transformative impact of 
ICT and distilling the lessons from it. 

Several themes emerge from the findings of this research. 
First, modern ICT applications contribute significantly 
to economic growth and innovation, but spread only 
gradually across the world economy and geographies. 
Second, the benefits of ICT are not spread evenly, and 
there is no guarantee that the benefits always outweigh 
the potentially negative effects. Modern ICT is sufficiently 
complex that significant investment in time and attention 
is necessary to master it, and a full understanding of how 
all parts of society can accomplish this will not come 
quickly. Third, the interactive connectivity of modern ICT 
upends established social roles and norms—the analog 
to the “creative destruction” it causes in the marketplace. 
Finally, government policy and business strategy play a 
critical role in how well or poorly ICT is used to improve 
living standards. 

http:www.conferenceboard.org
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Measuring the Contribution of 
ICT to Economic Growth 
by Bart van Ark (The Conference Board), Abhay Gupta (The Conference Board), and Abdul Azeez Erumban (University of Groningen) 

Highlights 
• 	 The overall growth of ICT investment and the contribution of 

ICT capital to output and productivity growth experienced 
its heyday during the late 1990s. After 2000, the direct 
contribution of ICT to economic growth through investment 
and productivity in ICT-producing industries slowed. 

• 	 Emerging economies’ share of global ICT investment 
increased from 13 percent in 1990 to 41 percent in 2007. 
Even by 2007, however, the share of ICT capital in total 
capital was much higher in advanced than emerging 
economies, so that growth potential for ICT catch-up 
investment in emerging economies still remains high. 

• 	 Emerging economies have a higher share of telecom capital 
in total ICT capital than for advanced economies, probably 
reflecting the former’s use of mobile telecom technology 
to leapfrog fixed telecom technology. 

• 	 Advanced economies still have a much higher level of ICT 
capital per worker than emerging economies. However 
advanced economies show a weaker relationship between 
growth in ICT capital per worker and in output per worker 
than emerging economies, perhaps because of diminishing 
returns due to high levels of ICT per worker in the former. 

Defining ICT 

Information and communication technology is an umbrella 

term that includes any communication device or application— 
including radio, television, cellular phones, computer and 

network hardware and software, and satellite systems, as well 

as the various services and applications associated with them, 

such as videoconferencing and distance learning. ICT is often 

considered to be a general purpose technology, much like 

steam and electricity in earlier eras, that has broad economic 

impact through multiple applications. Its role in enhancing 

economic growth is present in both ICT-producing and -using 

sectors in the economy, with important implications for social 

and cultural performance, which are explored throughout this 

research project. 

The impact of ICT on economic performance, broadly defined as the 

increase in living standards from the creation of additional economic 

output and its wide distribution across producers, consumers, and 

owners of wealth, can be analyzed from three perspectives: supply, 

demand, and distribution. This section primarily focuses on the 

supply side of ICT’s impact on economic growth, although it will refer 

at places to demand- and distribution-related topics, such as the 

use-effects of ICT within the business sector and the distributional 

effects across countries. 

A Look at the Supply Side 
On the supply side, ICT has three main effects: 

1 	 A production effect, through which the ICT-producing 
sector, including telecom equipment and services, 
experiences an acceleration in productivity growth as 
related industries produce output at a faster pace than 
they use resources. 

2 	 An investment effect, through which the more intensive 
use of ICT improves the contribution of capital to output 
growth in technology-using sectors, typically measured 
by increases in labor productivity across the economy. 

3 	 A productivity effect, which results from an efficiency 
rise in the use of ICT, which goes beyond its direct 
capital deepening effect. In this case, the use of ICT also 
enhances multifactor productivity (MFP) growth, which is 
output measured over all inputs—not just labor, but also 
capital and intermediate inputs—across the economy. 

There are three important conclusions. First, the 
overall growth of ICT investment and the contribution 
of ICT capital to output and productivity growth 
experienced its heyday during the late 1990s, when the 
tech boom led to a surge of investment; Second, after 
2000, the direct contribution of ICT to economic growth 
through investment and productivity in ICT-producing 
industries slowed. However, within this slowing there are 
significant changes both in the composition of the ICT 
capital component, which showed an increasing share of 
telecommunication equipment, and a change in industry 
contribution to output and productivity related to ICT, 
especially a larger contribution from telecom services 
relative to ICT manufacturing in several countries. 
Finally, there has been a substantive shift in the global 
distribution of ICT growth. While ICT and telecom 
investment levels and growth contributions are still 
much higher in advanced countries, emerging countries 
are catching up rapidly in terms of investment intensity 
and productivity performance. In advanced economies, 
which are already at the forefront of innovation, new 
applications of ICT are having much smaller and gradual 
effects on investment and productivity growth. 

http:www.conferenceboard.org
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While information transfer between human beings is 
as old as civilization, it has only been a few centuries 
following the invention of the printing press that this 
activity has developed into a key economic factor. 
The arrival of telecommunication technology in the 
19th century provided another impetus to the essential 
role of information and communication to the economy. 
While it may be early to settle on a definitive conclusion, 
the basic invention of the micro processor in 1971 probably 
had a more significant impact on the information and 
communication technology industry and the economy 
than any other ICT innovation. Computing power has 
dramatically increased and has contributed to a series 
of incremental innovations, from large mainframe 
computers to increasingly faster, cheaper, and more 
compact devices interlinked in networks, notably the 
World Wide Web. 

These innovations have led to rapid and continuous 
productivity gains in ICT-producing sectors. They have 
brought to the market new hardware, software, and 
telecommunication products and services of higher 
quality and better performance. They have also resulted 
in a huge decline in the price of ICT goods, providing 
investors an incentive to replace other forms of capital 
with ICT equipment. These productivity dynamics, 
combined with a rapidly increasing demand for these 
ICT products and services, have led to an expansion 
of output in ICT-producing sectors, thereby directly 
resulting in a larger contribution from ICT production 
to economic growth. In recent years the integration of 
telecommunication devices with broadband functions has 
given an additional boost to opportunities for investment 
and economic growth. 

Apart from the direct effect on the ICT-producing sector 
by boosting productivity, ICT also leads to faster growth 
of other sectors of an economy. The declining prices 
of ICT have made it an attractive factor of production, 
thereby leading to even greater investments in ICT as a 
way to boost efficiency and production.. The increased 
use of ICT has stimulated labor productivity, especially in 
industries such as services industries, in which high-tech 
capital traditionally only played a marginal role. 

The increased use of ICT has also helped attain higher 
MFP growth, which measures the growth of production 
over the combined contribution of all inputs, including 
labor, human skills, machinery, structures, and ICT. 

In this respect, ICT creates an additional bonus or 
spillover effect for an economy as a whole. Information 
and communication technology, and in particular the 
telecommunications part of it, allows a greater number 
of users of the technology to create more benefits for 
the economy as a whole. This doesn’t imply that MFP 
growth comes without any additional effort: it does 
require the right institutional framework to provide 
an optimal basis of market-based and policy-induced 
incentives. It also needs a broader investment strategy 
beyond simply investment in ICT but in intangible capital, 
such as research and development, workforce skills, 
organizational capital, and marketing and branding. 

The effects on investment and productivity are keys to 
ICT becoming a general purpose technology (GPT) in the 
same way as steam and electricity had in the past. General 
purpose technologies have four main characteristics: 

1 a wide scope for improvement and elaboration; 

2 applicability across a broad range of uses; 

3 potential for use in a wide variety of products 
and processes; and 

4 strong compatibility with existing and future 
new technologies. 

General purpose technologies affect entire economies 
and social structures, but ICT diffusion has, more 
noticeably than any previous innovation, produced such 
effects across the global economy. For example, in terms 
of the speed of diffusion, the ICT era is comparable to 
the electricity age (i.e., a relatively rapid diffusion across 
the economy). It has affected elements of production, 
distribution, and consumption in most of the developed 
world, and is a force for change in economic prospects for 
emerging economies. 

However, the jury is still out on how the use of ICT is leading 
to improvements in MFP across the global economy. While 
there have been important productivity improvements 
in ICT-using sectors, such as the distribution, financial 
services, and business services industries, it has been 
difficult to assign these gains directly to ICT investment. 
While firm-level studies often show reasonably solid 
relationships, there is only limited evidence of ICT 
investment having a direct impact on MFP growth at the 
industry level. Also, controlling measurements for such 
diverse factors across the world as labor and product market 
regulations have not provided a clear result regarding the 
facilitation of ICT’s impact on productivity. 

http:www.conferenceboard.org
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The results of research done for this report indicate a 
rapid surge in ICT and telecom investments during the 
period of 1995–2000. The trends generally slowed post
2000, following the dot-com crisis, although growth in 
ICT and telecom investment in advanced economies 
continued at a slowed pace. Meanwhile, emerging 
economies accelerated their investment growth in ICT, 
indicating the overall global shift in ICT activity from 
advanced to emerging economies. However, the rapid 
trends in emerging economies still largely represent 
a catch-up effect. Advanced economies remain the 
innovation center of information and communication 
technology and, therefore, are of crucial importance to 
the industry’s further development and its impact on 
output and productivity growth. 

The research findings indicate impressive productivity 
performance in the ICT sector relative to the world’s 
economy and manufacturing sector. In particular, 
labor productivity growth and MFP growth in ICT 
manufacturing has been quite high, particularly during 
the 1995–2000 period, and especially in countries like the 
United States and South Korea, which had comparative 
advantages in these sectors. However, productivity 
growth in ICT industries began to slow post-2000, which 
is mostly in line with overall global manufacturing and 
economy trends. However, the ICT sector continues to 
witness relatively higher productivity growth compared 
to the global economy and overall manufacturing. The 
contribution of telecom services to output and productivity 
growth in the aggregate economy has also slowed, but has 
not shown similar decline to ICT manufacturing. 

The analysis in this section is largely from the supply side 
and needs to be complemented by an analysis of demand
side channels and distribution channels. The investments 
in equipment, software, and technology are made only 
because businesses and governments expect that they 
will help to satisfy demands for better and cheaper goods 
and services. A broader study of the demand side’s role 
in economic growth patterns would require additional 
information on demand decompositions from consumers, 
businesses, and foreign buyers; relative price movements 
of ICT and non-ICT products and services; and the 
distribution of labor and capital compensation in ICT 
industries relative to the aggregate economy. This analysis 
will greatly contribute to making a connection to the 
study of social and cultural aspects of ICT, as it would 
help identify the beneficiaries of the new technologies and 
therefore assess the gains in social and cultural value and 
the improvement of living standards. 

Since 2000, most countries exhibited a slowdown in ICT 
and telecom investment compared to the 1995–2000 
growth rates. However, the slowdown was much bigger for 
advanced economies than for the emerging economies. 
The unweighted average of ICT investment growth 
in advanced countries has dropped from 18 percent 
(1995–2000) to 12 percent (2000–2007), and from 11 to 
5 percent for telecom equipment. The growth slowdown 
in emerging economies was much more moderate, i.e., 
from 21 to 19 percent for ICT investment and from 17 to 
13 percent for telecom investment. The latter result some
what contradicts the overall trend for emerging economies, 
which actually showed an acceleration in growth. This is 
because of the decline in some emerging economies: Brazil 
showed a drop in the telecom investment growth rate from 
31 to 15 percent between 1995 and 2007; China showed 
a drop from 29 to 18 percent and South Korea showed a 
drop from 18 to 1.5 percent in a similar time frame. These 
particular declines outweighed increases in some other 
countries. For example, Indonesia saw an increase in 
the telecom investment growth rate from 1 to 23 percent 
between 1995 and 2007, and Mexico from 4 to 12 percent. 

There was impressive productivity performance in the 
telecom sector relative to the total economy and total 
manufacturing sector. In particular, labor productivity 
growth multifactor productivity growth in the telecom 
sector (both equipment and services) was impressively 
high, particularly during the 1995–2000 period. 

Productivity growth in telecom equipment and services 
declined in the post-2000 period, which is mostly in line with 
total manufacturing and total economy trends. However, the 
ICT sector overall witnessed relatively higher productivity 
growth compared to total economy and total manufacturing. 
Therefore, the relative contribution of the telecom sector 
to aggregate productivity growth has either improved or 
remained the same in at least some countries. The observed 
productivity decline in the telecom manufacturing sector 
might be due to saturation of innovation in the telecom 
equipment sector. Such saturation is less visible in the telecom 
services industry, but the lower growth rates and the larger 
variation among countries raises important questions about 
the future potential for productivity growth in the telecom 
services industry. 

http:www.conferenceboard.org
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There was also some evidence of improved MFP growth 
in non-telecom sectors, related to possible technology 
spillovers from telecom equipment to productivity growth. 
This aspect, however, requires more rigorous analysis, 
including a study of the impact of policy regulations that 
might affect MFP growth. Earlier evidence suggested 
a stronger effect of regulatory policies on MFP in the 
telecom service sector than elsewhere in the economy. 
Lowered entry barriers to the ICT sector promote MFP 
by increasing competition. Furthermore, past evidence 

suggested that cross-country differences in ICT diffusion 
can be partly explained by regulatory policy regimes, or 
perhaps cultural atmosphere. The diffusion of technology 
by means of increased investment is a pre-condition for 
obtaining benefits in terms of productivity gains. The 
diffusion of telecom might also be affected by industry 
composition and labor market regulations, which could be 
important determinants of demand for telecom equipment 
and telecom services. This topic is more thoroughly 
discussed in later sections of this research report. 

Figure 1.1 

ICT investment in advanced and emerging economies 

In advanced economies, investment growth rates for both ICT and telecom equipment have slowed since 2000. 

In contrast, these growth rates continued to strengthen and even accelerate for emerging economies. 

Growth of total ICT investment Growth of telecom investment 

0.35% 0.35% 

0.30 0.30 

0.25 0.25 

0.20 0.20 

0.15 0.15 

0.10 0.10 

0.05 0.05
 

0
 0 
1989–1995 1995–2000 2000–2007 1989–1995 1995–2000 2000–2007 

Global ICT investment shares, 2007 Global telecom investment shares, 2007 

59% 
41 

55% 
45 

Advanced Emerging Advanced Emerging 

Note: Investment in ICT refers to telecommunication equipment, IT hardware and software. The growth rates refer to average annual growth rates 

for each sub-period, and represent averages for 26 advanced countries in North America, Europe, and Asia-Pacific (including Japan, Korea, Taiwan, 

Singapore, Hong Kong, Australia, and New Zealand) and 41 countries representing emerging markets around the world, including developing Asia, 

Central and Eastern Europe, Latin America, and the Middle East. 

Source: The Conference Board Total Economy Database, January 2011. 

http:www.conferenceboard.org
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The Global Broadband Bonus: 
Broadband Internet’s Impact on Seven Countries 
by Shane Greenstein (Northwestern University) and Ryan McDevitt (University of Rochester) 

Highlights 
• 	 Broadband is more appealing than dial-up because of higher 

speed and continuous connection which allows time savings 
for internet transactions; savings in commute time for home 
workers; health and entertainment benefits; and savings on 
a second telephone line including, possibly, a first line for 
households that use internet phone service. 

• 	 In the United States, the percentage of households with a 
broadband connection rose from 4.4 percent in 2000 to 
63.5 percent in 2009. In other G7 countries, the number of 
broadband subscribers per inhabitant increased by multiples 
of 5 or more during this period. 

• 	 Countries with large internet economies, such as the United 
States and China, are receiving large economic bonuses 
from investment in broadband. Countries with smaller 
internet economies—such as Canada, the United Kingdom, 
and Spain—receive bonuses that are small but that are 
proportionate to their scale of internet use. 

The extra value from broadband consists of two components: 

1 	 Incremental revenue paid by households for the service 
(this is included in GDP); and 

2 	 Consumer surplus, or the amount consumers would have 
been willing to pay for broadband in excess of what they 
actually are paying. Consumer surplus is measured using 
the observed increases in broadband diffusion in each 
country during the 2000s as its real price dropped during 
the decade. 

The Broadband Bonus 
The diffusion of dial-up coincided with the initial use of 
the internet in most households. The diffusion of broad
band came a few years later and, for households in several 
dozen developed economies, involved an upgrade in 
bandwidth. During this period, from 2003 to the present, 
broadband service was delivered to households primarily 
in two forms of wire-line service: cable or telephone lines. 

Many households around the world switched their mode of accessing 

the internet from dial-up to broadband during the 2000s. This section 

estimates how much value this switch created (the “broadband bonus”) 

in seven countries: the United States, Canada, the United Kingdom, 

Spain, Mexico, Brazil, and China. These seven were chosen because 

their economies represent typical experiences in the high-income and 

middle-income countries of the world. The focus is on estimating the 

revenue growth and consumer surplus—the difference between price and 

willingness to pay—affiliated with broadband’s diffusion to households. 

Countries differed significantly in which of these delivery 
channels was used. At the very end of the period there was 
growing use of a third and fourth delivery channel: fiber 
to the home and access with mobile modes. Some cable 
firms built up their facilities to deliver these services in the 
late 1990s, and many—especially telephone companies— 
waited until the early- to mid-2000s. 

Broadband has several appealing features that users 
experience in heterogeneous ways. In comparison to 
dial-up service, broadband provides households with 
faster internet access and better online applications. 
Broadband also may allow users to avoid an additional 
phone line for supporting dial-up. In addition, broadband 
services are also “always on,” and users perceive that as a 
more convenient service. It is also generally faster in use. 
In short, broadband gives the user a better experience 
than dial-up access. 

Prior to 2002, the diffusion of broadband internet access 
was very much supply-driven in the sense that supply-side 
issues were the main determinants of internet availability 
and, hence, adoption. Cable and telephone firms needed 
to retrofit existing plants, which constrained availability 
in many places. As infrastructure investments removed 
these constraints, demand-related factors, such as price, 
bandwidth, and reliability, played a more significant role 
in determining who adopted broadband and who did not. 
By 2006, supply-side issues began to fade, with only the 
most low-density parts of the country lacking suppliers. 

There are two common approaches to measuring gains 
from a new good. First, what is the increase in revenue 
(GDP) above and beyond what would have been generated 
had dial-up continued? Second, what is the increase in 
consumer surplus beyond what would have occurred had 
dial-up continued? The focus here is on revenue instead of 
producer surplus because of the lack of precise information 
about the unit cost of provision, which is necessary for an 
estimate of producer surplus. Instead, researchers examined 
the difference in vendor revenue between actual history and 
a hypothetical scenario without broadband, absent multiplier 
and general equilibrium effects—i.e., estimates of how much 
the GDP increased in the internet access market as a result of 
the deployment of broadband. Estimates of user willingness 
to pay for the upgrade to broadband were used to measure 
consumer surplus. 

http:www.conferenceboard.org
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The results are shown in the following two tables expressed 
in U.S. dollars, indexed to 2009 to allow comparison 
across countries. In general, the scale of the broadband 
bonus in countries is comparable to the size of the broadband 
economies in those countries. Countries with large internet 
economies, such as the United States and China, are receiving 
large economic bonuses from investment in broadband. 
Countries with smaller internet economies—such as Canada, 
the UK, and Spain—receive smaller levels of bonuses, but 
bonuses in proportion to the scale of use of the internet. 

Table 1 shows that the U.S. broadband bonus exceeds that 
in Canada, Mexico, Spain, and the UK. The differences are 
in keeping with differences in the scale of the broadband 
economies between each country. Table 2 includes China 

and Brazil, as well as the countries in Table 1, but does not 
subtract cannibalization of dial-up. These comparisons 
must be interpreted cautiously because they do not reflect 
the subtraction of lost dial-up revenue, but they are 
suggestive, nonetheless. 

In general, the findings support the view that motivated 
this investigation at the outset. The results for Brazil 
and Mexico are intriguing, however. In comparison to 
other countries, both had a later start and more recent 
acceleration in investment in broadband. Potential 
exists for more in Mexico, but that potential has not yet 
been realized. Brazil’s internet economy appears to be 
growing rapidly now, and that suggests the generation of 
considerable broadband bonus in the near future. 

Table 1 Broadband bonus w/ dialup using point topic 
In thousands of 2009 local currency, real terms 

2003 2004 2005 2006 2007 2008 2009 

Compound 
annual 

growth rate 

Canada 

Mexico 

Spain 

United Kingdom 

United States 

1,676,918 

1,230,160 

527,639 

226,328 

8,301,253 

2,018,388 

2,143,362 

722,799 

802,072 

12,029,862 

2,272,205 

4,324,865 

852,602 

1,276,664 

14,188,959 

2,776,159 

7,355,362 

1,694,708 

1,911,345 

20,200,574 

3,020,473 

10,709,802 

2,480,349 

2,414,804 

24,126,482 

3,326,419 

16,913,244 

3,166,603 

2,888,897 

26,434,212 

3,484,041 

27,854,148 

3,362,599 

3,164,698 

29,067,205 

11.0% 

56.2 

30.3 

45.8 

19.6 

Source: The Conference Board Total Economy Database, January 2011 

Table 2 Broadband bonus w/ dialup using point topic 
In thousands 2009 USD, real terms 

Compound 
annual 

2003 2004 2005 2006 2007 2008 2009 growth rate 

Brazil $390,160 $965,685 $1,865,147 $3,344,271 $4,697,636 $7,598,028 $7,029,742 51.1% 

Canada 1,187,338 1,890,946 2,500,556 3,073,695 3,356,922 4,188,844 3,627,286 17.3 

China — 2,472,557 4,346,411 6,491,958 9,245,848 14,208,376 18,313,252 39.6 

Mexico 115,812 196,279 438,356 830,628 1,229,605 1,887,231 2,309,376 53.3 

Spain 842,438 1,731,363 2,401,161 3,196,967 4,452,006 5,592,804 5,255,119 29.9 

United Kingdom 469,724 1,870,345 3,515,734 4,831,808 6,739,761 7,672,431 6,046,106 44.1 

United States 10,630,149 17,966,054 22,429,000 26,339,538 30,940,777 34,571,732 38,552,257 20.2 

Source: The Conference Board Total Economy Database, January 2011 

http:www.conferenceboard.org
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Who Captures the Benefi ts of ICT? 
The Case of Digital Books
 
by Janet Hao (The Conference Board) and Vlad Manole (The Conference Board) 

Highlights 
• 	 Studying the impact of ICT on book publishing serves 

as a case study of broader trends in media industries. 
Distinct steps in the creation of media products—content 
creation, selection and editing, bundling into a suitable 
format, production, marketing, and delivery—have 
been consolidated, eliminated, and/or blurred by digital 
technology, changing the value created by the various 
entities in the supply chain. 

• 	 From 2002 to 2008, the sales of digital books in the 
United States grew by an annual average of 57.8 percent, 
to $113.2 million from $7.3 million. In contrast, sales 
of mass market paperbacks dropped by 1.6 percent to 
$1,085.6 million during the same period. 

• 	 Benefits of digital books flow to both consumers and 
producers. In a long-run equilibrium scenario where 
digital books replaced all print books, digital books 
would increase consumer surplus by $1.52 billion, or 
16.6 percent of existing sales, and producer surplus by 

$1.23 billion, or 13.4 percent.
 

Bye-bye, Brick and Mortar 
The development of digital technology and the expansion 
of broadband is driving the most disruptive changes the 
book publishing and retailing industry has undergone in its 
500-year history—and the pace of change is accelerating. 
Brick-and-mortar bookstores long dominated the retailing 
of books until Amazon, Barnes & Noble, and other internet 
retailers entered the picture in the 1990s. In 2003, internet 
retailers accounted for 12.7 percent of new book sales and 
67 percent of used book sales. Now, the next transformative 
wave is washing over the industry in the form of digital 
books, or eBooks, and specialized devices known as eBook 
readers or eReaders on which to store and read them. 

Digital technology and broadband are driving disruptive changes to
 

the book retailing and publishing industries. In the 2000s, eBook sales 


expanded rapidly, at an average annual growth rate of 71 percent
 

between 2002 and 2009. In contrast, sales of mass-market paperbacks 


dropped by 2.2 percent annually. This section employs a benchmark
 

estimate of the outcome of a hypothetical long-term situation in which 


digital books replace all print books in the United States. It measures 


the size of the pie to be divided among producers and consumers.
 

From 2002 to 2008, the sales of digital books in the 
United States grew by an annual average of 57.8 percent, 
to $113.2 million from $7.3 million. In contrast, sales of 
mass market paperbacks, the product that is deemed 
most comparable to the eBook, dropped by 1.6 percent 
annually from $1,216.7 million to $1,085.6 million during 
the same period. 

As shown in Figure 3.1, eBook sales did not take off until 
after Amazon introduced the Kindle eBook reader in 
late 2007. The Kindle and similar devices made it much 
easier to download, carry, and read eBooks in a more 
“booklike” setting than sitting in front of a desktop 
computer screen. Industry projections call for sales of 
eBooks to have exceeded $500 million in 2010, and growth 
beyond that will undoubtedly be spurred by intense 
competition among the various producers of eReaders 
and with Apple’s popular iPad, whose multiple features 
include downloading and reading of eBooks. 

Digital books provide an excellent opportunity to 
examine who benefits from a new technology. First, ICT 
efficiencies create gains to be divided among customers, 
writers, publishing houses, and retailers by lowering the 
production cost of books by about 27 percent, the amount 
typically involved in printing, binding, and other direct 
costs. Second, ICT allows new business models to evolve 
and changes the market power of different players. The 
distribution of market power determines how players 
divide the benefit. 

Figure 3.1 

Sales of digital books in the United States 
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For publishers, technology lowered printing costs, 
improved information flow, and decreased the number 
of unsold books. For retailers, the implementation of 
computer checkout systems and sophisticated enterprise 
software permitted real-time information on the quantity 
of the books sold and the geographical distribution of 
sales as well as background information on customers. 
Online retailers provide customers with recommendation 
lists, book reviews, and images of book pages. Customers 
can easily find the books they want as well as learn about 
other books they may like. 

For the purpose of this section, digital books are not 
considered new goods, but rather a new way to convey 
the same content. Digital books are also assumed to be 
a perfect substitute for print books. That assumption is 
conservative, and will probably underestimate how much 
digital books increase consumer and producer surplus, 
because digital books will likely increase the overall 
demand of books. Digital books create new sales of print 
books by increasing the visibility of the print versions. 
Moreover, lower prices and the increasing quality of 
eReaders like the Kindle and the iPad may increase 
demand for books. 

Consumer surplus is the difference between price and 
willingness to pay. Producer surplus is the difference 
between price and costs. Neither of these was estimated 
for this research; instead the extent to which digital books 
will change surplus is estimated. The value of convenience 
is assumed to be exactly equal to the cost of the digital 
reader, so the difference between the digital and paperback 
prices measures how much the new technology benefits 
the consumers. Since digital books lower production costs, 
the book price drops and sales increase. Consumer surplus 
increases because the price has dropped and sales are 
increasing. Similarly, producer surplus increases because 
costs drop and sales increase. 

Costs were approximated using list price. The Bookseller 
Association showed that publishers sell books to retailers 
at around 45 percent of list prices and usually make a profit 
of 5 percent of the list price. List price is also a function 
of the bargaining power of publishers and authors. Some 
publishers bargain better than others for wholesale prices, 
and may set the list price differently from other publishers. 

Famous authors may ask for more royalties than other 
authors. Retailers’ costs were not considered in this model, 
because Amazon is the only retailer in the sample, and so 
all books on Amazon are assumed to have similar retailer’s 
costs proportional to their list prices. 

Another source of surplus, in addition to price reduction, 
is increased sales. If price increases, quantity sold 
decreases. At the same price, a book of more pages 
sells better than a book of fewer pages. Good sales of a 
particular title are associated with famous authors, but 
not with successful publishers. The calculations of price 
elasticity of sales to price in this case imply that if price 
drops by 1 percent, quantity will increase by 0.761 percent. 
Since in the hypothetical long-run equilibrium digital 
books are estimated to drop prices by 15.7 percent, the 
quantity sold is estimated to increase by 11.9 percent. 

In a hypothetical long-run equilibrium in which digital 
books totally replace paperback books, consumer surplus 
increases both because price drops for existing quantity sold 
and because sales increase. For existing consumers, book 
prices drop by 15.7 percent, increasing total consumer surplus 
by 15.7 percent of existing revenues. New consumers 
drawn to books by the lower price have a surplus ranging 
from 0 to 15.7 percent of book price for each book. At the 
highest end, the new consumers with a surplus of 15.7 percent 
are indifferent between buying and not buying a book at the 
old high price. New consumers with a surplus of 0 percent of 
book prices are indifferent between buying and not buying 
a book at the new low price. Other consumers fall between 
those extremes. Averaging the overall consumer surplus 
for new consumers produced a surplus of about 7.9 percent 
of book prices for each book. Multiplying 7.9 percent by 
11.9 percent (the estimated increased in quantity sold) means 
that sales expansion creates a consumer surplus of 0.9 percent 
of existing revenues. 

Adding up the effect of price reduction (15.7 percent) and 
sales expansion (0.9 percent), digital books will increase 
consumer surplus by 16.6 percent of existing revenues. The 
existing revenues of the paperback trade and mass market 
books were $9.16 billion in 2008, so digital books increase 
consumer surplus by $1.52 billion in the hypothetical long
run equilibrium. 

http:www.conferenceboard.org
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Producer surplus increases because costs drop for the 
existing quantity sold, and because sales increase. For digital 
books, producers’ marginal costs are a constant and equal 
to royalties, so producer surplus was estimated using new 
sales and the difference between reduction in marginal costs 
and reduction in price. New sales equal 111.9 percent 
(100 percent + 11.9 percent) of existing sales. Costs are 
estimated to drop by 27 percent, and prices to drop by 
15 percent, so the difference between reduction in marginal 
costs and reduction in price is 12 percent of the existing 
price. Multiply that difference (12 percent) by new sales 
(111.9 percent), and the estimate is that digital books increase 
producer surplus by 13.4 percent of existing revenues, or 
$1.23 billion in the hypothetical long-run equilibrium. 

The conclusion is that the benefits of digital books flow to 
both consumers and producers. In a long-run equilibrium 
scenario where digital books replaced all print books, digital 
books would increase consumer surplus by $1.52 billion, 
or 16.6 percent of existing sales, and producer surplus by 
$1.23 billion, or 13.4 percent of existing sales of paperback 
trade and mass market books. That assumes digital books 
do not change the market power of publishers and retailers 
and that digital books replace all print books. 

Competition in the digital book arena is not about costs. 
Technology essentially decreases variable costs to almost 
zero. To capture profits, companies invest heavily in 
upfront fixed costs such as R&D, design, and brand 
equity to build market power. Digital books are in the 
early stage of technological evolution and Amazon is 
attempting to use its Kindle to become the dominant 
player in digital books by controlling the supply chain 
and format for electronic books. If—and it is a very big 
if—Amazon succeeds with Kindle as Apple succeeded 
with its iPod, Amazon can profit immensely. But the 
competition to become the dominant player is much 
akin to gladiatorial combat in Rome—the fight is fierce 
and risky and the winner takes all. Soon after Apple 
introduced the iPad in April 2010, big publishers began 
sparring with Amazon over the pricing of digital books 
on Amazon.com. In June 2010, Barnes & Noble dropped 
the price of its digital reader, Nook, to $199, and Amazon 
countered by reducing the price of the Kindle to $189. 
Going forward, the fight will include such factors as 
digital rights management and the interchangeability 
of formats. The battle is just beginning and there is no 
telling who the winner will be. 

http:Amazon.com
http:www.conferenceboard.org
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The Impact of ICT on the 
Geographic Distribution of Employment 
by Vlad Manole (The Conference Board) and Randall Weiss (The Conference Board) 

Highlights 
• 	 The recent revolution in ICT significantly changed the need 

for, and importance of, physical proximity of the various 
functions that compose the production process within firms. 

• 	 Computers and broadband have assumed many routine 
cognitive tasks, such as recordkeeping, calculation, picking 
and sorting, and repetitive assembly. Such tasks can now 
be shifted to distant facilities or independent companies, 
allowing businesses to focus on their core competencies. 

• 	 Advances and investment in ICT will continue to reduce the 
forces that formerly necessitated large clusters of a firm’s 
and an industry’s employment to be in the same physical 
location, and jobs in occupations that can be performed 
remotely will continue to spread out. 

• 	 Clusters of other occupations may persist, in spite of ICT’s 
impact, because of the continuing need for face-to-face 
contact and the desire of workers with specialized skills to 
live where they are most likely to find employment. 

A Moveable Feast 
Digitization is changing the structure of the U.S. economy, 
allowing firms to find new and more efficient ways of 
producing goods and services. Information technology 
combined with the internet and broadband promotes a 
significantly larger geographical flexibility in organizing 
production processes. The digital revolution has had a 
direct impact on demand, supply, and intermediation of 
the labor markets. On the demand side, ICT results in 
new occupations (like network administrator), changes 
in job definition (e.g., typing skills have given way to 
computer literacy and word processing programs), or the 
disappearance of some occupations (typographers, for 
instance). On the supply side, ICT improves the educational 
process, reduces the cost of continuous training, and allows 
knowledge workers to be more productive. At the same 
time, the use of the internet to improve the matching process 
between supply and demand for labor may increase the 
efficiency of labor markets. 

Because the spread of broadband and increased use of the internet 

have reduced the cost of delivering information, businesses have 

much more geographical fl exibility in organizing production processes 

and locating offi ces and production facilities. Although much of 

the discussion of geographical movement concerning jobs is about 

“offshoring,” this section focuses on the impact that ICT has and will 

likely have on the distribution of employment across a single country: 

the United States. 

Computers are used extensively to substitute for routine 
cognitive tasks, such as recordkeeping, calculation, 
picking and sorting, and repetitive assembly, and as 
complements for non-routine cognitive tasks, such as 
engineering and architecture. The increased use of digital 
technology increased the demand for creative jobs and 
reduced demand for routine jobs for which computers 
served as substitutes or that were outsourced. That may 
explain in large part the increased demand for workers 
with college educations after 1970. One study finds 
that the use of IT accounts for almost 40 percent of the 
acceleration in demand for educated workers since 1970. 

The digital economy allows companies to strengthen their 
main competencies while assigning other activities to 
distant facilities within the companies or to independent 
firms, thus shifting the geographic demand for labor and 
leading, in many instances, to declustering and diffusion 
of labor demand. Information and communication 
technology’s effects on the service sector are particularly 
significant. Large numbers of industries in the service 
sector were once characterized by “unity in time and 
space” of the production and consumption of service. 
The introduction of ICT led to the decoupling of production 
and consumption for certain services and to further 
divisions of labor and the creation of new business models. 
For example, call center employees in a location far from 
a company’s main operation can have access to customers’ 
files, and radiologists located a long distance from a hospital 
can analyze images. Information and communication 
technology also allowed companies to reorganize their supply 
chains into tasks with different degrees of complexity that 
could be performed in separate locations. Yet a review of the 
literature on the development and impact of ICT also reveals 
that ICT has led to clustering (i.e., a geographic concentration 
of interconnected businesses, suppliers, and associated 
organizations or even competitors) in certain cases. Thus 
ICT cannot be said to lead in a single direction when it 
comes to the geographic distribution of employment. 

http:www.conferenceboard.org
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It has, however, long been recognized as an important 
factor in the increasing use of outsourcing and offshoring by 
multinational companies. Many of the same considerations 
that enter into the analysis of how broadband and the 
internet may have changed the distribution of jobs among 
countries also enter into hypotheses about changes in the 
distribution of jobs within countries. 

Previous research lead to the hypothesis that intra
industry concentration will go down as ICT enables 
various parts of an enterprise to be physically separated 
more efficiently. But the impact may be less clear for 
predicting concentration by occupation. For example, 
broadband, the internet, and modern applications may 
allow U.S. financial services firms to spread various 
functional operations across the United States to take 
advantage of local conditions favorable to each type even 
as the firms still may find that certain occupations (e.g., 
those involving product development) are more profitably 
concentrated in a few cities more conducive to face-to
face interaction and idea generation. 

To analyze variation in the geographic concentration 
of economic activity in the United States, employment 
data by industry and metropolitan area from the Quarterly 
Census of Employment and Wages for 1995, 2000, and 2005 
were used, as well as employment data by occupation and 
metropolitan area from the 1990 and 2000 United States 
Census. These years span the internet boom so the data 
should reflect ICT’s impact on geographic employment 
patterns. Employment concentration by industry and by 
occupation were analyzed separately. 

The research shows that ICT investment generally relaxes 
the agglomeration and other forces that lead employment 
within industries to be more concentrated than local 
demand, and shows that this impact accelerated during 
the last half of the 1990s before leveling off at the beginning 
of the 21st century. 

Additionally, manufacturing industries’ employment was 
found to have less relative concentration, i.e., be more 
consistent with the geographic pattern of local demand 
than service industries, which benefit much more from 
clustering and agglomeration effects. It is also evident 
that the geographic pattern of employment in industries 
for which transportation costs are important follows 
the dictates of local demand much more closely than 
those for which transportation costs play a small role in 
production. It also appears that greater ICT intensity 
in non-manufacturing industries makes intra-industry 
employment patterns more related to the geographic 
pattern of local demand for their output. 

For certain occupations, the use of ICT has allowed 
increased geographical mobility and allows firms to 
access the national or global labor market. The question 
is whether the occupations that are most movable or 
offshorable were the ones whose geographic concentration 
changed the most before and after broadband and the 
internet became prevalent. A geographic concentration 
index for occupations was constructed to explore that 
question. In the Geographic Concentration of Occupation 
(GCO), low values for an occupation indicate that its 
geographic distribution closely matches the pattern that 
would be dictated by local demand, while high values 
indicate relative clustering that deviates from the local 
demand pattern. 

The results of the statistical analysis can only be 
suggestive, since ICT was not the only economic factor 
that changed between 1990 and 2000, and the subjective 
nature of the indexes makes direct comparison or 
interpretation difficult. However, it does appear that, at 
least for some occupations, an analyst’s view of the ability 
of these workers to carry out their job functions at a large 
distance from many other workers is correlated with the 
change in the geographic pattern of employment. 

When employment is categorized by industry, there is 
strong evidence that much of the variation during the 
1995 to 2005 period in the amount of industries’ relative 
clustering, relative to the pattern that would be dictated 
by local demand, can be explained by the importance 
of ICT investment in that industry. It was concluded 
that higher ICT investment leads to less clustering, and 
that ICT’s impact increased as broadband became more 
prevalent. These results are driven by the data for non
manufacturing industries. 

Overall, the results imply that advances and investment 
in ICT will continue to reduce the forces that formerly 
necessitated large clusters of a firm’s and an industry’s 
employment to be in the same physical location. Jobs in 
occupations that can be performed remotely also will 
continue to spread out among regions. However, clusters 
of other functions and occupations may persist because 
of the need for face-to-face contact and the tendency of 
workers with specialized skills to live where they are more 
likely to find employment—factors that may be resistant 
to the impact of ICT on the organization of firms. 
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Measuring the Impact of ICT on
 
the Public Sector Performance
 
by Robbin te Velde (Dialogic) 

Highlights 
• 	 There is only a weak correlation between the supply of 

e-government services and their use. Thus, governments 
have shifted more and more to a citizen-centric, demand
driven approach, which recognizes the importance of factors 
such as awareness, digital skills, and trust. 

• 	 Online interaction of citizens with government drives 
a reduction in corruption and an increase in perceived 
ICT-efficiency. 

• 	 Online citizen interaction with government is correlated 
to general frequency of internet use, as well as specific 
uses for banking and social purposes. 

• 	 Government prioritization of ICT is a readiness factor 
that drives uses through improvement in the telecom 
infrastructure. While this prioritization improves perceived 
ICT efficiency, it does not guarantee high use of online public 
services, unless the necessary computer and ICT skills are 
present in the citizenry. 

Hope for a Magic Bullet for Government 
Technology is always introduced against the backdrop of 
existing social patterns. As a result, the adoption of new 
technology is never straightforward. Established social 
patterns are resilient and there is often outright resistance 
to a new technology because it embodies change and 
new patterns of use. Eventually, though, new technology 
becomes embedded into social patterns and changes 
these patterns from within. Within this assimilation 
process, a remarkable pattern seems to recur: the short
term effects of the changes tend to be overestimated, and 
the long-term effects underestimated. Information and 
communication technology is no exception to the rule. 

The new social patterns that arise from the assimilation 
of a new technology in turn influence technological 
development, for instance via changes in market demand 
and supply. In the case of the widespread adoption of 

This study analyzes how ICT infl uences the effi ciency, effectiveness, 

and quality of government services in countries around the world 

from the point of view of the citizens and enterprises using those 

services. There are key factors (drivers, enablers, and bottlenecks) 

that determine ICT impact on public sector performance. This section 

introduces a model that posits that digital readiness (both general 

and government) leads to digital use (public and private); and use of 

e-government services leads, in turn, to changes in quality, effi ciency, 

and public opinion of government services. 

e-commerce, there have been, at least in the Netherlands, 
significant shifts in consumer mobility patterns (e.g., fun 
shopping in the old city centers; e-commerce warehouses 
on the outskirts) and in entrepreneur demography (e.g., 
many small online shops are run at home by women). 

Like societal resistance, there is also technological 
resistance. Technological designs and systems cannot 
simply be moulded in any direction. They have certain 
rigid, pre-structured elements that make them less 
suitable for certain types of social use. In this respect, 
technology is not neutral. There are also certain 
technological bottlenecks to societal change. The 
introduction of ICT into an organization’s processes 
requires the digitization of these processes. This entails 
rationalization of these processes, often with a bias 
toward an increase in efficiency. Since most governmental 
bodies are essentially information refineries, in theory 
they are exceptionally well-suited to using ICT. Yet in 
practice it is precisely in the public sector that existing 
social patterns—especially the special status of civil 
servants—inhibit the thorough implementation of ICT. 

E-government development has been part of the 
political agenda of OECD countries since the 1990s. 
Expectations ran high: the quality of services would 
increase, transparency would improve, and there would 
be fewer inefficient front offices. The transformation 
would eventually lead to the rise of an entirely new kind 
of government that would be in a better position to 
carry out public tasks to the satisfaction of all relevant 
groups. During the last decade the public demand for 
more responsive, efficient, effective, and participatory 
government has gradually increased. This has put much 
more weight on e-government as many governments 
saw the use of IT as the “silver bullet” that could 
simultaneously improve the quality, effectiveness, and 
efficiency of public service delivery. Especially in the 
EU, this had led to a strong and successful push toward 
putting public services online. By 2009, crucial services 
for enterprises like value-added taxes, corporate taxes, 
customs declarations, and social contributions were fully 
available online in almost every EU country. 
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In practice, though, there is only a very weak correlation 
between the supply of relatively sophisticated e-government 
services and the use of those services. The obvious 
conclusion is that the provision of electronic service delivery 
channels on its own is not enough to meet the needs and 
demands of citizens. Since the mid-2000s, therefore, there 
has been a gradual shift from a government-centric/ 
supply-driven paradigm to one that is citizen-centric and 
demand-driven. This puts more focus on the context (e.g., 
social, organizational, and institutional factors) in which 
e-government is developing and on the outcomes for users. 
These factors include “soft” factors such as awareness, 
digital skills, and trust. Thus although from a technology 
point of view many countries have reached a high degree of 
readiness to use ICT, from a social point of view they have 
not. The issue of the digital divide is still an overarching issue 
regardless of a country’s stage of e-government development. 

Researchers developed a general framework for this 
study that describes the effect of ICT on public sector 
performance in terms of three stages: readiness, use, and 
impact. Readiness refers to preconditions for use, such 
as physical access to the internet, and use is the extent 
to which citizens and businesses use the internet in 
dealings with public authorities. Impact covers both the 
direct effects—such as cost savings—and the indirect 
effects, such as changing relations between citizens 
and their government, of using ICT. The objective is to 
determine which of the various readiness factors—good 
telecommunications infrastructure, size of government 
spending, the priority placed on ICT by a government, 
and the quality of online public services—has the most 
and least impact in terms of improved government 
service, more efficient service, and higher citizen trust 
in government. These are all mediated by various use 
factors, such as the frequency of internet use, accessibility 
to broadband connections, and the ages and education 
levels of users. 

As noted earlier, the provision of online public services 
itself does not necessarily lead to the use of such services. 
One critical element is the overall IT strategy into which 
the provision of online public services is embedded. 
Some e-government initiatives fall short of their goals 
as a result of being conceptualized and implemented 
in a piecemeal manner, rather than comprehensively 
and from a “whole government” perspective. When 
examining readiness, there is a distinction between general 
readiness and government readiness. General readiness 
consists of both “hard” (e.g., telecommunications) and 
“soft” infrastructure (e.g., skills and trust). Government 
readiness refers to the general modernization strategy 
of a government, regardless of its use of IT. 

E-government use is, in a sense, preceded by general 
use, which is in turn assumed to be driven by general 
readiness. General use (for example, the percentage of 
citizens that use the internet) alone might explain a large 
part of commercial and social use and of e-government 
use as well regardless of the overall IT strategy and the 
actual provisioning of online public services, so it is also 
an important control variable. 

The results of this study show that the quality of the basic 
telecommunications infrastructure alone explains much 
of the variance of most impact indicators. Next to the 
quality of the basic telecommunications infrastructure, 
other relevant readiness factors are prioritization of ICT 
by a government, broadband penetration, and computer 
and ICT skills. 

Use comes into play in the basic indicator of the 
percentage of individuals that regularly use the internet, 
which also explains a lot of the variance. This is similar 
to the role of the basic telecommunications infrastructure 
for readiness. If controlled for the number of internet users, 
results show the relations between use and two impact 
indicators, online participation and ease of doing business, 
appear to be completely spurious. In the first case, only one 
correlation with a use indicator remains: the education 
gap between internet users. This is a negative correlation, 
which suggests that online participation is still somewhat 
an elitist activity. 

The single most important policy indicator is the 
prioritization of ICT. Not only does it drive the quality 
of the basic telecommunications infrastructure and 
broadband penetration, it also has a strong impact on the 
use of online public services by citizens and is directly 
related to ICT-induced efficiency improvements. A strong 
prioritization of ICT alone already has an effect on the 
perceived ICT-induced efficiency improvements but does 
not guarantee a high uptake of online public services. 
For the latter to occur, there must be a strong presence 
of computer and ICT skills. These skills are the strongest 
driver of use of online public services and are related 
to the frequency of internet use, provided that they are 
combined with government priority on ICT. It is this 
emphasis that should make government and policymakers 
interested not just in installing the technology into 
government functions, but also in making sure that it 
is explained to the public so that it can actually be used 
effectively by citizens, who are the ultimate recipients 
of government services. 
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Measuring the Impact of 
ICT on Health Care 
by Robbin te Velde, Jesse Bos, and Reg Brennenraedts (Dialogic) 

Highlights 
• 	 Physicians believe that ICT has a neutral impact on diagnosis, 

causes increased workload, and results in deterioration 
of the scope of services offered and the doctor-patient 
relationship. On the other hand, patients value the reduction 
in waiting times that more efficient scheduling allows. 

• 	 E-health use is positively correlated with national health 
care expenditures in the multi-country dataset, indicating 
that simple expenditure-reducing efficiency gains may 
not be significant; this finding is confirmed by the data 
on Denmark.1 

• 	 Lifestyle and diet overwhelm e-health as a determinant of 
health outcomes. 

• 	 Telemedicine has not grown as fast as other e-health 
applications, perhaps because of cultural resistance and 
procedural roadblocks. 

• 	 The doctor-patient relationship has changed as a result of 
medical information from the internet, which has greatly 
empowered and emancipated patients. Patients most 
concerned about their own health are the most avid users 
of such information and the group that mostly closely 
questions doctors’ quality of diagnosis and treatment. 

The Health Care Context 
Two of the most important societal trends driving 
developments in health care in general are the aging 
of populations around the world and the continuous 
increase of chronic diseases such as cardiac and vascular 
diseases and diabetes. They are of course related: old age 
has its infirmities, and aging alone is directly related to 
increasing expenditures on health care. 

Because of these trends, health care expenditures are 
rising faster than GDP in many countries, offsetting 
efforts to control those costs. Many developed countries 
are attempting to shift from expensive inpatient care to 
outpatient care, a move that could take great advantage 
of so-called telemedicine. At the same time, countries are 
becoming more focused on preventive care, an area that 
could benefit from the use of data mining of electronic 

Nations in the data set include: Australia, Austria, Belgium, Canada, the Czech 

Republic, Denmark, Finland, France, Germany, Greece, Hungary, Iceland, 

Ireland, Italy, Japan, Luxembourg, Mexico, Netherlands, New Zealand, Norway, 

Poland, Portugal, Republic of Korea, Slovakia, Spain, Sweden, Switzerland, 

Turkey, the United Kingdom, and the United States. 

health records and statistics to target preventive care 
toward specific population groups. 

The most important technological trend for e-health has 
been the widespread use of the internet. Its effect has 
been so great that the term e-health (internet-based health 
care practices) has become more or less interchangeable 
with health care informatics. In the traditional health 
care information systems, there has been a rapid increase 
of the use of networked systems, that is, the inter
organizational exchange of medical data; although many 
are standalone systems that have yet to be tied into a 
national health records system. As for consumer health 
informatics, that service hardly existed before the rise 
of the internet. Yet today, patients can find abundant 
amounts of information—some reliable, some not so 
much—about their conditions, they can link up with 
fellow patients around the world, and make judgments, 
for better or worse, about the efficacy of their physicians 
and treatment plans. 

The information and communication possibilities of 
the internet not only apply to patients but to doctors. 
This could directly and indirectly (via improved 
communications between medical professionals) lead to 
an improvement of the quality of health care, and thus an 
improvement of the health situation in a country, since 
presumably better informed medical professionals make 
better diagnoses. Whether the application of ICT leads 
to an improvement in quality at all is, however, to a large 
extent dependent on the quality of the implementation; 
that is, how ICT is actually being deployed in practice. 
This is true in any domain but seems to be even more so 
in health care, due to greater socio-technical complexity. 

This section addresses the impact of ICT in the domain of health 

care in advanced economies by using three data sets: a survey of EU 

general practitioners; factors derived from various merged databases 

for a broad set of countries; and detailed data for three case study 

countries—Canada, Denmark, and Spain. The fi rst IT systems were 

used in the United States in the 1950s, primarily for the management 

of medical records and for the support of diagnosis. Today ICT is being 

used in nearly every stage of the health care process, from remote 

monitoring of patients and distance collaboration between specialists 

to the use of medical imaging systems and electronic invoices for 

medical care. 

1 
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The improvement of efficiency is the second and most 
often mentioned advantage of the use of ICT in health 
care after the improvement in quality of health care. The 
automation of patient administration, for instance, leads 
to a reduction in costs and would be expected to indirectly 
improve the quality of health care since it frees time for 
primary clinical processes (e.g., actual interaction with 
patients) and other secondary processes (e.g., self-study 
by medical professionals, which is also greatly facilitated 
by the internet). 

Yet there also is evidence that some primary clinical 
processes may be made less efficient. The results of a pan-
European survey of general practitioners seem to suggest 
that the use of ICT does indeed give rise to efficiency gains 
but that these gains lead to adverse effects in terms of 
quality. For example, the use of ICT leads to more efficient 
scheduling in doctors’ offices. In addition to this, more 
patients are deciding to visit their physicians because of 
information found on the internet, so doctors are able 
to see more patients in a given day. But some physicians 
feel that the increased demand for their services and the 
efficiency with which patients are moved through their 
offices leaves them with less time to treat each patient, 
causes a reduction in the range of services they offer, and 
makes their relationships with patients more impersonal. 

There are also mixed results on the benefits of internet 
information for patients. Researchers have found that 
the more serious an illness is, the more likely people are 
to perceive the quality of information on the internet 
as higher and the quality of the information given by 
their physician or GP as lower. This stands in sharp 
contrast to the perspective of the physicians, who think 
that internet information is quite beneficial to regular 
patients (though few physicians refer their patients to 
internet sites) but rarely or never helps the chronically-ill 
in self-management. 

In summary, the use of ICT in health care may increase 
the efficiency of secondary processes, but the impact 
on primary processes is less clear. At the same time, the 
privileged position of medical professionals is under 
pressure from the increased empowerment of patients. 
The research for this study used the same general model 
as in the study of the impact of ICT on government. 
The model distinguishes three stages of ICT deployment: 
readiness (mostly referring to the supply side), use (mostly 
referring to the demand side), and impact. 

Figure 6.1 

Individuals using the internet to seek health 
information, selected countries, 2008 

Citizens’ use of e-health is a substitute for, rather 

than a supplement to, regular face-to-face health care. 

In the particular case of Canada, the apparent lack 

of physicians seems to push citizens toward using 

the internet to find medical information. 
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Note: Dark blue shade denotes countries that were the main focus of this study. 
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Using various databases researchers calculated the 
indirect and direct correlations among various indicators 
of readiness, use, and impact. They found that ICT 
infrastructure is positively correlated with various use 
components, for instance with the use of e-health by citizens. 
This means that in countries with a more developed ICT 
infrastructure people are also more avid users of ICT, 
including for health purposes. They also found that the use 
of expert systems and business-to-business interactions are 
the most advanced uses of ICT among health professionals. 

An interesting negative correlation was found between 
health infrastructure and use of e-health by citizens. It 
suggests that, at least at the moment, the use of e-health 
is partly a substitute for the use of regular health care. 
However, the causal direction is unknown and the 
relationship might work both ways. Thus, it could be that 
the more doctors and specialists there are available the 
less need there is for a citizen to resort to e-health—or, the 
other way around, countries with a less developed health 
system have chosen to modernize their infrastructure 
via e-health. 

Economic strength still has the greatest impact on the 
outcome of health care systems. This simply means that 
the contribution of ICT to the outcome is (still) relatively 
modest. For instance, life expectancy is directly related to 
the welfare of a country. Similarly, inhabitants from richer 
countries tend to think that the health care system in their 
country performs relatively well. 

The impact component that stands out most is the 
perception people have of their own health. This is the 
only impact component that is directly linked to one 
or more use components. The fact that it is negatively 
related to the use of ICT is entirely explained by self 
selection: the most avid users of medical information on the 
internet are also most concerned about their own health. 
Interestingly, this group is also the most skeptical of the 
quality of diagnoses and treatment by physicians. Given this 
finding it is not surprising, then, that physicians think the 
use of internet rarely or never helps this particular group of 
chronically-ill people. This is the most succinct example of 
the changing relationship between doctors and patients. 

Of some surprise is the finding that the use of e-health 
increases rather than decreases the expenditure on health 
care. Thus the presumed efficiency gains do not occur, 
or at least not at the macro level and not in the short run. 
This may, however, be the result of a transition period 
toward what “best practices” would indicate as a system 
with efficiencies and cost savings. But in order to get 
the average to the current best-practice level, substantial 
temporary transition costs will be incurred. In the 
short run, these costs exceed the benefits obtained from 
efficiency gains. 

Some of these links are rather obvious. Health infra- 
structure correlates positively with long, healthy lives. 
Thus investments in health infrastructure do pay off 
but naturally come at a price: increasing the per capita 
expenditure on health care. The performance of a health 
care system (in terms of long, healthy lives) is further 
improved by the implementation of national information 
policies and e-strategy policies, so the importance of 
having a clear strategic vision seems to apply to the 
national level. 

Similarly, e-learning in health science policies also 
correlates positively with long healthy lives, so it does 
pay to invest in ICT-supported continuous training of 
doctors. Not surprisingly, then, the use of ICT for self 
education is one of the fastest growing uses of e-health 
among physicians across all European countries. 
Another relevant finding is that intersectoral and non
governmental cooperation policy leads to a reduction in 
the public expenditure on health care. This is in sharp 
contrast to the use of ICT that was previously found. 
In other words, when a government wants to reduce 
expenditure on health care it should invest in streamlining 
intersectoral processes rather than in ICT. 

http:www.conferenceboard.org


 

 
 

 

 
 

 

 
 

 

 
 
 

 

 
 
 

 

www.conferenceboard.org	 Research Report the linked world: How ict is transforming societies, cultures, and economies 21 

Among the findings: 

• 	 Stand-alone and networked e-health applications have 
different adoption patterns. Stand-alone electronic health 
records (EHR) were in use since at least the 1970s and they 
have been rapidly adopted by physicians since the 1980s. 
But the new generation of networked EHRs, and especially 
the uniform national EHRs, have not lived up to their promise. 
Privacy concerns have delayed the national roll-out in many 
countries. In the absence of a national system and because 
of incompatibility among local and regional systems, the 
electronic exchange of health records and administrative 
data on a national scale remains fraught with difficulties. 
Where such national systems have been implemented 
(as in Denmark and Sweden), the use of e-health has grown 
very rapidly. 

• 	 Telemedicine has so far not lived up to its reputation as a 
killer application for e-health. Technology is supposed to be 
one of the ways to mitigate rising costs, especially when it is 
supported by major organizational changes such as a shift 
from curative to preventive health care. However, the use of 
telemedicine has hardly grown during the last few years and 
adoption rates remain very low, whereas other types of use 
have experienced double-digit growth. 

• 	 The use of e-health is complementary rather than 
supplementary to conventional health care. The more 
doctors and specialists there are available in a country, 
the less need there is for a citizen to resort to e-health, 
as seen in Denmark; and the other way around, as seen 
in Canada, which has a shortage of physicians. It may be 
that countries with a less developed conventional health 
system have an urge to modernize their infrastructure 
via e-health (e.g., the “leapfrogging” argument). In any 
case, at least at the moment, the use of e-health is partly 
a substitute for the use of regular face-to-face health 
care. On the other hand, because e-health can also be 
a complement rather than a substitute, it increased the 
reach of health care provision to a country’s population. 
This means that without e-health, fewer people would 
receive health care, since available medical personnel 
would be the only resource to provide this care. 
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Paying Attention to
 
Society and Culture
 
by Katherine Schinasi (The Conference Board) and Ivy Schultz (The Conference Board) 

Highlights 
• 	 New relationships that technologies engender can encourage 

and support innovation and enable the integration of ideas, 
values, and cultures in ways that move societies forward. But 
technology also can reinforce the isolation of individuals. 

• 	 Social and cultural factors play a part in one of the most 
exciting, complex, and controversial issues of the 21st 
century: translating data into socially valuable knowledge. 
Technology is blurring the line between knowledge producers 
and consumers. 

• 	 Traditional intellectual property laws presume that the way 
to get private parties to invest efficiently in innovation is to 
give them exclusive ownership rights. Some have argued that 
new laws should be developed to promote commons-based 
production of intellectual and social capital. 

• 	 Privacy and the ownership of personal information has 
become a major concern. 

Changing How We Interact 
The interactive nature of modern information and 
communication technologies marks a new stage of 
innovation. These technologies are being used in ways 
that reinforce existing relationships, alter existing 
relationships, or create entirely new relationships. New 
relationships that technologies engender can encourage 
and support innovation and enable integration of ideas, 
values, and cultures in ways that move societies forward. 
But technologies also can reinforce the isolation of 
individuals and groups who lack access and skills in ways 
that hamper not only their economic development, but 
also their understanding of and participation in society 
and culture. 

While today’s communication technologies have been 
lauded for creating new economic and social relationships, 
technology change can have negative effects as well. 
Economies of scale are often mentioned as a positive 
effect, but large, interdependent networks can also create 
“bureaucratic gridlock.” Negative effects can also be seen 

This section examines why the study of culture and society is 

important in the pursuit of understanding the impact of information 

and communications technologies. Technologies are shaped by their 

uses, which are in turn shaped by their cultural antecedents and the 

social structures into which they are introduced. 

in the social realm—isolation, cyber bullying, and active 
exclusion are some examples. As these effects are studied, 
and as technology changes, many traditional concepts of 
organization and knowledge accepted by society come 
into question. 

Social networking sites are relatively the latest mass 
phenomenon to arise as a result of ICT. They have become, 
in effect, a cyber “third place” in our social environment; 
a focal point for the creation of communities beyond 
the home and the workplace. Social networking sites 
provide non-threatening environments or “locations” 
for casual assembly, conversation, meeting new people, 
and stimulating creativity. A “user” can to communicate 
with his or her “public” and share some basic features: 
people can present themselves through a defined profile; 
create a public list of connections to other users of 
the service, or “friends”; and post public messages or 
comments. These sites allow the creation and maintenance 
of a group of individuals with shared interests or social 
connections, which can be sustained through constant 
communications with all participants at once. Unlike 
other forms of computer-mediated communications, this 
online interaction largely supports offline relationships. 
That is, users spend their time searching for people they 
already know rather than establishing new connections 
with strangers. The popularity of social networking sites 
represents a shift away from online communities organized 
according to common interests to communities organized 
around networks of people. The community that now 
meets in the marketplace is one in which everyone who 
is there—or everyone in the village—is visible. 

Social and cultural factors will also play a part in one of the 
most exciting, complex, and controversial issues of the 21st 
century: translating data into socially valuable knowledge. 
Technology is blurring the line between knowledge 
producers and consumers. At the same time, collective 
innovation, the hallmark of 21st century information 
and communications technologies, blurs the lines of 
individual contributions. Developers who start out in 
the non-commercial world often, although not always, 
seek to turn a commercial profit from their ideas. 
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Definitions themselves are a matter of debate. For example, 
inventions, which can be captured by intellectual property 
protections, are sometimes conflated with innovation, 
which contains an element of commercial success. 

Patents, copyrights, and trademarks form the protective 
basis for intellectual property rights. Over time laws 
have almost always changed in the direction of expanded 
protection. For copyright owners, the number of works 
that are copyrightable has increased, as has the duration 
of copyright protection. Likewise, patent protection has 
expanded beyond the historical legacy of controls on 
manufactured goods to include naturally occurring items 
such as plants, as well as ideas and concepts heretofore 
considered part of the public domain. In part because of 
this expanding coverage of intellectual property controls 
and in part because of their expanding geographic reach, 
a theoretical debate is taking place about whether the 
current balance between private ownership and the public 
domain in fact confers the benefits that were originally 
anticipated in putting existing restrictions in place. 

The debate turns on the following key questions: 

• 	 Does intellectual property share enough characteristics 
with real property so as to use the same justification for 
ownership and control? 

• 	 Does conferring exclusive rights to information contribute to 
or detract from the public domain, by 1) providing incentives 
for creativity and exploration; and 2) offering a greater 
probability of advancement through greater access? 

• 	 If current laws and standards are not sufficient, what should 
replace them? 

Global assessments of the relative costs and benefits of 
intellectual property in an international setting have, for 
the most part, looked at measures of economic wellbeing. 
Some have argued that the international regulatory regime 
is in fact sorely lacking because it is focused not so much 
on overall economic well being, but on the economic 
well being of only a few actors. Intellectual property 
laws presume that the way to get private parties to invest 
efficiently in innovation is to give them exclusive ownership 
rights in what they produce. According to this view, the 
efficient thing to do is to confer strong property rights on 
intellectual property creators, encouraging them to invest 
enough (but not too much) in identifying, developing, and 
commercializing new inventions. Further, if one postulates 
that transactions involving intellectual property are 
costless, society as a whole should benefit, since the owners 
of intellectual property rights will license those rights to 
others whenever it is economically efficient to do so. 

A study examining the effects of changes in the U.S. 
treatment of inventions found that the number of 
software patents grew dramatically beginning in the 
1990s.2 However, firms in the software industry acquired 
relatively few patents; instead, most were obtained by 
firms in electronics and computer industries known for 
stockpiling large arsenals of patents to use as bargaining 
chips. In fact, the firms that acquired relatively more 
software patents tended to actually reduce their level of 
R&D spending relative to sales. The results countered 
the simplistic arguments that patents universally spur 
innovation and economic growth. The direct comparison 
of estimated net incentives suggests that for public firms 
in most industries today (and especially in the software 
industry, which represents a special case), patents may 
actually discourage investment in innovation. 

As stated at the beginning of this section, the advent 
of 21st century information and communications 
technologies has transformed social relations in ways not 
always understood. And the costs and benefits to society 
and culture are not as easy to measure as economic ones. 
A balance between ownership and control by and for the 
benefit of the individual and by and for the greater social 
good cannot be quantified. So, how does one calculate when 
we are “out of balance?” This is where it might be helpful 
to turn to some practical examples of non-economic value 
arising out of socially created knowledge. The third of the 
three questions that are at the heart of the debate has not 
been sufficiently addressed in theory or by governments. 
In the absence of an answer, individual activities are 
establishing new forms of ownership and control. 

Disruptive innovations enabled by ICT often rely on 
common ownership of knowledge. The health care field 
provides numerous examples of how ICT is changing the 
balance of power and expertise due to increasing access 
to knowledge. Advances in ICT, combined with advances 
in genomics, nanotechnology, robotics, molecular 
diagnostics, and micro-fluidics, are driving a shift in 
health care away from a centralized model that puts the 
physician at its core to a more decentralized approach 
centered on the patient. 

“Patients Like Me” is a networking site that was estab
lished to collect data directly from individuals with 
similar ailments. Individuals put their own individual 
symptom-related data into the network and also record 
any medicines or supplements they are taking, the doses, 
their reactions, and other pertinent medical information. 

2 James Bessen and Robert M. Hunt, An Empirical Look at Software Patents, 

Working Paper 03-17/R, Federal Reserve Bank of Philadelphia, March 2004. 
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The groups are testing the results of various medicines 
and dosages through the internet in patient self-organized 
clinical trials that would not be officially available through 
government, drug company, or lab-sponsored trials for 
years. This experiment is the real-world application of 
the theoretical construct that market economics can be 
overcome by social production. The concept represents 
both huge power and huge risk. The experiment is opening 
up research that heretofore has been kept secret. Such 
patient-to-patient exchanges of information change 
the very nature of intellectual property and knowledge 
ownership in the health care field. In this case, it is not 
just a company’s interest in protecting proprietary data 
in which it has invested significant time and money that 
works against “sharing for free.” University researchers 
want to preserve ownership of their knowledge to get 
tenured teaching spots or to advance their reputations 
and governments have public safety-related responsibilities 
with stringent efficacy standards to maintain. 

The scholarly debate surrounding the ownership and control 
of knowledge created by and through 21st century ICT is 
slowly expanding beyond that traditionally conducted by 
legal scholars challenging or defending positions within the 
context of national laws and regulations and international 
conventions. Driven in part by the power of ICT, the 
traditional analytical context for developing arguments of 
economic costs and benefits has been supplemented by an 
attempt to establish cultural and societal costs and benefits. 
By examining the challenges to ownership and control 
that are actually taking place, however, it seems that this 
focus on laws, regulations, and international institutions 
may prove to be ill-advised for the future. The advent of 
information and communications technology used in social 

networking applications is forcing content into the open— 
separate and apart from the underlying legal and regulatory 
structure. Thus the guiding principle behind decisions 
on balancing intellectual property constraints (i.e., will 
conferring greater or lesser rights of ownership today lead 
to development of more or less knowledge in the future?) 
may in fact be sidestepped as access to and development of 
information continues apace. Neither markets, nor courts, 
nor the governance structure currently in place may in and 
of themselves be able to identify, let alone address with any 
agility, problems that are driven by the rapidly changing 
pace of technology itself. 

Figure 7.1 

The cycle of new technology in a social environment 
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The Long Tail of Digital Exclusion: 
A Comparison between the United Kingdom and Chile
 
by Ellen J. Helsper (London School of Economics) and Sergio Godoy-Etcheverry (Universidad Catolica de Chile) 

Highlights 
• 	 Survey data show similar patterns across countries, e.g., 

the young use the internet more intensively than the old 
and the most educated more than the least educated; 
yet there are significant, unexplained variations across 
countries in the size of these differences. 

• 	 Non-users in the UK cited lack of interest as a relatively 
important reason for non-use, regardless of education level. 
In Chile, lack of access and skills were cited more often, 
especially among middle-aged and less educated people. 

• 	 Chilean parents were more positive, seeing ICT as a way to 
a better life, while UK parents saw more negative impacts, 
including pressure to engage in order, for example, to save 
money on purchases of goods and services. 

• 	 Although in both countries parents depended on help from 
their children in their use of the internet, Chilean limited users 
felt more ashamed and inhibited about this dependence. 

• 	 In both countries, participants thought that exposure to 
an “overdose” of online content led people (especially 
children) to expect things to be instantly available and to 
less creativity, because people did not need to figure things 
out for themselves (i.e., a “copy and paste” culture). 

Many Commanalities, but Critical 
Diff erences Too 
It has long been established that social disadvantage and 
disengagement from information and communication 
technology (ICT) are linked. Less clear are the main areas 
that explain digital exclusion among the range of different 
factors associated with socioeconomic disadvantages. It 
is not really certain why some people from disadvantaged 
backgrounds engage in use of ICT while others with the 
same background disengage. 

To examine that question this study used both survey data 
and focus groups. The survey data covers 29 countries 
while the focus groups were used in just two, the UK 
and Chile. Both countries have been leaders in digital 
inclusion in their region, but have different cultural and 
ICT use backgrounds. 

Research shows that education and socioeconomic status play a 

major role in explaining access, skills, and attitudes toward ICT across 

the world, but it is not understood why some people from certain 

backgrounds engage with ICT and others do not. This section presents 

analysis from surveys and focus groups to delve more deeply into 

reasons for lack of use of the internet, with an emphasis on comparisons 

between the patterns of use in the United Kingdom and Chile. 

It is assumed that those who are excluded socio-economically 
are likely to be disengaged from the economic aspects of 
engagement with ICT. Similarly, those with weak social 
resources offline (e.g., family and friend networks) are unlikely 
to engage with social and communicative aspects of ICT. 
Additionally, this study assumes that social aspects of life 
influence how people access and develop skills and attitudes 
towards ICT, which in turn relate to how they use them. 

Figure 8.1 

Percentage of internet users in selected countries 
of the World Internet Project (WIP) 

There is a north-south divide both within continents and globally
 

in terms of internet use. More than half of the population in the
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Finally, it is assumed that the ways in which people use ICT 
determine how relevant, valuable, and empowering ICT is 
to different socioeconomic groups. Digital exclusion is not 
a black-and-white issue but one consisting of many shades 
of grey. This grey area is the long tail of digital exclusion: 
people who are not completely included but cannot be 
considered completely excluded, either. 

The UK was a pioneer of telecommunications privatization 
in Europe. While the policy consensus now is that it is 
unlikely market forces will solve all exclusion issues, the 
educational sector is heavily involved in media literacy 
initiatives that emphasize the everyday social experiences 
at home as the prime environment for learning about 
and engaging with technology. Chile, one of the most 
technologically advanced countries in South America, is 
an information economy. Yet information-related activities 
have almost stagnated at 51 percent of the economy since 
the mid-1990s. Chile has a distinct set of public policies 
oriented towards promoting universal access to ICT. 
The governments of both the UK and Chile are intent 
on outcomes that go beyond digital skills and reach into 
different spheres of peoples’ everyday lives. 

Survey results show that a lack of interest, related to 
social and personal spheres of everyday life, was a more 
important reason for disengagement from the internet 
in the UK than in Chile. More than half of UK non
users indicated that this was the most important reason 
compared to only one-fifth of Chileans. In Chile a lack 
of access and skills, which are related to socio-economic 
exclusion, were more significant reasons. 

There were clear differences in education and age among 
the reasons mentioned. In both Chile and the UK, the 
youngest group was more likely to indicate that costs 
and access were the most important reasons for not using 
the internet while in the UK, the middle-aged group was 
more likely to indicate that a lack of interest was a reason. 
In Chile, while a lack of interest was also important for 
the middle-aged group, this group was also far more 
likely than the younger group to indicate concerns about 
their lack of skills. For the 65+ group in the UK, a lack 
of interest is also the most important reason for not using 
the internet. 

In the UK those with less education had many reasons for 
disengaging. In Chile, those with lower levels of education 
are more likely to indicate a lack of skill as a reason for 
not engaging while those with higher education are more 
likely to indicate a lack of time. 

It is important to realize the fact that if people do not 
currently use the internet themselves, that does not mean 
that they do not engage with the technology at all. Chile 
had high levels of proxy users, i.e., those who access the 
internet by asking someone to do it for them. In Santiago, 
85 percent of proxy users thought they would be able to 
ask someone to use the internet for them. This means that 
35 percent of the population could be a user by proxy and 
a mere 7 percent were really disconnected. In the UK these 
percentages were similar, with 77 percent indicating they 
thought they could use the internet by proxy (although only 
26 percent had actually asked someone to use the internet 
for them) which means that 21 percent of the population were 
possible (and 8 percent actual) proxy users and 9 percent 
of the population were fully excluded non-users. 

In the UK there was a significant gender difference 
in the availability of proxy with women more likely to 
think someone could help them, most likely their child. 
Men were more likely to seek help form a colleague or 
professional. In Chile, there were no differences between 
men and women in whether they thought someone would 
be available but who they would ask differed in the same 
way as in the UK; women were more likely to resort to 
their children. 

The survey data show that the social networks that people 
can rely upon to engage with the internet are different 
depending on the sociocultural background of the person. 
Those who are disadvantaged tend to have access to less 
widespread and less professional, but more familiar, proxy 
users. That means they get lower-quality support if they 
do want to engage. 

The focus groups suggested that there is a greater 
potential for inclusion of non- or limited users in Chile, 
where ICT use is still more aspirational, than in the UK, 
where limited users seem to turn away from ICT. The 
prominence of home and societal pressures in a positive 
as well as a negative way are noticeable in the UK, while 
in Chile the workplace and societal aspirations seem to 
weigh heavier in getting people engaged. 

For the UK specifically, the high levels of diffusion of 
ICT use were noted as a source of pressure to engage. This 
pressure was resented, especially in the limited user groups, 
and for some seemed to put them off from engaging further. 
Even those who had some experience with ICT felt that they 
could not (and did not want to) keep up with a world in which 
everything was digitally mediated. 
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Proxy use and learning of skills varied along gender and 
intensity-of-use lines in the UK. Less access to regular 
expert and informal support was clearly a disadvantage 
(although not necessarily perceived as such) for limited 
users in terms of further engagement, but also showed 
how important everyday social contexts (e.g., work and 
family support) are in determining digital inclusion. 

The importance of social networks to everyday life in 
the UK was also reflected in anxieties. Information and 
communication technology is seen as an integral part of 
wider social trends, such as an increase in materialism, 
individualization, and increased insecurity/surveillance. 
It is seen as both offering protection against and driving 
negative social trends. One of the most important reasons 
for using mobile phones was 24-hour safety (support) and 
family communication. 

Overall, attitudes in the UK were negative with regard 
to the social aspects of technology and opinions often 
showed that respondents felt they were locked into 
a vicious circle of more information, more mediated 
interaction, and more mediated participation in society, 
which they struggled to control. The most positive 
attitude toward ICT acknowledged the cost savings 
of using ICT extensively. 

The UK participants (all parents) expressed many 
concerns related to their children. In these concerns gender 
differences were less clear cut than in Chile, but men sought 
solutions more often in technology while women sought 
them in directed family communication or co-use. 

That work was a strengthening factor in relation to 
digital inclusion because it added to ICT ubiquity 
emerged strongly in the results. Frequent users tended 
to have wider support networks relating to ICT than 
infrequent users. These networks provided access to 
peers able to help with technological problems, as well 
as an environment in which there is a relaxed, informal 
exchange about these issues. 

In Chile, workplace and gender roles within the family 
seem the most prominent aspects explaining engagement 
among these groups of middle- and lower middle-class 
parents of school-age children. Work fosters ICT ubiquity 
and provides an environment for learning how to use 
the internet and keeping pace with it. People need to be 
professionally updated, and at work they not only get 
the advice of colleagues and technical support experts, 
but also access to hardware and connections for free. 

Almost all users were indeed employees and acknowledged 
the significance of the internet for their paid work, while 
infrequent users were mostly independent, freelancers, or 
unemployed. 

Family relationships in the Chilean household are at 
least equally significant, children being a very relevant 
motivator (or pressure, depending on the perspective) for 
mothers and fathers to engage with ICT. Youngsters were 
not only regarded as the most technologically proficient 
within families, but also provided indirect access to 
the internet to parents who were infrequent users and, 
furthermore, even provided advice and some teaching of 
skills (although impatiently and not very well). 

Fears about cyber-addiction were lower in Chile than 
in the UK, although some Chilean male users admitted 
getting too absorbed by some entertainment applications. 

Perhaps the most revealing issues emerged from the 
infrequent users of both sexes, most of whom are proxy 
users of the internet thanks to their family and other 
social ties. Gender roles in Chile, which are more 
traditional than in the UK, may explain the disposition 
of female limited users to sacrifice themselves either 
by resigning to full work opportunities (such as those 
apparently enjoyed by full users) and/or by stepping aside 
so their children may use the family computer. In contrast, 
their attachment to their mobile phones was very strong 
in spite of the rather basic uses for the equipment. 

Chilean female infrequent users felt the most 
technologically backward of the two countries analyzed, 
and reported embarrassment and inhibition to improve 
their skills. In contrast, many Chilean male-infrequent 
users boasted about their lack of interest in the internet 
and said they could learn how to use it if necessary. 

Concerns about the risks and opportunities posed by 
the internet also differed according to gender. While 
women spoke frequently about their children in a rather 
protective way, fathers talked about a wider variety of 
challenges and opportunities in a less personal way, and 
assumed a less-protective stance with respect to their 
children. They were even critical sometimes about the 
effects of ICT use on young people, such as increasing 
laziness, social isolation, and loss of critical thinking. As 
in the UK, the cell phone was considered indispensable by 
all groups, especially for working reasons. Indeed, some 
participants compared mobiles to their clothing in terms 
of feeling naked if going out without them. 
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Based on the general statistical information presented 
at the beginning of the chapter, many digital divides in 
the traditional sense continue to exist. Most, if not all, 
countries show strong gaps between generations and 
educational levels. Countries with cultures in which gender 
differences in general are stronger see this reflected in 
gender gaps in access and engagement with the internet. 

The social networks of importance to engagement are 
different for different countries: work was a main driver 
for men in Chile while it was only one of the factors in the 
UK, where family, government, local providers, and work 
networks were also mentioned. 

An important further consideration is the differentiation 
made between mobile phones and the (PC-based) internet. 
For the time being individuals regard them as separate 
technologies. Traditionally marginalized groups felt 
more attached to mobiles, which were also regarded 
as something more immediately useful. Computers 
were also valued, although differently. No evidence of 
“convergence” between these two technologies appeared 
in the conversations registered in Chile and the UK, 
two quite different countries which are nevertheless 
showing a very clear commonality in this topic. 
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Mobile Communication and Social 
Capital in Korea and the United States: 
How Usage Patterns Predict Social, Civic, and Political Involvement 
by Scott W. Campbell (University of Michigan), Nojin Kwak (University of Michigan), and Richard Ling (Telenor R&D, IT University of Copenhagen, 

University of Michigan) 

Highlights 
• 	 There is evidence that mobile communication is not eroding 

social capital, but, rather, plays a positive role in both 
countries studied. 

• 	 Informational mobile phone use is a positive predictor of 
face-to-face leisure, social cause support, and political 
participation in both countries. In Korea, such use is also 
related to community involvement, perhaps because the 
diffusion of mobile technology is greater and more mature 
in that country. 

• 	 In the United States, the relationship between use and 
social capital is strongest for the youngest age group, 
while in Korea, it is strongest for the oldest group. 

More Positives than Negatives 
With subscriptions approaching 5 billion worldwide, 
mobile telephony has become a more pervasive aspect of 
everyday life than the television or even the computer
based internet. One of the defining characteristics of 
mobile communication is that it strengthens the core ties 
among close friends and family. The “anytime, anywhere” 
nature of the technology allows users to seamlessly weave 
network interactions into the fabric of their everyday 
lives. There are reasons to celebrate heightened levels of 
social network connectivity, but that connectivity also 
raises questions. Are we connected to friends and family 
to such an extent that it comes at the expense of other 
forms of social connectivity vital to a healthy society, 
such as community, civic, and political engagement? 

The interest in the role of mobile communication and social 
connectedness is grounded in research and theory on social 
capital, which is characterized as connectedness, fellowship, 
and goodwill among members of a social unit, cultivating 
mutually beneficial activities and collective resources. 

This section examines the links between the use of mobile telephones 

and involvement in the other key areas of social life. Using national 

survey data representing the adult populations of South Korea and 

the United States, relationships were examined in an international 

context, providing new insights into trends both within and across 

these two notably distinct societies. South Korea and the United 

States were chosen because they offer an interesting mix of similarities 

and differences that may infl uence the extent to which mobile 

communication technology serves as a social capital resource. 

The benefits of social capital include higher quality of public 
life and performance of social institutions as seen through 
reduced crime, poverty, unemployment, and drug abuse, as 
well as better health, education, and economic conditions. 
This study analyzes the links between use of the technology 
and: (a) spending face-to-face leisure time with others, (b) 
community involvement, (c) supporting social causes, and 
(d) political participation. Three key dimensions of mobile 
phone use were examined: informational, relational, and 
recreational. Informational use specifically refers to using 
the mobile phone to get and discuss information about 
public affairs and politics. Relational use of the technology 
refers to casual contact or texting, in essence to chat or just 
say “hi.” Recreational use refers to both personal and social 
forms of mobile-mediated recreation, including games, 
music, and social network sites (SNS). 

The first hypothesis was that informational use of 
mobile technology is positively related to involvement 
in community, social causes, and the political process. 
This hypothesis is largely supported with significant and 
positive associations between mobile phone use and social 
capital in both samples. In Korea, informational use is 
linked to all social capital indicators, while in the United 
States it is linked to all but community involvement. 
These findings indicate that mobile communication may 
play a meaningful role in social connectedness beyond the 
sphere of private relationships by helping to support civic 
and political life, especially when used for informational 
purposes. Although trends for informational use are very 
similar across the two countries, the study found that in 
Korea the technology may play a more meaningful role in 
community involvement than it does in the States. 

The second hypothesis posited that social use of mobile 
telephony will be a positive predictor of face-to-face 
leisure time with others. As expected, the hypothesis was 
supported for both Korea and the United States. In fact, 
associations between relational use and socializing face-to
face with others were among the strongest for both samples. 
This finding helps assuage fears that mobile communica
tion is replacing face-to-face interaction with others. 
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Collectively, these findings indicate notable similarities 
between Korea and the United States for the role of 
relational and informational uses of the mobile phone in 
the cultivation of social capital. It appears that in both 
countries relational uses may play a supportive role in 
spending leisure time in the physical presence of others, 
while informational uses help extend one’s connectedness 
to the civic and political spheres of social life as well. 

However, the story changes with the results for recreational 
use of mobile technology. Here there is a pattern that 
suggests notable cross-national differences: recreational 
use is associated with increased levels of all social capital 
indicators for Korea, but in the United States this form 
of use is only related to one—community involvement. 
Although all other links are insignificant, they still provide 
helpful information by indicating that this type of mobile 
phone use does not detract from social capital in the States. 
Together, the statistics paint a generally positive picture 
of technology as a social capital resource. It is possible 
that the divergent trends between the two countries for 
recreational use has something to do with the fact that 
mobile communication is more advanced in Korean 
society. It is possible that certain uses of the technology, 
such as recreation, will take on new meanings and offer 
new consequences as it matures as a social resource. If so, 
it will be interesting to see if the United States someday 
“catches up” to Korea by having recreational use play 
a more supportive role in connecting people socially, 
civically, and politically. 

On the surface, the reasons for the link between 
recreational use and social capital in Korea are 
theoretically less intuitive than those for the positive 
links found for informational use, warranting further 
examination and consideration. As noted above, the 
measure for recreation consists of both personal and 
social dimensions, the former involving games and music 
and the latter accessing SNS through mobile telephony. 
For deeper insights into the relative role of each of 
these dimensions, follow-up analyses were conducted to 
examine how the individual items composing this measure 
relate to the social capital indicators for Korea. These 
tests revealed that SNS use was positively associated with 
all four social capital indicators for Korea, while playing 
games and listening to music were each only significantly 
related to one, which is community involvement. 

This finding demonstrates the important role of SNS 
use in explaining the links between mobile-mediated 
recreation and social capital in Korea, suggesting that 
social recreation is a more constructive social capital 
resource than personal recreation. Social network sites 
provide opportunities for social connection, exposure 
to information, and encountering groups and causes, 
making them distinct from games and music with 
regard to the production of social capital. As mobile 
technology continues to become more like a computer 
that is carried—even worn—on the body, SNS users 
have enhanced opportunities to flexibly engage in social 
recreation through those sites. Considering this, it will be 
interesting to see whether this benefit will emerge in the 
United States, where using the mobile phone to access the 
internet is only now starting to approach a critical mass. 

In order to further develop the story, the interactive effects 
of age and education were examined. Results show that 
age plays a pervasive role throughout, while education 
only yields significant interactions on the U.S. side. Those 
findings suggest that highly educated individuals in the 
United States may stand to gain the most social capital 
benefit from certain uses of mobile technology. 

Informational and relational uses of technology have stronger 
associations with involvement in social causes and social 
leisure activity, respectively, for highly educated adults in 
the States. Those with less education may also benefit from 
these uses of technology, but significantly less so than those 
with more education. If this is indicative of a larger socio
technological trend, with education helping to maximize the 
social capital benefits of other ICT, then it points to areas 
of social welfare that should be considered when forming 
educational policy to promote higher levels of attainment, 
which is a serious problem in parts of the United States, 
especially in some of the major cities with eroding public 
school systems. 

Although there are several significant interactions 
involving age and technology use in both the Korean and 
the U.S. samples, they happen in very different ways to 
predict social capital indicators in the two societies. In 
Korea there is a coherent pattern of older adults being 
more civically and politically engaged with increased 
use of the mobile phone for recreation. Hence, it is older 
adults in Korea who appear to be harnessing the social 
capital benefits of this use. When following up on the post 
analysis of the individual items for recreation, the trend 
for SNS reappears. That is, again the use of SNS through 
mobile devices is the dominant reason for the significant 
findings, while personal recreation through games and 
music tended not to play a role. 
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In contrast to Korea, it is younger adults in the United 
States who seem to benefit the most from certain uses of 
mobile telephony. In fact, levels of political participation 
actually decline with increased recreational use by older 
adults in the States. Notably, post analysis of the recreation 
items did not show SNS as playing a more meaningful 
role in this case than games and music, pointing to a need 
for further research to better understand how and why 
mobile-mediated SNS use contributes to distinctive trends 
in Korea, particularly among older adults, and not in the 
United States. 

Although both younger and older adults in the United 
States are more politically engaged with informational use 
of technology, the younger adult users are significantly 
more engaged than older adults. Increased levels of social 
leisure activity are also found to be more substantial with 
relational use among younger adults in the States than 
for older adults. So, generally speaking, it appears that in 
the United States it is the younger adults who experience 
social capital benefits of mobile communication. 

These findings show the apparent cross-national pattern 
for age with more positive trends for younger adults in the 
United States as opposed to older adults in Korea. Future 
research is needed to better understand this pattern and 
the reasons for its emergence. It is conceivable that more 
rapid and widespread diffusion of the technology in Korea 
has fostered an environment for mobile communication 
to become more ingrained as an everyday resource across 

generations, whereas in the United States it is primarily 
younger users, including both teens and young adults, who 
have so far fully embraced the technology as an extension 
of their social selves. As the U.S. mobile market continues 
to grow, so too might the role of the technology as a social 
capital resource for older adults as it has in Korea. 

Collectively, the findings from this study reveal largely 
positive trends for social capital indicators with various 
uses of technology. That is, the big picture emerging 
from the findings suggests that instead of detracting 
from social and civic life, in various ways mobile 
communication may play a constructive role. 

However, it is equally important to note that this role 
is highly dependent upon how the technology is used. 
The findings show that different purposes for use can 
contribute to different outcomes in the analysis: different 
user motivations lead to different media usage patterns, 
which can have different consequences for social and 
civic life. 

Some of the cross-national differences uncovered in this 
study may be explained by the fact that Korea has a more 
“mature” mobile market and the social capital benefits of 
the technology in Korea may have a greater reach than 
in the United States, both in terms of its use as well as its 
users. If so, this illustrates how government policy can play 
an important role in shaping both the diffusion as well as 
social implications of new communication technology. 
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Measuring the Impact of 
ICT on Education 
by Cor-Jan Jager, Jesse Bos, and Robbin te Velde (Dialogic) 

Highlights 
• 	 There is not a strong direct relationship between the 

presence and use of ICT (either at home or at school) 
and educational performance. 

• 	 ICT use does have a positive relationship with student 
attitudes toward math and science. These attitudes, 
in turn, contribute positively to performance. 

• 	 However, there is a negative relationship between the 
use of computers at home and reading performance, 
presumably because computer use at home can be for 
entertainment that takes time away from school work. 

• 	 ICT availability contributes to the level of use, but 
insufficient investment in soft infrastructure (teacher 
skills and organizational changes) limits its impact. 

Reading, Writing—and ICT 
Information and communication technology presents the 
promise of providing better education to more people 
more efficiently than can be accomplished without 
technology. Spurred by these apparent promises, coun
tries around the world have invested massively in ICT in 
education over the past decade. Despite the investment, 
however, the world has not seen the pervasive changes in 
education that have emerged in such industries as music, 
travel, and news. Thus at the heart of this study is the 
question: what are the key factors (drivers, enablers, and 
bottlenecks) that determine ICT impact on education? 

To answer that question the impact of ICT on education 
was analyzed first on a global scale, focusing on primary 
(ages K-12) and lower secondary (ages K-15) education, 
and then at the national level for three countries: the 
United States, the Netherlands, and Spain. This study is 
based on an analysis of a number of large broad-based, 
multi-country datasets to detect potential systematic 
relationships between available measures of the presence 
and use of ICT and traditional measures of educational 
performance. There are two important limitations to this 
approach. First, the relations will be measured by means 
of partial correlations that do not imply causality. Second, 
there is no highly specific data on what kinds of ICT are 
in use in various schools. 

The case studies conducted for the Netherlands, Spain, 
and the United States allow for a more specific focus on 
the data per country and to examine in detail available 
country-specific (contextual) research to help interpret 
the results. The selection of these three countries is 
based mostly on the availability of data and contextual 
knowledge about them. 

To describe the impact of ICT on education a model was 
used that is derived from studies of the effect of ICT on 
society as a whole. The model has three stages: readiness 
(i.e., availability of computers and internet connections), 
use (i.e., how often and in what ways computers and 
the internet are used) and impact (i.e., how use changes 
attitudes and performance). The developments in the 
specific domain of education or e-learning should always 
be considered against the background of the availability 
and use of ICT in general. Obviously, a widespread use of 
ICT, as in the United States and the Netherlands, might 
greatly facilitate the use of ICT in education. However, 
the general use of ICT is in turn influenced by the general 
characteristics of a country, such as geography, economy, 
and culture. 

Using worldwide surveys of the educational performance 
of students, a statistical analyses led to specific findings:3 

• 	 The availability of ICT at home is positively related to learning 
performance. Remarkably, though, the intensity of ICT use 
at home is negatively related to learning performance. 
The most likely explanation is that ICT at home is used for 
entertainment, such as gaming. This might indicate that the 
time spent on ICT use for entertainment purposes negatively 
impacts learning time for schoolwork. 

• 	 Self-perceived performance on ICT skills has a positive 
relation to attitude toward science. This positive relationship 
is probably entirely due to self selection: students who 
consider themselves to have advanced ICT skills generally 
also like sciences (i.e., the “nerd” argument). 

3 The Program for International Student Assessment (PISA) conducted by the 

This section analyzes ICT’s impact on elementary and secondary 

education on a global scale. The analysis is based on three large data 

sets collected in 2006 and 2007 at the level of individual students and 

OECD, the Progress in International Reading Literary Study (PIRLS), and the 

Trends in International Mathematics and Science Study (TIMSS). All three are 

internationally recognized studies on education performance. The studies 

were conducted by the OECD (PISA) and the International Association for the 

teachers in more than 40 countries. Evaluation of Educational Achievement (PIRLS and TIMSS). 
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• 	 Computer use at home has a positive relation to attitude 
toward science. The rationale behind this relation is, as it was 
for ICT skills, the “Nerd” argument. This line of reasoning is 
strengthened by the fact that computer use at home does not 
have a positive relation to attitude toward reading. 

• 	 Parents’ intellectual background has a profound positive 
relation to both performance and attitude toward science. 

• 	 Time for subjects (that is, actual instruction time) in regular 
lessons has a positive impact on performance. This shows 
that traditional class teaching has a better impact on learning 
performance than newer teaching methods that don’t 
emphasize classroom teaching. 

• 	 Physical teaching limitations have a negative relation to 
the attitude toward science. The teaching limitations as 
experienced by the teachers seem to have a negative effect 
on their teaching, and consequently on the motivation of 
their students. 

• 	 Attitude toward science and math has a negative relation to 
attitude toward reading. Simply stated, students who like 
science and math dislike reading and the other way around. 

In broader terms a strong direct relationship between the 
presence and use of ICT and educational performance as 
traditionally measured was not found. That may be due 
to ineffective use of ICT or it may be that it will require 
some incubation time to see the effects. However, while 
the direct influence of the use of ICT on performance is 
limited, it is considerably stronger on attitude. Attitude, in 
turn, has a positive correlation with performance, which 
was found in all reference countries. Thus, indirectly, the 
use of ICT (both at home and at school) contributes to 
education performance. In one particular case there was 
a direct relation between the presence of computers at 
home and performance. However in this case the causal 
direction is the other way around: students who perform 
well at school come from a background that is both 
conducive to school performance as well as having the 
propensity to own computers. This argument is supported 
by the fact that whereas the availability of ICT at home 
is positively correlated to performance, the use of ICT at 
home is negatively related. The latter can be explained by 
the fact that time spent on computers at home (for social or 
entertainment purposes) cannot be spent on school work. 

It will come as no surprise that the availability of ICT is 
conducive to the use of ICT. The relationship can be stated 
in the negative: without availability there is obviously no use. 
However, the strength of the relationships found was weaker 
than expected, and even weaker with regard to education. 

The difference can probably be explained by the 
importance of preconditions for use. The most important 
readiness factor here is the ICT skills of teachers. 
One of the reasons investments in ICT have not yet 
translated into improved learning performance is that 
the investments in hard infrastructure (i.e., computers 
and internet connections) need to be accompanied by 
investments in soft infrastructure (i.e., organizational 
changes and skills). Teachers should play a critical role not 
just by becoming proficient themselves, but also in fully 
integrating technology into their teaching methods. 

The United States has made the biggest investments in 
the ICT skills of teachers. This certainly seems to pay off. 
For instance, the investments in IT-integration courses 
for math and science have a strong positive influence on 
the actual use of ICT in math class. It is also only in the 
United States that there was a direct positive correlation 
between the use of ICT at school and performance. It is 
important to note that in general the use of ICT at home 
is negatively correlated to performance. The favorable 
situation at schools does not apply to the situation at 
home. Especially in the States, children seem to use 
computers at home mainly for entertainment purposes. 

In the particular case of Spain, a negative correlation 
was found between the availability of ICT at school and 
teaching limitations due to lack of ICT. This remarkable 
finding can be explained by the marginal position of ICT 
in Spanish schools. Computers are hardly being used in 
teaching yet, which is due to a lack of ICT skills among 
teachers, hence the absence of computers is not felt as a 
major impediment by teachers. It must be noted, however, 
that Spain seems to have made much progress in the last 
couple of years with regard to implementation of ICT in 
the field of education. 

The thesis that ICT has an indirect impact on 
performance via attitude is only valid at the level of 
individual subjects and cannot be applied in general. 
The patterns found for science and math are distinctively 
different than the patterns found for reading. For all three 
subjects, a robust correlation was found between attitude 
and performance. Yet when it comes to the impact of the 
use of ICT, it is positive for science and math but negative 
for reading. 
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The contrast between science and math, on one hand, The first change renders much more independence 
and reading on the other hand, is in fact so strong that a to students; the second change involves a shift from 
strong negative correlation in the macro model (i.e., across conceptual topic description (the traditional method) 
all countries) was found between attitude toward science into contextual topic description. 
and math and attitude toward reading. In a similar vein, 
whereas the use of computers at home has a positive relation 
to the attitude toward science and math (and attitude 
on performance in science and math), it has a negative 
relation to reading performance. It sshould be noted that 
the impact of ICT is notoriously hard to isolate from overall 
organizational changes. In the Netherlands, for instance, the 
use of ICT in education is closely related to the introduction 
of new ways of teaching with a much stronger focus on 
the autonomy and independence of pupils. 

In general, the benefits of ICT can only be fully exploited 
when the implementation is accompanied by the 
necessary organizational changes. It makes little sense 
to put new technology into old organizations. In the 
domain of education, the use of ICT is closely related to 
the introduction of new forms of learning and teaching. 
Traditional class teaching is increasingly under pressure. 
Information and communication technology, and in 
particular the rise of the internet, is regarded as both a 
cause and an enabler. The current young generation has 
grown up with the internet. Traditional class teaching 
does not seem to fit very well with the learning style of 
these digital natives. 

In the Netherlands, the introduction of “new learning” 
has been officially adopted by the Ministry of Education. 
The aim of the new method is to decrease the gap between 
the learning environment and the environment in which 
the pupils will later have to live and work. The policies 
seek to shift more responsibility to pupils and to translate 
teaching material into practical, real-time assignments 
(e.g., arithmetical problems are translated into narratives). 

So far the results of the introduction of “new learning” 
have been mixed. One of the reasons is that time spent on 
self-study during school hours is at the cost of traditional 
class teaching hours and the latter is strongly positively 
correlated to performance. Proponents of the new way 
of teaching have argued that the negative impact on 
performance is partly due to the fact that the judgment 
of the new system is still based on the old system (e.g., 
traditional grading) and that it should be judged by its own 
standards instead (e.g., increased independence of pupils). 

Nevertheless, many schools in the Netherlands have 
already backtracked on the more radical forms of new 
learning. That is, they are increasing the number of hours 
in class again while reducing time for self-study. The 
successful further introduction of e-learning will very 
much depend on the degree to which it is able to bridge 
the gap between traditional class teaching and the digital 
native generation. The goal for the educational field 
should be to position e-learning in an effective manner 
by finding the right balance between traditional and 
innovative (i.e., ICT-driven) teaching methods. 
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The Impact of Public and Regulatory 
Policy on ICT Sector Performance 
by Raul L. Katz (Columbia University) 

Highlights 
The overarching conclusion is that public policy is critical 
to the development of a high-performance ICT sector. 
While the types of policies and practices may differ across 
countries, it is important to emphasize that regardless of 
the specificities of the political system, best practices are 
surprisingly common across nations. The core findings of 
this section can be summarized as follows: 

Government policy plays a critical role in enhancing 
performance of the ICT sector. Statistical analysis relating 
the performance of the ICT sector to a standard set of 
policies indicates that public policy and sector performance 
are intricately linked. The performance of the ICT sector— 
measured in terms of ICT adoption, quality, product innovation, 
and consumer benefit in terms of lower prices—is statistically 
linked to the adoption of pro-competitive policies, guaranteed 
by regulatory independence and guided by an overarching 
vision for the ICT sector. Furthermore, when controlling 
for economic development, if a country adopts policies of 
managed competition, guaranteed by an autonomous regulator 
and generates a target vision for the ICT sector, it will result 
in a vibrant sector benefiting the country and its population. 

Among the policies studied, the development 
of appropriate competition models for the tele- 
communications sector is a critical driver of sector 
performance. Healthy competition is required not only 
to yield price reductions in services, but also to stimulate 
innovation and investment. Sustainable competition models 
result in industry structures that exhibit a moderate amount of 
consolidation of the telecommunications sector, which tends, 
in turn, to stimulate innovation by creating greater certainty 
of returns. Statistical analysis indicates that platform-based 
competition in broadband is positively linked with higher 
likelihood of investment in fiber optics in the local loop. 

This section discusses the infl uence that policy and regulatory 

variables can exert on the performance of the ICT sector. It addresses 

questions about why some countries are more effective than others in 

implementing good policy tools. The methodology combines statistical 

analysis with in-depth case studies covering the policy impact on the 

development of all areas of the ICT sector for seven countries: China, 

Korea, Japan, Brazil, Mexico, Sweden, and Estonia. The importance 

of government planning, a sector vision, and a blueprint guiding that 

plan—as well as the role assumed by the leadership, ownership, and 

accountability of the executive branch of government—were some of 

the variables that were studied. 

Similarly, the enactment of mobile number portability, by 
reducing customer switching costs, increases the likelihood 
of product innovation, which results in more intense launch 
of mobile data applications. Those findings are confirmed by 
case studies showing that platform-based competition is the 
primary driver of broadband development in Japan, Korea, 
and Sweden. However, sustainable competition embodies 
the presence of two or three vertically integrated players 
with sufficient capacity of innovation and investment. 
Limited competition resulting from a highly concentrated 
industry structure acts as an obstacle for the development 
of broadband, as in Mexico. 

Telecommunications policies need to be integrated within 
an overall vision and blueprint of the target ICT sector. 
This includes all other elements of the eco-system, such as 
software applications, content development, and computing. 
In China, Korea, Estonia, and Japan, telecommunications 
policy is generally inserted within a comprehensive framework 
linking the telecom sector to IT services. This overarching 
framework should be captured in a vision and blueprint 
of the goal for sector development. The countries studied 
perceive infrastructure development for telecommunications 
as inextricably linked to content and applications. The 
development of a vision and blueprint helps in achieving clarity 
and certainty in the definition of a regulatory framework and 
policy set. Estonia is a country in which vision, blueprint, and 
regulatory certainty are interrelated. On the negative side, 
a lack of vision and policy uncertainty in Mexico has had a 
negative impact on the development of the ICT sector. 

Infrastructure-oriented policies need to be combined 
with an emphasis on demand-side policies to stimulate 
ICT adoption. An important portion of the digitally excluded 
population is caused not by lack of reach but due to socio- 
economic and cultural limitations. In Sweden, Estonia, and 
Korea—all of which have high rates of technology adoption— 
the government implements demand-side policies focused 
on enhancing digital literacy, subsidizing access to the 
disenfranchised, and developing applications that promote 
adoption. 

In addition to specific policies, proactive and continuous 
government planning is a key lever to drive performance 
improvement. The statistical analysis concludes that most 
countries achieving superior performance of the ICT sector 
exhibit an adherence to the development of high-level 
planning combined with detailed multi-year sector planning. 
Top ICT sector performance is statistically linked to this 
practice. This finding was confirmed in Sweden, Korea, Japan, 
and Estonia. 
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But in other cases it was found that planning alone is not 
sufficient to improve sector performance. Korea and China 
both show that the likelihood of planning success increases 
with management practices, including disciplined follow-up 
and appropriate channels of communication between the 
public and private sectors. 

Policies and government planning need to be comple- 
mented with leadership and ownership from the executive 
branch. While identified in countries with widely divergent 
political culture, Korea, China, Sweden, and Brazil all 
demonstrate the importance of assigning the development 
and monitoring responsibility of the digital agenda to 
the highest levels of the executive branch. This results 
in the ability to steer all branches of government and the 
administration in a coherent direction, as well as enhancing 
the possibility of enforcing the fulfillment of the vision. 

Study Methodology 
This study groups policies in three clusters: 

1 	 The institutional framework This is composed of such 
factors as the type of governmental entities that are in 
charge of developing ICT policy or regulating the sector 
and the providers of service. Is there a cabinet-level 
position centralizing all ICT policy matters? What is 
the scope and scale of a telecommunications national 
regulatory authority and its enforcement powers? Is there 
an overarching ICT national planning process? 

2 	 The regulatory framework This cluster comprises all the 
variables related to specific ICT policies and regulatory 
approaches, including market entry regulation (e.g., 
vertical separation, local loop unbundling, rights of way, 
numbering scheme, and spectrum management); price 
regulation (e.g., interconnection, mobile termination 
rates, weighted average cost of capital, and retail pricing); 
investment incentive regulation (e.g., asymmetry); the 
actual regulatory process (e.g., market analysis ex-ante); 
and the ways in which regulations are applied (e.g., 
technological neutrality, operational conditions, and 
compliance monitoring). 

3 	 Non-sector-specific policies The policies in this cluster 
that can have an impact on the performance of the ICT 
sector include direct foreign investment restrictions 
affecting market entry and capital structure, other 
trade restrictions affecting service supply, proactive 
long-term government planning, and regulation of 
audiovisual content affecting convergence (e.g., 
restrictions of telecommunications carriers regarding 
content distribution). In particular, policies that promote 
and facilitate the adoption of ICT by late adopters (the 
poor and small and medium enterprises), such as digital 
literacy programs and equipment subsidization, play an 
extremely important role in fostering the emergence of a 
high-performance sector. 

Three metrics were specified to measure the performance 
of ICT sectors in various countries: 

1 	 Technology adoption This measures not only penetration 
(e.g., computer adoption, broadband subscribers per 
population or households, and wireless subscribers per 
population), but also pricing trends that can stimulate 
adoption via demand elasticity (e.g., broadband 
subscription, wireless service revenue per minute, etc.). 

2 	 This measure focuses on product variety, feature 
functionality, and service quality expressed through 
indicators such as percent of mobile average revenue 
per unit (ARPU) derived from data services and quality 
of service. In mobile services, this is dropped calls and 
service coverage; in wireline services, this is mean time to 
repair, number of faults per total access lines, etc. 

3 	 Economic performance This is a straightforward measure 
of industry output, profits (revenues and EBITDA margins, 
or earnings before interest, taxes, depreciation, and 
amortization), and capital investment. 

There are three different paths countries can follow when 
they transition from low to high ICT performance: 

1 	 The Anglo-Saxon path The United States and the UK 
had to extensively liberalize their telecom sector before 
improvements in sector performance materialized. Both 
countries pursued an early market opening, beginning 
in 1984 and culminating in the 1990s, with almost full 
liberalization. However, rapid liberalization did not 
immediately translate into leaps in sector performance 
for either country. This may have to do with other factors 
correlated with performance, such as the slow economic 
growth during that period. It may also indicate that the 
regulatory framework was in some ways ahead of its time. 
Technology that would have allowed new entrants to develop 
physical or virtual alternative networks was not readily 
available at the time. Consumers, having been accustomed 
to monopolistic prices and moderate service levels for 
so long, were initially slow to take advantage of the new 
choices offered by competitive players. Entrepreneurs and 
financiers needed some time to spot and evaluate the new 
opportunities that liberalization offered. 

2 	 The gradual liberalization path In contrast, Germany and 
Japan followed a path of late liberalization and privatization. 
Both telecom sectors remained essentially undeveloped 
in terms of their policy index until the mid-1990s. For both, 
the incumbent monopoly provider of telecommunications 
services was largely protected from competition in 
core services and in turn was required to maintain high 
investments and appropriate staffing levels to provide 
the country with advanced infrastructure and services. 
This policy worked remarkably well over many years 
when technological change and customer expectations 
were relatively moderate, and both countries showed 
rapid improvement in performance levels until about 
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the early 1990s. At this point, Japan overtook the 
United States to achieve the highest performance level 
among leading industrialized nations. In the mid-1990s, 
however, Japan and Germany entered a phase of rapid 
liberalization. Regulatory focus in both countries shifted 
from protection of the incumbent to creation of a broad 
base of competitive players. While the examples of Japan 
and Germany show that countries can reach high levels 
of sector performance without complete deregulation— 
notably through high capital investments in network 
infrastructure—it appears that the only feasible path to 
world-class performance is rapid liberalization combined 
with sector-level planning. 

3 	 The developing path South Korea, a country that initially 
had fewer resources than the other industrialized nations, 
had to gradually liberalize the telecom sector in order 
to achieve a step-by-step improvement in performance. 
The Korean path represents an alternative path to the 
other two models in the sense that policy improvement is 
followed by a step-wise improvement in performance. 

In summary, while the two variables of policy and 
performance are intricately linked, there appear to be 
different development paths to achieving high levels of 
sector performance. Governments can follow early, rapid, 
or late/restrained liberalization and both philosophies 
can lead to good performance. There are, however, two 
important sets of preconditions for this transformation: 
in a regulated environment, the incumbent needs to be 
reasonably efficient and the taxpayer and/or user should 
be prepared to shoulder significant capital outlays. In a 
liberalized environment, there must be efficient capital 
and labor markets that allocate resources to the most 
promising ventures. Alternatively, the government should 
provide some high-level guidance with regards to the 
industry developmental path. 
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The Conference Board is a global, independent business 
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