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Abstract

This chapter considers what needs to be measured when it comes to Internet and broadband access and
how to measure it. Around the world, claims that broadband infrastructure is central to the
development of the knowledge economy are becoming indisputable. However, a gap exists between the
discourses linking broadband deployment with the development of a knowledge-based society and the
ability to deliver the desired outcomes. The chapter assesses existing information society measures
like the International Telecommunication Union's ICT Development Index and the World Economic
Forum's Networked Readiness Index, suggesting that while they provide a useful starting point for
comparing national information and communications technology (ICT) indicators, they fail to offer
sufficiently detailed metrics upon which to formulate policy related to the development and use of
broadband networks. It proposes more nuanced approaches to understanding whether, and how,
citizens actually benefit from access to broadband technologies, and offers suggestions for the
development of new, policy-relevant metrics of ICT usage.

Keywords: broadband access, Internet access, knowledge economy, information society, information and
communications technology, metrics, broadband networks, broadband technologies, ICT Development
Index, Networked Readiness Index
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Around the world, claims that broadband infrastructure is central to the development of the knowledge
economy are becoming indisputable. Many governments are taking steps to ensure their regulatory
environments encourage private sector investment in broadband,1 consistent with Organisation for
Economic Cooperation and Development (OECD) recommendations to rely on competition to the maximum
extent possible as a means of building broadband infrastructure.” In instances where the private sector
cannot establish a business case for broadband deployment, governments are committing public funds to
extend the reach of broadband networks, justified by the widely held belief that broadband access is
essential infrastructure for an information society.

Investment in broadband infrastructure is premised on the dual assumptions that broadband networks
enable the information society and the knowledge economy, and, by providing citizens with access to
broadband, citizens will participate in, and reap the benefits of a knowledge-based economy and society.3
However, Preston, and Cawley observe that broadband development is often driven by “supply-side,
technology-focused policies” that do not explicitly consider the needs of users." Deployment of broadband
infrastructure is expected to encourage the creation and uptake of “socially useful” applications, but this is
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not guaranteed. Indeed, at present there is a gap between the discourses linking broadband deployment with
the development of a knowledge-based society and the ability to deliver the desired outcomes. This chapter
explores this gap.

A central motivation for investing in broadband is that providing citizens with access to broadband connectivity
will allow them to engage in the information society. But there are three problematic parts of this statement: 1)
access to broadband does not ensure that broadband is used, or that it is useful for the user; 2) all broadband
networks are not the same, meaning that the potential benefits of broadband access may not be equal for all
broadband users; and 3) there is uncertainty as to exactly how to recognize the broadband-enabled benefits

of engagement in the information society.

Although there is a great deal of research activity regarding broadband and the information society, this
chapter argues that there is a need for better research questions, improved analytical approaches and more
sophisticated and wider-ranging data collection in order to fully assess the extent to which broadband
networks actually do enable citizens to become participants in the information society. The chapter begins
with a consideration of the nature of broadband networks, followed by a discussion of how broadband can
enable engagement in the information society. The availability and analysis of data on broadband use is
then explored, and suggestions for improved data analysis approaches are offered. The chapter concludes
with a brief discussion of the challenges of developing more advanced measures.

All Broadband Connections are not the Same

Many claims are made about the benefits of broadband. As more evidence is compiled demonstrating the
positive returns on investment in broadband, it is important to consider exactly what is encompassed in this
term so as to better understand the type of investment (and resultant infrastructure) that enables positive
outcomes.

What is available to citizens? National and pan-national (e.g., European Union) statistical agencies do not
apply a common definition of broadband, nor do they collect data in a consistent format. Some differences
in approach are explained below, highlighting the need to understand speeds and network characteristics.

Statistics Canada’s Canadian Internet Use Survey (CIUS) collects data on the type of household Internet
connection. Those reporting cable or satellite connections are recorded as having high-speed access.
Respondents with telephone connections are asked if their connection is a high-speed connection. No
definition of high speed is offered, but it is assumed that respondents in this category would describe their
Internet as high speed if they were not using a dial-up connection. In total, the 2009 CIUS data indicate that
92 percent of Canadians with Internet access at home (770 percent of the total population) have a high-speed
connection.’

The term broadband is not applied to these data by Statistics Canada, but data reported by the CRTC (the
Canadian telecommunications regulator) differentiates between “high-speed” and “broadband” networks,
using broadband to describe connections with download speeds greater than 1.5 Mbps.® The CRTC reports
that 93 percent of Canadian home Internet users had high-speed Internet connections in 2008, but only 70
percent of these were broadband connections. Taking into account the nonusers, this means that just over
50 percent of Canadian households had Internet connections that provided access at speeds greater than 1.5
Mbps, a number that is quite different than the 70 percent of households with high-speed connections
reported by Statistics Canada.

In Australia, as of December 2009, 89 percent of Internet subscriptions were for broadband services,
defined as providing downloads at speeds greater than 256 Kbps.7 If applying the same minimum as the
Canadian data (i.e., > 1.5 Mbps), only 60 percent of subscriptions would be categorized as broadband. But
while the Australian Bureau of Statistics considers speeds above 256 Kbps as broadband, the Australian
government has embarked on a program to offer speeds of up to 100 Mbps to homes, orders of magnitude
faster than speeds currently experienced by many Australians.®

2010 Eurostat data’ show that 64 percent of households have a broadband connection, defined as
“connectable to an exchange that has been converted to support xDSL-technology, to a cable network
upgraded for Internet traffic, or to other broadband technologies.”lo OECD data show that European
countries are now the international broadband leaders,ll thus it is interesting to note that across fifteen
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European countries not quite two-thirds of households have broadband connectivity. After years of
promoting the benefits of the information society, it seems that many citizens are yet to be convinced that
they require broadband access.

More than 50 percent of Japanese broadband subscribers are connected by fiber networks that can provide
download speeds of 100 Mbps or more, and several other OECD countries have extensive fiber uptake.12 In
countries with competition among broadband technologies, cable companies are upgrading their networks
to offer download speeds of up to 120 Mbps, and telephone companies are increasing the availability of
faster DSL connections (with download speeds in the range of 20—-50 Mbps).13

Mobile broadband services are also becoming more common, providing users with coverage anywhere
served by mobile broadband networks. Although speeds vary enormously, and connectivity is not always
reliable, mobile broadband is used by many as a substitute for fixed line service.

Examples could be provided from many other countries, but the data above are sufficient to demonstrate
that there are many definitions of broadband, and that there are vast differences in the speeds of broadband
connections L used by citizens around the world. Variations in connection speeds result in differing
experiences of the Internet. Additionally, actual connection speeds often do not match the advertised
speeds, with connections frequently slower than advertised. The discrepancies are noted in reports by the
Federal Communications Commission in the United States,14 Epitiro in Australia,15 and Ofcom in the United
Kingdom,16 and indicate that the problem is not confined to a specific country.

There are three other pertinent issues regarding the speed of Internet connections that impact the way that
citizens experience broadband networks. The first is that in a few countries, Internet service providers
(ISPs) impose strict limits on the volume of data that can be downloaded in a fixed period (often a month)."’
These download caps counteract the value of having a high-speed connection, because once the monthly
cap has been reached, financial or technical penalties (e.g., reduced download speeds) are imposed on the
subscriber. As such, it is important to understand the conditions of access that govern a broadband
connection, as speed is not the only factor that can constrain usage.

The second concern is that in some countries, independent of download caps, ISPs are known to “throttle”
or “shape” (i.e., degrade) certain types of Internet traffic. This is typically done in the guise of network
management, but it is argued these practices violate the principles of network neutrality and detract from a
citizen’s ability to freely access online content.” Given the differential traffic shaping practices among ISPs,
it is useful to understand how these practices can impinge upon citizens’ Internet activities, as they may
impact their ability to fully engage in the information society.

Third, the interactive nature of the Internet means that not only do people want to download content and
services, they also want to upload their own content and create their own services.” Residential Internet
connections have traditionally been asymmetrical and it is a technical challenge to increase upload speeds
on copper and cable networks.” But as citizens become more engaged with the information society they
want fast download speeds to be matched with fast upload speeds. Some providers do offer symmetrical or
near symmetrical speeds, but faster upload speeds are usually considered a premium service and cost more.

Without knowing the connection speed, whether there is a download cap, whether the connection is subject
to traffic management practices, and whether the connection supports symmetrical or near-symmetrical
uploads it is difficult to make assumptions as to the capacity of an individual’s broadband network.

Why do speed and network quality matter? Most people would instinctively choose a faster speed connection
over a slower one, but it is useful to consider the specific benefits that can arise with the adoption and use of
faster, L higher quality, unrestricted networks. There are numerous reports that describe the applications
that are enabled by higher speed connections,’" as well as documents that explore the added functionality
offered by faster broadband networks and consider demand for such networks.” But simply building a
higher speed network and making it available to users without imposing download caps or traffic shaping
does not ensure that they will be able to benefit from access to it. Thus, the observations made here about
the potential uses of higher speed networks are premised on the assumption that the users will have the
necessary skills and interest to take up these applications in meaningful ways.

One of the most frequently cited benefits of higher capacity networks is the ability to support video
applications. These networks will support multiple high-definition television (HDTV) streams into homes,
but with more symmetrical network architecture, networks can also be used to support interactive high-
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resolution video conferencing. Advanced video services can support healthcare, entertainment (e.g.,
interactive gaming) and educational applications, as well as enabling energy management functionality,
and remote monitoring of any location.

Speed and quality matter because they have a large influence over what can be done on a particular
broadband network. If broadband networks are to deliver benefits to users by enabling certain functionality,
then it is essential to understand whether the user’s broadband network can actually deliver such
functionality. By assessing users’ needs and recognizing the limitations of lower speed, restricted,
asymmetrical broadband networks, it is possible to create an upgrade path to provide improved connectivity
and enhanced access to the information society.

Assessing broadband connectivity. This section has outlined some of the problems in assuming that the simple
availability of a broadband network will enable all of a citizen’s desired online activities. Given the many
variations in broadband speeds, access restrictions and network quality, there is a strong case to be made
for ensuring that the attributes of broadband networks are well understood by those planning to deploy
services over them, and by those responsible for providing broadband connectivity as a means of enabling
the information society.

Table 1-1 highlights network characteristics that should be considered in order to assess the extent to which
abroadband network can meet its users’ needs.” Ideally, this information could be used to develop a
household broadband p]:ofile.24 This profile would allow for immediate determination of whether a
household has the capacity to engage in specific activities, and identification of gaps to be remedied. The
answers to some questions are clear cut (e.g., advertised speed), others are more subjective (e.g., definitions
of affordability, which is relevant in understanding whether a citizen can L' maintain this connection over
time) or subject to variation over time (e.g., actual speeds, whether a connection can support particular
applications).

Table 1-1 Sample Components of a Household Broadband Profile

Issue: Broadband Network Information Required
Characteristics

Speed What are the advertised upload and download speeds?

What are the actual upload and download speeds?

Do these speeds support all the applications citizens want to use?
Type of connection What is the access technology (or technologies) in use?

Are there technical limitations imposed by the type(s) of connection in use (e.g., will a
wireless connection support all necessary applications)?

Is the connection upgradable to meet demands for increased bandwidth?

Quality of service Does the network provider allow for prioritization of specific types of traffic? Does such
prioritization meet user and application provider needs?

Service provider Do service providers’ policies (e.g., with respect to traffic shaping or download caps)
negatively impact the user’s experience?

Is the connection affordable?

Developing household broadband profiles is only a first step in the exploration of how citizens can benefit
from broadband infrastructure. The profile provides information on the current and future capacity of a
household’s broadband connectivity, but capacity is a measure of potential benefit, not of realized benefit.
As Gillett et al. observed, in order to benefit from broadband infrastructure, “broadband ha[s] to be used,
not just available.””’

The issue of use is central to the “broadband enables the information society” logic. Although it seems
obvious that broadband networks must be used to create value, this point is not always explicitly considered.
Indeed, many international measures of broadband “use” are actually access measures, and simply
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measuring use does not address the question of “use for what purpose.” The next two sections address
these concerns.

Using Broadband to Participate in the Information Society

It is beyond the scope of this chapter to review the discourses of the information society and the related
dialogues that consider the role of information and L communication technologies in enabling a
knowledge-based society or digital economy.26 There are, for instance, streams of research focusing on
conceptualizing the information society,27 technologies and environments that foster ICT to support the
information society,28 measuring the information society and its enabling technologies,29 and policy
making.30 Additionally, extensive work has been done by governments and NGOs to discuss, define, and
measure the information society.31

Despite enormous diversity in research and policy making regarding the information society, there is some
common ground in the basic definitions of the concept. In 1994 a commission on Europe and the Global
Information Society noted that “Technological progress now enables us to process, store, retrieve and
communicate information in whatever form it may take, whether oral, written or visual, unconstrained by
distance, time and volume.”* In the 2006 World Information Society Report, Yoshio Utsumi, the secretary
general of the World Summit on the Information Society (WSIS) described “a future Information Society [as
one] in which Information and Communication Technologies (ICTs) are available anywhere, anytime and to
anyone.”” The European Commission’s Knowledge Society Web Portal (now defunct, but accessible
through archive.org) defined the information society as “a society in which low-cost information and ICT
are in general use” and then applied the term knowledge-based society “to stress the fact that the most
valuable asset is investment in intangible, human and social capital and that the key factors are knowledge

»n34

and creativity.””" In brief, the information society is built on information and communication technologies,

and broadband can provide access to them.

Many studies offer evidence that broadband connectivity provides economic benefits. The World Bank
recently reported that “for every 10-percentage-point increase in the penetration of broadband services,
there is an increase in economic growth of 1.3 percentage points.” Van Gaasbeck found that increased
broadband use in California is associated with employment growth,35 Fornefeld et al. discuss the ways that
broadband spurs growth and innovation in European industries,*® and Greenstein and McDevitt note
broadband adoption has a positive impact on US gross domestic product.37

But for the purposes of understanding how broadband facilitates individual engagement in the information
society, economic impact studies offer little specific insight. Assertions that broadband enables
employment, education, and healthcare are plentiful, but specific studies that consider how individual
usage of broadband™® actually results in increased engagement with the information society are less
common,” even when the possibilities for such engagement are clearly articulated.*® Recent work by Kolko
suggests that benefits to households as a result of increased broadband L expansion are “ambiguous,” and
concludes that “the local economic development benefits of broadband are mixed.”*

One of the reasons for the somewhat uncertain relationship between broadband adoption and improved
information society outcomes is that these improved outcomes are not always easily recognized. In other
words, it is difficult to know exactly when an individual is actually improving his or her information society
“involvement” when using a broadband network. Kolko calls for more research that specifically considers
the relationship between investments in broadband infrastructure and tangible benefits for citizens, and
assesses how (or whether) broadband uptake can lead to better social outcomes.*

Because there are many disparate broadband applications that can provide different sorts of information
society benefits, it will be necessary to develop a range of assessment tools. There are two key requirements
for these tools. The first is that they enable recognition of broadband-enabled information society benefits;
that is, they make it possible for researchers to identify the precise ways that broadband network use
contributes to an individual’s engagement with the information society. The second is that the tools allow
for a measure of the extent or size of the benefit.

There is some work being done that offers more detailed articulation of the ways in which Internet usage
can help people participate in the information society. For instance, the World Bank notes that “in
developed countries and urban areas in developing countries, an increasing number of individuals build up
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social networks through broadband-enabled, peer-to-peer Web-based groups that facilitate economic
integration and drive development. Blogs (Web logs, or online diaries), wikis (Web sites where users can
contribute and edit content), video sharing sites, and the like allow new, decentralized, and dynamic
approaches to capturing and disseminating information that allows individuals to become better prepared

for the knowledge economy.”*

This kind of description starts to explain how the Internet fosters
information society engagement, but does not consider the extent to which it actually works for various

individuals.

To consider another example, it is agreed that broadband connections support e-learning. But how is that
support actually provided, and how can it be measured? E-learning activities might consist of
corresponding with an instructor by email, downloading reading materials and contributing to a chat
forum, none of which are sophisticated or bandwidth-intensive activities. It might also consist of high-
definition video conferencing between students, interactive simulations conducted by video or in virtual
worlds, creating video content to share with other students and streaming video live from field trips. These
two descriptions of e-learning demonstrate the complexity inherent in trying to understand how broadband
enables e-learning, L and, perhaps more importantly, highlight the fact that information society
engagement can take place on many levels.

Data collected from surveys that pose simple questions like “have you used the Internet at home for ...” and
then provide a list of possible activities like email, banking, searching for work, education, watching TV, and
searching for information®* cannot be used to assess the extent of information society benefits gained by
these types of Internet usage. Such data do allow for a very basic description of the nature of individuals’
online activities, but can really only be used to understand the relative popularity of applications, not to
understand how or whether people benefit from using them. As the e-learning example suggests,
developing a detailed questionnaire about the benefits of e-learning requires a sophisticated understanding
of its potential and possibilities.

A more informative approach would be to gather extensive observational data, with researchers actually
observing how people use their broadband connections over time, and allowing them to articulate the
benefits in their own ways, rather than by selecting from a stated list of anticipated benefits.* As such an
approach may not be very feasible on a wide scale, use of diaries and personal video recordings (e.g., to
describe uses, benefits, and challenges faced in engaging with the information society) could offer a less
resource-intensive means of gathering richer data, while still allowing individuals to share their
experiences in ways that are meaningful to them. Table 1-2 summarizes the objectives for data collection
regarding use of, and benefits from broadband (not just Internet) connectivity.

Table 1-2 Linking Broadband use to Information Society Benefits

Issue: Mechanism for Benefiting Information Required
from Broadband

Network use Do citizens access services that enable them to participate in the information
society?

Do citizens accrue benefits from the use of such services? How? What skills are
needed to ensure maximum benefit?

If the overall objective of encouraging the development of broadband capacity is to allow it to be used to
foster engagement or participation in the information society, then it is important for policy makers to be
able to determine whether, and how this interaction is actually happening. Researchers can help to reveal
the ways in which broadband connections are being used by individuals to participate in the information
society, and L can then identify actions to be taken to encourage greater engagement as appropriate.
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Understanding Measures of Internet and Broadband Use

In addition to understanding what sorts of information society activities are undertaken, it is also important
to know more about the extent to which specific activities are undertaken (this helps to articulate the extent
of benefits realized from a given activity). A problem with much of the current information on broadband
usage is that it measures the type of use (what people are doing) without considering frequency or intensity
of use (e.g., data record that individuals use e-learning applications, but don’t indicate whether the use is
frequent or infrequent, and whether it is extensive or superficial). An additional problem, especially within
various international ICT indexes that purport to assess use, is that many measures of use are actually
measures of adoption. The reason this is problematic is considered below, followed by a discussion of what
can be derived about usage and information society engagement from other data sources.

In order to use a technology or service, the first decision is an adoption decision. If a household adopts a
broadband connection, this means that the connection is available for use. The fact that the connection has
been established means that the household is now considered to be a “broadband household,” and the
household’s connection would be recorded by the OECD, the ITU or statistical agencies that track broadband
subscriptions. But adoption does not mean that the technology or service is actually being used or will be
used in the future, nor does the act of adoption imbue potential users with the skill or capacity to use
whatever it is they have adopted.

Adoption allows for the possibility of use. While people generally adopt technologies with the intention to
use them, there is potential for much variety in actual technology use. Acquiring access to a broadband
network is a first step toward participation in the information society, but it may not produce immediate
benefits. As such, efforts to understand how having access to a broadband connection can enable the
benefits of the information society must be informed by usage data, not adoption data. But to date, a variety
of widely used ICT indexes are based on adoption data, limiting their usefulness in informing governments
and policy makers about citizens’ readiness to engage with the information society.

Information society indicators. An enormous amount of effort has been expended to develop indexes that
provide internationally comparative data on various ICT and information society indicators. Measuring the
information society is a complicated task, and much progress has been made by the L international
working parties (comprised of a mixture of representatives of statistical agencies, the United Nations, the
OECD, the International Telecommunication Union [ITU], telecommunications policy makers and
academics, among others) that do this work. Two high-profile indexes are the ITU ICT Development
Index,46 and the World Economic Forum/INSEAD Networked Readiness Index.*’ Both indexes offer data that
can be used by policy makers for international comparisons, and for assessing progress within countries
over time. But they offer minimal value in assessing the extent to which individuals in particular countries
are using their broadband connections to engage in the information society and to achieve personal
benefits. Despite assertions that their indexes assess the state of usage of broadband technologies, the data
really report on technology adoption (i.e., penetration rates).

Waverman and Dasgupta observe that “the literature on mobile communications and telecommunications
generally has not, to date, looked in sufficient detail at factors beyond penetration.”48 They, as well as
Pepper et al., propose stage models of adoption that do take into account real measures of usage.49 These
models demonstrate increasing levels of sophistication of (aggregate) use of communication technologies
among populations and offer some commentary on how to encourage greater societal and economic
benefits through increased usage of ICTs. Furthering this approach, Waverman and Dasgupta’s Connectivity
Scorecard recognizes the importance of what is termed “useful connectivity,” attempting to develop an
index that takes into account not just the development of infrastructure, but also the uses of this
infrastructure, and investment in developing skills among users, in order to assess the contributions of
connectivity to economic growth.50

Pepper et al. identify the “intensive” stage of broadband adoption, at which “e-commerce, e-government
services, business collaboration, and social networking, among others, are pervasive and have become an
integral part of the social fabric and economy.”51 At this stage, reached when approximately 50 percent of
households have broadband access and two-thirds of the population are using the Internet, broadband
networks are being used to enable services that foster engagement in the information society. Only 23
countries, with a total population of about 850 million, had reached this intensive use stage by 2009. These

countries are at the leading edge of the information society, but if the information society is to be integrated

£20Z YoJe|\ 0Z UO Jesn solwouooT pue ssauisng Jo Aleiqi uosiep Aq £06820 1 Gz/181deyo/s/62/4000/euljuo-diysie|oyos-weypiol/wod dno-oiwapeoe//:sdiy wolj papeojumo(



p.20

p.21

into the lives of everyone in the world, universal access is needed. While reaching 50 percent household
broadband penetration, with two-thirds of the population online is an accomplishment, it also highlights
the broadband digital divide—any society with 50 percent of its citizens not having broadband access
cannot be considered a broadband-enabled information society.

Information society indicators, as currently formulated, do not provide good information on the nature of
use of information technologies in the information society. The basic adoption/penetration information
provided in these indexes offers value to policy makers and researchers, as does the opportunity for cross-
national comparisons, but to really understand the extent to which the goals of an information society, with
information access for all, can be achieved by the deployment of broadband and Internet technologies,
further information is needed. Additionally, the evidence provided by these indexes and other investigative
models suggests that there is much work to be done to reach universal or even near-universal access and
use of information society enabling technologies. These two points are explored further in a discussion of
other sources of Internet use data.

Internet use data. As noted in the previous section, it is challenging to assess the relationship between
broadband usage and specific information society benefits. However, there are two ways that the
relationship can be explored. The first is by considering basic usage data, on the assumption that if citizens
are not using broadband connections, they will not be engaging in the information society. The second is to
consider the scope and intensity of users’ activities, as this can identify usage patterns that encourage
positive information society outcomes.

As discussed above, international ICT indicators (generally based on source data from the OECD and the
ITU) are not very helpful in assessing Internet and broadband use. They do show that broadband adoption
continues to grow steadily around the globe, meaning that the number of users is increasing, and the
potential for more citizens to engage with the information society through broadband connections is
growing. Outside the indexes, OECD broadband adoption statistics are widely used, and widely criticized.>
There are other sources of information on national ICT indicators, including national or pan-national
statistical agencies (e.g., Australian Bureau of Statistics, Eurostat, Singapore’s Infocomm, Statistics
Canada), and nonprofit research consortia (e.g., Pew Internet Project, World Internet Project). Additional
data and commentary are available from various consulting firms and other private sector companies like
Nielsen.”

Much of the available Internet use data comes from user surveys. Survey responses provide static measures
of use, enabling cross-sectional data analysis. These data are helpful in understanding the types of activities
favored by Internet users, and activities can be assessed in terms of how they help individuals participate in
an information society (e.g., by accessing educational content, government services, healthcare and so on).
Although longitudinal tracking of changes in specific individuals’ habits over time is not possible with most
surveys, data that is collected on a regular basis can be used to identify trends within a population. For
instance, the Canadian Internet Use L Survey data shows how use has changed from 2005 to 2007 to 2009,
illustrating a decreasing digital divide, and increasing uptake of a wider variety of online activities.”

Kolko does use longitudinal data to consider the impact of broadband adoption, concluding that not all
“socially desirable” activities increase when individuals switch from dial-up to broadband services. His
findings offer a tangible example of how broadband usage data can be linked to achievement of information
society benefits by individuals, and reinforce the observation that broadband connectivity alone does not
ensure beneficial outcomes. He also makes the point that assessing the benefits of broadband use is very
complicated, and argues that much more research is needed to “help assess how socially or economically
desirable various online behaviors are.”>

In addition to assessing the types of activities people conduct online, it is important to understand users’
capacity to fully engage with the applications and services that they are using. Gurstein argues that in order
to enable “effective use” of information and communication technologies, individuals must have
knowledge, skills, and a supportive environment.”® Hargittai’s work demonstrates that many users are not
highly skilled, which could indicate that their ability to benefit from the use of various Internet and
broadband applications is decreased.”’ Similarly, Middleton et al. suggest that even when broadband
adoption rates are high, many Internet users engage in relatively few activities and do not use the Internet
particularly intensely.58
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To enable better understanding of the extent of benefits that individuals can realize by adopting and using
broadband networks, the following information is required: international comparative indicators that
measure use, not just adoption of information and communication technologies; detailed data on
broadband usage, revealing how often and for what purposes broadband connectivity is used; assessment of
users’ skills and capacity to use their broadband connectivity, to allow for full benefits of connectivity to be
realized. The key points here are that adoption alone does not guarantee that an individual will engage in
the information society, and that variations in extent of use of broadband applications and services will
result in variations in benefits accrued to individual users.

Conclusion

This chapter explores three challenges that arise when trying to understand the ways in which broadband
network connectivity, as used by individuals, enables the information society. It identifies research
questions and data required to assess the direct impact of broadband development and use. Any research
that considers the benefits of investing in broadband connectivity must begin with a description of
broadband services actually available to users. L. Applications and services that can offer benefits must be
identified, and user uptake of such services should be tracked. When examining broadband usage, it is
essential to go beyond yes/no measures of adoption, developing models of use and engagement that reflect
what citizens do with their broadband connections, how frequently they use the network, and their overall
capacity to use broadband networks to achieve positive social and economic outcomes.

It is a relatively straightforward exercise to identify general ways in which data collection and measures of
broadband impact could be improved. It is more complex to put these ideas into action in a way that will
allow for meaningful international comparisons of data, and that will result in tangible conclusions
regarding the impact of broadband connectivity in enabling and sustaining an information society. As
governments invest in broadband infrastructure, it is very important that they also provide support for
assessment of the impact of this investment, explicitly funding research, and collaborating in data analysis.
As discussed, such research should build on existing baseline data around user characteristics and adoption
patterns, to offer detailed quantitative and qualitative insight on what citizens do with broadband
connections, and how this connectivity provides benefits to individuals and to society as a whole.

As broadband networks are considered an essential infrastructure in the twenty-first century, improved
understanding of how they support individuals in their everyday activities will allow for more effective use
of this infrastructure. Research on the specific ways that broadband can and does enable the information
society will reveal shortcomings in current approaches. Such research can inform development of improved
applications and services, identify appropriate technical characteristics of faster networks, and provide
guidance on skills development and digital literacy standards that will ensure individuals have the capacity
to engage with applications and services available to them. Billions of dollars will be invested in broadband
infrastructure development. This chapter offers some specific suggestions as to how to ensure that a return
on this investment is realized. The outcome of the research approach outlined here can inform the
development of good public policy regarding broadband deployment and use.
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