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Abstract: The paper argues that, while broadband adoption has grown quickly in recent 
years, there are reasons to believe that it is slowing. The paper will develop a model of 
broadband adoption that hypothesizes that the intensity of online use is the critical 
variable in understanding the home high-speed adoption decision and the trajectory of the 
adoption curve. Further, the paper will argue that the intensity of internet use is a function 
of connection speed and years of online experience. At any given time, a large and 
significant impact of years of online experience on the intensity of internet use is an 
indicator of pent-up demand for broadband. 
 
Using national survey data from 2002 and 2005, the paper shows that the role of online 
experience in explaining intensity of internet use has vanished over this time frame; the 
explanatory effect of having a broadband connection has grown. This suggests that 
relative to 2002 there is not much pent-up demand for high-speed internet use at home. 
The paper probes further into the survey data to offer reasons for slowing adoption. An 
implication of the paper’s main finding pertains to the nature of policy demands 
policymakers are likely to face in the future. That is, slowing broadband adoption might 
encourage bold policy responses (e.g., municipally-owned networks) in order to address 
worries that the United States is falling behind other countries in broadband uptake and 
deployment.  
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Executive Summary 

The Pew Internet Project’s May 2005 survey shows that 53% of home internet users have 
high-speed connections at home, up from 50% in December 2004 – a small and not 
statistically significant increase. This compares unfavorably with growth rates over a 
comparable time frame a year earlier. In May 2004, 42% of home internet users had 
high-speed connections, 20% above the 35% home high-speed penetration figure for 
November 2003.  

The potential pool of potential adopters of broadband is comprised of several different 
groups that are either not large or declining.  

 The largest group is comprised of moderately experienced dial-up internet users, i.e., 
those who have been online for more than a year but less than six years. In October 
2002, 39 million people (or 34% of adult internet users) fell into this category. By 
May 2005, that number fell to 32 million (or 23% of adult internet users). 

 The number of experienced (defined as those online for six or more years) dial-up 
internet users has fallen by one-third since October 2002, from 19 million to 13 
million in May 2005. In October 2002, 38% of internet users had been online for six 
years or more, while 58% were in this category by March 2005. 

 New internet users – defined as those online for a year or less – made up 4% of the 
internet population in May 2005, compared with 6% in October 2002. In May 2005, 
about 4 million people fell into the category of novice dial-up internet users. In this 
small group, the number of likely broadband adopters is quite small because few 
“newbies” have ever converted to broadband relatively soon after beginning their 
dial-up connections.  

 Currently 32% of the adult population does not use the internet, a number that has 
held steady in the first six months of 2005. Few new users seem to be coming online 
and data show that just 23% of internet users who have adopted in the past year have 
done so with high-speed connections. 

It is not surprising that the share of dial-up users in the internet population is declining 
with the growth of broadband penetration. But with the slow rate of growth in the overall 
internet population, there has been an absolute decline in the number of dial-up users in 
the segments described above. Since few new internet users immediately adopt 
broadband connections, this points to slower growth in home high-speed subscriptions. 

 

The rate of growth in penetration of high-speed internet at home has 
slowed and could slow further after several years of rapid growth.  

Comparative analysis of national surveys of internet users in 2002 and 
2005 shows less pent-up demand today for high-speed connection in the 
population of dial-up internet users. 
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Compared to 2002, moderately experienced dial-up users of 2005 are: 

 Older – the average age in this cohort was 39 in 2002 and is 43 in 2005 
 Lower income – in 2002 23% percent of these dial-up users had household incomes 

under $30,000 annually and 22% had household incomes over $75,000 annually. By 
2005, the distribution had changed to 36% of this group having household incomes 
under $30,000 annually and 13% having household incomes over $75,000 per year. 

 Less educated – 28% of moderately experienced dial-up users were college graduates 
in the 2002 sampled versus 24% in 2005.  

 Relatively apathetic about their internet use. In 2002, moderately experienced dial-up 
users had tried at one time 38% of the online activities asked about; in 2005 that 
number fell to 28%. 

This analysis may explain why some broadband providers have recently cut prices in 
order to lure more subscribers. This strategy may overcome some of the hurdles (e.g., 
low incomes) to adoption among moderately experienced dial-up users. However, this 
group’s relative lack of engagement with the internet and its advanced age might mean 
that a relatively smaller number of them will convert to broadband than their 
predecessors.  

People’s level of online experience – the number of years they have used 
the internet – is becoming a less significant factor in the overall demand 
for broadband. This is why there is less pent-up demand for home high-
speed service in today’s internet population compared to 2002.  

In 2002, there were two factors that were highly significant in explaining online 
Americans’ intensity of internet use: the number of years of online experience they had 
and their connection speed. The heaviest internet users – those who did many online 
activities on a typical day – were those who had several years of experience. That meant 
that heavy dial-up users were primed to switch to broadband to alleviate their demand for 
bandwidth. These highly-engaged dial-up users processed a lot of bits online, making the 
dial-up wait more frustrating, and therefore pushing many of them to make the switch to 
broadband at home.  

By 2005, statistical analysis shows that the situation has changed. Years of online 
experience no longer has any significant impact on intensity of internet use, while having 
a home broadband connection is a much stronger predictor of the number of online 
activities that a user does on a typical day.  

 

 

Demographic and behavioral analysis of the large group of moderately 
experienced dial-up users suggests that members of this group are not 
attractive candidates for switching to broadband.  
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This finding suggests that many experienced dial-up users switched to broadband in the 
2002 to 2005 time frame. That is, the low-hanging fruit of dial-up users was harvested by 
broadband service providers. There is less of that easily-harvested fruit now and the 
profile of experienced users is different because they are not as fervid in their internet 
use. That explains why further growth in the broadband population is likely to slow 
down. 

This report is built around several national random digit dial telephone surveys of 
Americans (age 18 and older) conducted by the Pew Internet & American Life Project. 
Here is the detail on surveys referenced in this report.  

 The Project’s May 2005 survey interviewed 2,001 Americans; 1,336 were internet 
users. For results based on the full sample, the margin of error is plus or minus 3 
percentage points; for results based on internet users, the margin of error is plus or 
minus 2 percentage points.  

 The March 2005 survey interviewed 2,201 Americans; 1,450 were internet users. 
The margin of error is plus or minus 2 percentage points for results based on the full 
sample and plus or minus 3 percentage points for results based on internet users. 

 The December 2004 survey interviewed 914 Americans; 537 were internet users. 
The margin of error is plus or minus 3 percentage points for results based on the full 
sample and plus or minus 4 percentage points for internet users. 

 The May 2004 survey interviewed 2,201 Americans; 1,399 were internet users. The 
margin of error is plus or minus 2 percentage points for results based on the full 
sample and plus or minus 3 percentage points for results based on internet users. 

 The November 2003 survey interviewed 2,013 Americans; 1,358 were internet users. 
The margin of error is plus or minus 2 percentage points for results based on the full 
sample and plus or minus 3 percentage points for results based on internet users. 

 The October 2002 survey interviewed 1,677 Americans; 1,027 were internet users. 
The margin of error is plus or minus 2 percentage points for results based on the full 
sample and plus or minus 3 percentage points for results based on internet users. 

A note on the data used for this report 
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Introduction 
The debate over the United States’ position in home broadband adoption is entered into in 

some circles with a passion usually reserved for the Bowl Championship Series in college 

football. The United States currently ranks 12th in the world in broadband penetration 

according to the Organization for Economic Cooperation and Development, down two 

slots since 2003, and 16th according to the International Telecommunications Union 

(Telecommunications Reports, 2005 and Technology Daily, 2005). Although the United 

States is clearly in the middling range in broadband lines per 100 people in OECD and 

ITU rankings, many U.S. officials question the rankings, observing that the geography of 

our sprawling nation as a reason the U.S. doesn’t stack up very well when measures of 

density are the focus (Martin 2005). FCC Chairman Kevin Martin and Acting NTIA 

Administrator Michael Gallagher, for instance, point to the rapid growth in recent years 

in broadband adoption as a signal of U.S. strength.  

 

This paper will trace broadband adoption in the United States in recent years, present a 

model of individuals’ adoption of broadband at home, and speculate about the growth 

path of broadband in the United States. Specifically, the paper will argue that the decision 

to get broadband at home is driven by intensity of online use, with nominal price points 

playing a very secondary role. Further, the paper will argue that intensity of online use, 

for an individual internet user, is driven by two things: years of online experience and 

connection speed. In the past several years, the role of online experience in explaining 

intensity of internet use has fallen, while the explanatory effect of having a broadband 

connection has grown. This is not surprising, considering the growth in broadband 

penetration in recent years. But the decline in the explanatory role of online experience 

suggests a diminished pool of potential switchers to broadband from the ranks of dial-up 

users.  

 

This analysis suggests that broadband growth in the United States may slow in the near 

term after several years of rapid growth. With overall internet penetration hitting a 

plateau in the United States, new internet users tending to adopt with dial-up connections 
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(as this paper will show), and a shrinking pool of experienced dial-up online users, the 

fast pace of broadband adoption will be difficult to sustain in America.  

 

The paper will unfold as follows. It will first provide trend data on internet and 

broadband penetration in the United States from 2000 through the middle of 2005.  

It will then review briefly relevant literature on technology adoption as a means to 

motivate the model of broadband adoption that will be presented next. Next, the bulk of 

the paper will show how the workings of the “experiential model of broadband adoption” 

have shifted between 2002 and 2005, with the effect of online experience on the intensity 

of internet use diminishing in that time frame. The paper will conclude by discussing 

policy implications of the empirical findings.  

 

Trend data on broadband uptake 
 

Since the Pew Internet Project first started in June 2000 asking American adults (age 18 

and older) how they connect to the internet from home (either dial-up or broadband), 

penetration of high-speed internet connections at home has increased quickly. About 5 

million Americans had high-speed connections at home in June 2000. By May 2005, 

according to the Pew Internet Project, approximately 66 million Americans had high-

speed connections at home. That represents 53% of all Americans who go online from 

home, or 33% of all adult Americans. The figure below plots the share of Americans with 

high-speed at home over the past five years.1 

 

                                                 
1 These figures are compiled from national random digit dial surveys conducted by the Pew Internet & 
American Life Project. More information about the Project and data can be found at www.pewinternet.org.  
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This represents a fast adoption pace, at least in comparison to other consumer electronic 

technologies. Bauer et.al. (2002) date the beginning of widespread cable modem 

availability to consumers to 1995 and digital subscriber line (DSL) service to 1997. 

Taking 1996 as a starting point, it took a bit more than five years for broadband to reach 

10% of the population, a rate that is comparable to personal computers (4 years to reach 

10%), compact disc players (4 and one-half years), and faster than cell phones (8 years to 

reach 10%), and video cassette recorders (10 years to reach 10%). The color TV took 12 

years to reach 10% of the population (on the fast uptake of broadband see Horrigan, 

2002b and Odlyzko, 2003).  

 

 

 

 

 

 

 

 

Adoption Time for New Consumer Technologies 
 Years to reach 

10% adoption 
Years to 

reach 50% 
adoption 

Video Cassette Recorder 10 14 
Compact Disc Player 4.5 10.5 
Color TV 12 18 
Cell Phones 8 15 
Personal Computer 4 18 
Source: Federal Communications Commission, presentation of Robert 
Pepper “Policies for Broadband Migration,” April 2002.
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The path to 50% adoption for these technologies takes on some interesting twists for 

these technologies. Though very quick to reach 10%, it took the personal computer 18 

years to reach 50%. Although relatively slow to hit 10% penetration, the VCR and color 

TV both sprinted to the 50% mark. One lesson is that a fast path to 10% adoption doesn’t 

always ensure a continuation of speedy technology adoption among consumers. The 

central argument of this paper is that the fast penetration rate, to date, of home high-speed 

internet in America may not be sustainable.  

 

The broadband debate & policy climate 
 

The debate about broadband in the United States can be broadly categorized as having 

gone through three stages. The first might be cast as the “will it ever be economically 

viable” stage, which dates as far back as the 1980s. ISDN technology, at 64 kilobits per 

second, was developed in the 1980s, and the 1990s saw several trials by telephone or 

cable companies in providing high-speed infrastructure to homes in cities or parts of 

cities. None of these projects panned out (see Horrigan, 2002b, for a brief account of 

some these failed trials).  

 

The second stage might be called the “piggy back on the Web” phase. As email and Web 

use began take get a foothold in American life in the late 1990s, the investment for high-

speed to the home improved. Telephone companies started to roll out DSL technology to 

neighborhoods. Cable companies upgraded to cable plant to allow cable modems to offer 

the internet over coaxial cable. Still, even as broadband uptake at home began to 

accelerate in the early years of the 21st century, anxiety remained in the form of the 

“chicken and egg” investment dilemma. Would enough quality content be developed for 

the internet to attract enough subscribers to home high-speed? Absent many high-speed 

subscribers, would there be enough investment incentives for content developers to create 

the nifty online services to move people to broadband? 
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Rapid growth in broadband from 2000 to 2005 seemed to set aside this debate. 

Regardless of whether splashy online content was being developed, home broadband was 

compelling enough to move many people away from the dial-up modem column. The fast 

growth in U.S. broadband penetration did not remove all worries, however. The third 

stage represents these new concerns and is the “are we doing well enough?” phase. This 

places the focus on how U.S. broadband adoption looks in comparison with other nations 

and, as noted at the outset, the news is not all good. Some of the concerns raised in this 

phase include worries that the speed of U.S. networks significantly lags that of countries 

such as Japan and South Korea (Bleha, 2005).  

 

In the policy arena, there has been no shortage of advice on how to address America’s 

apparent laggard status in broadband adoption. Some have had a strong activist bent to 

them in that they issue calls to action. Charles Ferguson (2004), for example, advocates a 

series of policy measures, including structural remedies for incumbent 

telecommunications carriers and municipal investments in networks on an experimental 

basis. Thomas Bleha (2005) recommends a study effort by the President’s Information 

Technology Advisory Council (PITAC), and, more recently, Nortel’s chief executive 

called for a “new broadband vision” for U.S. communications policy. In a number of 

cities, with Philadelphia perhaps the most prominent, local officials are attempting to 

build city-wide high-speed networks.  

 

The market-oriented approach is reflected in recent FCC action to equalize the rules 

under which telephone and cable companies allow third party internet service providers 

to connect to their networks. This is designed to provide more certainty in the investment 

climate for companies, thereby enabling them to extend high-speed internet structure to 

areas which currently lack it, and upgrade the speed of existing networks. The market-

oriented approach is also associated with those unwilling to allow municipalities to 

provide high-speed service. As Lassman (2005) argues, such investments put taxpayer 

money at risk and may disadvantage the private sector which does not have access to 

low-cost capital such as municipal bonds. Municipal governments also may not be able to 

move as quickly as the private sector in keeping up with advancing technology.   
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Against these actions and recommendations are industry efforts to attract broadband 

subscribers. Several telephone companies have announced plans to offer home broadband 

packages that offer lower monthly fees for slower connection speeds than would be 

available from regular DSL service. Verizon, for example, in August 2005 announced a 

cut-rate price of $14.95 per month for high-speed service (following a similar 

announcement by SBC in June), for 768 kps service (New York Times 2005b). That is 

still broadband according to the FCC’s definition, but much slower than speeds currently 

offered for DSL or cable broadband service. These price discrimination strategies, though 

likely profit-maximizing for the companies, do not appear to represent a commitment by 

companies to invest in network upgrades. However, such strategies may turn some dial-

up users into “slow” broadband users until such time as network upgrades occur. Still, 

about 60% of dial-up users say they don’t want broadband and, as a group, this segment 

of dial-up users is much less engaged with the internet than other dial-up users.2 It is not 

clear that a lot of this group would incur the switching costs involved in upgrading their 

internet service, given their relative indifference to the internet.  

 

The purpose here is not to pass any judgment on the viability of any of these phases of 

the broadband debate or policy prescriptions, but rather to point out that the focus on the 

horserace has obscured examination of the broadband adoption path among users over the 

past five years. U.S. broadband adoption has either been growing quickly, but not fast 

enough when compared with other countries. Relatively little attention has been paid to 

what’s going on beneath the growth of broadband adoption. Before discussing the model 

of broadband adoption, a brief review of the relevant literature on technology adoption 

will be helpful. 

 

 

 

                                                 
2 According to Pew Internet February 2004 data, 58% of dial-up users said they didn’t want broadband, and 
they were less likely to log onto the internet on a given day than other dial-up users (48% to 57%) and 
those who didn’t want broadband did 2.5 online activities if they did log on compared with 3.3 online 
activities for dial-up users who wanted broadband and who logged on to the internet on a typical day.  
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The process of technology adoption 
 

The question of why and at what rate individuals adopt a particular new technology has 

received a good deal of attention in scholarly literature. Perhaps most prominent is the 

work of the late Everett Rogers (1995), who characterizes the elements in the diffusion of 

innovations as having four elements: 

 

1) The innovation itself, which must possess a number of characteristics in order to 

be useful to potential adopters. Not only must it be useful, it must overcome 

adoption uncertainties (e.g., cost, both financial and in terms of time spent 

learning how to use, compatibility with other technologies) and it must be 

possible for people to observe it and try it out. 

2) Communication channels by which people can find out about innovations. 

3) Time, i.e., the length of time it takes for a person to first learn of an innovation 

and undergo the decision process that may culminate in the decision to adopt and 

subsequent implementation of the new technology. 

4) The social system or perhaps, to adopt a more contemporary phrase, social 

capital: This means that how people organize to address common problems. How 

such rules and norms for addressing problems influences communication flows 

can, in turn, affect the diffusion of innovations.  

 

In Bronwyn Hall and Beethika Kahn’s 2002 review of the literature on technology 

adoption, they cite a passage from one of the seminal pieces on technology adoption from 

the economics literature written by Nathan Rosenberg in 1972: 

 

“in the history of diffusion of many innovations, one cannot help being 
struck by two characteristics of the diffusion process: its apparent overall 
slowness on the one hand, and the wide variations in the rates of 
acceptance of different inventions, on the other.”  

 

This motivates the Hall and Kahn review of technology adoption, as they note how 

innovations themselves often rest on the cumulative improvements in related 

technologies as well as numerous individual calculations among users, all in the face of 
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uncertainties about the costs and benefits of adoption. In thinking about how this 

translates into modeling diffusion, Hall and Kahn discuss the classic “S shaped” curve 

that characterizes the unfolding path of technology adoption. The shape of this curve is, 

as Hall and Kahn note, subject to a variety of forces, and the history of technology 

diffusion in the 20th century shows lots of variation. Electric service, the household PC, 

and (especially) the VCR showed quick adoption patterns. The telephone and washing 

machine were showed a slower adoption path. 

 

Hall and Kahn discuss three strains of research which seek to explain the shape of 

adoption curves.  

 

1) The heterogeneity model assumes that individuals place different values 

on an innovation. Given a normal distribution of these values, declining 

cost of the technology in time, and that individuals choose to adopt when 

the value adoption in excess of cost, an S-shaped curve is the result.  

2) The epidemic model assumes that consumers have identical tastes and the 

cost of technology is constant over time, but that each consumer learns 

about the technology from a friend or neighbor. Because not all 

individuals learn of the technology at the same time, adoption depends on 

spreading familiarity about the technology through communication flows 

over time. 

3) From the economics literature, the “real options” model of adoption that 

views the decision to get a new technology as an investment decision 

characterized by uncertainty.  In this framework, there is uncertainty over 

future benefits to adoption, an inability to recapture sunk costs to 

adoption, and the opportunity to delay adoption. People have a “call 

option” to purchase the technology at any time, but there is an option 

value to waiting to incur the costs. Importantly, this option value may 

mean it makes sense to wait until the benefits are somewhat above costs, 

because at that point the excess benefits reduce uncertainties associated 

with future benefits and recouping sunk costs. 
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In each of these three frameworks, though especially the latter two, the element of time 

crucially enters into the adoption decision and thus shapes the adoption curve. As Hall 

and Kahn note, the elements that affect how time figures into adoption paths are various 

demand and supply factors in the market place. Most pertinent to a discussion of 

consumer technologies such as broadband are network effects on the demand side and the 

quality of the new good on the supply side. 

 

Network effects refer to the value of a given good or service being a function, in part, of 

the extent to which others have adopted it. Email is a great thing, but of limited use if 

there are only a few people (either in the world or, more realistically, one’s social or 

professional network) to email. As more people use email, the more valuable email is to 

those using it, and the more likely people are to adopt it. The availability of 

complementary services, such as online applications such as ecommerce, news, or 

gaming, may indirectly enhance the network effect of being online. 

 

On the demand side, early adopters of a new technology may have to deal with the kinks 

inherent in any innovation. Depending on the severity of these kinks, their existence 

might cause some potential adopters to wait until the problems are ironed out before 

adoption. In the context of high-speed internet connections in the United States, that has 

probably played a role. In a 2002 survey of broadband users, half said their connections 

didn’t work some of the time – something they would probably not tolerate from their 

telephone or electric service providers (Horrigan 2002b). 

 

A model of broadband adoption 
 

This paper seeks to develop and defend an informal model of broadband adoption that 

explicitly takes into account the role of users’ time preferences in making the decision to 

buy broadband internet service. The model is motivated: a) by a number of questions 

asked in national random digit dial surveys conducted by the Pew Internet and American 

Life Project between 2002 and 2004, and; b) empirical regularities from a series of Pew 
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Internet surveys that show online users do more things online as they gain internet 

experience.  

 

For openers, a question in Pew’s February 2004 survey asked respondents why they 

switched to broadband. About 60% respondents pointed to something having to do with 

the desire for speed – simply to download files faster (36%), often to do work at home 

more efficiently – while only 6% mentioned prices – either the price point being finally 

acceptable to them or a promotional offering. It was also the case that those who had 

been online longer were more likely to cite the desire for speed as a reason to get 

broadband than relatively inexperienced internet users.  

 

Other Pew data show very clearly that more experienced online users do more things 

online. In “Getting Serious Online”, Pew’s panel study of users over the 2000 to 2001 

timeframe, internet users increased the number of internet activities they had ever done 

from 11 to 14 over the year, out of 24 activities asked about (Horrigan 2002a). More 

recent Pew Internet surveys show that online users with a greater number of years online 

do more online than relative novices. 3 

 

In digging into the gap in intensity of use and online experience, two things are 

consistently true in Pew Internet surveys: online users with greater experience (as 

measured by number of years online) and online users with high-speed internet 

connections are the most intense internet users (as measured by online activities engaged 

in). Doing a simple regression of intensity of online use on online experience, connection 

speed, and demographic characteristics, suggests that online experience and connection 

speed are significant explanatory factors driving intensity of use.  

 

It also clear from looking at the data on number of activities users do, that the gap 

between the number of activities an experienced dial-up user did on the average day and 

the number for broadband users was not that great in 2002. Out of 16 activities asked 

                                                 
3 According to January 2005 Pew Internet data, internet users who have been online for more than 6 years 
do 2.6 activities online on the average day compared with 1.5 for online users who have been using the 
internet for less than three years. 
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about in 2002, experienced dial-up users (defined as those online for 6 or more years) did 

4 internet activities on the typical day versus 4.7 on average for broadband users. In 2005, 

however, the gap was much greater, with broadband users trying 2.8 (out of 12) activities 

on the typical day with experienced dial-up users doing 1.7 activities. Put differently, 

broadband users were 18% more active online than experienced dial-up users in 2002, but 

65% more active in 2005, when number of online activities done on the average day is 

taken as the measure of intensity of use.  

 

This widening gap in intensity of use between experienced dial-up and broadband users 

suggests that experience matters less in explaining intensity of internet use in 2005 than it 

did in 2002. The reason is probably because many experienced internet users in 2002 

have switched to broadband. But it also could be because there are fewer experienced 

internet users in 2005 than in 2002; perhaps not a lot of new users have entered the 

internet population in that time frame and, if they have, few probably started out their 

online careers with high-speed at home.  

 

Other data points that help shape the model concern questions asked of dial-up users in 

2002 and 2004 about whether they would like to adopt broadband. In both surveys, about 

40% of dial-up users said they wanted to get broadband and about 60% said they weren’t 

interested in getting it. It was also the case that those dial-up users with lots of online 

experience (defined as those online for 6 or more years) were more likely to say they 

wanted broadband (53% did) than other dial-up users (Horrigan, 2004).  

 

Finally, home broadband prices stayed about the same between October 2002, when users 

reported a $38 monthly home high-speed bill, and February 2004 when that figure was 

$39. In conjunction with the finding cited above that broadband users do not often cite 

price as the reason for their switch to broadband, this suggests that price may not play a 

central role in the adoption decision, at least for early adopters. 4  

                                                 
4 This is not to say that price plays no role in the adoption decision or, more technically, the price elasticity 
of demand for broadband is 0. Flamm and Chauduri (2005) estimate a statistically significant impact of 
price on broadband adoption. They find that a 10% increase in broadband prices would yield a 3.3% drop 
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Collecting these data points in a way to serve as building blocks for the model yields the 

following: 

1) People do more things online the longer they’ve been online. 

2) Dial-up users are more likely to want broadband the longer they’ve been online. 

3) Not everyone wants broadband – and these are typically people with less online 

experience who are processing fewer bits. 

4) High-speed users switch to broadband in order to process more bits, less so 

because of price. 

 

This suggests a model, pictorially represented below, whereby the decision to get 

broadband depends on intensity of internet use, which is a function of time and 

connection speed. As people do more things online, their online time preferences may 

change. To take a simple example, the value of being online, or, to put it differently, the 

real price of an internet connection, when processing 2000 bits per month while paying a 

$20 dial-up fee is the same as processing 4000 bits per month at a $40 fee for high-speed. 

As this growth in the number of bits processed tends to occur over time, people may 

grow more impatient with their dial-up connection and the more expensive broadband 

connection may seem sensible, because it has equivalent value on the “bits per buck” 

calculation.  

 

                                                                                                                                                 
in the odds of purchasing broadband. One might argue that the findings suggest that the magnitude of the 
price effect is not terribly great.  
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Implications for high-speed adoption 
 

Under what conditions does this model suggest quick broadband uptake among 

Americans and under what conditions does it suggest slow uptake? For the individual, the 

model suggests that experience drives the number of online activities people do, which 

then could (though not inevitably) prompt the switch to the high-speed connection, which 

in turn leads to greater internet use. Greater internet use among very experienced internet 

users could, as depicted by the blue arrow, lead later adopters to switch to broadband.  

 

At the aggregate level, this model means casting the intensity of internet use as a function 

of connection speed and years of online experience. One could imagine several possible 

scenarios as to how connection speed and online experience might influence intensity of 

internet use: 

 

Dial-up 
Email 
News 

Health care 
Search engine 
E-gov 
Ecommerce 
Travel booking
Banking 
Political news 

Peer-to-peer 
Gaming 
Blogging 
Virtual tours 
Podcasting 
VoIP 
Music online 
Streaming     
audio/video 

High-
speed 
at 
home

Years of online 
experience 2 

Cost of broadband Cost of broadband 

A model of broadband adoption 

Rural wall
Years of online 
experience 1 



 18

1) In the very early stages of adoption, one would expect years of online experience 

to have a significant effect on overall intensity of online use in the population. 

With relatively few high-speed users and many experienced dial-up users doing 

lots of things on their dial-up connections, online experience is likely to matter in 

explaining overall intensity of online use, in addition to connection speed.  

2) At the other extreme, a world of high (though not 100%) broadband penetration 

would have connection speed explaining a great deal of the intensity of online 

use, since the switch to broadband is associated with an increase in intensity of 

internet use.  

3) At some intermediate stage of adoption, the relative effects of connection speed 

and online experience is less clear. However, if one wants to see a strong upward 

penetration path, one would want the data to show great impatience in the internet 

population, even at this intermediate stage. This would show up as a sizeable 

“online experience” effect, relative to connection speed. That is, with number of 

years online explaining a great deal of intensity of internet use (again, relative to 

connection speed), one could reasonably suppose that many users are poised to 

switch to broadband to alleviate their impatience. 

 

To explore the connections between intensity of online use, connection speed and years 

of online experience, I employ regression analysis on data from two points in time along 

the broadband adoption curve, one in October 2002 and January 2005. These datasets 

have two important virtues in looking at the model depicted above. First, broadband 

penetration rose sharply over that time frame, from 24% of home internet users in 2002 to 

50% of home internet users by January 20055. This allows a comparison of the effects of 

online experience and connection speeds at two very different points along the adoption 

curve.  

 

Second, both surveys asked respondents several questions about technology use that are 

not directly connected to intensity of internet use, namely number of computers in the 

                                                 
5 With all Americans and not only home internet users as the denominator, the increase is from 12% of all 
Americans to 30% from 2002 to 2005. 
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household and whether the respondent uses a cell phone. This helps in confronting the 

fact that causality flows both ways in the model depicted above. Connection speed 

logically affects the amount of online activities one might engage in, but a person’s own 

habits of online use influences the decision about connection speed. This allows two-

stage least squares (2SLS) estimation to be employed to address the model’s endogeneity.  

 

In carrying out the 2SLS estimation, instrumental variables for the model are: number of 

computers in the house, income, age, educational attainment, and gender. The dependent 

variable in the second stage of the estimation procedure is the number of internet 

activities a respondent does on the typical day. In October 2002, internet users were 

asked about 12 different online activities, while the January 2005 survey asked about 19. 

For the October 2002 data, an internet user, on a typical day (that is, their answer to a 

question about what they did online yesterday), tried 1.5 activities on average and had, at 

least once, tried 5.0 of the activities queried. For January 2005, an internet user tried an 

average of 1.9 activities on the typical day and 6.5 at least one time.  

 

Results: What kind of adoption curve? 
 

The similarity in the October 2002 and January 2005 datasets permit apples-to-apples 

comparisons of the effects on intensity of internet use of online experience and 

connection speed over that time frame. The charts below plot the standardized 

coefficients for the effects of online experience and connection speed on intensity of 

internet use. With the exception of “years of online experience” in 2005, whose 

coefficient estimate is not significant, each of the other coefficients is significant at the 

1% confidence level. 
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Drivers of intensity of internet use (2002)

0.126

0.253

-0.01

0.09

0.19

0.29

0.39

0.49

Having broadband at home Years of online experience

 
 

Drivers of intensity of internet use (2005)

0.423

-0.009
-0.01

0.09

0.19

0.29

0.39

0.49

Having broadband at home Years of online experience

 
 

The results of the two-stage least squares estimation show that in 2002 having a 

broadband connection at home had influence on intensity of internet use that was about 

twice the impact of years of online experience. By 2005, the magnitude of the home 

broadband connection’s influence on intensity of online use was much greater, while 

there is no longer a significant impact of years online experience. If years of online use 

are viewed as a proxy for pent-up demand for online speed, the results suggest that there 
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is little evidence of pent-up demand for high-speed in the 2005 internet population in 

contrast to the 2002 internet population. 

 

On the one hand, this is not too surprising – early adopters, the "low hanging fruit", have 

been picked. But it is important to recognize that there could be very different migratory 

patterns toward broadband. Internet use, rather than tapering off in recent years, could 

have continued its late '90's-early 00's upward climb. Broadband prices could have been 

on the decline or network speeds might have improved substantially. That or other 

forces might have meant more switching from dial-up to high-speed and more adoption 

"de novo" of high-speed by new users. 

 

None of these things have happened. Overall internet penetration seems to have settled 

into a comfortable middle-age pattern, with the share of online adults hovering in the low 

60% range in 2002 through 2004 and ticking up to 68% in early 2005. Fewer new users 

are coming online and those who do tend to start out with dial-up connections. In March 

2005, 6% of internet users had been online for a year or less, compared with 21% who 

said this three years earlier. According to Pew Internet Project combined November 2004 

through March 2005 data, only 23% of internet users online for a year or less were 

broadband users, less than half the rate for all internet users.  

 

Two other facts fill out the portrait of broadband penetration. First, the pool of 

experienced dial-up users – those most likely to switch to broadband – has decreased. In 

October 2002, there were 19 million dial-up internet users with 6 or more years of online 

experience. By March 2005, that number had fallen by about a third to 13 million. 

Second, as noted, the growth home high-speed subscribership in the past few years 

occurred while prices for broadband were flat. Broadband users in October 2002 reported 

a monthly bill of $38 while users surveyed in February 2004 reported a monthly bill of 

$39, during which time home high-speed adoption grew from 24% to 42% of internet 

users.  
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The declining effect of experience on intensity of internet use – or in other words the 

declining pool of impatient dial-up online users – suggests a broadband adoption curve 

that, while likely continuing to climb, does so at a slower rate than has been the case in 

the past several years. There is some evidence since March 2005 in support of the notion 

of slower growth in broadband adoption. First, the Pew Internet Project’s May 2005 

survey showed that 53% of home internet users had high-speed connections. This 

represents slight increase over the 50% number from March 2005 is within the margin of 

error for the two surveys, meaning one cannot be certain that the small increase is 

significant.6 Second, Comcast, which is the largest cable operator in the United States, 

reported lower growth in its high-speed internet business segment in its second quarter 

2005 financial results. The company added 297,000 subscribers in the second quarter of 

2005, down from 327,000 new subscribers in the second quarter of 2004 (New York 

Times, 2005a). Third, David Isenberg reports on his blog that the DSL Prime newsletter 

reported that “DSL adds” were down 33% in the second quarter of 2005.7  

                                                 
6 The May 2005 survey directed the question about respondents’ type of internet connection to 1,204 home 
internet users; the number of respondents for the same question in the March 2005 survey was 1,287. This 
yields a margin of error of plus or minus 4 percentage points for comparing percentage across samples. 
7 Isen.blog, http://www.isen.com/blog/, accessed on August 29, 2005.  
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Discussion and implications 
One clear contribution of this paper to the policy debate is that the broadband problem – 

if defined as pace of consumer uptake – is not taking care of itself with the passage of 

time. A declining pool of the most likely broadband adopters – experienced dial-up 

internet users – and few new internet users coming online (and relatively few of those 

adopting with broadband connections) suggest slower growth in home broadband than 

has been in the case in the past several years. The raw numbers tell part of the story, but 

the multivariate analysis tells the rest. Online experience explains none of the intensity of 

online use for individuals in 2005, whereas it had a significant effect in 2002. This 

suggests a population of internet users less likely to make the jump to broadband in 2005 

than in 2002.  

 

From the perspective of the theories of technology adoption outlined earlier, this pattern 

seems in line with the “real options” theory summarized by Hall and Kahn. For some 

Americans – current dial-up users and non-adopters – it pays to wait before adopting 

high-speed internet at home. The sunk costs of a computer, the switching costs of going 

to broadband (and perhaps switching email addresses), and the learning curve of trouble-

shooting networks, all may conspire to keep some people off the internet or content with 

dial-up. It may also be, to borrow from Rogers, that people delay in exercising their 

“option value” on the technology because they do not have a robust social system nearby 

to aid in the process of technology adoption.  

 

In the mix of policy ideas laid out at the outset – from sweeping calls to reform to 

market-oriented approaches advocated by the FCC – where does a finding of slowing 

broadband adoption fit in? The answer depends on how one assesses the opportunity cost 

of people not having broadband, or having relatively slow broadband connections at 

home. One estimate places the economic benefits of widespread broadband adoption at 

$500 billion for the United States (Crandall, 2001). At the individual level, no such 

quantification exists, although the Pew Internet Project has documented the self-reported 

benefits to internet access among users who go to health care and medical information 
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sites online, use e-government, seek out political news and information online, and 

various measures of social connectedness. The Pew Internet Project has also found that 

having a high-speed connection is associated with a greater likelihood of taking 

advantage of these Web sites (see Horrigan, forthcoming, on cross-cutting findings from 

the Pew Internet Project). Certainly there are economic costs to not having a “high-speed 

economy” and there are good reasons that those without high-speed internet at home miss 

out on various “social goods”.   

 

A more specific answer to the question above depends on the degree of impatience 

among policymakers. Policymakers whose constituents are hungry for broadband might 

adopt a policy disposition open to experimentation. Rural policymakers might fall into 

this category, as high-speed infrastructure may be unavailable and expensive for the 

private sector to provide; municipal provision of service is thus a very attractive policy 

option. In some U.S. cities, policymakers are partnering with the private and non-profit 

sectors to bring high-speed internet connections – and, it is hoped, associated economic 

benefits, to low-income people.8 In both cases, policymakers believe that challenges in 

overcoming adoption barriers justifies an activist policy approach in order to open up to 

user the benefits of high-speed access. With broadband adoption slowing, one might 

expect a growth in such activist policy ideas from policymakers at all levels of 

government.9  

 

An implication of these findings, then, is that policymakers, especially with the Telecom 

Act of 1996 likely to be rewritten soon, will undertake that task in the context of 

increasing calls for policy experimentation. It will be a challenge for policymakers and 

analysts, especially with the Telecom Act of 1996 likely to be rewritten soon, to craft a 

framework for satisfying demands for action at the state or local level that allows for 

constructive policy experimentation, not governmental failure.  
                                                 
8 One example of this recently announced is a partnership between the Local Initiatives Support 
Corporation and One-Economy to invest $1 billion to bring high-speed connections and specialized content 
to 100,000 low-income people. More information is available at: http://www.one-
economy.com/press/releases/050809-access-at-home.asp. 
9 Some might see a high likelihood of “government failure” in addressing the broadband problem, making 
any activist policy measures quite risky. In taking that view, Crandall et.al. (2004) see removing federal 
barriers to investment, as the FCC has recently done, as a more sensible policy approach. 
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A final point has to do with the availability of information about the quality of high-speed 

infrastructure. Not enough reliable information exists on the availability and speed of the 

existing plant of telecommunications infrastructure.10 If upgrading the quality of the 

network is a policy goal, it makes sense to have the data to engage in meaningful 

oversight of whether the goal is being attained. That means gathering data about network 

deployment and speeds. Carriers may protest that this may require that they disclose 

proprietary information. Whatever the legitimacy to these concerns, they should not 

foreclose discussion on how to develop a meaningful reporting system to allow 

policymakers and the public to understand the status of the nation’s communication 

infrastructure.11  

 

 

 

                                                 
10 Data from the Pew Internet Project show that 58% of all dial-up internet users say broadband is available 
where they live, 15% say it is unavailable, and 26% do not know. Such self-reported data on infrastructure 
is inherently suspect since respondents may be wrong about availability of broadband or, as one-fourth 
report, not know. On the other hand, FCC data show that broadband is widely available – to 99% of the 
country’s zip codes. However, carriers are required to report zip codes where they provide service, but this 
may not mean all residents in a zip code have access to broadband. 
11 One could imagine strong “homeland security” reasons for policymakers to have such information about 
the communication infrastructure.  



 26

References 
Bauer, J.M., Gai, P., Kim, J., Muth, A., Wildman, S.S. (2002), “Whither Broadband 
Policy”. Paper presented at the 30th Annual Telecommunications Policy Research 
Conference. Available online at http://tprc.org/papers/2002/72/Broadband_v1.pdf.  
 
Bleha, Thomas (2005). “Down to the Wire”, Foreign Affairs. May/June.  
 
Crandall, Robert W. and Charles L. Jackson (2001). The $500 Billion Opportunity: The 
Potential Economic Benefits of Widespread Diffusion of Broadband Internet Access. 
(Criterion Economics).  
 
Crandall, Robert, Robert Hahn, Robert Litan, and Scott Wallsten (2004). “Bandwith for 
the People”. Policy Review, October. Available online at: 
http://www.policyreview.org/oct04/crandall_print.html.  
 
Flamm, Kenneth and Anindya Chauduri (2005). “An Analysis of the Determinants of 
Broadband Access.” Paper presented at the 33rd Telecommunications Policy Research 
Conference.  
 
Ferguson, Charles (2004). The Broadband Problem: Anatomy of a Market Failure and a 
Policy Dilemma.Washington, D.C.: The Brookings Institution.  
 
Hall, Bronwyn and Beethika Kahn (2002), “Adoption of New Technology” from New 
Economy Handbook.  
 
Horrigan, John (2002a). “Getting Serious Online: As Americans Gain Experience, They 
Use the Web More at Work, Write Emails with More Significant Content, Perform More 
Online Transactions, and Pursue More Serious Activities”. Pew Internet & American Life 
Project, March. Available online at: 
http://www.pewinternet.org/PPF/r/55/report_display.asp.  
 
Horrigan, John (2002b). “The Broadband Difference: How online Americans’ behavior 
changes with high-speed Internet connections at home”. Pew Internet & American Life 
Project, June. Available online at: 
http://www.pewinternet.org/PPF/r/63/report_display.asp.  
 
Horrigan, John, forthcoming. “Portraits of American Internet Use” in Robert Kraut ed. 
Domesticating Information Technology. London: Oxford University Press.  
 
Lassman, Kent (2205). “On the Municipal Provision of Broadband Services”. Testimony 
before the Florida House of Representatives, March 17. Available at the Progress and 
Freedom Foundation Web site: http://www.pff.org/issues-
pubs/testimony/050317flmunibroadband.pdf.  
 
Martin, Kevin (2005). “United States of Broadband”. Wall Street Journal. July 7.  



 27

 
New York Times (2005a), “Comcast’s Second-Quarter Profit Jumps 64 Percent”. August 
2. 
 
New York Times (2005b), “Verizon to Sell High-Speed New Connections for $14.95 a 
Month”. August 24. 
 
Odlyzko, Andrew (2003). “The Many Paradoxes of Broadband” First Monday. Available 
online at: http://www.firstmonday.dk/issues/issue8_9/odlyzko/. 
 
Rogers, Everett (1995). Diffusion of Innovations. New York; The Free Press, 4th edition. 
 
Technology Daily (2005). “U.S. Drops Two Spots on OECD Ranking,” May 25.  
 
Telecommunications Reports (2005). “U.S. Falls in OECD Broadband Rankings: Korea 
Stays in Lead”. June 15. 


