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Abstract

Recent anxieties over the digital divide have cet®n the observation that uptake of the
internet is shaped by a number of identifiablecgthased factors. Yet is the internet any more a
product of material geography than previous comeation technologies? Our contribution in
the present article seeks to address this qudsyialeploying quantitative techniques to examine
whether the country-level adoption of past commaitnen networks — mail, telegrams and
telephone — was shaped by similar socioeconomioracOur results reveal striking similarities
in the domestic attributes — income, educationtese openness — influencing rates of uptake

across all four technologies during their majoriqus of diffusion.
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I ntroduction

The emergence of the internet has been greetecawitix of optimism and pessimismhe
Economis2007). On the one hand, cyber-optimists have caiet) the potential ability of the
internet to free people from traditional place-lasenstraints, and how the technology provides
new opportunities for previously marginalized asttwr engage in distanciated forms of
communication, political mobilization and econoraixchange (Negroponte 1998; Friedman
2005; Tapscott and Williams 2007). On the otherdhagber-pessimists have drawn attention to
the internet’s divisive nature, pointing towardstgéndency to reinforce existing and generate
new socio-economic inequalities across space (URM@A ; Lucas and Sylla 2003; Stevens and
O’Hara 2006).

Many geographers, but not all, have fallen ints thtter camp (Torrens 2008). Hence,
they have highlighted the existence of inequalitieimternet availability, access and usage,
widely-dubbed the “digital divide” (Graham 2008)okéover, calling into question cyber-
optimists’ claims about the uniquely emancipataajune of the technology, they have suggested
that these divides are mapped onto existing sgaggualities (Warf 2001; Zook et al. 2004).
Indeed, far from eliminating the significance ofteréal geography, it is argued that the
grounding of the global internet network in partésuerritories is crucially dependent on
enabling place-based characteristics (Malecki 290&rf 2007).

All of which raises an important question: is theernet any different from previous
technologies? We know from recent statistical negethat uptake of the internet has been
governed by a number of identifiable place-basetbfa. Yet was the uptake of past
communication technologies constrained by simitrgyaphic attributes? Understanding this

question is instructive about the extent to whipkake of the internet is more a product of



material geography and therefore likely to accaetuzequalities (Cutter et al. 2002). More
generally, it says a great deal about continuithhergeographic patterns of diffusion, and
whether we can make predictions about the fututbefnternet on the basis of previous
technologies (Perkins and Neumayer 2005).

Our contribution in the present article tackles tipuestion. Focusing on the digital divide
at the global scale, we use large-sample econartetiniques to investigate whether the
internet is any different by examining the domedgterminants governing the spatio-temporal
diffusion of two public mobilities (i.e. mail andlegrams) and two personal mobilities (i.e.
telephones and the internet) across countriesgriedn 2006). Our results highlight a high
degree of continuity, in that many of the same dasuntry socioeconomic characteristics —
income, education and trade openness — are foustthjme the uptake of all four technologies

constituting different mobilities during their majperiods of diffusion.

Theglobal digital divide and its underlying deter minants

Although the digital divide is a complex construghich can be understood in many different
ways, mainstream accounts have tended to defingagtms of variations in the spatial or social
distribution of internet infrastructure, access/andsage (Corrocher and Ordanini 2002, Selwyn
2004; Oyelaran-Oyeyinka and Lal 2005). Such divitege been identified at a number of
different spatial scales (Warf 2001). Thus, digitisides have been documented at the
national/sub-national scale, e.g. spatially betwadan and rural areas (Whitacre and Mills
2007) and socially between different ethnic/ragr@ups (Gibson 2003); macro-regional scale,
e.g. between countries or cities in the same re(@din 2005; Oyelaran-Oyeyinka and Lal

2005), and at the global scale (Drori and Jang 2D0&a and Mia 2008).



At the latter scale, much of the existing literathas focused on aspects of the ‘global
divide’ (Norris 2001, pg.4) in internet availabjlitaccess or usage between developed
economies, on the one hand, and developing ecospornighe other (UNDP 2001; Drori and
Jang 2002; Dutta and Mia 2008). This reflects camedout the impact of the digital divide on
poverty, economic growth and other aspects of d@gweént in low-income countries, and how
the internet may entrench existing socio-spatiadjiralities (Lucas and Sylla 2003; James 2007;
Al-Fahad 2008). Indeed, a common theme of appiad,many academic, discourses
surrounding the global digital divide is that naviog the gap in internet access will help low-
income countries to modernize and develop (seedard008). Yet, as shown in figure 1, the
digital divide not only exists between developed developing countries. Within each of these
generic country groupings, cross-national variaimninternet uptake can be found, pointing to a

more complex geography of digital inequality.

Figure 1 around here

One way of thinking about these cross-nationabtians in internet uptake is as a case of
spatio-temporal diffusion (Wood 1998; Comer andk&/i2008). Briefly, diffusion can be
understood as a process whereby a new innovatireadpthrough a social system over time,
sometimes replacing (or partially substituting)stixig innovations (O’Loughlin et al. 1988;
Shiode et al. 2004; Perkins and Neumayer 2005). maim mechanisms are identified in the

literature to explain diffusion: (a) epidemic-tyggnamics whereby contact with previous



adopters stimulates uptake as potential adoptars Ebout a new innovation and; (b) economic-
type mechanisms whereby potential users adopt anmewation as it becomes profitable, with
uptake characteristically spreading as costs lmwegeturns improve over time in response to
learning. For the former, spatio-temporal variagiamuptake reflect differences in patterns of
contact between adopters and potential adopters;eal economic accounts emphasize
variations in the characteristics of adopters, wiime actors better able to afford the costs of an
innovation or exploit its economic benefits (Rogee95).

Implicitly or explicitly, both of these explanatisiave been invoked in recent work
concerned with the international diffusion of théernet. Empirically, this work has identified a
number of domestic, contextual factors underpinmiregs-national differences in internet
penetration. The most important of these deternt&amd one which resonates closely with
broader concerns about the global digital divideedssed above, is wealth. In nearly all studies,
per capita income emerges as a positive correfateesnet hosts and/or users, across both
developed and developing country samples (Baugr 2002; Baliamoune-Lutz 2003; Guillén
and Suarez 2005; Crenshaw and Robison 2006). Tieriamce of wealth can readily be
explained in terms of economic-type models: coringdb the global internet network requires
large capital investments (e.g. in terms of hulzklares) and users have to be able to afford
access charges and interface hardware. Hencetiedfdemand for the internet is likely to be
greater in wealthier countries, providing an inoenfor private sector investments in internet
infrastructure and services. At the same time gbei\and public actors in wealthier countries are
more likely to possess the financial capacity tadfthese investments, or else raise finance from

capital markets (Beilock and Dimitrova 2003; Lueasl Sylla 2003; Warf and Vincent 2007).



While income explains a large amount of cross-maficnequalities, the literature
identifies three further determinants. One of trestwidely studied is human capital with a large
number of studies showing that education exertss#tipe influence on domestic uptake of the
internet (Kiiski and Pohjola 2002; Baliamoune-L@003; Quibria et al. 2003; Andonova 2006;
Liu and Gee 2006; Vicente and Lopez 2007). Mogtlyikthis is explained by the importance of
linguistic and computer literacy for internet usglget also by the fact that an educated workforce
makes it easier and cheaper to install, operatevaidtain the network infrastructure needed to
connect to the global internet network (Lucas ayith®003; Chin 2005; Warf and Vincent
2007; Comer and Wilke 2008).

Institutional quality, in terms of how well the titstions of state function, make
decisions and exercise authority, is another aitigifiound to affect uptake (Guillén and Suéarez
2001, Hargittai 1999; Andonova 2006; Chin and ka006; Crenshaw and Robison 2006; Liu
and Gee 2006). Its significance is widely attrilolte the influence of a country’s legal, political
and regulatory environment over commercial invesitnaecisions (Henisz and Zelner 2001).
Investors are more likely to make large capitalayst in telecommunications infrastructure
where the institutional environment provides stabéeure and credible conditions for
investment, such that investors are more likelgkitain economic returns from their outlays.

A third variable is trade (Baliamoune-Lutz 2003)ade potentially lowers the costs of
acquiring the technologies required to interfacthe internet, as well as increasing the
economic incentives to adopt competitiveness-enhgriechnologies, of which the internet is a
prime example. The influence of trade might alsupibly work via contagion as actors in one
country learn about and emulate technological @smade in another country. Finally, a

number of studies have identified a role for domegstecommunications policy, with



privatization, deregulation and policies fostergrgater price competition between service
providers — for example, through mandatory unbumgdéind access to the local loop — identified
as a positive correlate of internet diffusion imgdes of wealthier countries (Hargittai 1999;

Bauer et al. 2002; Guillén and Suarez 2005; Wabi720

Istheinternet any different?

The finding that internet adoption has been comstthby fairly durable contextual factors would
appear to support cyber-pessimists’ arguments aheutendency of the technology to reproduce
existing geographic inequalities. The question asisied in the present article, however, is
whether the internet is any different. At a conaaptevel, there are a number of compelling
reasons to believe that similar socioeconomictattes may have influenced the uneven
geographic uptake and diffusion of past commurocetechnologies.

As with the internet, technologies such as mdigaphy and telephony comprise
complementary networks of physical artifacts, suppg infrastructures and users (Hugill 1999).
Moreover, the grounding of these elements in plzacged contexts is likely to have similarly
depended on the hardware and software requirecke mine technology function, as well as the
ability, willingness and motivation of potential@aters to make use of communications services.

We therefore expect income to have played an ggpaibtal role in the uptake of older
communication technologies. As with the internetnéstic demand for mail, telegraph and
telephone is likely to have risen with per capitedme, in that wealthier individuals should have
been better able to afford respective user chagedgossibly have greater uses for these media.
On the supply-side, income is also likely to hagerbimportant, with the ability of private or

public actors to respond to this demand by makapital-intensive infrastructural investments



likely to have increased with wealth (Willmore 200 much the same way as the internet,
demand for past communication services is likelgawe been influenced by the ability of actors
to use them, and therefore by basic levels of @ducaAn educated population may have
additionally supported the effective and cost-&fit installation, operation and maintenance of
communication systems, facilitating their expansion

Investments in capital-intensive infrastructureshsas the electric telegraph and
telephone services are also likely to have beesitbanto the domestic regulatory, legal and
political environment. In much the same way asitiernet, the existence of weak, unstable
and/or corrupt political institutions would plaulsithave hindered the willingness of profit-
seeking private actors to invest, retarding theaespn of new communications infrastructure.
Additionally, institutional instability will have iade it less likely that governments would be able
to commit to, raise finance for, and complete Igrgblic-sector communications projects, such
as the construction of telegraphy networks.

Similarly, the commercial value of mail, telegragoid telephones in facilitating
international exchange, together with greater cditipe pressures, means that demand for long-
distance communications services is likely to haeen greater in open economies. The
geopolitical significance of trade for maintainiogextending economic and political power is
also known to have led governments of major traéicghomies such as Britain to subsidize the
development of public mobilities such as inter-doytelegraphy networks (Hugill 1999).
Additionally, trade is likely to have been instrum in spreading awareness about new
communication technologies, with domestic firmgméag from their foreign counterparts
(Standage 1998). As per contagion models, such letme may have subsequently spilled-over

into the wider population, stimulating uptake bwpte individuals.



Of course, the ultimate arbiter of whether the gaphic determinants of the internet and
earlier communication technologies are similamigpgical study. There is some existing
evidence which points to continuity. Quibria et(2003) and Torero et al. (2006), for example,
find a positive relationship between GDP per capitd the number of telephone mainlines.
Henisz and Zelner (2001) show that institutionaldy has a negative influence on the uptake of
digital telephone infrastructure. Similarly, Quéoet al. (2003) find that more educated countries
have more telephone mainlines, while Perkins anghiNg/er (2005) estimate a positive
relationship between levels of trade opennesslamdptake of digital telephony. More generally,
Arnum and Conti (1998) find a positive, bivariatarelation between the wired ratio (the sum of
electricity usage, phone lines and televisionscagita) and the internet ratio (the sum of internet
hosts, domains and web pages per capita).

Yet these studies hardly constitute a robust englitest of continuity. They are far from
comprehensive, examining only a scattering of compation technologies and determinants,
and they use different definitions, methodologied samples. What this suggests is the need for
a more comprehensive and methodologically congisteslysis. We seek to undertake such an
analysis using econometric estimation techniqudspamel data on mail, telegram, telephone and
internet uptake. We test the following four hypatbe wealth, education, institutional quality
and trade openness respectively have a positilteeimte on per capita uptake of the internet,

mail, telegram and the telephone.

M ethodology

Our scalar unit of analysis in the present studiésstate. We readily admit that analyzing

technological diffusion at the country-level potatlly masks a great deal of sub-national
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geographic variability — e.g. between urban andlrareas — in levels of availability, access
and/or usage over time (Graham 2002; Standage 1968)ve maintain that our
“methodologically nationalist” approach neverthslesmains a useful one for understanding the

factors which shape telecommunications connectoagr time.

Dependent variable

Our dependent variables for the present studyhareespective annual growth rates in a
country’s per capita uptake of mail, electric tesgah, telephones and the internet. The first two
of these, mail and telegraph, are examples of Wklerman (2006) labels “public mobilities”.
Telephones and the internet, on the other handparsonal motilities”. As their name suggests,
public mobilities involve the use of communicati@chnologies designed for the public at large,
access to which is mediated through operating agehich may lie outside the user’s private
sphere (Milne 2009). Conversely, personal mobditresolve ‘self-propelled’ communications
through media, often characterized by greater admiéy and convenience to private users.
Whereas the mediated nature of public mobilitieglies temporally lagged communications
amongst participants, the individual charactererSpnal mobilities allow near instantaneous
communication, reception and transmission betweagaphically distanciated actors (see
Kellerman 2006).

We use a flow measure of usage for mail and tetegyréor which we have data on the
number of mail items and telegrams sent, both peraapita basis. We also deploy a usage
metric for the internet, albeit one that measureslvers of internet users per capita, rather than
actual levels of usage (e.g. number of hours oplirer telephones, on the other hand, we are

forced to use a stock measure of infrastructurtherform of numbers of telephones per capita.
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We would have preferred to use exactly the same ¢ypneasure across the four technologies,
but data limitations mean that this was simply pagsible.

Data for our dependent variables for mail, telegeana telephone are taken from Mitchell
(2003). In the case of mail and telegraph, the gi&dch as far back as 1830 and 1850,
respectively, but comprehensive trade data areailadée before 1870, so our panel starts with
this year for these variables. For telephonespauel starts in 1890. The telegraph panel ends
before 1970.For mail and telephones, the panel stops in 19@2al unavailability of the
historical trade measure variable beyond this paiatk of data for the dependent and/or the
explanatory variables mean that the sample co\&ré%and 101 countries for mail, telegram
and telephones uptake, respectively. This is gifarhiversal coverage, but all samples cover not
only high-income countries, but also a wide ranfgew-income ones. (Details of countries and
the relevant time periods included in each of stereations can be found in the appendix). Our
dependent variable for the internet uses data Monid Bank (2005). These data begin in 1991,
but the sample ends in 2003, owing to lack of dataome of the explanatory variables.

Countries enter and — occasionally — exit (e.gindutimes of war) the dataset according
to the availability of data. Our panel is thereftwabalanced”, but the panel estimators used in
the present study are able to accommodate suchldai@ses where territorial changes have
occurred during the period of study (e.g. Germathng data refer to the country in the borders
during the year in question. All our variables acemalized by either GDP or population, which
also vary with territory, such that boundary chande not represent a major problem for the

analysis.

! Since we are only interested in the determinahtstake growth, we restrict our analysis to theque
before 1970, during which time the number of selggrams is expanding in the vast majority of

countries. After this date, telegraph usage beginkecline, sometimes quite dramatically.
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We chose to focus on postal mail, the electriggielph and the telephone because of their
historic role in communication. All three technaleghave — to a greater or lesser extent, and for
longer or shorter periods of time — assumed cemtnabrtance in allowing actors to
communicate over space. The chronology of the olgies runs as follows. Modern, pre-paid
and publicly accessible postal services began ¢oad@ in the first half of the nineteenth century,
many of them as public monopolies (John 1986; Wilen2002). Postal mail was joined in the
second half of the nineteenth century by the etetgtegraph. (Standage 1998). The electric
telephone first emerged in late 1870s, althougVag not until the second half of the twentieth
century that telephones became more widely usesideuthe core of high income, industrialized
economies (Hugill 1999; Guillén and Suarez 2005 hternet dates back to the late 1960s and
1970s in university and military settings, but ohgan to be adopted by a wider range of
consumer, business and governmental actors irettye ¥990s (Warf 2001; Shiode et al. 2004).
Still, despite becoming one of the fastest diffgdichnologies ever, the density of hosts,

connections and users remains highly uneven (Gr&t@2).

Independent variables

The four main explanatory variables included inghely — GDP per capita, education,
institutional quality and trade openness — werectetl because they have all been identified in
recent empirical studies as correlates of natioriatnet availability, access and/or usage. We do
not explore the role of telecommunications regulapmlicy or prices — simply because there are
no comparable historical data for competition (atiter) policies or user prices for mail,

telegram and telephone markets. Still, to the éxtteat no previous studies have analyzed the
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role of wealth, education, institutional qualitydatmade in the uptake of our four different
communication technologies, we believe that oudstmakes an important contribution to the
literature.

Data for GDP per capita is taken from Maddison @0Bor education, we use data on
primary schooling since, strictly speaking, not imacore than basic education is necessary for
the use of communication technologies. In the chslee internet, we take the primary enrolment
ratio, using data from World Bank (2005). Theseadatly cover the period from the 1960s
onwards and we therefore use Mitchell’s (2003) datshe number of primary school students
per capita for mail, telegrams and telephone.

In order to capture institutional quality, we usenttz’s (2000) metric of political
constraints, which is the only available measuat teaches far enough back into the past. It
measures the extent to which political actors arestained in their future policy choices by the
existence of other political actors with veto powaerd by the distribution of political preferences
across and within these branches of the politigstiesn. That is, it captures the degree to which
governments are able to credibly commit to maimgman existing regulatory regime, and
therefore the degree of investment risk. Henisata ¢thave been used to measure institutional
quality in previous studies investigating the umedédfusion of telecommunication technologies
(Henisz and Zelner 2001; Andonova 2006), but @&isadmittedly crude proxy variable for
institutional quality. Our trade measure — traderogess — is given by the sum of exports and
imports divided by GDP. For the internet, we usedieom the World Bank (2005). However,
because these data do not stretch far back in timepnstruct a measure of trade openness for

our three historical technologies using data fraanbigeri (1998) and Maddison (2003). Table 1
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lists the variables, the underlying concept meakusbether the variable represents a proxy for

this concept, together with respective data sources

Dealing with statistical problems

An important statistical challenge is how to de#hvthe fact that uptake of new technological
innovations characteristically accelerates oveefias they benefit from increasing returns to
adoption (Rogers 1995). Such dynamics have beemaas empirically in the historic spread of
communication technologies such as the electrggtaph and telephones (Shiode et al. 2004), as
well as the internet (Chinn & Fairlie 2006). Wittime present study, we control for these
temporal dynamics by including year-specific timamanies, which potentially capture global
changes in the availability, cost and functionadifyany one technology that affect all countries
equally.

We additionally include the natural log of the papita technology uptake, lagged by one
year. This controls for conditional convergencee Tate of diffusion of many technologies is
influenced by the existing levels of penetratianthiat countries with higher levels of uptake
characteristically experience slower uptake grofiénisz and Zelner 2001; Perkins and
Neumayer 2005). We also include the lagged logdinology uptake to control for
autocorrelation in the error term (Beck and Kat2@)9 The growth rate is equivalent to the
natural log of a variable minus its natural log @nevious period. Hence regressing the growth
rate on the log-level lagged by one period is egjent to regressing the log-level on the lagged
log-level. The only difference is that the estindateefficient of the growth rate equation is that
of the log-level equation minus one. What is imanotthere is that the inclusion of what is

effectively a lagged dependent variable (LDV) akows to indirectly control for autocorrelation.
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We employ standard errors that are robust to aryitneteroscedasticity to deal with the other
common problem of statistical inference.

Another statistical issue is reverse causality Winauses problems because the variable
that is subject to reverse causality is also cateel with the error term. The one variable that is
likely to be most affected by reverse causalityasle openness. Higher levels of trade openness
may well be instrumental in accelerating the dormegitake of new communication
technologies. Yet uptake of new communication tetdgies may also stimulate higher levels of
trade by, for example, enabling the functioningegfional and international production systems
(Lew and Cater 2006; Clarke and Wallsten 2007).dé&&d with this problem by using a dynamic

panel data estimator in which trade opennessasdieas an endogenous variable (see below).

Estimation technique
Panel data — of the sort used here — is typicaliyrated with either a random- or a fixed-effects
estimator. The advantage of the random-effectmastir is that it is more efficient because
estimation is based on variation over time witlonmtries, as well as on variation across
countries. The country fixed-effects estimatortlos other hand, exclusively uses the within- or
over-time variation in countries. Fixed-effectsimsttion is particularly inefficient for
explanatory variables that change little over tiftee disadvantage of a random-effects estimator
is that it produces inconsistent estimates if thentry-specific fixed-effects are systematically
correlated with one of the explanatory variables.

In the next section, we first report random-effeagimation results. Formally, this is

modeled as follows:
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(Iny, =Iny, ) =B+ BIn Y+ B,In GDPpg + B, primequ+ B, instqyak 56 trade
+6, +(a; +u,) 1)
wherei denotes each country ahdach yeary is technology uptake per capita and the

random effects assumption is that the unobservedbra effectsa; have zero mean and are

uncorrelated with each of the explanatory variablés additionally report results from a fixed-

effects estimation, which models the no longer as a random part of the error procegsad

country-specific fixed effects. Lastly, becausef{(#¢d-effects estimations are slightly biased in
the presence of the LDV (Nickell 1981) and (2) wishwto explicitly declare trade openness as
an endogenous variable, we also use Arellano amd’B@1991) dynamic generalized method of
moments (GMM) estimatdrThis estimator removes country fixed-effects bgtfdifferencing

the data. The first difference of the LDV and o #tmdogenous variable are instrumented for by
the levels of each variable lagged by at leastgermods. OuiT, the total time period, is

relatively large, which would give a very large ruen of potential instruments. However,
because using too many instruments can bias timeatgin results (Roodman 2007), we restrict

the use of lagged instruments to a total maximueefen.

Results

Table 2 reports random-effects estimation res@msistent with past empirical research, GDP
per capita, education, trade openness and instiitguality are found to be positive and
statistically significant correlates of domestiogth in internet users. Across all four

technologies, we also find that countries withghler level of penetration in the previous year

2 We say “slight” bias because the Nickell (198 Bshiliminishes &8, the time period covered by the

estimations, increases and (with the exceptioruofriiernet estimationdl is large.
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experience lower growth rates, a phenomenon wellih@nted in the innovation diffusion

literature (Perkins and Neumayer 2065).

Table 2 around here

Of greater interest is the question of whetherdisterminants of uptake growth for our
three historic communication technologies matchinkernet’s. In the case of wealth, we find
such similarity, with GDP per capita positively astdtistically significantly correlated with the
uptake of telegrams and telephones. This is epflalusible. Like the internet, previous
communication technologies involved large, up-frompital investments, and their expansion is
likely to have depended on the ability of consunterafford user charges. GDP per capita is
insignificant for mail, but becomes statisticaligrgficant in the fixed-effects estimation (see
below).

Turning to education, we find that the number am@ary-schooled students is positively
and statistically significantly correlated withégtams sent and telephones per capita. This is
consistent with idea that uptake depends on peagbddity to use communications media and
therefore some basic level of schooling. Again,d@tacation variable is statistically insignificant
for mail in the random-effects estimation, but bees significant in the fixed effects estimation
(see below).

However, our measure of institutional quality appda have no statistically significant
influence on any of the three historic communigatechnologies, with coefficients for mail,

telegrams and telephones statistically indistingalide from zero. Although contradicting

® The coefficient sizes should not be compared wétth other across the technologies. The samples are

too different, particularly with respect to timey such a comparison to be useful.
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conventional wisdom about the importance of insbtal quality on large infrastructural
investments, our results might simply reflect thading role played by the private sector in
financing internet growth (Warf 2001). While maéJegraph and telephone systems often began
their life in the private sector, a large shar@egstments in expanding these systems were
subsequently made by public actors (John 1996 nvgile 2002). And because private actors are
likely to be more sensitive to domestic factorguancing investment returns, differences in
ownership provide a possible explanation for timsmaalous result.

Finally, for trade openness, we find consistencgughout. As with internet users, mail
items, telegrams and telephones per capita aposiliive and statistically significant correlates
of a country’s share of trade in GDP. A possiblplamation for this finding is that, by exposing
firms to greater competition, domestic imports argdorts might stimulate demand for
productivity-enhancing communication technologlégher levels of trade are also likely to
expand demand for communication technologies t@ttent that it implies the need for
increased long-distance transactions between actdifferent countries. As per epidemic
models of diffusion, international trade additidypadotentially supports cross-country learning,
with actors in countries more open to trade mdeelyito learn about the benefits of new
communication technologies.

Note that the reported R-squared values are relgtiow. This is because we have
chosen to take thgrowth ratein uptake as the dependent variable. If we haentdke logged
uptakelevel as the dependent variable instead, then the Redjyalues would be far higher
(above .9), while the estimated coefficients amas@ard errors of all the explanatory variables
other than the LDV would be exactly identical. Tduefficient of the LDV itself would be that of

the growth rate estimation plus one, as pointechbatre, while the standard error would again
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be identical. The relatively low reported R-squavatlies should therefore not be mistaken as
evidence of a poor fit of our model: measurestakefd to be low when the estimating equation
is in growth rates rather than in levels.

In table 3, we trade-off efficiency for potentialigs in consistency of estimations by
estimating a fixed-effects model instead. For tiree historical technologies, the results are all
in line with the random-effects estimation resuttscept that per capita income and primary
education variables now become statistically sigaift with the expected positive coefficient
sign for mail?

In the case of the internet, however, there isaadtic difference between the random-
and the country fixed-effects results. With theeptmons of the existing uptake level and per
capita income, all of the other explanatory vaesldre statistically insignificant. How might we
explain this discrepancy? Most likely, the ansvies In the fact that these explanatory variables
change relatively little during the short spanmdérnet diffusion, such that the fixed-effects
estimation becomes extremely inefficient. The freffibcts, together with the existing level of
uptake, absorb an enormous amount of variatiohardata over the thirteen years of data
covered in the study. Hence the fixed-effects estommost likely fails to identify the effect of

the socioeconomic determinants.

Table 3 around here

* We have no explanation for why the political coaistts variable becomes significantly negativease
of mail. Yet institutional quality is a variableahchanges very little over time. For such varigbitis not
uncommon for the estimated coefficient sign to elwih moving from random- to fixed-effects

estimations.
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In table 4, we account for Nickell (1981) bias e potential endogeneity of trade
openness by using the GMM estimator of Arellano Bodd (1991). For this estimator, the
dependent variable now has to be the (logged) egd&alel. As pointed out above, regressing the
log-level on the lagged log-level is equivalentégressing the growth rate on the lagged log-
level, the only difference being that the estimateeifficient of the growth rate equation is that of
the log-level equation minus one. The GMM estinmatiesults are very similar to the fixed-
effects results in terms of sign and statistiogihgicance of the estimated coefficients. In
particular, trade openness, the endogenous vayianhains a statistically significant and
positive determinant of mail, telegram and telefgsouptaké. This suggests that our results are
robust to correcting for the Nickell (1981) biasgarating from the LDV and accounting for the

potential endogeneity of trade openness.

Table 4 around here

Conclusion

Amongst the concerns surrounding the internetasithwill give rise to new socio-spatial
inequalities forged around informational dividesvieen the so-called digital “haves” and “have
nots”. Underlying these fears is the observati@t the global internet network is not available

“anywhere and everywhere” (Graham 1998, p. 168)ather, its grounding in place crucially

> Note that the number of observations is slightiaber in the GMM estimation compared to the
random- and fixed-effects estimations due to thedrfer instrumenting the lagged dependent and
endogenous variable with further lags. The GMMneation results have to be regarded with some
caution as the estimator is more suitable for sagwith smallefl. Also, the estimator depends on the
assumption that there is no second-order autoatiorl Fortunately, test results reported in theta

suggest that this hypothesis cannot be rejected.
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depends on geographic factors influencing the denf@mthe internet and the ability of actors to
supply this demand (Agnew 2001; Sassen 2002; WTR Our aim in the present article has
been to place these anxieties within context byrexismg whether the adoption of previous
technologies — namely, mail, telegrams, telephoatthe national level was shaped by similar
socioeconomic attributes identified in recent waskenabling or constraining the domestic
uptake of the internet. That is, we seek to addiressjuestion of whether uptake of the internet is
more a product of material geography than prevammsmunication technologies, and therefore
more prone to reproducing existing geographicaiberibed inequalities.

Our statistical results reveal a striking levetohtinuity in the territorially-grounded
socioeconomic attributes shaping the uptake oédsfit communication technologies
constitutive of public (i.e. mail and telegraph@igrersonal mobilities (i.e. telephone and internet)
over the past one-and-a-half centuries. We thukifibome has not only influenced spatial
variations in the growth of internet users per taapt the country-level over time, but the same
applies to mail, telegrams and telephone systemssofital continuity is also apparent in the
case of education and international trade: levefgimary education emerge as a positive
statistical correlate of domestic growth ratesrfail, telegrams, telephones and internet users.
Similarly, we find that trade openness is assodiatith a faster growth rate of all four
communication technologies examined in the prestenly. Transnational networks via export
and import linkages would, in other words, appeadt as a catalyst for the domestic expansion
of communication services, both old and new. THe erception is institutional quality. While
identified as a statistically significant correlateinternet usage, we find that institutional dtyal

had no statistically significant influence on umak mail, telegrams or telephones.
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Our findings therefore indicate that internet wsaguld, for the most part, appear to be
unfolding unevenly across geographic space acagtditong-standing geographic determinants
which similarly influenced cross-national variatsoin the uptake of previous communication
technologies. While the internet may be new, ireothords, many of the factors governing its
uptake are not. To this extent, our results couateitto a growing body of work which has sought
to caution against claims about the supposed nowgéthe internet, and the suggestion that it is
somehow different (Graham 1998; Malecki 2002; Zebkl. 2004;The Economis2007).

Turning to debates about the digital divide, statistical results indicate that the internet
is not uniquely prone to geographically-producezhunality. That is, usage of the internet does
not generally appear to be more a product of ttidates of place than the availability and/or
usage of previous communication technologies. Walavqualify this statement by noting that
the internet is the only one of the four communaratechnologies whose uptake has been
affected by institutional quality. Further, becao$elata limitations, we cannot test the influence
of telecommunications regulatory policies and/@rywices, which are known to influence
uptake of the internet. Yet the finding that wea#tiucation and trade have produced inequalities
across the three historic communication technotogi&mined here suggests that the way in
which material geographies affect the internetsunique.

All of this does not mean that public policy-maksh®uld not worry about the digital
divide. Approximately four-fifths of the world’s paolation remains “offline” indicating that,
despite ongoing catch-up in the number of usedgireloping countries, a significant global
divide persists (Dutta and Mia 2008). Indeed, #ttiiic communication technologies are
anything to go by, geographic disparities are jikel continue to narrow in the 2tentury but

not disappear. Another reason to warn against carepky is that statistics indicating a growing
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number of users in developing countries, and aomang gap with developed economies, may
hide as much as they reveal. For a start, aggregatary-level figures for internet access,
infrastructure or usage conceal some of the maltipimestic divides of the internet, manifest in
variations between different geographical areasooial groups (Norris 2001; Warf 2001).
Moreover, as pointed out by Graham (2008), theicglahip between internet access/availability
and development is far more complex than binarpacts of usage/non-usage suggest. For
example, the ability of domestic actors to expllo# commercial opportunities provided by the
internet — e.g. by penetrating foreign markets H-lvé mediated by a complex of additional
place-based, extra-territorial and internationatdes. Indeed, there is a danger of focusing solely
on internet access, and of over-emphasizing intdraged development approaches to the
exclusion of other crucial development intervensi¢€hin 2005; Oyelaran-Oyeyinka and Lal
2005). Still, to the extent that inequalities iteimet access and availability may affect human
development, tackling the divide remains a mattgrublic concern. Our finding that the factors
producing the divide are not altogether new suggbstt policy-makers might draw useful

lessons from the past in seeking to advance uptb#e internet.

24



References

Agnew, J. 2001. The new global economy: Time-sgacepression, geopolitics, and global
uneven developmeniournal of World-Systems ReseaitR):133-154.

Al-Fahad, M. 2008Bridging the global digital divideSaarbriicken: VDM Verlag.

Andonova, V. 2006. Mobile phones, the internet gnedinstitutional environment.
Telecommunications Poli30:29-45.

Arellano M., and S. Bond. 1991. Some tests of $gation for panel data: Monte Carlo
evidence and an application to employment equat®egiew of Economic Studig6:277-
297.

Arnum, E., and S. Conti. 199Bternet deployment worldwide: The new superhighfefigws
the old wires, rails, and road®roceedings of the Annual Meeting of the Inte®eatiety
1998 (INET’98). Available online from www.isoc.ongét98/proceedings/5¢/5¢_5.htm (last
accessed 24 November 2008).

Baliamoune-Lutz, M. 2003. An analysis of the deteants and effects of ICT diffusion in
developing countriednformation Technology for Developmel:151-169.

Barbieri, K. 1998International trade databasévailable online from www.eugenesoftware.org
(last accessed@August 2008).

Bauer, J. M., Berne, M., and C. Maitland. 2002eilinét access in the European Union and in the
United StatesTelematics and Informatickd (2):117-137.

Beck, N., and J. Katz. 1996. Nuisance vs. substémecifying and estimating time series cross-
section modelsPolitical Analysis6:1-34.

Beilock, R., and D. V. Dimitrova. 2003. An explavag model of inter-country Internet diffusion.

Telecommunications Poli@&7 (3-4):237-252.

25



Chakraborty, J., and M. M. Bosman. 2005. Measutiegdigital divide in the United States:
Race, income, and personal computer owner3tiip.Professional Geographbv (3):395-
410.

Chin, S. Y. 2005. Diverging information societiddite Asia PacificTelematics and Informatics
22 (4):291-308.

Chinn, M. D., and R. W. Fairlie. 2006. The deteranits of the global digital divide: A cross-
country analysis of computer and internet penema®xford Economic Papers9 (1): 16-
44.

Choi, J. H., Barnett, G. A., and B.-S. Chon. 1996mparing world city networks: A network
analysis of internet backbone and air transpoetraity linkagesGlobal Networks:81-99.

Clarke, R. G., and S. J. Wallsten. 2007. Has ttexriet increased trade? Developed and
developing country evidencEconomic Inquiryt4 (3):465-484.

Comer, J. C., and T. A. Wilke. 2008. Worldwide dgfon of the cellular telephone, 1995-2005.
The Professional Geographé0 (2):252-269.

Corrocher, N., and A. Ordanini. 2002. Measuringdtwgtal divide: a framework for the analysis
of cross-country differencedournal ofInformation Technologg7 (1):9-19.

Crenshaw, E. M., and K. K. Robison. 2006. Globaimaand the digital divide: The roles of
structural conduciveness and global connectiontermet diffusionSocial Science
Quarterly87 (1):190-207.

Cutter, S. L., Golledge, R., and W. L. Graf. 200Be big questions in geographyhe
Professional Geographéi4 (3):305-317.

Drori, G. S., and Y S. Jang. 2002. The global digiivide: A sociological assessment of trends

and causesSocial Science Computer Revi2tv(2): 144-161.

26



Dutta, S., and I. Mia. 2008 he global information technology report 2007-20B8stering
innovation through networked readiness, Annual ref@asingstoke: Palgrave Macmillan,
on behalf of World Economic Forum.

The Economis2007. Better together, 6 December.

Friedman, T. 2005The world Is flat: The globalized world in the tvefirst century London:
Allen Lane.

Gibson, C. 2003. Digital divides in New South Walkgesearch note on socio-spatial inequality
using 2001 census data on computer and internatoémgy.Australian Geographed4
(2):239-257.

Graham, M. 2008. Warped geographies of developnmiémtinternet and theories of economic
developmentGeography Compas¥3:771-789.

Graham, S. 1998. The end of geography or the explag place? Conceptualizing space, place

and information technologyProgress in Human Geograp22 (2):165-185.

. 2002. Bridging urban digital divides? Urban p@ation and information and
communications technologies (ICTExban Studies89 (1):33-56.
Guillén, M. F., and S. L. Suéarez. 2001. Develogimginternet: Entrepreneurship and public

policy in Ireland, Singapore, Argentina, and Spaelecommunications Poli5b:349-371.

. 2005. Explaining the global digital divide: Econig, political and sociological drivers
of cross-national internet usgocial Forces84 (2):681-708.

Hargittai, E. 1999. Weaving the Western web: Expiag differences in internet connectivity
among OECD countrie3.elecommunications Poli&3 (10):701-718.

Henisz, W. J. 2000. The institutional environmeamtdconomic growthEconomics and Politics

12 (1):1-31.

27



Henisz, W. J., and B. A. Zelner. 2001. The insttodl environment for telecommunications
investmentJournal of Economics & Management Stratd@y(1):123-147.

Hugill, P. J. 1999Global communications since 1844: Geopolitics aazhhology London:
John Hopkins University Press.

James, J. 2007. From origins to implications:Kgyeass in the debate over the digital divide.
Journal of Information Technolo2 (3):284-295.

John, R. R. Jr. 1986. Private mail delivery in theted States during the nineteenth century: A
sketch.Business and Economic Histdl$:135-147.

Kellerman, A. 1993Telecommunications and geographpndon: Belhaven Press.

Kellerman, A. 2006Personal mobilitiesAbingdon: Routledge.

Kiiski, S., and M. Pohjola. 2002. Cross-countryfuifon of the interneinformation Economics
and Policy14 (2):297-310.

Lew, B., and C. Cater. 2006. The telegraph, coratitbn of tramp shipping, and growth in world
trade, 1870-191E&uropean Review of Economic Histdr§y (2):147-173.

Liu, M.-C., and S. Gee. 2006. Social learning aigital divides: A case study of internet
technology diffusionKyklos59 (2):307-321.

Lucas, H. C., and R. Sylla. 2003. The global impdi¢he Internet: Widening the economic gap
between wealthy and poor natiora®®metheugl (1):3-22.

Maddison, A. 2003The world economy — Historical statisti¢zaris: OECD.

Malecki, E. J. 2002. The economic geography ofitkernet's infrastructuré&conomic
Geography78 (4):399-424.

Milne, S. 2009. Moving into and through the publiorld: Children’s perspectives on their

encounters with adult8/obilities 4 (1):103-108.

28



Mitchell, B. R. 2003International historical statistics3 Volumes. Basingstoke: Palgrave
Macmillan.

Negroponte, N. 1998. The third shall be first: Tie¢ leverages latecomers in the developing
world. Wired Magaziné.01.

Nickell, S. 1981. Biases in dynamic models witretixeffectsEconometricad9 (6):1417-1426.

Norris, P. 2001Digital divides: Civic engagement, information pdyeand the internet
worldwide Cambridge: Cambridge University Press.

Oyelaran-Oyeyinka, B., and K. Lal. 2005. Internéfudion in sub-Saharan Africa: A cross-
country analysisTelecommunications Poli@p (7):507-527.

O'Loughlin, J., Ward, M. D., Lofdahl, C. L., Coheh,S., Brown, D. S., Reilly, D., Gleditsch, K.
S., and M. Shin. 1998. The diffusion of democrd®46-1994 Annals of the Association of
American Geographer@8 (4):545-574.

Perkins, R., and E. Neumayer. 2005. The internatidiffusion of new technologies: A
multitechnology analysis of latecomer advantagegiodal economic integratiodnnals of
the Association of American Geograph8bs(4):789-808.

Quibria, M. G., Ahmed, S. N., Tschang, T., and MReyes-Macasaquit. 2003. Digital divide:
Determinants and policies with special referencadia. Journal of Asian Economics
13:811-825.

Rogers, E. M. 199Diffusion of innovationsNew York: Free Press.

Roodman, D. 2007. A short note on the theme ohtaay instruments. Working paper number
125. Washington, D.C.: Center for Global Developtnen

Sassen, S. 2002. Towards a sociology of informagohnologyCurrent Sociology0 (3):365-

388.

29



Selwyn, N. 2004. Reconsidering political and populaderstandings of the digital dividdew
Media and Societ§ (3):341-362.

Shiode, N., Li, C., Longley, P., and D. Maguire020The impact and penetration of location-
based services. In: Karimi, H. A. and Hammad, A, Telegeoinformatics: Location-
based computing and servic€&RC Press: Boca Raton:349-366.

Standage, T. 1998he Victorian internet: The remarkable story of tekegraph and the
nineteenth century's online pioneersndon: Weidenfeld & Nicolson.

Stevens, D., and K. O’Hara. 2006equality.com: Power, poverty and the digital diriOxford:
Oneworld Publications.

Tapscott, D., and A. Williams. 200Wikinomics: How mass collaboration changes evenghi
London: Altantic Books.

Torero, M. Chowdhury, S. K. and A. S. Bedi. 2006@raduction and overview. In: von Braun, J.
and Torero, M. (Eds.)nformation and communication technologies for deweent and
poverty reduction: The potential for developmerd poverty reductionBaltimore: John
Hopkins University Press:21-63.

Torrens, P. M. 2008. Wi-fi geographiésnals of the Association of American Geograpl®&s
(1):59-84.

UNDP 2001 Human Development Report 2001: Making new techmedogork for human
developmentNew York: Oxford University Press.

Vicente, M. R., and A. J. Lépez. 2007. Some emairgvidence on internet diffusion in the new
member states and candidate countries of the Eandgaion.Applied Economics Letters
15 (3):1015-1018.

Warf, B. 2001. Segueways into cyberspace: Multyg@egraphies of the digital divide.

Environment and Planning B 28 (1):3-19.

30



Warf, B. 2007. Geographies of the tropical Interiet overview.Singapore Journal of Tropical
Geography 28 (2):219-238.

Warf, B., and P. Vincent. 2007. Multiple geograjghad the Arab interneArea 39:83-96.

Whitacre, B. E., and B. F. Mills. 2007. Infrastruet and the rural-urban divide in high-speed
residential internet accednternational Regional Science Revi8® (3):249-273.

Willmore, L. 2002. Government policies toward infaation and communication technologies: A
historical perspectivelournal of Information Scienc8 (2):89-96.

Wood, W. B. 1998. AIDS North and South: Diffusioatierns of a global epidemic and a
research agenda for geograph@tse Professional Geographé0 (3):266-279.

World Bank. 2005World development indicators on CD-ROWashington, D.C.: IBRD.

World Bank. 2009World development indicators onliné/ashington, D.C.: IBRD.

Zook, M., Aoyama, Y., Dodge, Y., and A. TownsendO2. New digital geographies:
Information, communication, and place. In: Brunr $Cutter, S.L. and Harrington, J.W.

(eds.),Geography and technologietherlands: Kluwer Academic:155-176.

31



Table 1. Dependent and explanatory variables sugnmar

Variable

Underlying concept

Proxy variable

Source

internet users p.c.
mail items sent p.c.
telegrams sent p.c.
telephones p.c.

In GDP p.c.

Primary enrolment ratio
Primary students p.c.
Political constraints
Trade/GDP

Technology uptake flow

Technology uptake flow

Technology uptake flow

Technology uptake flow
Wealth

Human capital

Human capital
Institutional quality

Trade openness

No
No
No
Yes
No

No
No
Yes
No

World Bank (2005)
Mitchell (2003)
Mitchell (2003)
Mitchell (2003)
Maddison (2003)

& World Bank (2005)
World B42R05)
Mitchellq2pD
Hen (2000)
Barbieri (1998),
Mitchell (2003)
& World Bank (2005)
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Table 2. Random-effects estimation results.

internet mail telegram  telephones

In (internet users p.¢y) -0.231***

(0.0182)
In (mail items p.c¢h -0.0104***
(0.00402)
In (telegrams p.c.) -0.0765***
(0.0126)
In (telephones p.G.) -0.0463***
(0.00624)
In GDP p.c. 0.171%** 0.0109 0.0524*+*  0.0834***

(0.0214) (0.00749) (0.0153) (0.0112)
Primary enrolment ratio  0.00180*

(0.000965)
Primary students p.c. 0.0506 0.928** 0.296*
(0.157) (0.397) (0.172)

Institutional quality 0.103* 0.00288 -0.0189 -0.684

(0.0615) (0.0137) (0.0250) (0.0128)
Trade/GDP 0.143***  0.00790** 0.00709**  0.0295***

(0.0357) (0.00366)  (0.00319) (0.0104)
R-squared (overall) 0.444 0.078 0.154 0.163
Observations 1213 2690 1723 3774
Time period 1991-2003 1870-1992 1870-1969 1880-1992
Countries 148 68 64 101

Notes: The dependent variable is the annual groatthin technology uptake. Absolute z-values
in parentheses. Regional dummies and year-spéafecdummies included, but not reported.

* significant at .1 level ** at .05 level *** a0l level.
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Table 3. Fixed-effects estimation results.

internet mail telegram telephones
In (internet users p.¢y) -0.393***
(0.0305)
In (mail items p.c¢h -0.0931***
(0.0159)
In (telegrams p.c.) -0.104***
(0.0168)
In (telephones p.G.) -0.0643***
(0.00745)
In GDP p.c. 0.375 0.144%** 0.0822** 0.1171%**
(0.331) (0.0314) (0.0365) (0.0147)
Primary enrolment ratio 0.00534
(0.00391)
Primary students p.c. 0.571** 1.252%** 0.553**
(0.277) (0.274) (0.234)
Institutional quality -0.0322 -0.0543** -0.00216 .ea76
(0.136) (0.0221) (0.0300) (0.0182)
Trade/GDP -0.0765 0.00943*  0.00718*** 0.0450*
(0.179) (0.00504) (0.00212) (0.0269)
R-squared (within) 0.513 0.127 0.224 0.191
Observations 1213 2690 1723 3774
Time period 1991-2003  1870-1992 1870-1969  1880-1992
Countries 148 68 64 101

Notes: The dependent variable is the annual groatéhin technology uptake. Standard errors in

parentheses. Country dummies and year-specificdungmies included, but not reported.

* significant at .1 level ** at .05 level *** a0l level.
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Table 4. Generalized method of moments (GMM) edtonaesults.

internet mail telegram  telephones

In (internet users p.¢y) 0.708***

(0.0377)
In (mail items p.c¢h 0.683***
(0.0345)
In (telegrams p.c.) 0.737***
(0.0354)
In (telephones p.G.) 0.867***
(0.0475)
In GDP p.c. 0.427 0.207*** 0.162*** 0.101**

(0.441)  (0.0573)  (0.0509)  (0.0488)

Primary enrolment ratio 0.00328

(0.00521)
Primary students p.c. 1.660*** 1.765**  1.352%*
(0.290) (0.276) (0.308)

Institutional quality -0.143 0.0119 0.0982** -0.a26

(0.142) (0.0288) (0.0423) (0.0279)
Trade/GDP 0.301 0.00689***  0.00690*** 0.122**

(0.363) (0.00237) (0.00212) (0.0495)
Test no second-order -.660 1.127 0.415 1.446
Autocorrelation (p-value) (0.510) (0.259) (0.679) (0.148)
Observations 1059 2759 1526 3449
Time period 1991-2003 1870-1992 1870-1969 1881-1992
Countries 148 68 59 101

Notes: The dependent variable is the natural lagaifnology uptake. Absolute z-values in
parentheses. Year-specific time dummies includetinbt reported. Trade openness assumed to
be endogenous.

* significant at .1 level ** at .05 level *** a0l level.
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Figure 1. The global digital divide.

Note: Darker colors represent higher numbers efrivdt users per capita (2005-2007 average).
Source: World Bank (2009).

36



Appendix. Country and time coverage of samples.

Internet Malil Telegram Telephone
Country Start End Start End Start End Start End
Afghanistan 1996 2003 1959 1980
Albania 1996 2003
Algeria 1995 2002 1964 1992 1964 1969 1962 1992
Angola 1997 1999 1980 1991
Argentina 1993 2002 1931 1991 1933 1969 1928 1991
Armenia 2000 2003
Australia 1991 2003 1966 1976 1968 1969 1966 1984
Austria 1991 2003 1923 1992 1924 1969 1923 1992
Azerbaijan 1995 2002
Bahrain 1996 2003
Bangladesh 1998 2003 1975 1992
Belarus 1995 2003
Belgium 1991 2003 1872 1991 1872 1969 1897 1991
Benin 1997 2003 1961 1992
Bolivia 1996 2002 1948 1990
Botswana 1993 2002
Brazil 1992 2002 1873 1969 1928 1992
Bulgaria 1994 2003 1910 1992
Burkina Faso 1997 2003 1960 1992
Burundi 1997 2003 1964 1992
Cambodia 1998 2003
Cameroon 1998 2002 1968 1970 1965 1965 1961 1992
Canada 1991 2002
Central African Republic 1997 2002 1962 1990
Chad 1998 2001 1961 1992
Chile 1993 2003 1924 1992 1924 1967 1924 1992
China 1994 2003 1950 1992 1950 1969 1950 1992
Colombia 1995 2003 1912 1981 1924 1969 1924 1992
Comoros 2000 2003
Congo, Dem. Rep. 1997 2000 1974 1974 1967 1969 1961992
Congo, Rep. 2002 2003 1963 1992
Costa Rica 1993 2002 1952 1992
Cote d'lvoire 1996 2003 1965 1978 1960 1969 1960 9219
Croatia 1994 2003
Cuba 1945 1974
Cyprus 1993 1999
Czech Republic 1994 2003 1921 1992 1921 1969 1948990 1
Denmark 1991 2002 1893 1992 1893 1969 1902 1992
Djibouti 1996 2003
Dominican Republic 1996 2003 1950 1981
Ecuador 1993 2003 1960 1992
Egypt 1994 2003 1951 1985 1951 1953 1951 1992
El Salvador 1997 2003 1941 1969 1941 1992
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Equatorial Guinea
Eritrea
Estonia
Ethiopia

Fiji

Finland
France
Gabon
Gambia, The
Georgia
Germany
Ghana
Greece
Guatemala
Guinea
Guinea-Bissau
Guyana
Haiti
Honduras
Hungary
Iceland

India
Indonesia
Iran

Iraq

Ireland
Israel

Italy
Jamaica
Japan
Jordan
Kazakhstan
Kenya
Korea, Rep.
Kuwait
Kyrgyz Republic
Lao PDR
Latvia
Lebanon
Lesotho
Libya
Lithuania
Luxembourg
Macedonia, FYR
Madagascar
Malawi
Malaysia
Maldives

1998
1998
1993
1996

1994
1991
1991
1998

1996
1996
1991
1996

1992

1996
1995

1998
1997

1996
1992
1992
1993

1995
1995

1992
1991
1991
1995
1991
1996
1995
1996
1991
1994
1999
1999
1997
1997
1997
2000
1997
1993
1996
1997
1998
1993
2000

1998
2003
2003
2003

2001
2003
2003
2003

2000
2003
2003
2002

2003

2002
2003

2001
2002

2002
2003
2003
2003

2003
2003

2003
2002
2003
2002
2003
2003
2002
2002
2003
2003
2003
2000
2003
2002
2002
2002
2003
2003
2000
2003
2003
2003
2001

1952 1992

1919 1992 1919 1969 1928 1990
1875 1992 1875 1969 1890 1985
1961 1991

1900 1992 1900 1969 1900 1992
1957 1975 1957 1968 1957 1992
1926 1985 1926 1969 1936 1985

1955 1992

1959 1992
1950 1968

1936 1991

1966 1992 1924 1969 1924 1992

1960 1990 1960 1969 1960 1992
1949 1992 1949 1969 1949 1992
1954 1991 1952 1992
1950 1969 1950 1969 1950 1992
1926 1992 1926 1969 1926 1992
1950 1992 1950 1969 1951 1992
1895 1992 1895 1969 1895 1990
1962 1991 1964 1969 1962 1991
1876 1992 1873 1969 1952 1985

1964 1992 1964 1992

1952 1992 1953 1992

1950 1972 1950 1969 1960 1991

1959 1974

1962 1984 1962 1969 1962 1992
1965 1986 1965 1969 1965 1992
1960 1992 1961 1969 1960 1992
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Mali 1997 2002 1966 1992
Mauritania 1998 2003

Mauritius 1997 2003 1968 1992
Mexico 1992 2003 1907 1992 1907 1969 1945 1992
Moldova 1995 2003

Mongolia 1996 2003

Morocco 1996 2003 1962 1978 1957 1969 1957 1992
Mozambique 1997 2002 1976 1977 1976 1992
Myanmar 1960 1975 1954 1967 1954 1992
Namibia 1996 2003

Nepal 1996 2002

Netherlands 1991 2003 1871 1989 1870 1964 1901 1990
New Zealand 1993 2003 1920 1992 1930 1969 1920 1992
Nicaragua 1995 2002 1938 1992
Niger 1997 2002 1961 1992
Nigeria 1997 2003 1960 1982 1960 1965 1960 1992
Norway 1991 2003 1905 1992 1905 1969 1905 1990
Oman 1998 2002

Pakistan 1999 2002 1958 1992 1958 1969 1958 1992
Panama 1995 2003 1955 1992
Papua New Guinea 1997 2002

Paraguay 1997 2003

Peru 1995 2003 1919 1959 1919 1959 1938 1992
Philippines 1995 2002 1963 1992 1954 1969 1954 1992
Poland 1992 2003

Portugal 1992 2002 1929 1991 1933 1969 1926 1987
Romania 1994 2003 1926 1985 1926 1969 1926 1975
Russian Federation 1993 2000

Rwanda 1997 2002 1965 1991
Saudi Arabia 1996 2003 1955 1992
Senegal 1996 2003 1960 1992
Sierra Leone 1997 2002 1964 1991
Singapore 1965 1991 1965 1969 1965 1988
Slovak Republic 1998 2003

Slovenia 1994 2002

Solomon Islands 2000 2001

South Africa 1992 2002

Spain 1991 2003 1908 1990 1885 1969 1908 1992
Sri Lanka 1995 2003 1980 1992 1980 1987
Sudan 1998 2003 1959 1969 1971 1991
Swaziland 1996 2003

Sweden 1991 2002 1890 1992 1890 1969 1916 1992
Switzerland 1991 2002 1881 1961 1884 1961 1901 1961
Syrian Arab Republic 1998 2000 1950 1988 1950 1969951 1988
Tajikistan 2000 2003

Tanzania 1997 2003 1966 1992 1969 1969 1963 1992
Thailand 1993 2003 1913 1992 1913 1969 1952 1992
Togo 1997 2003 1961 1966 1961 1991
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Trinidad and Tobago
Tunisia

Turkey

Uganda

Ukraine

United Arab Emirates
United Kingdom
United States
Uruguay

Uzbekistan
Venezuela, RB
Vietnam

Yemen, Rep.
Yugoslavia, FR
Zambia

Zimbabwe

1996
1995
1994
1996
1994
1996
1991
1991
1995
1996
1993
1997
1997
1999
1995
1995

2002
2003
2003
2003
2002
2003
2002
2002
2001
2003
2003
2003
2000
2001
2003
2002

1967
1959
1950

1962

1870
1890
1883

1931
1963

1965
1979
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1992
1983
1992

1977

1992
1992
1947

1976
1973

1981
1986

1959
1950
1969

1871
1871
1928

1926
1963

1969

1969
1969
1969

1969
1968
1968

1969
1969

1969

1967 1992

1959 1992
1950 1992
1962 1991
1895 9831
1880 82 19
1890 1992
1926 92 19
1963 1990
1964 1990
1980 1992
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