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Dimensions of National Culture and Corporate
Adoption of IT Infrastructure

Ivan P. L. Png, Bernard C. Y. Tan, and Khai-Ling Wee

Abstract—Corporate adoption of information technology (IT) the business core. Groveral.[13] emphasized the importance
infrastructure is a critical management issue that may be affected of a fourth core: IT infrastructure that cuts across Swanson’s
by national culture. Prior research has shown that dimensions of [35] three application cores. IT infrastructure forms the back-

national culture affect development of national IT infrastructure b hich IT licati | and vid f
as well as adoption and impact of IT applications. This study ex- Ohe o Whic applications (e.g., e-mail and video-confer-

plores the impact of two dimensions of national culture (uncer- €NCING) supporting international trade and investment are built.
tainty avoidance and power distance) on the adoption of a type of Prior scholarship on the impact of national culture on corporate
IT infrastructure (frame relay). A multinational survey was car-  adoption of IT has emphasized the three application cores and
ried out, and it yielded useable responses from 153 businesses from ot considered IT infrastructure. Previous research into corpo-
24 countries. The results demonstrated that businesses from higher . .

uncertainty avoidance countries were less likely to adopt frame rate afjopt|on Of,lT mfrastrupture has focused on the .effect.s of
re|ay_ A One_point increase in Hofstede’'s [15] uncertainty avoid- 0rgan|zat|0na| dlf‘ferenCeS I|ke enVII’OI’Imenta| uncertaJnty, Slze,
ance index for the country of incorporation was associated with a slack, and centralization (e.g., [14] and [21]). These studies,
3% lower likelihood of adopting frame relay. Power distance was however, have considered only U.S. companies and have not ac-
not significantly correlated with adoption of frame relay. These re- counted for the effects of national differences.

sults highlight the relevance of dimensions of national culture as . .

factors gajtffegcting corporate adoption of IT infrastructure. Implica- Countries d'ﬁ?r ona numbe_r of factors that_ WOUl_d affect t_he
tions for practice and further research are presented_ costs and beneﬂts Of IT adOptlon. One faCtOI’ IS nat|0na| pOllcy.
For example, new IT should diffuse more quickly in a country
where the government provides tax incentives for IT expendi-
ture. Another factor is resource availability. For instance, new
IT should be accepted more readily in countries where there is

. INTRODUCTION a large supply of IT skilled workers and where suppliers of IT

LOBAL increases in incomes, falling barriers to trade angauipment and services abound. There is one other important

G investment, and reductions in transportation and commigetor on which countries clearly do vary. This factor is national
nication costs are driving rapid growth of international trade arfdlture. Despite its importance [16], its impact on IT adoption
investment. Information technology (IT) plays a critical role i Poorly understood due to a lack of research.
this growth of international trade and investment. With IT, for- The preceding discussion raises an interesting issue. Strong
eign exchange traders can almost instantaneously arbitrage #ernational trade and investment gives rise to global busi-
ferentials in exchange rates between Tokyo and London, a cgsses. Global businesses rely on IT infrastructure (which
porate headquarters in the United States can monitor productfPPorts IT applications) to function effectively. And due to
in a Brazilian plant in real time, and an Australian retailer cagltural differences, these businesses are likely to differ in
reorder supplies from a Chinese manufacturer with minimal derms of their inclination to adopt IT infrastructure. To facilitate
fort. Owing to the key role of IT in international trade and inglobal businesses, international service providers and corporate
vestment, it is important for international service providers afBanagers need to know precisely how cultural differences
corporate managers to understand how national differences iy affect corporate adoption of IT infrastructure. Yet, there
affect corporate adoption and application of IT [1], [17]. is a clear lack of research in this area. To inform and equip

Swanson [35] grouped corporate IT innovations under thritgernational service providers and corporate managers on the
cores: applications that are confined within the IT function, ajgffective management of global businesses, this study investi-
plications that extend beyond the IT function to the administr§&tes how national culture may impact corporate adoption of
tive core, and applications that extend beyond the IT function tb infrastructure.

Index Terms—Frame relay, information technology (IT) infra-
structure, national culture, power distance, uncertainty avoidance.
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of national culture: uncertainty avoidance, power distance, ifor their empirical results suggests that these four dimensions of
dividualism—collectivism, and masculinity—feminin®yJncer- national culture are valid and relevant to IT research today.
tainty avoidance is the extent to which members of a culture Although all of these four dimensions of national culture may
feel threatened by uncertain or unknown situations. Power di importantto IT research conducted at the level of individuals,
tance is the extent to which members of a culture expect and biofstede [16] argued that uncertainty avoidance and power dis-
cept that power is distributed unequally. Individualism describ&nce should be especially relevant for research carried out at
cultures in which task prevails over relationship, whereas cdhe level of organizations. This was because uncertainty avoid-
lectivism describes cultures in which relationship prevails ovénce and power distance could jointly determine key aspects of
task. Masculinity describes cultures in which social gender rolggrporate behavior, such as distribution of decision authority, es-
are distinct, whereas femininity describes cultures in which s&blishment of rules and methods, and management of risks and
cial gender roles overlap. These four dimensions of national c@mbiguity [16]. For these reasons, Shore and Venkatachalam
ture have been the bases for numerous empirical studies iFP@l concentrated on uncertainty avoidance and power distance

variety of disciplines [33]. Several studies have confirmed tHg their study conducted at the level of organizations. In a rare
validity of these four dimensions of national culture (e.g., [30jtudy that investigated the relationship between national cul-
and [31]). ture and national IT infrastructure, Garfield and Watson [10] ac-

A growing number of IT empirical studies have also useaounted for differences observed in national IT infrastructure of

these dimensions to account for the results observed. Str&'ﬂ)ht countries usin.g uncertainty avoidance and powerdistancg.
[34] reported significant differences between American ar%ecause this study involves ITmfrastructur_e and _corporate Qem-
Japanese knowledge workers in their perception of usefuln&&y'S: V_"e focus on . “fVO most relevantdlrr_]ensmns of national
and actual use of e-mail and fax. He attributed this dispari‘&I ture: uncertainty avoidance and power distance.

to differences in uncertainty avoidance. Watsemal. [41] g |T |nfrastructure

and Tanet al. [36] argued that national culture could affect Global busi q d | — for eff
the outcome of using computer-mediated communicatiop,>'0P@ businesses depend on telecommunications for effec-

Through two studies that compared Singapore with U ve day-to-day operations. Telecommunications provide these

groups, they reported that power distance moderated the imp %z::ﬁise;rwgh d-vs?:fc::dsd?t{ae|Zzgrr;er$1t'\g?ga?gfsszlogitspbr}(sa
of computer-mediated communication on status influence [3 Ing large d - b unicatl IS poss|

whereas individualism—collectivism moderated the impact O{H.Iy with the underlying IT infrastructure that transports the

) S o oice and data. International service providers offer several
computer-mediated communication on majority influence [37]. . .
. . . - pes of underlying IT infrastructure to meet corporate de-
In a study comparing Mexico with U.S. groups, Meijab

L 1251 sh d that national cult frected th ‘ n]gands: private leased circuits, ISDN, X.25, and frame relay.
al. [25] showed that national culture affected the outcome o Private leased circuits and ISDN provide exclusive telecom-

using a group support syst_em. Martinsons qnd We_StWOOd [%Lnications channels for businesses. By contrast, X.25 and
elaborated on the mechanisms through which national cultyfg 1ejay are protocols for packet-switching across shared
mlght shape the use ,Of IT.appllcanr?s. Collectively, thest‘élecommunications channels. As the older technology, X.25
studies suggest that dimensions of national culture can affagls wvo major technical limitations. Its maximum bandwidth
how people actually use IT applications. _ is 64 kbps, and it cannot accommodate voice transmission.
Ein-Doret al.[8] discussed the effects of national culture ofty 3 me relay offers a much higher bandwidth of up to 6 Mbps,
the implementation of international IT applications. Martinsongnq it can carry voice as well as data transmission. Panko [28]
and Revenaugh [23] proposed a number of ways though Wh%vides more insights into these comparisons.
the four dimensions of national culture might affect the plan- There are significant differences among the pricing structure
ning and implementation of IT applications. Shore and Venkaif the various types of IT infrastructure. Private leased circuits
achalam [32] argued that analysis and design of software cowl§d ISDN are priced on the basis of a fixed monthly charge
be sensitive to differences in power distance and uncertaimiat depends on the bandwidth. X.25 is typically priced on the
avoidance. In a study involving three national cultures (SingBasis of usage as measured by quantity of data and duration of
pore, The Netherlands, and Finland), Keilal. [19] reported transmission. As discussed below, the pricing structure of frame
that uncertainty avoidance affected decision making during safélay is unique.
ware project management. Together, these studies suggest thetame relay [12] was introduced in the United States in
dimensions of national culture can affect the implementation bfarch 1991 and in Finland later that year. It was introduced
IT applications. Beyond the use and implementation of IT ag Japan in early 1993. Corporate telecommunications are
plications, Burret al.[3] suggested that the information societycharacterized by an episodic need for high bandwidth with low
as a whole might partly be shaped by national culture. The si@tency. Frame relay was designed to meet this need. Typically,

cessful use of Hofstede’s [15] work by many scholars to accouhe user pays a fixed monthly charge for voice and data
transmission at a committed bandwidth while being allowed
2Hofstede’s [15] indexes for these four dimensions of national culture ha@@nsmlssmn at dOUbI_e the committed b"’.de|dth or hlg.]helt with
some limitations. Specifically, these indexes were based on responses of B@-guarantee of service. By contrast, private leased circuits are
ployees from one organization (i.e., IBM). Also, certain items in the instrumepfriced on the basis of a fixed bandwidth with no allowance for
were not face valid. However, the addition of other items based on Hofstedg's her bandwidth. M . . | . id
[15] four dimensions of national culture can resolve the problem of face validify 9N€r bandwidth. Moreover, international service providers

[9]. generally set lower prices for frame relay than for private leased
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TABLE |
PRICING OF FRAME RELAY VERSUSPRIVATE LEASED CIRCUITS

Private % Price difference in
To New York from Frame relay |leased circuit| favor of frame relay
Hong Kong (HK Telecom) $3,590 $4,445 24%
Japan (KDD) $2,827 $5,462 93%
Korea (Korea Telecom) $1,970 $5,030 155%
Singapore (Singapore Telecom) $2,893 $4,101 42%
Taiwan (ChungHwa Telecom) $2,096 $3,989 90%

Source:Asia Pacific Telecommunications Index Red@it

Note: Prices are based on that charged by the main international service provider in the respec-
tive country for 64 kbps bandwidth from each business city to New York by frame relay and pri-
vate leased circuits. These prices have been converted to U.S. dollars based on an average of the
exchange rates over the period June 1996 to May 1997. The names of the international service
providers are in parentheses.

TABLE I
CORPORATE TELECOMMUNICATIONS PLANNING

1995 1996 1997
Currently using frame relay 11% 14% 12%
Plan to use frame relay within 12 months 21% 30% 22%
Currently using private leased circuits 29%
Plan to use private leased circuits within 12 months 17%
Currently using X.25 34% 29% 14%
Plan to use X.25 within 12 months 17% 14% 7%
Currently using ISDN 32% 33% 25%
Plan to use ISDN within 12 months 34% 35% 22%
Number of respondents 348 343 332

Source:Data Communicationgs]—-[7]

Note: The 1997 survey asked respondents about usage of international services while the 1995
and 1996 surveys asked respondents about services in general. Hence, the 1997 responses are not
strictly comparable with the 1995 and 1996 responses.

circuits with equivalent guaranteed bandwidth (see Table I popularity as the choice IT infrastructure for telecommuni-
Consequently, frame relay is significantly cheaper than atations. Therefore, the hypotheses in this study focus on how
private leased circuits. As Panko [28, p. 177] observed, “Mamyncertainty avoidance and power distance may affect corporate
firms are now ripping out their meshes of leased linesand adoption of frame relay. National culture can affect corporate
replacing them with frame relay.” decisions in two important ways [16], [32], [39]. First, large

In an earlier study on corporate adoption of IT infrastructuréusinesses that operate internationally tend to have established
Lai and Guynes [21] focused on ISDN. ISDN does not offatecision rules that reflect the national culture of the country of
any clear advantage as a general broadband telecommunigeerporation. Second, these businesses are likely to have a sig-
tions channel. Instead, it is often used for specific applicationsficant proportion of senior executives from the country of in-
such as video-conferencing and as a back-up for private leasedporation. These senior executives often make critical deci-
circuits or frame relay [5]. In recent yea®ata Communica- sions based on the norms of their national culture.
tionshas systematically surveyed corporate network managerdAmong the four dimensions of national culture, Straub
for their usage of various IT infrastructure [5]—-[7]. As showii34] identified uncertainty avoidance as having the most
in Table I, corporate network managers are rapidly abandonidiject bearing on preference for and use of communications
private leased circuits and X.25, while the demand for ISDMedia. Shore and Venkatachalam [32] reported that in higher
has peaked and has begun to decline. By contrast, the demanckrtainty avoidance countries, the introduction of new IT
for frame relay is growing fast. Because frame relay is fast bapplications raised the anxiety level of management (who
coming the choice among corporate network managers, we ctended to be more risk averse). However, in lower uncertainty
sider it more relevant to focus this research on frame relay. avoidance countries, management (who tended to be more
risk seeking) was more willing to try out new IT applications.
Garfield and Watson [10] provided some evidence to suggest
that such observations might also apply to IT infrastructure.

As discussed above, corporate decisions tend to be mostHifgher uncertainty avoidance countries were found to have
fected by the uncertainty avoidance and power distance dimeational IT infrastructure characterized by cautious government
sions of national culture. And frame relay is rapidly gainingontrol. New components of IT infrastructure tended to be

C. Research Hypotheses
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embraced carefully and slowly. But lower uncertainty avoidsredict that this relationship will also hold for corporate adop-
ance countries were found to have national IT infrastructutien of IT infrastructure (including frame relay).

dictated by the competitive environment. New components of H4: Larger businesses will be more ||ke|y to adopt frame
IT infrastructure could emerge freely if there were demands. relay.

Given that corporate decisions on adoption of IT infrastructure

may be guided by national culture and constrained by national IIl. RESEARCHMETHODOLOGY

IT infrastructure, we hypothesize that uncertainty avoidance .

will be inversely related to corporate adoption of frame relay.A- Data Collection

H1: Businesses incorporated in higher uncertainty avoid- ' "€ data for this study were gathered through a survey ad-
ance countries will be less likely to adopt frame re|a>}‘_n|n|stered by the Center for Telemedia Strategy at the National

Higher power distance countries are likely to have organiz#NIVersity of Singapore. A key role of this Center was to con-
tions with a centralized decision structure, whereas lower powdifuct the Asia Pacific Telecommunications Index, a rating of
distance countries tend to have organizations with a distribu@g@!ity and cost of telecommunications services and regulation
decision structure [16]. Shore and Venkatachalam [32] fouH&ite” re_glonal economies in the Asia Pacific. Based on inter-
that new IT applications were usually evaluated more cautioudfigWs With several regional network managers from selected
in organizations with a centralized decision structure becaJgg/tinational businesses, the Center developed a questionnaire
these IT applications might disrupt defined lines of authority.‘atel'c'ted details (e.g., percentage of expenditure and rating of

In organizations with a distributed decision structure, new [§e7Vice quality) on corporate adoption of IT infrastructure (e.g.,

applications were more readily embraced because these IT Bfvate leased circuits, ISDN, X.25, and frame relay).

plications might facilitate joint decisions among distant execy- 11iS questionnaire was mailed to 2374 businesses selected

tives. Garfield and Watson [10] found that the development §Pm Moody’s Global Company Daf@é], an annual CD-ROM

a national IT infrastructure was regulated by the authorities §§7ViCe that provides basic information about 50 000 businesses
higher power distance countries but was more spontaneoudVfldwide. The target businesses were the 2374 largest by an-
lower power distance countries. Again, given that corporate d&gal revenue that met three criteria. First, its record included

cisions on adoption of IT infrastructure may be guided by nihe name and mailing address of a senior executive to whom the

tional culture and dictated by national IT infrastructure, we hﬂuestionnaire could be addressed. Second, its record included

pothesize that power distance will be inversely related to cdpformation on its revenue. Third, it was not a subsidiary of an-
porate adoption of frame relay. In a study on ISDN (a type (9,ther bu.smess in the sample. Together with a Ietter providing
IT infrastructure), Lai and Guynes [21] arrived at a similar corinformation about the study and a return envelope with postage

clusion that organizations with a centralized decision structuf@id: the questionnaire was addressed to a senior executive of
were less likely to adopt ISDN. each business (e.g., Chairman, President, Chief Executive Of-

H2: Busi . 4 in high di ficer, or Director). The letter requested that the questionnaire
- bUSINesses mcorpora'lte In_higher power distang®, qirected to the officer in charge of Asia Pacific telecommu-
countries will be less likely to adopt frame relay.

nications. The questionnaire did not ask for the identity of the

Given that the United States and Japan are big econorpignsndent. To encourage returns, the Center promised to make
powers that have given rise to global businesses, which rely. . «ibution to a charity named by each respondent.

very much on telecommunications for effective operations, it tjs exercise was conducted in two waves. In the first wave,

i interesting to compare U.S. with Japanese businesses. Stiglloy estionnaires were mailed to the entire list of 2374 busi-
[34] reported that Japanese knowledge workers are slowenQ.qeq This elicited 125 responses. To economize on postage,
adopt e-mail than are American knowledge workers. This resyll, second wave focused on the largest 500 of our target list
can be explained using Hofstede’s [15] work, which shows thaf i ;sinesses by annual revenue that had not responded to the
Japan and the Unlteql States have uncertainty avoidance indg¥es ave. This drew a further 37 responses. As expected, re-
of92and 46, respectively. Hofstede’s [15] work also reveals tha{,ngents to the second wave represented larger businesses (in
Japan and the United States have power distance indexes ofghs of annual revenue) than did respondents to the first wave.
and 40, respectively. Considering ba#l andH2, we predict the gyerall response rate was 7%, which was reasonable, con-
that Japanese businesses will be less likely to adopt frame relgyering that many businesses did not have operations in Asia
than will U.S. businesses. Pacific and the questionnaire was reasonably long and complex.
H3: Businesses incorporated in Japan will be less likely to
adopt frame relay than will businesses incorporated B Descriptive Statistics

the United States. For each responding business, information on its total as-

Although the main interest for this study lies in national culsets, annual revenue, and country of incorporation was extracted
ture, we have also considered organizational size because thfsder Moody’s Global Company Dati6]. Among the 162 re-
an important moderating variable. Previous studies, which mesgponding businesses, the total assets for nine businesses were
sured organizational size using total assets or annual revenugvailable. Therefore, data from the remaining 153 businesses
have consistently shown that organizational size is positivelipcorporated in 24 countries) were used for statistical analyzes.
correlated with adoption of new IT applications (e.g., [14], [29]Table lll presents summary statistics for this sample of 153 busi-
and [35]). This is because larger organizations can afford to desses. These businesses were generally very large, with av-
vote more resources to facilitate adoption of IT applications. Végage total assets of $25.8 billion and average annual revenue of
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TABLE Il
SUMMARY STATISTICS FOR THESAMPLE

Mean| Std. | Min. | Max. | Source of data
dev.

Total assets (US$ billion) 25.8 | 43.1 | 0.0* |243.3 | MGCD [26]
Annual revenue (US$ billion) 122 1204 | 09 [137.1 | MGCD [26]
Incorporated in Asia Pacific 37% MGCD [26]
Incorporated in Europe 22% MGCD [26]
Incorporated in North America 39%% MGCD [26]
Incorporated in South America 2% MGCD [26]
Adopted frame relay 44% APTI Report [2]
Uncertainty avoidance index 64.2 { 21.2 8 94 | Hofstede [16]
Power distance index 47.1 | 13.6 | 11 94 | Hofstede [16]
Individualism-collectivism index 66.6 | 23.0 | 17 91 | Hofstede [16]
Masculinity-femininity index 65.2 | 23.0 5 95 | Hofstede [16]
Frame relay availability 10.5 | 23 1 12 | DC[6]
Teledensity 520.8|144.7| 25.5 |1682.1 | YOS [42]
Internet density 20.5 ] 17.0 | 0.01 | 61.2 | YOS [42]

*US$1 million

Note: MGCD refers taMoody’s Global Company DataAPTI Report refers toAsia Pacific
Telecommunications Index Repd refers tadData Communicationsnd YOS refers tdear-
book of Statistics: Telecommunication Services Chronological Time Series 1988-1997

TABLE IV
DISTRIBUTION OF SAMPLE BY COUNTRY OF INCORPORATION

Country or Uncertainty Adopters of |Non-Adopters of| % Adopters
region avoidance index| frame relay frame relay

_Singapore 8 1 0 100%
Denmark 23 1 1 50%
Sweden 29 2 0 100%
Philippines 44 1 2 33%
United States 46 32 20 62%
Canada 48 2 4 33%
Norway 50 2 0 100%
Australia 51 2 2 50%
Netherlands 53 0 2 0%
Switzerland 58 2 1 67%
Finland 59 3 2 60%
Thailand 64 1 2 33%
Germany 65 2 5 29%
Saudi Arabia 68 0 1 0%
Taiwan 69 2 1 67%
Austria 70 0 1 0%
Italy 75 0 2 0%
Brazil 76 0 2 0%
Mexico 82 1 1 50%
Chile 86 0 1 0%
France 86 1 4 20%
Spain 86 0 1 0%
Japan 92 12 30 29%
Belgium 94 0 1 0%
Total 67 86 44%

$12.2 billion. These businesses were involved in a broad spéasinesses in the sample. This was another potential source of

trum of industries, with 60% in manufacturing and finance. bias. Both of these potential sources of bias were addressed
Table IV reports the distribution of the sample by country ahrough empirical tests (see Section IV-A).

incorporation. Ninety-four (61%) of these businesses were in- o

corporated in either Japan or the United States. This dominaffce Statistical Model

of Japanese and U.S. businesses was a potential source of biaBhe four hypotheses were tested by means of a logit discrete

Also, 13 of the 24 countries represented had fewer than thigice model [4]. The dependent variable was the adoption of
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TABLE V
RESULTS OFTESTING HYPOTHESES
Independent (A) @) © D)
variables Basic logit Omitting Omitting Japanese
model Japanese and| countries versus US
[US businesses| with fewer | businesses
than three
businesses
Constant 1.85%%* 2.62%* 1.84%* 0.35
(0.68) (1.25) (0.79) (0.31)
Total assets 0.0038 0.0086 0.0027 0.0035
(0.0046) (0.0069) (0.0046) (0.0045)
Annual revenue 0.0055 -0.0550 0.0053 0.0028
(0.0101) (0.0453) (0.0101) (0.0101)
Uncertainty avoidance index| -0.0304*** | -0.0417** -0.0250%*
(0.0098) (0.0195) (0.0106)
Power distance index -0.0075 -0.0101 -0.0126
(0.0145) (0.0155) (0.0179)
Japan -1.40%**
(0.45)
Rest of the world -0.91**
(0.39)
Number of observations 153 59 133 153
-2 log likelihood 192.2 68.9 171.4 196.9
$© 17.57 10.04 11.72 12.80

***significant at 99% level p < 0.01)
**significant at 95% level p < 0.05)
*significant at 90% level®{ < 0.10)

Note: All numbers in parenthesis are standard errors.

frame relay. This variable was given a value of 1 if a businessrsa. Because=%-°%0* = (.97, this estimate implied that for
had adopted frame relay, and a value of 0 was assigned otlefery one point increase in uncertainty avoidance index of the
wise. A business was considered to have adopted frame retayntry of incorporation, the business would be 3% less likely to
if it provided an affirmative response to any question regardiraglopt frame relay. The coefficient of power distance index was
frame relay or it reported a positive percentage expenditure ©f.0075, which was not significant. This result did not support
frame relay. Of the 153 businesses in the sample, 67 (44%) H&d The coefficients of total assets and annual revenue were
adopted frame relay (see Table IV). 0.0038 and 0.0055, respectively, both of which were not signif-
Key independent variables pertained to national culture at¢@nt. This result did not suppat4.
organizational size. To testl andH2, Hofstede’s [15] uncer-  As discussed earlier (see Section IlI-B), there were two po-
tainty avoidance and power distance indexes for the countrytgftial sources of bias. The first potential source of bias was the
incorporation of responding businesses were used. Tdi@st Presence of many Japanese an_d U.S. businesses in the_sample.
dummy variables were coded for responding businesses that Acddress this issue, the basic logit model was reestimated

been incorporated in Japan and the rest of the world, leavitgnd only data from businesses incorporated outside Japan

those that had been incorporated in the United States as the@id the United States. The coefficient of uncertainty avoidance
Gdex was —0.0417 and significant at the 95% level (see

fault case. To tedti4, organizational size was represented usirl

both total assets and annual revenue, as in many other eaﬁ@l”mn B of Table \_/)' All other re?“'ts remained insignificant.
studies. The second potential source of bias was the presence of many

countries with few businesses in the sample. This issue was
addressed by reestimating the basic logit model using only data
from countries with three or more businesses in the sample.
The coefficient of uncertainty avoidance index wa8.0250
and significant at the 95% level (see column C of Table V).
Table V presents the main empirical results. Column A régain, all other results remained insignificant. These results
ports the results of the basic logit model. The coefficient of ushowed that the relationship between uncertainty avoidance
certainty avoidance index was0.0304, which was significant index and corporate adoption of frame relay was not affected
at the 99% level. This result supported. Businesses incorpo- by both of these potential sources of bias.
rated in higher uncertainty avoidance countries were less likelyColumn D of Table V reports the results of a direct com-
to adopt frame relay. Table 1V illustrates this result by showingarison between Japanese and U.S. businesses. The coefficient
that a lower uncertainty avoidance index tends to be associatédapan was-1.40 and significant at the 99% level. Because
with a bigger percentage of adopters of frame relay and vieg!° = 0.247, this estimate implied that a Japanese business

IV. EMPIRICAL RESULTS

A. Testing Hypotheses
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TABLE VI
RESULTS OFTESTING ALTERNATIVE EXPLANATIONS
Independent (A) (B) © ™)
variables Including | Including Including Including
another two | frame relay | teledensity Internet
dimensions of] availability density
national
culture
Constant 3.29%* 0.68 -0.49 -0.03
(1.95) (1.55) (1.93) (1.36)
Total assets 0.0041 0.0037 0.0032 0.0044
(0.0047) (0.0046) (0.0046) (0.0046)
Annual revenue 0.0052 0.0041 0.0045 0.0047

(0.0102) (0.0102) (0.0101) (0.0103)
Uncertainty avoidance index| -0.0423** | -0.0352*%** | -0.0304*** -0.0197*
(0.0165) (0.0114) (0.0100) (0.0118)

Power distance index -0.0164 0.0032 0.0139 0.0064

(0.0182) (0.0193) (0.0222) (0.0170)
Individualism-collectivism -0.0118
index (0.0139)
Masculinity-femininity 0.0080
index (0.0112)
Frame relay availability 0.0954

(0.1135)
Teledensity 0.0026
(0.0020)
Internet density 0.0264
(0.0167)

Number of observations 153 153 153 153
-2 log likelihood 191.2 191.4 190.4 189.6
X 18.54 18.32 19.32 20.11

***significant at 99% level { < 0.01)
**significant at 95% level p < 0.05)
*significant at 90% level® < 0.10)

Note: All numbers in parenthesis are standard errors.

was 75.3% less likely to adopt frame relay than was a compa-uncertainty avoidance index wag).0423 and significant at
rable U.S. business. As illustrated in Table 1V, 62% of the U.ghe 95% level (see column A of Table VI). The coefficients of
businesses in the overall sample were adopters of frame relagjividualism-collectivism and masculinity-femininity were not
but only 29% of the Japanese businesses were adopters. Gaignificant. These results reinforced the observation that indi-
that Japan has higher uncertainty avoidance and power distavideialism-collectivism and masculinity-femininity should not
indexes than the United States, this result suppdt@dCol- affect corporate adoption of IT infrastructure.
lectively, the results in Table V confirmed that regardless of Other than dimensions of national culture, a number of other
whether difference in uncertainty avoidance were represenfadtors might provide alternative explanations for corporate
by Hofstede’s [15] index or a direct Japan versus U.S. compadoption of frame relay. One such factor was the availability of
ison, this difference had a significant negative correlation wifhame relay in a country. This alternative explanation was tested
corporate adoption of frame relay. Differences in power distanbg adding, to the basic logit model, a variable that shows the
and organizational size, however, were not significantly corraumber of international service providers that offer frame relay
lated with corporate adoption of frame relay. in the country of incorporation in 1996 [6]. This variable was
an indicator of the availability of frame relay in a country. The
) ) ) coefficient of uncertainty avoidance index wa$.0352 and
B. Testing Alternative Explanations significant at the 99% level (see column B of Table VI). The
Based on the literature review (see Section II-A), two dimer(I:-OefﬁCient (.)f ayf';\ilability of frame relay was not significan_t.
Hence, availability of frame relay was not a good alternative

sions of national culture (individualism—collectivism and mas- ! .
explanation for corporate adoption of frame relay.

culinity—femininity) were unlikely to affect corporate adoption Another such factor was the level of telecommunications de-

of IT infrastructure. Nevertheless, an empirical test was carried . N I .

: . ) ) velopment (technological sophistication and existing IT infra-
out to verify that these two dimensions of national culture werg ucture) in a country. This issue was dealt with in two ways
indeed unimportant in the context of this study. This test add j yS.

U . . L . " "First, the standard measure of telecommunications development
the individualism-collectivism and masculinity-femininity in-

dexes [15] as variables to the basic logit model. The coefficienBwe are grateful to an anonymous reviewer for suggesting this argument.
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in a country is teledensity, defined as the number of main teleeork in businesses from lower uncertainty avoidance countries
phone lines per thousand populatfoi variable representing can employ a more aggressive strategy when introducing new
teledensity in the country of incorporation in 1996 [42] wa$T infrastructure. Where opportunities exist, they can bring in
added to the basic logit model. The coefficient of uncertainguch IT infrastructure quickly and throughout their businesses
avoidance index was0.0304 and significant at the 99% level to exploit the competitive advantage that comes with the new
(see column C of Table VI). The coefficient of teledensity wal§ infrastructure [40]. However, managers who work in busi-
not significant. Hence, teledensity was not a good alternatimesses from higher uncertainty avoidance countries should be
explanation for corporate adoption of frame relay. more cautious in their attempts to introduce new IT infrastruc-
Second, a recently used measure of telecommunications tlge. They should putin more efforts to justify adoption of the IT
velopmentin a country is Internet density, defined as the numbefrastructure. Examples of such efforts include working closely
of Internet hosts per thousand population. A variable that repith international service providers for guarantees of service
resents Internet density in the country of incorporation in 19%hd support, doing case studies of successful adopters, or even
[42] was added to the basic logit model. Column D of Table \dssigning people to learn from successful adopters on a tempo-
summarizes the results. The coefficient of uncertainty avoidaneey basis.
index was—0.0197 and significant at the 90% level. The coef-
ficient of Internet density was 0.0264, which was significant @. Research Implications
the 88% level. This result is discussed below (see Section V-B)..I_he result of this study was obtained based on a survey

Based on all of the results reported above, we conclude tI6‘?ltginally designed to collect data for regional benchmarking

uncertainty avoidance had a significant negative correlati%tp telecommunications and not to study the adoption of IT

with corporate adoption of frame relay. This result was COMLsrastructure. Consequently, the original data had to be

sist_ent across several alternative_logit mod(_als, which incmdggpplemented with secondary information from a number of
varlab_les to capture other potential determinants of corpor%tmer sources (see Table IIl). Future research can verify our
adoption of frame relay. results through full-fledged studies specifically designed for
studying the adoption of IT infrastructure. Results from such
V. IMPLICATIONS comprehensive studies can provide a clearer picture of the
A. Practical Implications relationships between the independent and dependent variables

The results of this study clearly suggest that it is not appr 20]. Of course, larger SUrveys that |nvo_|ve bigger samples
rom a wider range of countries can certainly help to enhance

priate to apply the same strategy to promote adoption of IT |[I‘He generalizability of research findings.

frastructure for all businesses. Specifically, when attempting O-The results of data analyses showed that inclusion of Internet

introduce IT infrastructure into businesses, due attention mlést . . ; - .
: . . ensity as an independent variable reduced the statistical sig-
be given to the national culture of the country of incorpora-

. . . : . __hificance of an uncertainty avoidance index. One possible ex-
tion. Businesses from lower uncertainty avoidance countries are "~ . : . - S .
. : lanation for this reduction in statistical significance is that the
more ready to adopt IT infrastructure than are businesses from . ; . . .
. . ) : Uncertainty avoidance index drives corporate adoption of frame
higher uncertainty avoidance countries.

: . . . relay as well as the spread of Internet hosts. By being correlated
For international service providers, a useful strategy |s. . . . .
. : with the uncertainty avoidance index, Internet density would

to target new IT infrastructure at businesses from lower L L : .
. . : . - reduce the statistical significance of the uncertainty avoidance
uncertainty avoidance countries. Besides raising the chance

of acceptance for new IT infrastructure, this approach mm(fex. More generally, these results point to the possibility that

minimize the consequences of risks associated with new?lé{e managers who decide on corporate adoption of frame relay

. . .may be the same people responsible for evaluating Internet or
infrastructure because businesses from lower uncertain . . )

. . o o other IT infrastructure. Further research is needed to test this
avoidance countries tend to take initial setbacks with innova;

tions more positively and do not give up easily [16]. Succeobservamon, which has implications for the generalizability of

with these early adopters can then enable international serwce results of this study.

. . . Tonsistent with Grover and Goslar [14], this study showed
providers to market the IT infrastructure to businesses fro o .

: . . . . . hat organizational size, whether measured by total assets or an-
higher uncertainty avoidance countries. With such businesses . .
N . ) ) ) . nual revenue, did not affect corporate adoption of frame relay. In
it is important that international service providers put in greater . : " . .

contrast, other prior studies have reported a positive relationship

efforts to mitigate the risks associated with the IT infrastructurg. Lo : . .
Fr}]tween organizational size and corporate adoption of IT infra-

Other than testimonials from successful early adopters, s_usc;[ructure (e.9., [13], [18], [21], and [220)This positive relation-

efforts may include more detailed demonstration and tralr“ns%ip has been explained in terms of the large fixed costs required

and credible guarantees of service and support. ! . ]
) . . for corporate adoption of IT infrastructure. Larger organizations
Corporate managers seeking to introduce new IT infrastruc- : .
. . . . are more able to absorb the fixed costs than are smaller organi-
ture into their businesses should also be cognizant of the na-. ; .
tional culture of the countrv of incorporation. Managers Whgatlons. In this study, the overall sample consisted of large or-
y P ' 9 ganizations (see Table Ill); therefore, the fixed costs might have

4This measure had been used in major studies of international competitive2Liberatore and Breem [22] measured organizational size by number of em-
ness, such as tl@@lobal Competitiveness Repdpublished in Geneva, Switzer- ployees. Groveet al.,[13] sampled only organizations with more than $50 mil-
land) and th&Vorld Competitiveness Yearbogublished in Lausanne, Switzer- lion revenue. Lai and Guynes [21] did not provide figures for organizational
land). size.
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been immaterial. Future research can investigate this fixed cost VI. CONCLUSION
effect by comparing corporate adoption of IT infrastructure for Based on data from an international survey, this study clearly

a W'd_er range of organizational sizes. showed that uncertainty avoidance index of the country of in-
This study focused on the demand rather than on the SUPRH o ration was negatively associated with corporate adoption
aspect of IT infrastructure. In reality, supply factors do affeg |1 infrastructure. But power distance index of the country of
corporate adoption of IT infrastructure. Although this study o5 rhoration and organizational size were not associated with
sidered a supply factor (availability of IT infrastructure), an iMgrporate adoption of IT infrastructure. With data from a wide
portant supply factor that has been omitted is the price of [Lnge of countries, the conclusion of this study is stronger than
infrastructure. In future research, itis important to examine vagpe results of prior studies that compared only a few countries.
ables pertaining to both demand and supply aspects of IT infigaying so many countries also helped to rule out alternative ex-
structure to attain a more holistic understanding about corp@lanations based on other characteristics of these countries (e.g.,
rate adoption of IT infrastructure. Having such a more completgtional policy and resource availability).
understanding can help international service providers to bettezs strong international trade and investment gives rise to
map their strategy to promote corporate adoption of IT infrgiobal businesses, more and more such businesses would
structure. search for IT infrastructure to help them function effectively.
Another possible extension for this study is to do a longitoFhe role that IT infrastructure plays in global businesses
dinal survey. Specifically, data on corporate adoption of IT inyould continue to increase in importance. Because cultural
frastructure can be collected annually over a period of sevegifferences can affect corporate adoption of IT infrastructure,
years. Results from such a study can yield insights on whethternational service providers and corporate managers must
the relationships between independent and dependent variablegerstand this relationship to facilitate corporate adoption of
are robust over time. Theoretically, these relationships should infrastructure. Although this study provides some useful
hold for several years in the case of new IT infrastructure (bimisights on this relationship, it also highlights the fact that
the adoption rates for businesses from both higher and lower nmere research attention is warranted in this important area of
certainty avoidance countries should increase over time). Afiaternational IT management.
some time, when the IT infrastructure is no longer new, all
businesses should feel comfortable adopting the IT infrastruc- ACKNOWLEDGMENT
ture and uncertainty avoidance should no longer be a differenti- :
ating factor. This contention can be tested through a longitudin IThe authors_ are grateful fqr comments and advice fr.om the
’ o%partment editor and the reviewers as well as from seminar par-
Survey. ticipants at Nanyang Business School and Nanzan University.
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