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Part One Infroduction

The major economies of the world are on the threshold of electronic commerce, the
ramifications of which are wide-ranging, affecting everything from the tax base of
governments to content i ssuespornography. Enabling the diffusion of electronic
commerce are new information and communications technologies (ICTs) and in particular
the Internet. Asarecent OECD report put it: ‘ Information and communication
technologies (ICTs) are apillar of the knowledge-based economy. How countries adopt
and master ICT isthus key to their future economic performance... The Internet is a key
driver of ICT, with more and more househol ds and companies connecting up and using
it 2

The focus of this paper is on electronic retailing, or shopping online, and upon those
households who are enabled to do this because they have a home computer which is
connected to the Internet, and who make transactions online. Shopping online does not
imply that the retailer islocal, on the contrary in these early days of onlineretailing US
companies stand out globally, a defining example being Amazon.com? However, the
paper assumes that asalocal ‘critical mass' of online frequent purchasersis reached,
local online retailers will respond with more well-designed websites, with customer-
friendly search and online transactions procedures, and with efficient delivery and after-
sales services. All of these will be required to make ‘etailing’ - asit is somewhat
inelegantly termed - fly. Demand and supply will then feed each other, bringing about
changesin both consumer behaviour and in the structure of the retailing sector.

The purpose of this paper isto offer an approach to modelling the build-up to critical
mass of ‘frequent transactors'. The paper draws upon data collected by the
Telecommunications Research Project of the University of Hong Kong (www.trp.hku.hk)
to construct adiffusion model, not so much to predict when critical mass will be reached,
although the paper does suggest this point will arrive in Hong Kong early in 2003°, but to
provide a benchmark for postdiction. How wrong the forecast turns out will be less
important than how and why it waswrong. Ideally hindsight is perfect, and it is therefore
an ideal basis on which to improve future models and our understanding of the process.

Forecasts of e-commerce abound. They arise from numerous sources, but most
frequently from consultancy reports, and they differ widely in their prognostications. The

I InUreisdredar of the Tdeoommunicaions Reseerch Rrgjedt, Gantredf Adan Sudies University of Hong Kong, Spedd therksaredue
toJamy Wan, TRPressrch dffioer, for essstancein prepating thispepar, Pater Lovd ock, TRPdgauty diredtar, for hiscommenisoneatlier
drdts andto Chen SoKuenfor her helpintheealy detagethaingexadse

2 OECD Saaee Tedhndagy and IndLetry Sooreboerd 1999—Bendhmerking Knoledge besed BEoonomies Summary, p2, s
wwww.cecd orgoi/dti/stat-analrod/sooreod. S immbim TheUS Govammant edimetesbeiween 1995- 98I CTsaooounted for 8% of GDP
butwerereporgblefor 33df redl USeconomicgrontit sseEmarging Digital Econonyll, USDepartmant of Commarce Lne 1999,

3 Acoordingto TheEoconomigt's' ECammeaceSuvey’, 26 Felruary 2000, threequattersdf dl ecommerceaurantly tekesplaceinthe
United Sates Thecountry dsoacoountsfor 90%df commadd wasites' (p.33)

4 Inanegdier vasond thispeper usng detafrom 199theddtewes' eter 2004 .



reasons are not difficult to find. Most reports are based either on time series extrapolation,
or upon survey work, for example using Delphic techniquesto interview business or
industry specialists, and then asking them to compare their forecasts with the forecasts of
their peers.” Extrapolation has a number of obvious problems, such as lack of data
stretching sufficiently far back, and sudden shifts in parameters, for example the rapid
appearance of anew technology such as DoCoMo’siMode mobile phone which, in the
space of just one year only afew months, reached over 104 million Japanese youngsters
enabling them to download music and join online ‘instant messaging’ services for
personal communications. Another problem for extrapolation is to take account of
complementary factors, such as the spread of credit cards and other forms of online
payments and the attitude of local banks towards supporting smaller merchants with their
online payments systems. These factors, and many others, can be accommodated in the
forecasting modelsanalysis, but analysisit then becomes a mgjor task and not a cost-
effective one for commercial companies. The same problems underlie the qualitative
methods used by interview-based surveys, but impressionistic approaches are more
useful asindicators of intentions by the companiesinterviewed, and of the pace and
direction of change, than they are for macro modelling.

By contrast, official estimates of e-commerce tend to be more circumspect, more policy-
focused, and in many cases more methodologically concerned. A fundamental issue that
always arises isthe question of definitions® Broadly speaking, adistinction is drawn
between e-business and e-commerce, where the former refers to the entire range of
network relationships that constitute an organization (internal) and its place in the world
(external). So, for example, enterprise resource management (ERP - internal) or supply-
chain management (external) or ‘managed customer relationships’ (external) are favourite
topics of discussion in seminars on e-business. E-commerce is used to mean transactions
activity, whether the payment itself is online or offline. In the case of offline transactions,
the term e-commerce can clearly cover a multitude of long-established forms of
commercial activity, indeed in principle any occasion when atelephone or afacsimile
machine is used to place an order.

The more embracing the definition, the less meaningful is its measure as a means of
capturing change in the way people or companies or institutions organize themselves and
their relationships with the world about them. One way around this problem isto segment
the economy into different categories of business or commerce. The useful shorthand
used to describe these various activities goes aong the lines. intermediate transactions
along the value-chain or business-to-business (B2B), retailing or business-to-consumer
(B2C), government procurement or business-to-government (B2G), government services
as either government-to-business (G2B) or government-to-consumers or citizens, such as
the payment of taxes online or applications for driving licences (G2C), and finally, the
activities of citizens either as consumers, for example in e-auctions, or as communities,
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for example baby-sitting circles involving payments (C2C). These distinctions can then
be used to analyze the structure of the Internet economy or ‘ networked economy’.

Using afour-tiered structure for Web activities— an Internet infrastructure layer, an
applications infrastructure layer, an intermediate/market making layer and an Internet
commerce layer —a 1999 study by the University of Texas, sponsored by Cisco Systems
estimated amuch larger than previously recorded Internet economy in the U.S. of US$301
billion, equivalent to the world’s 18" largest economy just behind Switzerland. Business-
to-business (B2B) transactions over the Net inevitably dwarf business-to-consumer (B2C)
transactions ’ - in America by aratio of 70:30°- but this fact masks the potential
importance of B2C or electronic retailing, and may partly explain why *‘etailing’ could be
underestimated by studies and surveys. The report makes the point that ‘with the
exception of online grocer Peapod, online grocery sales do not make up the top-100
Internet sales list. Nonetheless, we found that online grocery sales already constitute a
large volume of business, afact that has been ignored in previous studies.’ °Usually the
point implied by those who emphasize that B2B greatly exceeds B2C is that the early and
large-scale adoption of Internet trading is by corporate business. For many it was a
natural extension of electronic datainterchange, or EDI.*

This paper focuses on the activities of households as consumers, as online transactors.
The paper originated as a data-collecting exercise in 1994 to benchmark the percentage of
households in Hong Kong who had a home computer and what proportion of these were
online. Online in 1994 hardly meant the Internet. It meant being on a proprietary network,
such as CompuServe, or a private company network from home or a university network.
Going online meant either using an information service, for example Hong Kong
Telecom’s Datapak for online equity prices and horseracing results or, more likely, a
bulletin board. Further data was collected for 1996 and 1998, and data from surveys
conducted by the Chinese University of Hong Kong in 1991 and 1993 was used to
construct atime series. Later, another data point for 1999 was added. A logistic curveis
derived and used to project saturation of the computer market among Hong Kong
households. A further logistic is derived from the percentage of households with
computersthat are also online, and it is concluded that by 2002 this statistic will drive the
online population towards critical mass. Thisisthe enabling factor. Finaly, in the absence
of reliable data, an assumption has to be made as to the numbers of frequent transactors
and their growth rate. Thisisthe realization factor, and on this basis critical massis

7 Theywill dwaysdosofar purdy etiond acoounting ressons Thevdued find corsumplionistheamtotd of inemedigtevdue adoed
busnessadivitiesthet corgitLietheveluedreinand anly by doublecouning or teking grossedimetescould B2C ever e el B2B. In
pradics though, modt Intemet commarceedimetesarebessd on sesor revenuedsia Thoserevauesindudeccetsof daing buenessthus
reaitingin“doudecounting” estheoutput of oneecommerceindLdry, eg advatisng or peymat over thelntamd, isindudedinthe” ses’
figuresof ather ecommarceindudies’ OECD * Definingand Meeawring BedranicCommerce Towardsthedevdgpmeant of enOECD
Methoddagy' TheMeearamant of HedronicCommeree: 19 Cutting Edlge Conference, 6-8 Deoambar 1999, I ntlemetiondl Setisticd
IretitLie p2 Seevwwww.Sngdet gov.yEC

8 Margan Sarley using IDC statd ecommercefarecas USHL7 hillionby 2000, brakethisdoaninto USES7 hillionB2Cand USE0
hillionB2B. Thelnternet Retailing Report, 28May 1997, tehle4-4.

9 “Thelntema Economy Indicators University of Texas wwwntemetindicatorscomffestiureshim (p5)

0 Thisimpliesapationaf B2B issmply atrandfer of edgting busnesstoandedronicfom Without taking thisintoacoount thegrowth
conribuionof B2B inthemearosconomy aould beover-edimeted, but theissueisconplex becausededronicoommunicaionsarelikdy to
bemareprodLdivetrenthelusnessprocessesthey L bdtituie



projected from 2004 onwards. Combined, these are the three components of the model
presented in part three of this paper.

Part two of the paper provides some circumstantial evidence for the assumption of
frequent transactor growth. It examines available comparative data on home computers
and consumer purchasing online. What emerges quite strikingly are global similarities, but
also the paucity of good data on ‘ online shopping’ . Predictably, the most detailed data
comes from the US, followed by Europe and Australia, but Asia has also generated data
to give usabroad picture up to 1998-99. Part four considers the development of e-
commerce in terms of the emergence of complementary factors which need to be further
taken into account if a more sophisticated understanding of the factors driving e-
commerce are to be understood. Part four also selectively reviews recent literature on this
subject.

Pat Two: Thelssueadf Griticdl Mass

Forecasts of e-commerce are abundant. After reviewing 38 of them for OECD economies,
Michael De Kare-Silver reaches the conclusion that electronic shopping is ‘forecast to
reach critical mass and start having a serious impact by around 2005’ on the basis that the
‘mean date that emerges from this combination of research is around 2005.” But from his
own presentation of the data it would seem that he confuses the mode with the mean,
which lies much further out.™

The Economist’s ‘ E-Commerce’ survey 26 February 2000, cites Forrester’ s estimate of
B2C transactionsin Americafor 1999 at around US$20 billion, and their forecast of
US$184 billion by 2004, a CAGR of 56 per cent. Ernst & Y oung's Global Online
Retailing (January 2000)* reported a similar estimate for Americain 1999 of between
US$25-$30 hillion, and forecast a doubling during 2000 to US$45-$50 hillion. If these two
CAGRs are correct, it seems at best like a steady growth than take-off. Indeed, the earlier
Second Annual Ernst & Young Internet Shopping Report, 1998, ‘a study released by
shop.org and Boston Consulting Group’, reported for ‘the last six months of 1998, online
sales grew 200% with predictors that overall salesfor the year would come in at between
US$10 - $13 hillion.” But the shop.org report also pointed out that * Online revenues
generated by North American-based companies for the first six months of 1998 were
US$4.4 billion — less than 1% of overall retail revenuein North America.’ ® Goldman
Sachs, cited in The Economist’s survey, forecast ‘ electronic shopping could account for
15 —20% of retail sales’ in Americaby 2010. Again, this suggests a steady, rather than a
staggering, rate of annual increase in North America, dropping from 200 per cent in late
1998 to an average below 30 per cent for the decade ahead.

Turning to Asia, areport by the Boston Consulting Group estimates Asia-Pacific’s e-
commerce retail revenues for 1999 grew by 200 per cent to US$2.8 billion, or tojust 0.1
per cent of the total retail sector. This compares with their estimates of US$3.5 hillion for
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Europe and US$36.6 billion for the US, 1.2 per cent of the American retail sector. But 94
per cent of the Asia-Pacific total was accounted for by just three economies: 54 per cent
by Japan, 25 per cent by South Korea and 15 per cent by Australia. Despite these lop-
sided statistics the report argues that with * more than 10 million consumers having
already bought online, and Internet use surging, the market is reaching critical mass.” * By
contrast, the Gartner Group forecast for the fourth quarter of 1999 total consumer
spending over the Internet in Asia-Pacific as-awhole at US$845 million, with Japan now
accounting for 65 per cent, Australia 15 per cent, and South Korea down to 4.8 per cent,
behind Taiwan's 5.6 per cent.”

2.1 Households with Computers and Population Online

Thefirst logical first step towards a critical mass of online transactorsis getting online.
Table 1 provides a comparison across a number of national economies of the percentage
of households with at least one computer, and the percentage of the population who are
thought to be users of the Internet. In reality, thislatter statistic is a better guide to access
than to usage, where access may be outside the home.® Asthe variety of data sources
cited indicates, there is no systematic or unified method data collection - for example, by
household expenditure surveys - across economies.

Tahlel
Percentage of Households with Computers and Population Online
Economy % of Homeswith Computers % of Population Online'
Australia 47 per cent %(1998) 24.2 per cent 2 (1998)
Canada 54 per cent 3 (1998) 25.4 per cent %(1999)
Hong Kong 34.per cent®- 48.8 per cent = >50 [13.4 per cent 1 (1998) - 18.5 per
per cent “° (1998) — 58.9 per cent™® cent “(1999)

(1999)

Japan 25.2 per cent™(1998) —32.6 per cent| 11.1 per cent *(1998) —15.9
®_ 42 per cent *(1999) per cent (1999)*

Malaysia < 9 per cent ® 3 per cent * (1998)
Singapore 41 per cent™(1998) — 58.9 per cent™ 32 per cent "(1998)

(1999)
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South Korea 15 per cent®(1997) — 37 per cent | 6.7 per cent *— 22 per cent °
(1999)* (1999)
Taiwan 34.6 per cent 1°(1998) 14.3 per cent * (1999)
UK 29 per cent *2(97-98) — 36 per 18 per cent * (1998)
1%(1998) - 41 per cent*®(1999)
USA 54 per cent™ (1999) 30.7 per cent *(1999)
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Despite the obvious disparitiesin these estimates, it seems evident that the high-income
economies represented in the table are all showing signs of rapidly approaching or
exceeding fifty per cent of their households having a computer.” Furthermore, they are
reaching or passing the twenty-to-thirty per cent proportion of their population who have
Internet access® Even more to the point, the diffusion of Internet access seemsto be
accelerating. Singapore provides good evidence of this. ‘1n 1996, only 9 per cent of
Singapore households had Internet access. Today, more than 42 per cent of households
have Internet access.” ® The same report pointsout ‘ In Australia, 22 per cent of
households have Internet access, while in Japan the penetration rate stands at 13 per cent.
In the US according to Infobeads, June 1999 & Greenfield Online Inc., Oct. 1999, 40 per
cent of the households have home Internet access.’

The global similarities are striking. In dozens of government agency, research and
consultancy reports similar demographics emerge. Age: the young and the younger
generations; gender: males as early adotpers, females in the early majority; socio-
economic: initially the higher-income private residential households; education: initialy
the higher educated. But the speed of the diffusion processin the higher-income
economies does seem to democractise I nternet access and Web usage. At least this seems
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to be true of online consumer purchasing, according to the Ernst & Y oung Global Online
Retailing report (January 2000). ‘Wherever we look in the world, we see that men are the
early adopters of Internet shopping. That was aso truein the U.S. two years ago, yet as e-
shopping surges in America, women are taking their rightful place at the mouse pads. ...
They’re already at 50 per cent of online shoppersin the U.S. —far above Australia s41
per cent, Canada’s 38 per cent, UK’s 31 per cent, France’'s 24 per cent, and Italy’s 15 per
cent.” ®

2.2 Transactors and the Frequency of Transactions

Despite the dearth of reliable and systematic datafor Asia, some datais available. The AC
Nielsen worldwide Netwatch (1999) survey based upon quota sampling techniques,
interviewing persons aged 15 years and above, offers one indicator of online transactions.
Table 2 selects details from Asian economies covered by the survey. Two sets of sample
populations are involved, a sample of 15 years old and above who are used to estimate the
percentage currently using the Internet. The sample sizes varied from 797 in the
Philippinesto 9,975 in Malaysia. And a sample of 15 years old and above who currently
use the Internet who are used to estimate the percentage making different uses of the
Internet, including online purchase. Here the sample sizes varied from 50 in the
Philippinesto 1,451 in Hong Kong.

Tade2
Quota Sampling of 15 Year Olds and Above Who Use the Internet
Country Useged Intemet % Rudhee%
(Curently Us)* Produd/Savicg?
97 B 2] 97 B 2]
China(Top3diies) 2 5 7 6 7 7
HongKong 1 1 16 1 1 1
Indonesa 1 1 3 15 7 9
Mdaysa 5 7 8 8 8 8
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Philippines 2 8 Na 13 ) Na
Tawen 1 13 14 5 6 6
Theiland 1 1 2 6 6 6

Source: Netwatch (1999) AC Nielsen, quota sampling, aged 15 and over. 1. Percentage of
sample size representing population 15 years and above; 2. Percentage of sample size
representing Internet users 15 years and above.

If we treat sample two as a sub-set of sample one we can get a sense of the growth of
purchasing online 1997-99. For example, in the case of China (urban) the percentage of
respondents reporting current Internet usage rose from 2 per cent to 7 per cent, while the
percentage of respondents reporting usage and reporting they had purchased online rose
from 6 per cent to 7 per cent. Taken at face value, this means an increase in current
Internet users aged 15 years and above who have purchased online from 0.12 per cent to
0.49 per cent of the population. # In the case of Hong Kong, the overall riseisfrom 1.68
per cent to 1.92 per cent. This compares with 1.3 per cent in the 1998 TRP survey, which
was based on households. See Part Three. If we use the concept of Internet households,
this could imply a higher percentage of individualsin the total population had purchased
online.

The other increases range from 0.4 per cent to 0.64 per cent for Malaysia, from 0.26 per
cent to 0.96 per cent for the Philippines (1997-98), from 0.55 per cent to 0.84 per cent for
Taiwan, and from 0.06 per cent to 0.12 per cent for Thailand. Only Indonesiarecords a
fall, from 0.15 percent to 0.04 percent, but 1997-99 have been years of economic disaster
for Indonesia. Although these figures need to be treated with considerable caution, their
range suggests that all these economies are at the early ‘innovative’ stage of electronic
commerce, but already are showing signs of high growth rates. What they do not show is
the frequency of purchase, but the assumption is that one purchase leads to another with
increasing velocity, so somewhere there is alogistic lurking behind the dynamics of
purchasing.?

Numerous sources provide insights into how the transition from early adoption of
Internet to majority usage begins to trandate into online retailing. Table 3 selectively
provides comparative estimates of the percentage of households with a computer, who
are online, who shop online, and who are frequent shoppers.

Tade3
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Percentage of Households with PCs, Online and Making Purchases over the Internet
Country % with PC| % online % % frequency of shopping
shopping over 12 months
online <10 10 or more
Audtrdia* 47 22 5 80 20
Canada* 56 21°— 39 9 75 15
China (Urban) * 11.9 204 4.6 na na
Hong Kong * 48.8 26.2 1.3-7.2° na na
Japan & 42 13 88 na na
Singapore ° 59 42 2.7 78%° 270
UK* 41 29 10 75 15
USA! 53 34-40° 17 61 39
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The U.S. clearly stands out by having possibly 40 per cent of households online, and,
according to these estimates, 17 per cent of households making online purchases, up from
10 per cent in 1998, and 7 per cent in 1997. 2 Of these, almost 40 per cent are ‘frequent’
transactors as defined by making ten or more purchases within a 12-month period,
compared with 17 per cent in 1998 and 4 per cent in 1997.* Datafor Australiais derived
from the quarterly Population Survey Monitor published by the Australian Bureau of
Statistics. Tim Power (1999) reports that in the twelve months to May 1999, 650,000 or
five percent of Australian adults had used the Internet to purchase or order goods or
services online, compared to 347,000 in 1998, and that 22 per cent of them had made five
or more purchases over the previous year.”

In the case of Singapore, the Infocomm Development Authority (IDA) chooseto
investigate purchases over the previous six months, so here the table distinguishes
between online households making five or more purchases. The frequency of transactions
of those who do transact online in Singapore is comparatively high, as might be expected
in asmall economy where the government is actively promoting Internet usage as well as

23 Aaoordingto The Sscond Annual Erngt & Young Internet Shopping Reportwhich ditesreseerch by Shop Org gponsored by theBeeton
Corauting Group (Wyswygr/168hip/Amww.shoporgreseerdh/defaithim).

2 Sepreviousfoonate A year ealier dmod thirty per cant of 645 repondanistothe GVU TanthWWWUser Sineyin 1998af anline
Amaicarssadthey purdhesed over theWeb onaverageonceamonth, and afurther 17 per cant reportedly morefrequiently thenthet. See
wwwgvugaechediguiussr suveysanvey-1993-10

2576 par ot hed d o peid online Interedingly, comperedwith 1998when 28 per cant purdhesed anly from Audreia in 1999 thet figurerose
to41 per cart. TimPower* Bledranic Commerce SatidticsCdlledted by the ABSandMethoddogicdl |ssuesEncountered ABS peper
ddiveredto TheMeesremant of HedronicCommerae: 19 Cutting Edge Conference, Snggpore, 6-8 Depamber, 1999,

www.SngdetgovyEC
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access and content, but only avery low percentage of all Singaporean households (2.7 per
cent) do in fact transact on the Net.® Asthe IDA putsit: ‘ The main reason cited for not
doing so isthe preference of going to the physical retail shops for variety of products and
comparison of prices (35%). Thisis not surprising given the love of shopping as afavorite
leisure activity, the easy access to and abundance of retailing outlets among the
population. Another concern isthe lack of trust in submitting credit card details over the
Internet expressed by 11%. Thisimpliesthat the security issue will always be a concern
for those who have never shopped on-line but a hurdle which can be easily overcome
once they have tried to purchase on-line.” # The report concludes ‘ E-commerce adoption
by home usersisstill at “early adopter” stage. On-line home shopping, which is popular
in countries such asthe US, has yet to make an impact in Singapore asit has attracted
only 8% of total home users. On-line government transactions attracted only 14% of the
total home Internet users.’ (para 6.4)

The close proximity of shops, and the pleasure people seem to take in shopping, is
commonly regarded as a barrier to localized *etailing’ in small economies like Singapore
and Hong Kong. In reverse, the same logic should suggest B2C e-commerce would first
take-off in developed economies of large geographical spread like Australia, Canada and
the USA. Superficially table 2 lends some support to this hypothesis, yet the position of
the UK —a geographically small economy — ahead of Australiain terms of the percentage
of households as transactors and, depending on the data used, possibly on a par with
Canada, suggests there are more complex sets of factors at work. It isnot the purpose of
this paper to explore them, but clearly levels of accessibility, cost, the quantity and quality
of retail websites, an environment of trust, a banking system willing to support merchant
credit card accounts, and many other factors are involved.

2.3 Assumptions of the Model

This paper works with the following simplifying assumptions: that the spread of online
transactions is afunction of (a) the diffusion of computer-owning households, and (b) a
transactions diffusion curve, which could be expressed as some function of the
percentage of existing online households who are frequent transactors. A further
possibility is (c) atransactions learning curve which would be some function of the length
of time a household has used a computer online. Assumption (b) poses an exogenous or
environmental condition, which involves a complementary set of factors which are
examined in more detail in Part Four, but among other things — such as, for example, a
mercantile credit system for small traders, easy-to-use software, ‘aways-on’ broadband
access, and so on —involves an evolution of suitable, customer-friendly online retall
websites as a response to the evolution towards a critical mass of online shoppers. By
contrast, assumption (C) poses an endogenous or domestic condition, implying that as
members of a household become more used to going online, they gain (good) experience
and (greater) confidence about online shopping. A further variant of (c) istheideathat, as
more and more househol ds acquire computers and go online, either as‘early adopters’ or
asthe ‘early mgority’, so it becomes more likely that several members of the household

26 Amongtherepondaniswhoael nteme usars anly 11%df themhaveever shopped ardine Among them, moretrenhalf of tham (58%0)
haveever meceanoinepurdrese’ T Househdd Sunvey 1999, perad4al.
27T Househald Survey 1999, Infocomm Devdgomant Autharity of Snggpore Jauery 2000, para 44V



will be involved in online shopping, giving rise to what we might term the emergence of

‘Internet households' .2

Some evidence to support hypothesis (c) comes from an econometric study by
Emmanoulides and Hammond (1999) who explore the factors driving Internet usage
patternsin the UK using NOP Research data for the period 1995-97. On usage they
conclude: ‘ Social use at home, especially with two or more other people, isastrong
predictor of current use — people who see the Internet at home with two or more other
people are significantly more likely to be current users than those who use it alone or with
just one other person. Even though causality cannot be assessed through this cross-
sectional data, thisfinding may indicate that: work related needs or peer pressureisa
major factor for steady Internet usage, as predicted by standard diffusion theory; PC
home ownership increases the depth of adoption or usage; the presence of adomestic
diffusion effect.’ ®

Specifically on the frequency of usage, Emmanouilides and Hammond find ‘ the length of
time since first Internet useis a predictor with large and significant effects on usage
frequency. But its effects on the utility to be alow or moderate Internet user compared
with aheavy one are almost linear. This utility decreases inversely to the time elapsed
sincefirst use ... Overal, very early adopters or pioneers are more likely to be heavy users
than not...” From this evidence it seems possible that the appearance of * Internet
households' or family ‘peer pressure’ may increase the likelihood of online usage,
including online shopping, and that frequency of online usage — presumably including
online shopping —is closealy associated with length of experience. If thisis so, then the
results of Emmanouilides and Hammond would support the view that online shopping,
even in small city-economies such as Singapore and Hong Kong, is constrained not by
locality but by Internet access and for how long a household has been using the Internet.

The diffusion of home computing is also the subject of aworking paper by Goolsbee and
Klenow (1999). Using proprietary data from a December 1997 mail survey called
Technographics (Forrester research) they ‘find evidence consistent with local spillovers
in home computer adoption... The data do suggest that the spillovers are concentrated in
local areas and among family and friends. The spillovers appear to be greatest from
experienced and intensive computer users. The spillovers do not appear to be tied to the
use of any particular type of software (spreadsheets, word processors, graphics, games,
family budgeting) but are highly tied to the use of email and the Internet. Thisis
consistent with the idea that the computer serves as part of alocal information or
communications network.” ® The Goolsbee and Klenow conclusion, namely that ‘ Internet
households' and the length of experience of using computers online are key factorsin the
diffusion of home computer ownership, reflecting therole of ‘network externaities (p.7)

28 Forexample  Uponembaking upon Intemet usege 41.2%0df thehomeamekersleamed how to usethepersond computer o toacoessthe
Intemet fromather family mambars’ White Paper, 1999 Minisry of Rostisand Tdecommunications Jgoen, p57 (wwwamptgojp)

2 ChrigosEmmenauidesand Kethy Hammond (1999) ‘ Intemet Usegeinthe UK: Predidiorsaf AdiveUsarsand Freouiency of Use Gartre
for Maketing Reseerch, L ondon Business Schod, Warking Peper 99-802, p2L.

3 Autan Goddoeeand Reter JKenow, Novambar 1999, Bvidenceon Leamingand Newark Extardlitiesinthe Diffusonof Home

Computas, Universty of Chicago, working peper. p2



signals that home computer adoption implies home computer online usage. Their work
therefore seems to offer support to both assumptions (b) and (c) above.

The current lack of reliable data on frequent transactors, and the ailmost total lack of time
series data, forces us to make assumptions, as in this paper, with regards to the rate of
growth of the number of ‘frequent’ transactors. The highly circumstantial evidence at
hand suggests that the assumption that the number is roughly doubling every twelve
months may be a workable one, especialy beyond the more rapidly maturing US Internet
economy. For example, comparing online Christmas sales revenues in the US for 1998
and 1999, the Financial Times of London (16 December 1999, p.18) reported on
expectations of asurge: ‘online sales are estimated to double to about $4bn, according to
Forrester, the research group.” Of course, thisrefers to the value of online sales, not to
the frequency, and the value is a composite of (@) increasing average expenditures per
purchase by current frequent online shoppers, (b) an increasing frequency of online
shopping by current online shoppers, and (¢) an increasing number of online shoppers
who have yet to become frequent. Looked at from the online retailers' viewpoint, this
means encouraging ‘repeat’ business. This, in turn, implies a growing proportion of on-
line shopping will be shopping for mundane items of regular purchase, such as groceries,
just like off-line shopping. In other words, on-line shopping will be less exatic.

Figures from the Ernst & Y oung Global Online Retailing (January 2000) survey
conducted Oct/Nov 1999 confirm the trend towards higher expenditures by online
shoppers. It reports that 48 per cent of online shoppersin the US spent more than US$500
in 1999, up from 40 per cent in 1998.¢ The previous year’s survey recorded an increasein
online shoppers' spending more than US$300 from 26 per cent in 1997 to 35 per cent in
1998.%2 According to the report, US online salesin the last six months of 1998 grew by 200
per cent, generating total online consumer sales for the year of between US$10-13 billion.
Aswe saw above, the 1999 report estimates the total for year-end 1999 at around US$25-
30 hillion, and forecasts US$45-50 billion for 2000. Very roughly an annual doubling of
online shopping revenuesisinvolved. Currently there isinsufficient data to disaggregate
the components of these figures into frequency of purchase, scale of purchase and
number of transactors. But we did see above, table 32, referencing the same Ernst &

Y oung report, the estimated proportion of households in the US who are frequent
transactors - defined as making 10 or more purchases ayear - rose from 4 per cent in 1997
to 17 per cent in 1998 to 39 per cent in 1999, that isincreases of over 300 per cent and of
130 per cent. These seem to be the best available data we can currently get.

The question, therefore, iswhether it is reasonable or not in Part Three to make the
assumption, for the purposes of the model that follows, that frequently transacting
householdsin Hong Kong will, over the short-term — the next three to five years -
increase by around 100 per cent annually. In one sense it does not matter, because the
purpose of the model is not to make accurate predictions but rather to lay afoundation for

31 Sevwweky.comGlaod. Online Retaling - RCPE& Y himl. The1997 Morgen Sarley Internet Retailing report projectedan
averageamud expandiureper transsctor of US$E00by 2000, Seeteble4-3.

32 TheSsoond Amnual Erngt & Young Internet Shopping Sunvey Reportvwwwwe®y.com Thergoatwesconduided by shopargandthe
Boston ConaLiting Group.



looking back with hindsight to understand whether it was the model that was wrong or its
assumptions. In thislight the assumptionsissueistrivial, although areading of the
empirical evidenceisnot.

Part Three M oddling E-Commercein HongKong

Hong Kong ® directly benefits from being the primary entrepdt to mainland China. Re-
exportsto Chinaare Hong Kong' s lifeblood, making up 85 per cent of goods exports. By
contrast tradeabl e services, mostly financial, constitute around 17 per cent of Hong
Kong'stotal exports. Online retail revenues can come from both overseas and domestic
sources, but as these percentages suggest, they will need to become substantial before
making much impact on Hong Kong' s economy.

3.1: The Hong Kong Context

Until the special Household Expenditure Survey of 1998,* the Census and Statistics
Department of the government of Hong Kong, collected no data on home computers
orand their accessto the Internet. It was the Internet connection that interested the
Department because it lays the foundations of a market for electronic commerce. Since
Tim Berners-Lee’ sinvention of the World Wide Web in 1989-90, and the diffusion of
browser technology from 1993,® the home computer has migrated from being a

standal one household item to becoming an access device to a networked world. In Hong
Kong, as elsewhere, fast processors and 56 Kbps modems became standard features of all
new home computers by 1998, and Internet service providers (1SPs) are plentiful and
highly competitive.® Public awareness has been raised over recent years by endless media
¥ coverage of the Internet, including specialist magazines such as Computer Today
Monthly, ComputerWor|d, Network Today Monthly Computer, Internet.com, I nternet
Magazine, PC.com, PC Handbook, PC Home, PC World, and by the presence of
numerous computer shopping arcades which easily and rapidly clone both hardware and
software.®

3 Thedmilaity bewesnHong Kongand Snggporecan bepargohresad by therdiodf 31 intammsof populaion; land messand GDP, 0
their GDPper citaisebout equel, aound USHE25-27,000in 1998, Ontheather hend, wheressbath areregiondl hubs HongKongisado
atrepdttomanandChira

341998 Ganrd Househdd Survey, Utilization of Internet senvioe Spedd TopicsReport No20, Canaus& SaidticsDepartmant, Hong
KagSAR (Ching) Govamnmat.

¥ Thedffudonaf webbronsngtechndogy datingwith Masacin 1998 westheaiticd epin populaizngtheWeb, SeTimBarasLee
(1999) Weanving theWeh: ThePadt, Presart and Fuireaf theWbrldWideWeb by itsInvertor, Orion Books Landon

% AacordingtoHong K ang sOfficedf the Tdecommunicaions Autharity (OFTA —ssevwwwv.aitagov hk) thereware 225151 lioased
ISPshy theend of Octaber 2000November 1999, dthoughaoundfivedomiretethermarket. Intheabsanoedf locd cdl darges | Ssae
reguiredtodatanaPubdicNon-Exdusive Tdeoommunicaions Savioss(PNETS) licenoe(USH06) which ddligesthemtopey 2334 0ais
HK par minute(1826 cantsUSper haur) tothelocd pubdicsitchedtdecommunicationsnetwork (PSTIN) aperator for locd accesscdishby
thar automas ThePNET Sdargehesfdlenfrom 9 cantsHK per minute(72 oantsUS) befare 1996, Thedominernt IPisdothe
dominent PSTN carier, PadficCantury CybawarksisHongkang Tdeoom, purdhessd by FOCW from Cable& WirdessinCable&
WirdessHK T, a.bject toatakeover by Pedific Cantury Cybawarkssummer, 2000t thetimedf wiiting.

37Well over helf of respondantsto AC Nidsan s1996 Hong K ong aunvey reported their souraedf Intemet informetion ascoming from
nengepas megaanesandadvats Seevwwvamidssnaomhiiingfussgehim

% Rurdnesng CDsand DV Dsove thelntamg, for examplefrom Amezoncom, hesthepatentialy interestingingicaioninHong Kong of
sdringarcundacortroversd benonperald imparting.
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It istempting to add that the penchant of Hong Kong people for portable electronic games
and gadgets, for the functionality of cellphones and other wireless devices, contributes to
an environment of acceptance of computer technology and the Internet, but as the datain
Part Two above shows Hong Kong is not unique in its rate of adoption of computersin
the home. Further, it could be argued that it’s economic geography as a densely packed
city-economy in which communications and activities such as going to work and going
shopping are so easy to accomplish, would mitigate against the early embracing of
electronic commerce. If thiswere so, then Hong Kong' s rate of adoption of the Internet
would be arrested, or confined to very specific areas of interest, such as the ubiquitous e-
mail, instant messaging and chat rooms, game playing, and to regions of personal
business and finance that fit particularly well the profile of Hong Kong consumers, such
as online stockstrading, property dealing, overseas travel, the purchase of computer
software, and for some the purchase of books from abroad. In Singapore, the Infocomm
Development Authority (IDA) reports avery similar finding (see above), and yet many of
these areas of purchase are also areasin which local offlinetrading is easily accomplished.
This strongly suggests that online consumer purchasing rather than being confined to
these areas of specific personal interest, will be pioneered by them.

The policy concerns of most governments, including Hong Kong, focus on how to
promote and facilitate the adoption of electronic commerce in its broadest terms based on
the understanding that electronic commerce offers opportunitiesto ‘grow’ existing and
new markets, but equally poses threats of greater competition in home markets. For
example, a 1998 study conducted on behalf of the Stock Exchange of Hong Kong
(SEHK) raised the alarm that online stocks trading could pose a severe threat to the local
brokerage business® The Hong Kong government has is takening some steps towards
promoting electronic commerce, notably by launching an Electronic Services Delivery
programme under which eventually al government departments and the services they
offer the public will be online, and to facilitating electronic commerce by passing the
Electronic Transactions Ordinance which has, among other things, established a public
key Certification Authority, under the auspices of the Hongkong Post, and given legal
backing to other approved private sector CA initiatives, and legal recognition to digital
signatures.®

Although business-to-business (B2B) electronic commerceis by far the greater part of
national and global electronic trading to date, business-to-consumer (B2C) electronic
commerceislikely, eventually, to become an important driver the electronic economy. As
of early 2000 few estimates of B2C exist for Hong Kong. The Boston Consulting Group
estimates Hong Kong's online retailing revenues at US$40 million for 1999.* Thisworks
out at less than US$30 per Internet user for the year, and less than 0.2 per cent of Hong

% |nternet Investimant Smioss Condusionsand Recommendationsfor Hong Kong Novamber 1998 Giventhefixed pegexdrancerde
bawentheHK ddlar andtheUSdallar (HK$7.8USHL) Hong K ong sprimeinterest reteiseffedtively detamrined by thededSonsof the
USFedard ResaveBoard Althoughintere retecompetition hesbeanisliky tobeintrodLioadinHong Kang by theHong Kang Mandtaty
Autharity, it remeinsthecaethet far mogt Hong Kang peopleardumonsavingsisto befound ether oniinvesmernt in proparty or ineuities
Forthisressontherded thebourseinthewdfaredf Hong Kong atizansissemntobed goropartionetdy high Orlineetrading coudwell
bresk thelinkinthiswelfareen ition

“ Aneglier govemmeattinitiative but ousouroed toaprivetesettor corsartium, is Treddlink, andedranic dainiardnenge (D)
progammewhichadsasagaenay bewemntheprivatebusnessssdor and govammatt depatmanisfor documentsauch sstrade
dedaaios




Kong'sretail trade compared with 1.2 cent in the USA, but is aready above BCG's
estimate of 0.1 per cent for the Asia-Pacific. The Gartner Group, in their forecast of
fourth-quarter consumer Internet spending for Asia-Pacific in 1999, estimated Hong
Kong's share at US$20.8 million.”

3.2 Critical Mass

One of the major difficulties governments, researchers and forecasters share in assessing
the development of this market is the shortage of meaningful and reliable data. There are
several reasonsfor this. Oneisthe lack of shared definitions as to what constitutes
electronic commerce. Isit used to refer solely to the payments part of the transaction?
Can it embrace the selection and ordering process, or the delivery process, without
including the payment method?® Where it starts and ends obviously depends upon the
research question of interest, but thereis not yet a consolidated body of research which
shares particular questions of interest. Another problem isthe difficulty of sourcing such
data. Expenditure estimates based on official household expenditure surveys do not yet
exist in Hong Kong, and private consultancy estimates are rarely based on large random,
samples* Y et another problem is simply that there is insufficient time series of data
available.

At the scholarly level, theissueis most widely handled within the framework of a
diffusion model, the approach adopted also by this paper and discussed below, but a
diffusion model typically requires around ten years of data, which pre-dates the World
Wide Web.® At this stage, there is no way around the shortage of data problem, but this
does not mean that reasonable analysis based upon what datais available cannot yield
some predictive results. Indeed, early research has the advantage of yielding insights by
providing benchmarks that, with subsequent hindsight or postdiction, can throw light
upon the relationships involved in the prediction. In other words, how wrong the
prediction turns out to be is useful information if the underlying methodology is explicit
and subjected to later critique. Naturally, even this process requires a minimum of datato
be worth undertaking.

This paper is based upon researched data for the number of householdsin Hong Kong
that have at least one home computer. As explained below, the data points refer to the
years 1992, 1994, 1996, and 1998 and 2000a final data point for 1999 isalso used. In
addition, thereis datafor the number of the home computers that have modems and

41 Eall ofthe Tiger: aNetBizAsa Report, rdesssd 28 Feruary 2000, Thedgtaindudesanlinerdal sdesbeyond Hong Kong, andindudes
firendd brokeragecommissonsonstockstransadiions but exddudesthevduedt thestodkstraded

42 Sy th ChinaMorning Post - Technalogy Post, 5Ociobar 1999, p 1. Jasen aocounted for USEEE0million, or 66 per cat, comparedwith
theBogon CoraLiting Group sedimetefor theyeer of 54 per cant. Seeabove

4 Forexarde ' Spadngrdeastothevdued commitmantsfor ranssdionsmedeove thelntemet, regardessof theadiud peymant
mecheniam’ IT Forecadter, Inlemetiondl DeataCorparation, 29 Februery 2000—No.

“ Smeaebessd onquoiasarding, likeACNidsan sthirdexqpendituresurvey inHong K ang, March 1999, whichtargetted two thousard

4 Thisisthecasewhenetimeting dyremic, asopposedtogtatic pricedadiaty, andoviousrequiremantwhendedingwithadiffusonprooess
ThepaintismedeinKar'Y an Tam, 1996, Dynamic PriceB agticity and the Diffusion of Mainframe Conrputing, Joumel of Manegamartt
Infformetion Sydams Fl, v.132,p163-184; RM. Hederand T.PHUstad, 1980, Pradlasin prediding newproduct gronth for
cosume durables Manegamant Saenoe, Odiober, v.26, pp.1007-1020; and V. Sinvassnand CH.Mason, 1986, Nonlineer leet souieres
edimationof newproduct diffusonmodds Marketing Saence, Saring, v.5, pp169-178.
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therefore online capability, and for the number actually used for online communications.
Thiswas vital information prior to 1998, by which time modems had become standard
fitted itemsin al new computers. The paper aims to make a reasonabl e assessment of the
market size for electronic commerce or online retailing in Hong Kong by modelling it. In
particular, the paper considers the concept of what could constitute a“critical mass’ so far
asamarket for electronic commerce is concerned. The paper employs the conventional
use of alogisticor ‘S curve model, but also stresses the role of complementarity as part
of the necessary conditions for acritical massfor electronic commerce to take-off. The
method of analysisisto usethelogistic ‘S curve model in three steps. First, to project the
critical mass of home computers as an embedded base from which business-to-consumer
€l ectronic commerce can grow. Second, to project the critical mass of online home
computers. The argument postulates that as all new home computers have Internet
capability, the rate at which households will embrace electronic commerce will be driven
by the rate at which households acquire home computers multiplied by the rate at which
they go online. Third, to ‘guestimate’ the rate of growth among those online who become
‘frequent transactors' . Thereis no self-evident definition of ‘frequent’ but, as explained
above, making online purchases at least ten times ayear isametric used by several
sources and is adopted here.

3.3: Diffusion Models

The concept of acritical mass hasitsrootsin physics, and in particular in efforts to
achieve atomic fission.® It implies a climacteric, apoint of no return, atransformation of
guantity into quality, atake-off point, an entry into a period of self-sustained growth, etc.
It isawidely used, popular, commonsensical term, but less oftenisit operationalized in
academic writings.” Y et from a policy perspective it helps to understand when, and under
what conditions, the market for electronic commerce is ready for take-off, is approaching
‘critical mass'. Theterm isclosely associated with diffusion models, and in particular with
thelogistic or S-curve. The S-curve, which has various guises each described by adightly
different underlying equation®, is best known in the biological sciences, in the tracking of
the diffusion or spread of disease. The process of contagion or infection became the
analogy underlying an early modelling of the diffusion process by historians of

4 InMay 1939inPais FrandsParin’ pudishad afird gpproxdmeteformulafor cdauaing theaiticd messof uranum—theamount of
uanumnessssay toadainadeinresdion A lumparele thenadaitical messwouldbeinat; alumpdf aiticd szewoddeqdode
goortaneoudy uponassamidy. Thepoassihility of aitica messisanchored inthefedt thet the s feceareadt agphareinoressesmoredondy
withinoeesng radusthen doesthevdume (neady 12 tord). At someparticllar vaume, depanding onthedensity of thermetaid and onits
aosssdionsfor cataing, cgptureandfisson, morenauronsshouldfind nude tofissonthenfind sufaceto ecapefrom; thet vdumeis
thentheaiticd mess” Robat Rhodes 1986, TheMaking ofthe Atormic Bonh, RenguinBooks London, p. 321 (Winner of thePUlitzer
Rizefor Litarature 1988)
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thetem Forexample anindudrid dudter isddfined asaaiticd messinMidhed Rorter, 1998, ‘ TheAdam Sith Address: Lacation, duders
andthe’new microsconoicsaf conpetition’, BusnessEoconamics Januaty, v.33.1, pp. 7-13 Madhion Massimo, “ Thelimitsaf Web
metackta andbeyond, Conputer Neworks& [DN Saars April, v.301-7, ppl-9dsoussestheneadfor amdacktadasficaion s/gem
toagpewiththeeve inoreesngvdumedt detaontheWeb, and seisout thenesd toedimetetheaitical messreopiredtomeketheaucha
g/demredly usful; ananonymousatide, 1998, “Thel ntemet Eoonomy: Fedt or Fidion? , Acoountancy, Jly, v.122.1250, p52, arguesthet
homecomputer penetrationintheUK hesnatyet resched artical messtosupportamessmarket, wharessMiitch Irfdld, 1998, Pat 4:
Trandometion TheLest Ward—Editar' SNoie,, InternetWeek, 14 Septenrber, 1se 732, p80, arguiesthet United Satesintemat comedtions
inthesummer of 1998firdly ddreschaiticd messtosuppart anew eradf dedronicoommerce
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technological change and economists. ®

The semina work in socia science on diffusion theory, Everett Rogers' The Diffusion of
Innovations, first published in 1962, established, among other things, an agreed general
classification of adoptersinto ‘Innovators, ‘Early Adopters’, ‘Early Mgjority’, ‘Late
Magjority’ and ‘Laggards’, although other scholars have juggled about with these
categories. In particular, Rogers simplified schema assumes that during the course of
time the entire population will come to adopt a particular successful innovation, and the
underlying distribution (of adoption) function is normal. The mathematicsimplied by this
also impose certain strict assumptions, that, for example, restrict population growth for
the duration of the diffusion process, that require a constant rate of ‘contagion’ or
‘infection’ asinformation about the innovation is communicated by word-of-mouth or by
whatever other mechanism, and so on.® Nevertheless, Rogers' influence has been
amighty. For example, Rogers model was quickly taken up in the field of marketing, the
most influential contribution coming from Frank Bass, in 1969. Bass™ assumed that
adopters were influenced by one of two means of communications, either by word-of-
mouth, ‘the innovators', or by the mass media, ‘the imitators . Although the laggards are
allowed to tail off in the Bass model, the vast mgjority of adopters are clustered within
two time frames around the mean of the underlying distribution function, which is
therefore, to all intents and purposes, symmetric asin Rogers’ reference model.®

The limitations of the Rogers' diffusion model have created an industry of academic and
industry researchers modifying and adapting itsinsights to various markets and
products.®In our case, the proposition is more straightforward. Because el ectronic
commerce is abroad term rather than atechnology as such, and implies the adoption of a
way of doingsthingsin general, such as shopping, rather than the object of doing
something in particular, such as shopping for a specific item, we can assume that, in the
course of time, everyone will adopt el ectronic shopping to agreater or lesser extent. It will
become part of the way of lifein an el ectronic or cyber-economy, involving everybody.”
Since our datais very limited, with the time series for home computers covering just six
years, we are, in effect, engaged in back-of-the-envel ope estimations and projections. The
point is therefore not to forecast the long-range scale of adoption of e ectronic commerce
in Hong Kong, but rather to build amodel which isindicative of the process which will, in
part at least, drive the adoption of € ectronic commerce in the short-term.

49 SePaul David, 1975, Tednicd Chenge Innovaionand BEconomic Gromth, Cambridge University Press

S0 Forasummay of uchredridions seeSanidaw Gomulka, 1990, The Theory of Technd ogical Changeand Economic Growth,
Rouledoe LondonandNew Yark.

51 Hrank Bass 19689, A New Product GrowthModd for Consumer Durebles Maregamant Saence January, v.15, pp215-227.

%2 Forahdpfu dsoussondf theBassmodd, seechgpter 8indHlisghbergand GL Lilien, edls 1993 Marketing: Handbookin Operations
Ressarchand Manegament Sience, v5, Bsavier SdencePUblishars NarthrHdlland, Amdardam, London New Yak and Takyo.

53 Forexample Mak Bvans 1996, Apedsof maximumlikdihood esimetionof as/mmericgromthaunves, Journal of Applied
Satidics Odobar, v.235, pp467-492, edendsdfatstomodfy theBassepaiontotekeaooount ss/mmatiesinthedffusonprocess

% A dudy of housshddonnerdhipof computiarshy Viswvareth Verkaeshand S .en A. Broin (1998) ' A Longituding Investigeionof
Rasond ComputarsinHames Adoption Deteminentsand Emarging Crelenges (CS Warking Peper No98-01) eqalarestheddtindion
betwemn‘intindgcmativation’ assodatedwith* hedonisticoutoomes (eg for fun, auricsity, €c) asadhiver of ey adoptars and eringc
mativaion assodaedwith' ullitaian autoomes (eg work-rdlated ressons far thedhildren, eic) asadtiver of later edoptars . Somentet
agaretthar hypathesisthey dsoover thet evensodd influencesand utilitarian cuicomesinfluenceeady adoptars * Spedficaly, setusimpedt
from possessng aurant tednd ogy wesmodt importart, fdllowed by pplicationsfor fun, theinfluenced friendsandfamily membears and
glicationsfor parsord U’ (p14) Avaladeatvwwdisindanaed/CIAvps-0Lhm



3.4: The Data

The Telecommunications Research Project (TRP) used the services of the commissioned
from the Socia Science Research Centre of the University of Hong Kong to conduct
fourthree telephone surveys on the penetration rate of computersin Hong Kong
households based on random samples of households generated from telephone
directories. In the surveys for December 1994, February 1996, and December 1998 and
December 2000 respectively 1917, 521, and 523 and 514 telephone interviews were
successfully conducted with Cantonese-speakers aged 15 or above. With these sample
sizes, the sampling errors are small, for example no greater than 2.2 per cent in 1998.* The
guestionnaires for 1994 and 1998 specifically requested information of ‘the main user’ of
the computer in the household, whereas the 1996 and 2000 surveys were more frugal,
hence the demographic tables below are restricted to these two years. Finaly, In
additional information on household computer penetration was extracted from, two
earlier surveys, for 1991 and 1993, had been carried out by Institute of Asia-Pacific
Studies of the Chinese University of Hong Kong, using face-to-face interviewers.
TAlthough similar, the Institute' s findings conform quite closely with the TRP' s findings,
although their for 11993 figure slightly exceeds those of the TRP sresultsfor 1994 as
Table 4 shows. ®

Taed

Homes with computers

PCs per Household 1PC 2PCs 3PCs 4PCs Atleast 1 PC
1991+ na na na Na 21.8%
1993* na na na Na 27.9%
1994 2 25.6% 1.6% 0.2% 0.1% 2715%
1996 2 36.9% 3.1% 0.2% 0% 40.2%
1998 2 42.4% 57% 0.4% 0.2% 48.8%
20002 49.8% 12.5% 1.6% 0.4% 64.2%

Nates 1 Irditutedf AdaPedficSudes 2 TdecommunicatiosReseerch Prgject

55 The20001998 quetionnairecontainedatatid of 1523 unpromptediitams redioad from 23in 1998, Toend toesurethecomperablity of
daathe1998 quedionraireitamslargdy falowed thoseusadin 1994 and 1996, with somedight modifications of theregponsecategriesin
thequestiondf Intemet usege The2000questionraire ispresantad ingapandix 1asked morequestionsabout anlineusage broeckend ussge
andfrequency of transedions Itwesof sreller szetoreducecod. All questioréresareavaladeuponregues fromtheauthor.

%6 auSuka, LeeMingku, Wen PosnandWong SitHun (e Indicatorsof Soad Devd opment: Hong Kong 1990 and Indicatorsof
Sodd Devd opment: Hong Kong 1993 Indituteof AdaPadific Sudies ChineseUnivarsity of Hong Kong, RessrchMonogrgphNo. 13
and19%.




The 1991 and 1993 studies of the Institute did not include information about modems, but
the TRP s data does, and is significant for the reason that by 1998 fitted modems became
standard components of retailed PCsin Hong Kong as shown in Table 5.¥ A large part of
the jump from 1996 to 1998 in the proportion of home PCs with modems, from 28.7 per
cent to 62 per cent as shown in Table 5 is accounted for by thisat fact.

Tade5

Homes with computers with modems

Households with modems fitted to Did Not Know
PCs
1994 20.2% 18.8%
1996 28.7% 12.4%
1998 62% 8.6%

Thisis perhaps the single most important complementary event in the home computer
environment, by enabling Internet access without imposing on the home user the search
costs involved in acquiring knowledge of modems, shopping for and purchasing them,
fitting them, and installing the appropriate software. The next step, registering with an ISP
and installing their software, still requires user initiative, but is afar less daunting task, and
one more likely to be learned from relatives, friends, colleagues and neighbours. And, of
course, from one’s children.

A growing ‘democratization’ of Internet access and usage was noted above (Part 2) and
the demographics from Hong Kong seem to bear this out, at least with regard to home
computer ownership. This has important implications for the scope of e-commerce as
well asits scale. Tables 6-9 present the data on housing types, occupation, age, education
and gender for the period up to 1998..

Taleb

User Hhousing Ttype

Housing Public Housing Private Village Others
Scheme

57 For thisreesonthequesionwesdroppedfor the 2000 aurvey.



Valid Answers 31.7% 14.3% 50% 2.2% 1.8%
1994

Valid Answers 38.7% 15.3% 43.5% 1.2% 1.2%
1998

The significant shift in housing type is the 22 percentage points increase in the proportion
of public housing tenants with a home computer, in 1998 only five points short of private
tenant and owner-occupiers, excluding the 15.3 per cent middle-class Housing Scheme
home-owners. Although the TRP study did not inquire into the determinants of home
computer purchase, price will be only one of several factors. The degree of generd
publicity given to computers and their uses, especialy with the Internet, mentioned
above, will be one factor. Another may be the demonstration effect and learning curve
that comes from using computers at work. The hypothesis would be that as computers
spread in the workplace, to use Rogers' terms, from ‘innovators and ‘ early adopter’
sectors - such as banking and finance - to ‘early magjority’ and then ‘late majority’ sectors
- such asretail distribution and then, perhaps, public transportation - and as they spread
within each sector - from, say, the accounts and personnel departments, to procurement
and then to the main operations of acompany - so more and more people within the
occupational hierarchy will become familiar with the computer and its attractions. Table 7
is consistent with such aview, although not proof of it.

Tade7

| User Ooccupations of Mg or User

Oocupetion Professon& Claicad & | Produdion Sudents Housawives | Others
@rniprofesdond | snice workers
worke's
Valid Answers 27.8% 22.2% 3.1% 39.1% 1.7% 6.1%
1994
Valid Answers 22.5% 26.9% 2% 41.8% 2.8% 4%
1998

By 1998 the proportion of clerical and service workers among computer users had
overtaken professional and semi-professional workers, but by far the largest group of
users, students, increased even further as an overall proportion. Thisis not asurprising
result, especialy in light of the history of the Internet as principally an educational
network for many years,®and is consistent with evidence from other economies. Table 8

%8 Exduding, of courss themilitary ariginsof thelntamet.




confirms the age implications of this finding, with nearly 40 per cent of home computer
users aged under 21 years. The figuresfor 1994 and 1998 are remarkably consistent,
indicating that users aged between 17 and 21 in 1994 were rapidly replenished by younger
usersin theintervening years, so although users in age brackets above 30 years were
growing in absolute numbers, they slightly fell as a proportion.

Tae8

| Major user aAge of Major User

Age of major Below 18 | 18-20 | 21-29 | 30-39 | 40-49 |50-59 | 60+
users (years

Valid Answers 214% | 182% | 287% | 21.8% | 86% | 11% | 02%
1994

Valid Answers 218% |181% | 298% | 214% | 7.7% | 04% | 0.8%
1998

Table 9 confirms the democratization of home computer usage in terms of educational
attainment.

Tae9

User eEducation levels of Mgor User

Education Primary or | Secondary | Matriculation Post- Post
below secondary: | secondary:
non-degree degree
Valid Answers 2.9% 49.2% 10.2% 8.1% 29.6%
1994
Valid Answers 4.8% 53.4% 8.8% 5.2% 27.7%
1998

Thereis one further demographic feature of particular significancein Table 7, the small
but growing proportion of users who give their occupation as housewives. As Table 10
indicates, they are a sub-set of the growing proportion of females among home computer



users, ® and their influence on future patterns of home shopping, especially in ‘ Internet
households where Internet shopping becomes a shared household activity, could be
significant. Table 10 confirms the shift towards gender equality in home computer usage.

Tael0

User Ggender of Mgjor User

Sex Made Female
Vaid Answers 1994 71.5% 28.5%
Vaid Answers 1998 63.3% 36.7%

3.5: The Internet and Online Purchasing

Data on the uses of home computersin Hong Kong is excluded from this paper, with the
following important exception. Table 11 isakey table. It showsthat 78.5 53.7 per cent of
households with computers in 19982000 were using them for online communications, a
rise of nearly over 4025 percentage points over 19968, which in turn was over 40 points
over 1996 and and of 50 points over 1994. EquallyBut even more significant, in 1998, 86.7
per cent of homes with computers fitted with modems were using them online, arise of
nearly 50 percentage points since 1996 alone. On the basis on thistable, it iswe forecast
(see below) that by 2002 all newly purchased home computerswill be used for online
communications, and therefore the embedded base of househol ds equipped for
electronic commerce will rise in tandem with the rise of households with computers.

Taell

Homes with M modems used for Ccommunications

Homes with Households with Households with PC
PC modems PCs using modems using
communications communications
Valid Answers 1994 20.2% 3.20%0* 15.7%*
Valid Answers 1996 28.7% 11% 38.3%
Valid Answers 1998 62% 53.7% 86.7%
Valid Answers 2000 na 78.5% na

* Nate in194whileonly 11 respondarisindicated they used ther computersfor communications 16 sbsenuently indicated they used
bulleiinboard savices Thelater figureisusedintebles11and 12

%9 Qrosstebulaion tested for comdaionbewemn expatted and edud egeprdfilesfor melesandfamdes but noneameaged



Of the households with modem-fitted computers, how did the 15.7 per cent of themin
1994, the 38.3 per cent of them in 1996, and the 86.7 per cent of them 1998, use online
communications? According to Table 12 the shift was unambiguously from bulletin
boards and proprietary networks to e-mail and Web surfing (over 40 per cent, and 870 per
cent of respondents respectively in 1998) viathe Internet.® Interestingly, the number of
Do Not Knows (DNK) drops by two-thirds over the period, suggesting a growing general
awareness. By 2000 the use of email and web surfing had risen to over 50 per cent and
nearly 90 per cent respectively.

Tael2

Communications Sservices Uused (base: households onlinewith modems) |

Communications* BBS E-mail [OIS EDI Others |DNK
Valid Answers 1994 |1005.7%(507.8% |[43.86.9 [12.52% |7511.8% |26%
%
Valid Answers 1996 [8.73.3% [73.928.3 [43.516.7 [8.73.3% [26.110.0 |39.115%
% % %
Valid Answers 1998 48.2% 8.8% 2.9% 4.4%
Valid Answers 2000 53.3% 0.8% 1.5%
Communications® |Internet (Internet |On-line |lcg, chat, Download software/
surfing |Phone |purchase |net meeting |games/video

Valid Answers 1998 81% 9.5% 1.5% na 18.2%
Valid Answers 2000 88% 0% 6.9% 33.6% 32.4%
Communications ? Internet Internet On-line Download software/

surfing Phone purchase Games/videos
Valid Answers 1998 81% 9.5% 1.5% 18.2%
Valid Answers 2000 88% Na 6.9% 32.4%

Nates (1) BBS=huldinboardsavices OlS=arlineinfomaionsavices EDI =dedranic cetainterchenge Othars=for 2000indudesiag,
chetting, net meting; DNK =didnat know; (2) ‘ anlinehousehdlds definedas using communications, 1994-98, andes' comnedteditothe
Intemet’, 2000

6 Befareitspurdnesehy AmaicaOrling CompuSavewesavaladlein HongKang. AOL anly begendired marketinginHongKangan
28" Sqtambar 199,
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It isdifficult to know best how to interpret the small but growing number of respondents
who reported they use electronic data interchange (EDI), and although in retrospect it is
likely some confused the meaning of EDI with other activities, such asfile transfer, itis
also worth noting that many small and medium sized enterprises (SMES) operate as
SOHOs (Small Office, Home Office),® and it is conceivable they are import/export traders
using the Tradelink government gateway, or one of the several EDI service providersin
Hong Kong. We have to take the figures at face value, although should also note that in
the 2000 survey the figure Sslumpsto 0.8 per cent. But tThe ideathat 42,000 householdsin
Hong Kong, or 8.2 per cent of households, used Internet telephony in 1998 does stretch
credibility. The software is available for individual use, and some of Hong Kong's
callback operators used Internet to route their traffic, but it ismore likely that at least
some of the respondents were unclear as to the meaning of the term ‘ Internet telephone’.
None of the respondentsin 2000 mentioned I P telephony.If not, it would be avery
interesting result.

Table 13 summarizes the findings over the period of the various surveys of households
online as a percentage of all households in Hong Kong. The dataincludes the findings of
amini-survey by the TRP in 1999.

Tadel3
Percentage of Households Online

Date of Survey Households Online
December 2000 50.4 per cent
September 1999 40.4 per cent
December 1998 26.2 per cent
February 1996 4.4 per cent
December 1994 0.88 per cent

61 Hong Kong' sGovammat Infametion Cantreestimetes 280,000 SMEsasof March 1999, aooounting for 98 par ot of
egabidmensand 60 per cart of theworkforee SMIEsareddfinadinHong Kongascompeniesemployinglessthen 100 pasonsin
menUfeduingandlessthen S0innonmenufadiuing. Mot aeinvavedintheimporting and equaring trades Seevwwwvsmegmgovihk.



Finally, we note the proportion reporting on-line purchases. Scaling up the results for By
2000 suggests around 740,000, 0001998 nearly 6,700 households, or 3.5 1.3 per cent of
househol ds those with modem-fitted computers, claimed to have purchased online. This
contrasts with 6,700 households, or 1.3 per cent, in 1988. Aswe shall see below, this
probably trangates into around 1760,000 individuals, or 2.640.75 per cent of the
population of Hong Kong, just over . If we compare thiswith Everett Rogers 2.5 per cent
of ‘innovators’ and the first point of inflexion on the S-curve. F, from thise perspective by
of 2001end-20001998 the take-off of electronic commerce in Hong Kong had only just
begunstill hasd some yearsto go, but is getting close..

3.6: S-Curves and the Data: towards Critical Mass

Our earliest data points, from the Institute of Asia-Pacific Studies, relate to 1991 and 1993.
To bring them into line with the two-yearly data collected by the Telecommunications
Research Project we assume a simple average of the two yearsfor 1992. Given the low
levels of computer penetration involved, thisisless draconian than it would be for |ater
years. With fiveour data points, 1992, 1994, 1996, and 1998 and 2000, and applying the
logistics equation,? using SPSS, we arrive at the following cumulative S-curve (graph A)
and the corresponding underlying adoption distribution function (graph B).

The model isgiven by theequation: Y =1/ (L/u+ (bO* (bl* t))) orIn (/Y —1/u) =In
(b0 + (In (b1) * t)) where u isthe upper boundary value. This says, that Y’s cumulative
approach towards 1 is some function of (a) time, t, and (b) the proportion of households
that already have computers, u, as expressed by the coefficient, b. It should be noted that
the assumed penetration rate is 100 per cent (that is, Y approaches 1) in accordance with
the assumption that everyone, in this case every household, will becomeinvolved in the
electronic economy. In the case of graph A, other things being equal, saturation level (at
least one computer in every home) would be reached by 2020, but 90 per cent penetration
would be reached by 200810, and 80 percent by 20056. All these computers would be
modem-fitted and, it is assumed (see above and below), online.

The model isgiven by theequation: Y =1/ (L/u+ (b0* (b1* t))) orIn (Y —1/u) =
In(bO + (In(bl) * t)) where u is the upper boundary value. This says, that Y’ s approach
towards 1 is some function of (a) time, t, and (b) the proportion of households that
aready have computers, u, as expressed by the coefficient, b.

The population base, number of households and average household size (table 14) are
those given by the Census and Statistics Department of the Hong Kong Government,
Specia Administrative Region (China).®

Tadel4

&2 Themodd isgivenby theeguetion Y =1/ (L/u+(00* (bl* 1)) orIn(2/Y —2/u) =In{o0+ (In(ol) * 1)) whereuistheupper boundary
vdue

8 Detaon populaionandaveregehousshdd SzessmesaLrad by ‘resdant populaian isavalableinPopulationand Housshold Satidtics
Ardlysed by Didrict Coundil Didrict, 2000, CanusCaausand SaidicsDepartmant, Hong Kong Spedd AdministrativeRegion, Raodé's
RepubicRapubicar Ching, Decamber 2000.



Year Population (Mid-Year) |Households (Oct-Dec) |Average Household Size
2000 6.,8665.6 million 2,146,000 (est.) 32
1999 6.,7621.6 million 2,108,000 32
1998 6.687 million 2,042,000 33
1996 6.484 million 1,907,000 34
1994 6.,035.4 million 1,762,000 34

Source: www.info.gov.hk/censtatd/home.html

Graphs A and B
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From graph A itisclear that, in terms of households with computers, Hong Kong has well
surpassed the inflexion point marking critical mass. By 2000, 64.2 per cent of households
or nearly approximately 11,3860,000 households owned at |east one computer. In the
early phase of Internet adoption most households rely upon a single telephone line to
connect to the Internet, so the household is an appropriate unit to measure the rate of
diffusion. But for measuring the potential of the B2C e-commerce market the individual
online consumer isthe more appropriate unit. We estimate below that in households with
online computers an average of 2.4 persons use the Internet, compared to the average
household size in Hong Kong of 3.2.% Rogers uses the first and second standard
deviations from the mean of the distribution function to identify the inflexion points
which delineate the Innovators (the first 2.5 per cent) from the Early Adopters (the second
13.5 per cent) from the Early Mgjority (the third 34 per cent).® Using 1998 data, these
categories would correspond to 74,0005349 ,000 households as Innovators, 38328664,600
households as Early Adopters of computers, a further 963720666,400 households as Early
Magjority. Since 64.248.8 per cent of households, or approximately 1,360,000956,000
households, owned at |east one computer in 20001998 it is clear Hong Kong has, by 1999,
well surpassed reached the inflexion point on the S-curve in graph A.%®

The second stage of the analysisisto graph the logistic curve of the diffusion of home
computers online, for which we have data points for 1994, 1996, and 1998 and 2000. In
graph C we superimpose this S-curve over the S-curve (graph A) of home computer
penetration to juxtapose the two. It should be noted that the scale up to 100 per cent in
graph C uses two separate bases, the first for the curve representing the percentage of
total households that have computers, the second for the curve representing the
percentage online of those households that have computers.

Graph C

64

65 SeeBverett Rogers 1983, TheDiffusion of Innovations Callier Maomillan Pubishers London, chepter 7, p247.

8 Detaon populaionandaveregehousshdd SzessmesaLrad by ‘resdant populaian isavalableinPopulationand Housshold Satidtics
Ardlysed by Didrict Coundl Didrict, 2000, CanusCaausand SaiicsDepartmant, Hong K ong Spedd AdministrativeRegion, Raodé's
RepubicRapubicar Ching, Decamber 2000.
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In terms of critical mass, by 2002 some 96 per cent of home computers will be online, and
evidently the addressable population for electronic commerce willEvidently rise to over 99
per cent , by 2002 some 97 per cent of households withme computers would be online,
and by 2004 over 99 per centby 2004. On this basis, it would seem by 2002 from 2001-2
onwards home computer networking over the Internet will be driven amost entirely by
the rate of diffusion of home computers, which will reach over 70 5 per cent of all homes
by 20024, over 80 per cent by 2004, and and 80 per 90 per cent by 20086. Thisis
illustrated in graph D which converts the base of the percentage of computers online to
the percentage of all households online.

Graph D
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This scenario, of course, assumes no acceleration in the diffusion rate due to factors not
present in the current data. Dramatic fallsin hardware andor software prices, or rapid
shiftsin technology, or arush of highly publicized online purchasing or trading
opportunities, or the coming online of government services, could all shift the S-curvein
graph A upwards.

In the early phase of Internet adoption most households rely upon a single telephone line
to connect to the Internet, so the household is an appropriate unit to measure the rate of
diffusion. But for measuring the potential of B2C e-commerce the individual online
consumer is the more appropriate unit. Table 154 reproduces from the TRP December
2000 survey data on the number of users per household of online home computers. A
total of 621 users were spread over 259 households, an average of 2.4 per household,
which compares with an average household size in Hong Kong of 3.2 persons.

TadelxA
Users per household of online home computers, December 2000
Online home [Households with one or more users of an online home computer | Total
computers
1 user 2 users 3 users 4 + users
1 48 83 41 20 192
2 3 28 17 8 56
3 2 2 4 8
4+ 2 2
Missing case 1
Total homes |51 115 60 32 259
Total users |51 230 180 160" 621
Nae L Asumesavaaed Susas

Theisfigure of 2.4 can be closely collaborated as follows. According to the Office of the
Telecommunications Authority (OFTA) the 1 SPs reported between them 683,000
individual Internet accountsin Hong Kong by March 1999. A.C. Nielsen’ s third annual
Hong Kong study,” also March 1999, based upon a survey of 2,000 people aged between
15 and 54 years, estimates that seven per cent of these shared the account with three or
more persons, 12 per cent with two persons, 19 per cent with one other person. On this
basis there may have been as many a 1.2 million individual Internet users. From this
estimate we can further conclude that, of the approximately 55335,000 households with
computers online - 26.2 per cent of the al households - an average of 2.24

s7ywwwv.aonidsencomnengasigoeafiohi/19990610hm



householdfamily members, from an average householdfamily size in 1999 of 3.3, were
using online communications.®

Rogers uses the first and second standard deviations from the mean of the distribution
function to identify the inflexion points which delineate the Innovators (the first 2.5 per
cent) from the Early Adopters (the second 13.5 per cent) from the Early Mg ority (the
third 34 per cent).® Using 2000 data, and either 2.2 or 2.4 users per household, these
categories would correspond to 72-78,000 households as Innovators, an additional 386-
420,000 households as Early Adopters of computers, and a further 970-1,000,000
households as Early Mgjority. In terms of critical mass, the addressable population for
electronic commerce will rise to 100 per cent of households with computers just beyond
2004, and as of 1998 the inflexion point between Innovators and Early Adoptersis 2.5 per
cent, or 49,000 households. The moment of take-off, or exponential growth comes at 16
per cent, or 313,600 households. As over 1 million,000514,000 households, or 50.4 per
cent of the total, are already online by 2000, the basis forfor a critical mass ofof electronic
commerce already exists.

The third stage of the But argument impliesthese figures assume all online members of
the householdsfamily are are, or will become, be, transactors. The 2000 TRP survey found
that 6.93.5 per cent of online online households (3.5 per cent of al households) had
purchased online, compared with 1.5 1.3 per cent (0.4 per cent of all households) in 1998.
These figures trandate into approximately 7537,000, 000 households and just under
87,000, 000 households respectively, an annual increase of 130 per cent an annual
increase of 300 percent. The The

According to the Office of the Telecommunications Authority (OFTA) the | SPs reported
between them 683,000 individual Internet accountsin Hong Kong by March 1999.

AC Nielsen' sthird annual Hong Kong study®, also March 1999, based upon a survey of
2,000 people aged between 15 and 54 years, further estimates that seven per cent of these
shared the account with three or more persons, 12 per cent with two persons, 19 per cent
with one other person. On this basis, there may have been as many a 1.2 million
individual Internet users, and from this estimate we can further conclude that, of the
514,000 households with computers online, an average of 2.3 family members, from the
3.3 average family size, were using online communications.” AC Nielsen's study of
March 1999 further reported that nine per cent of their sample, equivaent to 110,000
Internet users, had ‘ ever purchased products online, compared with 50,000 reported in
their 1998 survey. The discrepancy between these two survey resultsis particularly
striking for 1998, where the TRP data transates into around 19,000 individuals.” The
A.C.Nielsen data suggests an annual doubling, and that would take a 2000 projection of
8 TheHongKang SAR Goverment 1998 General Housshd d Expenditure Snvey found thefamily Szedf housshd dswithcomputers
tobe36, shovethreHogKangaveraged 33.

69 SeeBvarett Rogers 1983, TheDiffusionof Innovations Callier Maomillan Publishers London, chepter 7, p247.
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their datato 220,000 individuals, whereas the TRP data for 2000 trandates into 180,000
individuals, still alarge absolute gap but proportionally much smaller.Although there
remains alarge discrepancy between the findings, since the TRP data would trandate into
less than 90,000 individual Internet usesin 2000 and to around only 16,000 in 1998,% we
may infer. This compares with only 1.3 per cent of households — an implied 6,684
households or, using the above conversion rate of 2.3, around 16,000 individuals - in the
TRP survey for 1998. Thisisavery large discrepancy that cannot be explained by a
differencein timing, since AC Nielsen's 1998 survey reported 50,000.”

But what we may infer from this data AC Nielsen’s survey isthe possibility of a 100 per
cent annual increase in transactors between 1997 and 1998. |s an annua doubling of
online transactors a reasonable assumption? Table 4-3 in Morgan Stanley (1997) The
Internet Retailing Report, provides a set of projections ® of Web users world widerising
from 9 million in 1995 to 157 million by 2000, and the percentage transacting online rising
from 10 per cent to 45 per cent, that isa CAGR of 139 per cent. An annual doubling in the
case of Hong Kong may not be too far fetched, and certainly seems more reasonable than
ahigher estimate.

The question of critical mass comes down to a question of how many individuals of
families with online home computers need to be frequent transactors, and by when. If we
assume that 2.3 family members per household online is a ceiling, and the critical mass
requires 16 per cent of the total population to be transactors, then by 2004 approximately
over 1.1 millionone million transactors are required. This trandates to nearlyaround
480,000between 430,000 — 450,000 households. A simple way to see how quickly this
critical mass can be reached isto assume an annual doubling of households who are
online transactors from the 75,0006,684 implied by the TRP s survey findingsin
20001998. By the end of 20034 the figure reaches 600,427,776000 households, above or
critical mass. On the other hand, if we assume a slower rate of growth, just fifty per cent
per annum, then critical massis reached before the end of 2005.

This leaves open the question of what percentage of these transactors are, or will be,
frequent transactors. And to the question of frequency we can add the equally important
issue of average expenditure per purchase. Evidence from Ernst & Young's Global
Online Retailing report (January 2000) - see table 3 and footnote 30 — for the USA
suggests that frequency and average annual online shopping expenditure are positively
related. Online shoppers spending more than US$300 rose from 26 per cent in 1997 to 35
per cent in 1998, and spending more than US$500 rose from 40 per cent in 1998 to 48 per
cent in 1999. Thereis not yet any data for Hong Kong recording average online shopping
expenditures, and TRP data on frequency only exists for 2000, as shown in table 16.
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Table16

Frequency of online shopping from TRP survey 2000

No. of times order online Frequency Percentage
Once 1 6.7%
Twice 3 20.0%
Four times 1 6.7%
Fivetimes 2 13.3%
10 times or above 6 40.0%
DK 2 13.3%

Forty per cent of respondents who reported shopping online can be classified as ‘ frequent
transactors’ as having reported ten or more transactions times over the previous year, but
the sample sizeisvery small, just 15 cases from the total. Excluded is the trading of
stocks by two of these respondents and by three additional respondents who reported
trading stocks but no other purchasing activity. Without more data on the frequency of
transactions, and better insight into the relationship between the percentage of online
shoppers and the frequency of shopping, it is only possible to project from assumptions.
In the USA datafrom the Ernst & Y oung report — see footnote 23 - suggests the
frequency of online purchases rose by over 400 per cent 1997-1998 (from 4 per cent to 17
per cent) and by 235 per cent 1998-1999 (to 40 per cent). What is clear isthat the
timescale for critical massis quite sensitive to the assumptions made, as shown by the
examplesintable 17.

Tadel7
Frequency growth assumption | Transactions growth assumptions |Critical mass
1 |40 per cent celling 100 per cent per annum end 2004
2 |40 per cent ceiling 50 per cent per annum 2008
3 |10% annual growth of ceiling |50 per cent per annum 2006

A far better understanding of the dynamics influencing online shopping is required, not
least of the complementary factors that will drive Internet usage.® One very interesting
result that emerged from the TRP 2000 survey was that 33.6 per cent of Internet users
claimed to be using broadband connections. At first sight this figure seems high, but
OFTA’sfigurefor Internet dial-up account holders for November 2000 (see
www.ofta.gov.hk) is 13 per cent, and using the estimate of 2.3 users per household, this
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trandlates to 30 per cent of users. lamasia, an Internet survey company, reported finding
28 per cent in the last quarter of 2000. (Internet Audience Measurement Asia, 11 January
2001). It would seem that one third of Internet dial-up users may indeed be using
broadband connections. Part Four below reviews this, and other complementary factors
that need to be taken into account. But most of all, there is aneed for more data.

Part Four: Complementary and Environmental Factors

If we looked backwards to a decade that saw computers and wireless mobile phonesin
use, people engaging in electronic commerce and the term ‘cyber’ gain popular appeal we
would be looking at the 1940s. The first two were confined to secretive military use, the
telephone was widely used for making purchase inquiries and orders, and the term
cybernetics ” wasin circulation referring to machines with positive feedback mechanisms
which became the robots widely used in the automation of industry during the 1950s and
1960s. The rebirth of cyber asin cyberspace ® has, during the 1990s become synonymous
with theinteractive capabilities of aworld of digitized electronic communications
represented by the Internet. And yet the genesis of information communications
technologies (ICTs) in use at the turn of this century have a history and, insofar as they
grew from obscure beginnings, a pre-history. What determinesin their respective histories
their point of convergence to become the basis for mass e-commerce?

The question of interest is how to determine and assess the influence of complementary
factors in determining when amajor innovative technology becomes adriving force and a
characteristic of the society or economy-as-awhole? The problematic of this paper, how
to model (and therefore how to conceptualize) critical mass for e-commerce, very much
requires an understanding of how this question can be answered. Space does not permit a
thorough discussion, nor acomplete review of the mountain of literature that exists on
this subject, but the issue is so important it does demand some preliminary observations.

It iswell understood that the widespread adoption, that is diffusion, of a product or
engagement in an activity, such as on-line shopping, involves a set of complementary
factors in the process. Various categories of complementary factors can be identified. One
would be complementary technology or innovations which extend the range of an
application, or improve the performance of aparticular driving technology, or just make it
user-friendlier. For example, before ‘ plug-and-play’ telephone sockets and video-
equipment of a portable size, teleconferencing was an expensive activity restricted to
specially equipped studios, and therefore confined in its usage. Today, it iswidely used
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from adesktop PC, and already by end 1999 four million Japanese customers, especially
young people, were using Internet-based video in NTT DoCoMo’siMode wireless
cellphone for personal communications.®

A second category would be the widespread acquisition or adoption of complementary
goods or services. For example, in China home ownership isanew phenomenon that is
driving the demand for household consumables, including home computers. In Hong
Kong the early consumer marketing of portable wireless telephones was for usein
automobiles. Two further categories are perhaps better termed ‘ complementary
environmental factors'. The first would comprise the effects of State policies, laws and
regulations designed either to promote and facilitate, or to hinder the adoption of a
particular technology or activity. The other would contain important socio-economic
factors such as demographics, income levels, community organization and cultures, and
‘lifestyles’ - ‘consumer behaviour’ in old-fashioned economic terms.

4.1: Complementary Technologies

Complementary technologies have been given various labels, such as ‘ micro-inventions
Mokyr (1990) ®‘incremental technologies’ Freeman (1987, 1994) #and in the model of
Besnahan and Trajtenberg®they are identified as taking placein ‘ application sectors'. In
all cases particular ‘driving’ technologies, classically the steam engine, are given pride of
place because they are seen as having awidespread and transformative influence, an
influence which extends beyond technology into all aspects of social life and
organization. These driving technologies are variously referred to as‘macro’, ‘radical’ and
‘general purpose technologies or GPTSs, or in the case of Lipsey and Bekar (1994) #,
‘enabling technologies'.

In the endeavour of (micro and macro) economic modelling three approaches are
prevaent. Thefirst isthe ‘epidemic model’ or ‘logistic model’ used in this paper which
invariably givesriseto some variant of an S-curve. The model, which is commonly used
in the study of product diffusion, characterizes diffusion as a process of disequilibrium up
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to the point where saturation is achieved, and for this reason is shunned by equilibrium
theorists who prefer models based upon some form of cost-benefit trade-off (discrete-
choice or probit models) at each point in time to explain different take-up rates over the
lifetime of an innovation. See M .Karshenas and P.Stoneman (1995).% S-curves become a
subset of possible outcomes, for example, see Vettas (1998). ® The third approach is
evolutionary, for example explaining successful diffusion in terms of comparative
advantage one technology offers over others, see Metcalf (1995).%

All the models and conceptualizations have problems. For example, in the case of
models, apart from lack of data, there remain numerous problems of model specification.
For example, there is no guarantee that the specification of the equation underpinning the
S-curve used in our model is appropriate. But the problems at the level of
conceptualization remain very rea aswell. Take the example of a Genera Purpose
Technology. Lipsey, Bekar and Carlaw (1998) ® summarize a GPT technology as defined
by ‘having three characteristics: pervasiveness, technological dynamism, and innovational
complementarities. Pervasiveness meansthat a GPT is used in many downstream sectors
because it provides a generic function, such as rotary motion. Technological dynamism
results from its potential to support continuous innovational effects and learning, which
allowsfor largeincreases in efficiency in the GPT over time. Innovational
complementarities exist because “... productivity of R&D in the downstream sectors
increases as a consequence of innovation in the GPT and vice versa.”’ Besnahan and
Tratenberg (1992) regard aGPT in any era‘as critical in fostering technical advancein a
wide range of user industries, and presumably in “driving” the growth of the whole
economy.’ ®

No great leap in imagination is required to identify the invention of the Internet asa GPT,
but doubt may be cast over the apparently clear distinction that is drawn between what is
a GPT and what is acomplementary innovation. What is the World Wide Web? Another
GPT ? Thereal GPT, whereas the Internet is a complementary innovation to the
invention of the telephone network and computer networking? Or isthe Web a
complementary innovation designed to enhance the productivity of the Internet?In a
modelling of critical massit would seem advisable to focus on those aspects of a
technology which accentuate the benefits of networking. The networking ‘externality’ of
the Internet is most obvious in the use of email and instant messaging which is directly
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anaogous to the use of atelephone network. The more people who join it the more
valuable the network becomesto those already on it, and the more attractive it becomesto
those not yet on it. Here the S-curve isjust leaping to get out. But there are slightly less
obvious networking effects. Individuals or households who shop online are not directly
enhancing value for other online shoppers, but indirectly they may be considered doing
so precisely because they hasten the point of critical mass, which is a point when demand
brings forth greatly increased supply which increases choice for all online shoppers.
Compare Economides (1996). * So here we reach the conclusion that introducing the
concept of ‘critical mass' shifts the focus of analysis, and the role of complements, away
from the gradual accretion of demand implied by the continuous S-curve and towards a
climacteric reaction of supply to demand. Only when this happens does B2C e-commerce
take-off.

Harris (1998) % provides an analysis of the Internet as a GPT focusing on the economies
of scale associated with ‘ network economics'. He concludes that small regional
economies have little to fear from the Internet precisely because network economics
brings external benefits to be enjoyed by all participants. His caveat, however, isthat this
will benefit small regional economies which otherwise are already attractive to foreign
investors or customers. On the contrary, the losers from the network effects of the
Internet will be the unskilled, which translated into the theme of this paper are equivalent
to businesses which cannot adapt to e-business and e-commerce. In our analysis, thiswill
become critical beyond the point of critical mass as outlined above. It should be
emphasized this does not necessarily imply that businesses based on ‘bricks’ lose out to
those based on ‘clicks', rather that all markets, intermediary and consumer, are effected
by the Internet. An example below of the convenience stores in Japan will illustrate how
the ‘bricks’ and the ‘clicks' can complement one another in a new commercia
environment.

Bresnahan and Greenstein (1996) have extended the thinking about GPTs one step further
by stressing the role of ‘ co-invention’ where users, ‘through their own experimentation
and discovery, make technology more valuable.’ ® Using this framework, Jimeniz and
Greenstein (1998) * discuss the role of complementary ‘ co-invention’ for online shopping
to reach critical mass, a necessary condition they name a‘ nested diffusion process.” They
distinguish between the ‘innovators and ‘early adopters' for whom online shopping isa
‘continuous innovation, or one in which they could easily adopt without drastic changes
in behaviour’ (p.297), and later comers to online shopping for whom amajor effort of
learning or adjustment is necessary. As an example of online shopping by ‘innovators
and ‘early adopters' inthe USthey point out that ‘41% of all Internet usersin 1996 had
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purchased software online and 18% had purchased hardware.” (p.295) The implication
being that the spread of online shopping to awider range of products and services
involving the ‘early majority’ will be awhole different story. Indeed their conclusionis
that ‘it is apparent that online shopping will reach a plateau in diffusion until technological
advances alow mainstream customers to adopt the technology’ (p.298).

This view seems unwarranted, partly because ‘ co-invention’ in the uses of the Internet for
commerce, including consumer-to-consumer or C2C, does seem to be a strong influence
in the US. But aso because their conclusion seems overly influenced by static theoretical
presumptions in many of the papers developed around GPT theory that the initial
invention of the GPT and the early associated complementary R& D, invention and
innovation givesrise to atemporary ‘output slowdown’ as, for instance, resources are
diverted from production to R& D. See G.Grossman and E.Helpman (1998). ® Even
Besnahan and Trajtenberg in their 1999 paper posit a‘key hypothesisisthat institutions
display much more inertia than leading technologies. Thus, asa GPT eracomesto aclose
and new GPT’ s emerge, an economy may “get stuck” with the wrong institutions...’
(p-104). Some of these explanations for hiatus in the diffusion process are stylized facts of
how an economy is thought to work in practice, while others are contingent upon the
historical rutsinto which aparticular society may fall. But it would seem that neither has
much bearing upon the means and mechanisms through which e-commerce is spreading.

4.2 Complementary Goods and Services

Despite the early attention of scholars like Bain (1964),* economists have generally
devoted their attention to the study of innovation diffusion in intermediate products and
process technologies, leaving the field of consumer durables to marketing researchers, see
Karshenas and Stoneman (1992) ¥ This has |eft the role of complementary goods and
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services rather neglected athough correl ation between complementary productsis easy to
spot, but see Stoneman and Toivanen (1997) who model the accumulated stock of a
complementary technology as an exogenous influence upon the adoption rate. ® The
challenge at the market level isto not so much spotting the complementary goods and
services but knowing what combination of product standards and technol ogies embodied
in complementary productsis necessary and sufficient to accelerate demand to critical
mass proportions, and when and how such combinations are likely to come about. The
example given above of video-conferencing needing equi pment manufacturers and
telephone companies to develop ‘ plug-and-play’ standards, and desktop computers with
aprocessing power able to handle the software to support mini-video camerasis an
illustration. Online shopping also needs a set of complementary standards and
technologies embodied in products before it can take-off as a mass activity.

This again stresses the importance of the supply side of the equation as being
complementary, although whether the supply of a particular technology is proactive or
reactive to demand is another issue. See Mowery and Rosenberg (1982) ® A good
example of asupply side issue isthe advent of third generation mobile telephony, a
broadband technology which offers ‘awayson’ and ‘awaysthere'. It is being introduced
with anumber of possible and competing protocols for a Web-based graphical interface ™
and with protocols such as ‘ Bluetooth’ designed to alow devices with embedded
programmable chips, such as digital cameras, computers, printing machines, vending
machines, to communicate directly with one another. Instantly, many home devices can
be networked, and each and all can be linked to the Internet. Already many domestic and
consumer items are being manufactured I nternet-enabled, from refrigerators to the family
automobile, and even from the collar of the family dog to personal apparel. The
algorithms programming these networks to place requests and purchase orders over the
Net will govern part of B2C e-commerce. Mobile Internet especially is seen within the
industry as a potential driver of many e-commerce applications, such as mobile banking
and stocks trading, cinema and travel bookings, hotel reservations, buying petrol and so
on. Smart card technology is another possible enabler of e-commerce, especially where
micro-payments are involved. Hong Kong, like all of Asia, may be two to three years
behind the USin all this gadgetry, but like dog years, Internet time, is foreshortened.

4.3 Complementary Environment and State Policies

The promotion and facilitation of e-commerceis, for obvious reasons, a common policy
aim of most governments. This raises a number of questions. First, isthere any evidence
that state encouragement of e-commerce, by word or by deed, for example by
government itself going online, makes a difference to either the extent and rate of
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diffusion of B2B or B2C? Second, does legislation to provide data security and
protection, to set up public key infrastructures, to give legal backing to certification
authorities and to digital signatures on contracts, and to extend consumer protection laws
into the world of electronic commerce, have any significance influence on the spread of e-
commerce? If so, does this extend significantly to B2C? Third, on what basis should
governments think of intervening in the setting of industry standards? Clearly, standards
in ICT markets are of crucia importance when interconnection and interoperability of
hardware, software and networking is needed. These research questions, among others,
such as the issue of taxation and e-commerce, are beginning to draw attention.

Undoubtedly the focus of most state policy towards new technology over the years has
been on industrial policy rather than on consumer policy, and the state of the consumer
market has been |eft to the realms of macro-management of the economy and
competition law. In Hong Kong there has been no industrial policy to speak of and no
competition law as such, although the licence conditions of telecommunications network
operators contain clauses empowering the regulator to act against anti-competitive
practices. On the other hand the Hong Kong government has been active in promotion
and facilitation which has become a major theme of the annual Policy Address of the
Chief Executive of Hong Kong, SAR since the return of Hong Kong to Chinese
sovereignty in 1997. But as usersrather than inventors of information technology the
innovative comparative advantage of Hong Kong companiesliesin finding new waysto
apply IT. For example alocal company, Champion Technologies, pioneered the use of
Chinese language software in pagers which greatly extended the use of the pager as atool
of communication among Hong Kong' s Cantonese-speaking population.

Since the mid-1990s there has been aturnaround in the Government’ s policy of putting
itself online, see Ure (2000)™ and as of 20010 an Electronic Services Delivery (ESD)
programme is being implemented which will eventually place all G2C servicesonline as
well as B2G and G2B. A visit to www.info.gov.hk isagood way to discover al this. It is
expected thiswill encourage the diffusion of online information exchange and, to alesser
degree, transactions online, but by how much has not been modelled. We noted earlier
that in the case of Singapore, where the government has heavily promoted the concept of
putting everyone onlinein the ‘ Intelligent Island’, avery low percentage of those online
actually transact online. The limits of government influence are therefore important to
gauge. For example, Teo, Tan and Wong (1998)*® using a five-point Likert scale
guestionnaire divided companiesin Singapore into three groups, (a) those not online, (b)
those online but without awebsite, (c) those online with awebsite, and concluded that the
degree of government support offered companies was not a differentiator between those
with and without websites. At the same time they report that all three groups agreed on
the importance of state influence on Internet adoption in Singapore. Website adoption
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however is not necessarily agood indicator of e-commerce as most sites may be used
only for passive advertising. See DTI (1999). ®

Like Singapore, Malaysia and an increasing number of Asian economies, Hong Kong has
legidation covering al the security and legal issues mentioned above, but theissue hereis
how important isthisfor B2C. All the early evidence suggests that security fears about
giving credit card details over the Web isamajor inhibitor of online shopping, but the
common view is probably that of the IDA in Singapore, as cited in Part 2 above. Most
online shoppers may be reluctant at first to give credit card details but that barrier is soon
overcome. Thisis partly anissue of trust based upon experience, and it therefore follows
that regular purchases from familiar merchants, which constitute the bulk of most
purchases offline, are likely to go online without too much consumer resistance. Thereis
no a priori reason to see online risk as more daunting that offline risk.

Intuitively the issue of standardsis perhaps the most tangible when it comesto providing
a complementary environment for consumers who need to use IT to access and surf the
Web with aminimum of friction. The most standards-regulated sector of ICT has been
the telecommunications industry, but the Internet wave that has engulfed it is propelled
by the least standards-regulated I T sector, while the third sector, broadcast mediais
shifting rapidly from national standards, PAL, NTSC, SECAM, to standards for cable
modems and TV set-top boxes yet-to-be determined within the industry. As small
economies such as Hong Kong have no influence in standards setting, the best optionis
the requirement of interoperability of protocols and interconnection where the ‘ essential
facilities doctrine’ applies to bottlenecksin public networks and access to them.
Surprisingly little academic research focus has been applied to the standards question,
perhaps because the datais extremely dippery. See Mowery (1995) and David and
Greenstein (1990). ™ What appears to be awinning standard one year can be easily by-
passed the next. Furthermore, most standards involve trade-offs of one kind or another,
for example price versus performance, reliability versus versatility, and different trade-offs
make sense to different people, which could suggest an argument for discrete-choice
models rather that synoptic models. On the other hand, there are clearly powerful
externalities associated with the achievement of standards in areas such as consumer
goods, both on the supply side (economies of scale leading to lower costs and prices) and
the demand side (lower transactions costs of accessing the Web). This raises the question
of should governments try to encourage standards setting and can they do it without
inhibiting, by foreclosing on, further innovation, see David (1987) =, In the case of Hong
Kong the recommendation in March 1999 of the Information Infrastructure Advisory
Committee (IIAC) of the Office of the Telecommunications Authority (OTFA, the
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regulator) was not to impose a standard on cable modems and TV set top boxes, although
interoperability was recommended as a policy objective.®

4.4 Complementary Environment and Socio-Economic Demographics

The early and later patterns of adoption of the Internet are well known and have been
rehearsed above in terms of age, income, occupation, housing type and gender. Soisthe
profile of typically popular online items of purchase, although regional variation is
evident. Table 1853 summarizes the rank ordering of categories of online purchase across
six economies, Australia, Canada, France, Italy, UK and USA, surveyed in Global Online
Retailing, Ernst & Y oung (January, 2000).

Table1853
Categories of Online Purchases Rank Orderings from 20 Categories*
Books, computers and computer products, |[Within 1-4 range

CDs

Air tickets, eventstickets, filmsand video, [Within 4-13 range
hotel reservations, magazines, apparel
Food & drink, electronic products, flowers, [Within 5-20 range
art
Financial services, toys, sports goods, Within 10-20 range
vehicle purchase, vehicle rentals, health and

cosmetic products, household items
Nates 1. Exdudes' Othe’; 2 Finenad savicessarerankedfourthinthecasedt Audrdia

The range of rank ordering indicated in the table reflects country variations. For example,
the purchase of art online was ranked eighth in Italy and nineteenth in the UK, whereas
the online purchase of electronic products was ranked fifth in the US and seventeenth in
Italy. The one outlying item is ‘financial services which in the case of Australia ranked
fourth. This accords with the findings of E-tail of the Tiger (reported above) for Asian-
Pacific economies, Australiaand New Zealand, Japan and Korea, China, Hong Kong,
Taiwan, Singapore, Indonesia, Malaysia, the Philippines, Thailand and India, by the
Boston Consulting Group (2000). The report ranks financial services second to computer
hardware and software, and ahead of travel and books/magazines. The report also stresses
the most successful online retail ers are those operating multichannel sales outlets rather
than relying exclusively on the Net.
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TRP data collected for Hong Kong in 2000 generally conforms, but with three significant
differences, as shown in table 19.

Tadel9
Types of Goods Ordered Online in 2000 by Hong Kong Households
Categories of Purchased Items % Households Making Purchases Online
Food/beverages/Groceries 40.0%
Stocks 33.3%
Books 26.7%
Computers or computer products 13.3%
Household items/Furniture 13.3%
Clothing/Apparel/Footwear 6.7%
Health and cosmetic products 6.7%
Event tickets (movie/show/concert tickets) 6.7%
Others 13.3%
DNK 13.3%

Groceries lead the list. Two major grocery chains dominate the market in Hong Kong, and
both have heavily promoted online sales. Stocks trading, unsurprisingly, come second.
The third item which figures more heavily in Hong Kong' s online shopping list are
household items, particularly furniture, but this may be atransient phenomenon as the
firm promoting these sales, Admart, went out of business during 2000. By contrast,

IKEA, apopular middle-range furniture store, has not yet offered online purchasing.

Hoffman, Novak and Chatterjee (1996) * introduce a useful taxonomy of retail websites
relevant at the time of research. They distinguish between ‘ Destination Sites’ and ‘Web
Traffic Control Sites'. Destination sites, which compete ‘for consumers' share of visitson
the Web’, include online storefronts, Internet presence sites and content sites; while Web
traffic control sites ‘function to direct consumersto these various Destination Sites', and
include malls, incentive sites and search agents. Their work is interesting because they
include both elements of supply and demand in their framework. Citing Gupta (1995)*® on
the side of demand they stress: ‘ Accumulated industry experience and anecdotal evidence
strongly support the contention that the primary barrier to consumer adoption of the Web
asacommercial medium is ease of access', the drivers of which include ‘ high speed
access (the “bandwidth” problem), ease of finding a service provider, and the diffusion of
the computer hardware/software/modem bundle into the home.” On the supply side the
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‘main challenges for marketers are to attract visitorsto the site and generate significant
repeat visits... Awareness leads to trial or theinitial site visit so that thetrial problem
depends on the “Web Traffic Control”. However, siteswill only be successful in the long
run if they generate repeat traffic, which isfar more difficult to achievethan trial.” Ina
competitive environment, at the micro-level this problem will be unending, but at the
macro-level it may be interpreted, in terms of critical mass, as the point where there are
sufficient numbers of potential outline shoppers to warrant amajor new entry of retail
websites and of investment specifically directed at attracting repeat visits.

The evidence to date shows online shopping slowly but surely gathering momentum in
the leading OECD economies. Two questions arise. First, will the same patterns of slow
and then faster growth (the logistic) replicate in each economy, or will * globalization’
change them in any significant ways? In many ways the Internet is synonymous with
globalization because anyone with access can reach any website. In practice, of course,
there are numerous mediating restrictions, some political such as curbs on international
access, some economic such aslow incomes or lack of credit cards, some cultural, such
as language barriers. Second, as the demographic characteristics of Internet users begin to
mirror society at large, will offline shopping characteristics be simply transferred to
online?

Starting from either question a further question arises. How will local retailing online and
local offline retailing influence one another? There are two immediate issues here, how
are goods that are ordered online paid for? And how are they delivered? Examples from
Hong Kong, Chinaand Japan are instructive. In Hong Kong in 1999, Admart, isan 1999
onlineretail start-up by local entrepreneur Jimmy La who also owns Hong Kong' s best
selling Chinese-language tabloid newspaper, Apple Daily, began operating . Admart
operatest hrough afleet of distinctively coloured delivery vansto homes. Many
householdsin ost of its customersin Hong Kong will employ a domestic helper during
working hours, so thereis usually someone at home to receive the delivery. The model
worked so far as deliveries were concerned, but the revenues were insufficient to protect
Admart from the collapse of the dot.com boom in 2000. In China, two surveysfor Q-
east.com *® available in February 2000 showed that of 138 retail websitesin one survey
(survey one) and 360 retail websitesin another (survey two) vendors had their own
websites through which orders and/or payments could be made in 17 per cent and 12 per
cent of cases respectively, while the remainder advertised through ‘public’ sites. Of the 71
major merchandise sitesin the first survey and the 191 in the second, 27 per cent and 25
per cent respectively allowed for online payments, but 42 per cent and 54 per cent
operated as cash-on-delivery, a manageabl e system in urban centres, but not so easy in
suburbs and beyond. The most common delivery system in the first survey remained mail
out after the receipt of payment.

Japan is different again, and has developed its own interesting combination of ‘ bricks
and ‘clicks’. AsaFinancial Times survey out it: * One key difference between Japanese
and US online retailing models is the reluctance of Japanese consumersto use their credit
card over the Internet or over the telephone. So convenience stores, with their sprawling
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network of outlets, are providing a crucial role as a pick-up and payment centre.’ ™ Thisis
acommercial development, but also asocial one. It engages a wider network or
community of peoplein an activity that is new to most of them, and thisislikely to
accelerate the diffusion process.

How complementary factors impact on the diffusion processis a question that has
important implications both for forecasters and planners and for public policy strategists.
Innovations that have limited applications, or smply fail to take off, in one period often
successfully return in anew guise when the conditions are right. In this paper the concept
of critical massimplies more than simply a necessary number of potential online
shoppers, it implies also a sufficient environment of complementary factors.

Part 5: Conduson

This paper has demonstrated a method to model the point of critical mass of frequent
online consumers using data from Hong Kong. The model has three layersto it: the
estimated number of computer-enabled households in Hong Kong, the proportion of
those Internet-enabled, and the proportion of online households who are frequent
transactors. Critical massisfirst defined in terms of the traditional logistic approach asthe
second inflexion point on the S curve, and second in terms of the underlying conceptual
model asthe point at which demand calls forth supply. The argument isthat asthe
number of frequent online shoppers approaches critical mass a growing number of
retailerswill enter the online market, or will extend and improve their online facilities and
services. Demand and supply then feed each other. By bringing supply as well as demand
into the framework of analysis, the use of the term ‘critical mass' in this dual sense goes
some way in addressing a criticism of the traditional epidemic model, namely that it
privileges endogenous influences on the diffusion process. In the course of developing the
model Hong Kong data collected by the Telecommunications Research Project is
presented, and comparable data on household computer ownership, Internet usage and
online shopping from other economies, including Asian economies, isincluded.

The paper quotes a number of other studies concerned with the diffusion of household
computers, of households online and the frequency of usage, noting that both
endogenous factors and exogenous factors have been found relevant. On the basis of this
limited evidence the paper suggests the concept of ‘ Internet households' in which online
usage is partly ashared family experience and where this could be an influence on the
character of online shopping. This point is also related to the growing number of women,
including those describing themselves as ‘ housewives', who are using the Internet. The
paper also makes reference to research which finds the ‘ spillover effects’ of local
community ‘networking' (use of e-mail and the Internet) in the USto be an influential
exogenous factor in home computer adoption.

The paper notes that few studies by economists have explicitly addressed diffusion issues
in markets for consumer products. A notable recent exception is the work of Stoneman
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who models the influence of exogenous complementary variables by estimating the
impact of stocks of complementary technologies on the diffusion rate. The influence of
complementary factorsis strongly argued in this paper, and while it does not attempt to
model them it does offer some initial thoughts on their role. In particular, the paper argues
the need to examine the conditions and circumstances under which a combined set of
complementary factors themselves become critical to the diffusion of business-to-
consumer electronic commerce.

Finaly, it is stressed that the purpose of the model and its prediction isto offer insights
into the factors influencing the diffusion of B2C and how they themselves diffuse and
under what influences. It is hoped with the benefit of perfect hindsight, or postdiction a
understand the failings and weaknesses of the model will be forthcoming with the aim of
building a better and certainly richer one for future understanding of the processes at
work. Econometric work will be an essential component of any such extension.
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