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Abstract—Despite the fact thaB2c eCommerce has becol
important in numerous economies, its adoption gdriem country tc
country. This paper aims to identify tfectors affecting (enabling or
inhibiting) B2c eCommerceand to determine their quantitati
impact on the diffusion of online salesross countric. A dynamic
panel model analyzingthe relationship betweerl3 factors
(Macroeconomic, Demographic, Sodldtural, Infrastuctural and
Offer related) stemming frora complete literature analy and the
B2c eCommerce value in 45 countriesel 9 years has been
developed.Having a positive correlation coefficierGDP, mobile
penetration, Internet userepetration and credit card penetrat
resulted as enabling drivers of the B8€ommerce value acro
countries, whereas, having a negative correlatimefficient, equal
distribution of income and thdevelopment of traditional retailin
networkact as inhibiting factors.

Keywords—B2c eCommercediffusion, influencing factors,
dynamic panel model

|I. INTRODUCTION

N spite of the 2000 dot coroubble burst, in the last :

years the B2c eCommerce has been developing ithe
main markets in the world [47However, the level of B2
eCommerce adoption is significantly different fraountry to
country [2]. Euroronitor International data shc¢ important
differences between countrieselating tc both the B2c
eCommerce value and itgrowth rats (cf. Fig. 1). In
particular, he online expenditure in 20Jranged from 0,7 €
per capita (in the developing countri¢ég)up to 660 € (in the
developedones), whereas the CAGR w from 6 (in the
mature markets) to 70%n the emerging countrie.

Fig. 1 eCommerce expeitare across countri (2001-2009)
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It is important to understand ttB2c eCommerce diffusion
among different countriesonsidering the key global factc
acting as enabling drivers as barriei [3]. Drivers propel and
facilitate the B2c e@mmerce growth whereas barriers lii
eCommerce growth.

In literature, the determinants of the B2c eComme
diffusion were studied imumerous contributiol, of which a
great number is qualitativé.e. do notuse a statistical model
to quantify the impact of the factors on the pheani). The
qualitative studieson the on hand, do not assess the real
impact of the different factors on the B2c eComra
diffusion. The quantitative papersn the other hand, do not
usually take into account enough factors and/or enc
countriesto give the results a general valid

In order to fill these gaps a statistical model includadb
the most important drivers and taking into accawntherous
countries has been developed. articular, the study is aimed
to identify the factors having the greatest influence on
eCommerce value acrossountries andto determine the
gquantitative impact of thesarivers on the B2c eCommerce
diffusion. A literature review on the topic is presented
Section Il. Section llexplains the research questions and the
objectives. Then SectiorlV illustrates the methodology
adopted. Section Yresents the model developed. SecVI
illustrates the results of the analysis. Finallgction VI
reports the conclusion and the further developmeiitshe
research.

Il. LITERATURE REVIEW

This paragraph aims to provide a general overviéwhe
main contributions whose objective is the ideatifion of the
factors influencing the B2c eCommerce diffusiomiocountry.

All the most important papers have been exam
according to three diemsions

= Drivers considered to explain the B2c eComm

diffusion in a country

= Methodology adopted, i.e. qualitative mod

statistical models such as correlation matricestof:
analysis, multiinear regressio

= Countries taken into account in thnalysis.

A.Drivers

The adoption of B2c eCommerce in a country is
evolutionary, pattdependent diffusion process affected b
wide range of socioeconon and environmental factors[44]-
[45]-[46], that can be considered as common influen
across differencountries. Some of these factors are likel
facilitate the diffusion processwhereas others will act as
impediments [5]. A the main drivers stemming from tl
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literature review and the papers that take themaectount are
presented in this paragraph and reported in Table |

Hoffman, Novak and Peralta found that consumers then
Web, may fear providing credit card information #my

GDP per capitais a key determinant of eCommercecommercial Web provider and that consumers simplyndt

diffusion rates across countries [3]. It is genlgrdde case that
new technologies are adopted first and most intehsiby
richer countries, which have the financial resosrtze invest
in these technologies, the human resources anastnficture
to support their use, and higher wage rates thatemt
worthwhile to introduce laborsaving technologie$][3

No equal distribution of incomecould delay the
development of eCommerce in a country. The gap/araae
family annual incomes between the highest inconmeilies
and the lowest income families among consumersiapiag
both patterns and pace of B2c eCommerce diffusan [

Deregulation of the telecommunicationmarket and
increased competition among providers will be apantant
factor in reducing the cost of Internet access Emth
consumers and businesses [12]. High costs of letexocess
limit the amount of time consumers use the Web dthey
information or to do the shopping online [3].

Country demographicsr(ost of allpopulation densityand

trust most Web providers enough to engage in exghan
relationships involving money [40]. In addition, m
asymmetries in delivery introduce a risk (perceiadreal)
into the transaction process for the parties whustninvest
resources before receiving a return [24].

The availability of online payment infrastructure
capabilities such as credit cards and other online shopping
payment support, is likely to accelerate onlinengetion-
making in B2c eCommerce [15].

The right balance between the price and vahfethe
products and services online seems to be an egahlibor of
B2c eCommerce development. In their study, Thaw,
Mahomood and Dhanapal Durai Dominic showed that
consumers are more inclined to purchase onlinehd t
products/services are of a higher quality or thiegsr are
considerably lower [21].

The presence of skilled B2c eCommerce service providers
plays a key role in offering key infrastructuresclsuas

the level of urbanizationpre likely to act as enablers orinformation technology, telecommunications and caruial

inhibitors for eCommerce development, as they eeltt
market size and concentration, consumer needs ase &f
access to technology. Densely populated nationsh ss
Singapore and Germany, enjoy strong IT infrastmastu
whereas large countries with low population denstych as
China and Brazil, suffer from underdeveloped irtftastures,
plus distribution and delivery problems. Urban dignsay
enable wired cities; however, high density may désad to
strong traditional retail networks that competehwin-line
purchasing, as in the case of France and Taiwan(&lem
and Carlino have shown that urban areas typicalelgreater
infrastructure and economies of scale [13]. As sulig the
penetration potential for various kinds of techigids will be
higher in countries with higher levels of urbaniaat[15].

The average level of educati¢h6] within a country may
also be influential. The technological knowledgecessary
for the creation and effective usage of eCommestated
activities, may not be available in countries wiploorly
educated populations [17]. High
attainment are proven to be critical in the extehtomputer
technology adoption in a country [34].

Englishwas initially thelingua francaof the Internet, and
the overwhelming majority of
continues to take place in English. For this readwawsic
education skills and English language capabilitiesld play
important roles in enabling eCommerce [6].

levels of education well-developed

organization. This constellation of infrastructisenecessary
to support eCommerce growth and further benefimfrihe
strategic value that has made a profound impadiadp[1].

The existence of strong traditional retail networlsich as
in France, Japan, and Taiwan may act as an inhilbito
eCommerce. While such outlets compete with online
commerce, they might also encourage B2c eCommerce
because such retail networks are located in urbeasawith
concentrated economic activity and high Internedgesand
they might adopt “click and mortar” strategies ofeigrating
their physical and virtual infrastructures for caatipve
advantage [3].

Investment in telecommunications infrastructina@s been
shown to lessen the gap between computer and &ttesage
[31]. In addition, there is evidence that the aafaility of
information and telecommunication technologiesriseaabler
for eCommerce adoption and diffusion [30]-[32]-[41]
eCommerce development is only possible in the psef a
information and  telecommunications
infrastructure.  Without the basic telecommunicagion
infrastructure and accessibility of the Internehe tB2c
eCommerce will not easily develop and grow. Thus,

Internet communicationinformation and telecommunications investments reggeat

potential impact on the growth of eCommerce [15].
The availability of personal computerand greater
affordability of telephone serviadrive the e-business activity.

Concerns about security of payment mechanisms afi3]. For example, the cost of PC equipment isgmificant
trustworthiness of web vendoase, like privacy, often named inhibitor in Brazil and Mexico, where a large portiof the

by consumers as reasons to not engage in onlingaicons.
Security generally consists of the security of grayment
information as it is transmitted through the Intrio the
retailer [12]. According to Koening, Wigand and Bgec
concerns about privacy of data or even securityessare no
longer an important obstacle, (e.g. in Germany)s Tight be
a good indicator for the maturity level of the seeg and
security applications offered online, but also cadés that
Germans have had good experiences with the Intarrbaire
losing more of their resistance to use it [20].their study,
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population cannot afford computers [4].

Internet usersare a critical resource in B2c eCommerce
according to Ho, Kauffman and Liang. Internet usenesate
value, such as positive network externalities tifigr growth in
scale size of eCommerce. Although not all of theermet
users in a country may shop online, they are ptliential
shoppers, a likely demand-side driver for a coustry
eCommerce development [15].

The delivery infrastructureneeds to be reliable, efficient
and supportive of the same changes that eCommmipases
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[12]-[15]-[29]-[33]
Logistic infrastructure factors
p) Availability of logistics and
transportation services
Financial factors
q) Venture capital availability
r)eCommerce incentives
programs
Legislative factors
s) Rule of law

on transportation. Since eCommerce can open umltieal
marketplace to customers and bring even the maabtee
customer to this marketplace, crucial then is tagability of
the delivery infrastructure to support significfiottuations in
geographical delivery patterns [12].

The availability of venture capitalwithin a country is
supposed to be a driver of its eCommerce revenowthr In
fact venture capital infusion into the technologgter paved
the way for the growth of eCommerce, via the coratf
innovative business models and technologies [15].

The launching of specificpolicies and programs by
national governments involves the development and B.Methodology
promotion of eCommerce industry and diffusion ine th The different contributions studying the deternmitseof the
regulation. These programs include use of direbsigiies and B2c eCommerce diffusion can be clustered - accgrttinthe
other fiscal incentives to promote eBusiness adoptind the type of approach used by the authors - into quisiéta(e.qg.
development of an eBusiness services industry, ggsanin  [3]-[4]-[10]) and quantitative models (e.g. [6]-[}1
eCommerce activities, public educational programise 7] to identify those factors playing a role at BeEommerce
proactive adoption of eCommerce within the publéacter development in each country. The major drawback of
itself and liberalization of the telecommunication%ua'ita,[ive models is the fact that many evidenaes not

mfrastrqcture industry [5]. . o demonstrated by numbers and the results usuallfofaxtend
The importance of theule of law is magnified by the
to other contexts.

special rlsk_s associated with online transacti@sWhen the The quantitative model - portraying the hypothegize
rule of law is strong, buyers and sellers know thaye some . . .
. . . relationships between the dependent variable ane th
legal recourse in the case of online fraud, effeciunishment . . .
. o ) explanatory variables [6] - are able to provide tatistic
lowers the cost of reputation building for honessibesses, . .
. . evaluation of the factors enabling the B2c eCommerc
and people have a higher degree of trust in remueket ... . . ; ,
diffusion in a country and to quantify the conttiibn of a

transactions [8]. single factor in affecting the B2c eCommerce B2aeaTheir
main drawback lies in the numerous assumptionsined)tio
reduce the complexity of the model and to solvebjams
linked to a specific dataset.

[4]-[6]-[10]-[11]-{35]-[36]-{37]

[3]-{11]{15]-[56]
[11]{21]-[57]

[21-[3]-[4]-{5]-{6]-[7]-[8]{21]-[29]-
[42]-[43]

TABLE |
DRIVERS AND RELATED LITERATURE

Driver Related literature

C.Countries

Research papers that explored the factors inflagntie
B2c eCommerce development can be divided into two
different clusters according to the countries taikéo account.
In order to better understand the differences ia BR2c
eCommerce diffusion across countries, some papek/ze
data - on both eCommerce volumes and various fadtat
may encourage or inhibit eCommerce - for numerous
countries [2]-[3]-[6]-[15], whereas other papersds on a
single country - or on a limited set of countrieso-get a
precise evaluation of the drivers influencing eCamnee in a
specific area [10]-[11]-[12]-[21]. On the one harahuntry-
specific papers, even if they are able to descriie
eCommerce development through precise and deep

Macroeconomic factors

a) GDP H]l-][Z]-[3]-[4]-[5]-[6]-[7]-[8]-[9]-[10]-

b) No equal distribution of [3]-[5]-[7]-[10]
income

c) Deregulation and
liberalization of the
telecommunications market

Demographic factors

d) Urbanization

Socio-cultural factors

e) Educational level [4]-[5]-[6]-[9]{11]-{15]-[16]-[17]-[29]

f)English language capabiliti  [3]-[4]-(6]

g) Privacy and payment security [5]-[7]-[12]-[19]-[20]-[21]-[40]
concerns

h) Trustworthiness of web
vendors

[3]-5]-[10}-{11]{12]

[5]-9]-[13]-{14]{15]

[12]-[21]-[22]-[23]-[24]

Open Science Index, Economics and Management Engineering Vol:6, No:5, 2012 publications.waset.org/50.pdf

i) Credit card penetration

Online offer factors

j) Prices and quality of online
offer

k) Number of eCommerce
service providers

Offline offer factors

|) Development of traditional
retailing network

ICT infrastructure factors

m) Amount of IT investments

n) PC penetration

0) Internet user penetration

[2]-[3]-[5]-[6]-{7]-[8]-[10]{15]-[21]-
[25]-[26]-[27]-[28]

[12]-[21]

[4]-29]

[31-[9]-{10]-{11]

[2]-[5]-{9]-{15]-[30]-[31]-[32]-{41]
[3]-[4]-{5]-[6]{8]-[10]-[11]-[12]-[29]-
[33]34]
[2-3]-H{4I-[5]-{7]-[8]-[9]-[10]-{11]-
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understanding of the influencing factors, usuadly fo extend

the results to other countries. On the other hawndd papers
considering numerous countries, despite some liibita

about homogeneity of dataset, provide results dhariaed by

general validity.

D.Results of the Literature Review

The literature review highlighted 61 papers, of ethi43
qualitative and 18 quantitative.

Among the quantitative papers, the majority of the
contributions (13 out of 18) are focused on onetwo
countries. These papers can consider up to 13eliffarivers
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each, whereas the 5 papers taking into account tharetwao
countries have considered 5 different drivers eash a
maximum (cf. Fig. 2).

# drivers

"

10

N.l'.;.ﬁ

# countries

Fig. 2 Map of thequantitative paper

Table Il reports the most important papers selecredhe
basis of the significance of the results achieved the
different studies. It should be notdtht the majority of ther
take into account Macroeconomic, Degnaphic and Soc-
cultural drivers, whereas the other classes obfadtave bee

[10]

(11]

[12]

(15]

[21]

[29]

ICT infrastructurem, ¢
Macroeconomic: a, b, ¢
Socio-cultural: i
Offline offer: |

ICT infrastructure: n, o
Logistic infrastructurep
Macroeconomic: a, ¢
Socio-cultural: e
Offline offer: |

ICT infrastructure: n, o
Logistic infrastructurep
Financial: q, r
Macroeconomic: ¢
Socio-cultural: g, h
Online offer: j

ICT infrastructure: n, o
Demographic: d
Socio-cultural: e, i

ICT infrastructurem, ¢
Financial: q
Demographic: d
Socio-cultural: g, h, i

Online offerinfrastructur:: j

Financial: r
Legislative: s
Socio-cultural: e
Online offer: k

ICT infrastructure: n, o
Legislative: s

Qualitative

Qualitative

Qualitative

Multilinear
regression

Factor
analysis

Qualitative

1 country

1 country

1 country

17
European
countries

1 country

5
continents

seldom considered.

TABLE Il
SUMMARY OF THE MOSTIMPORTANT PAPERS
Paper Driver Methodolog Countries

[2] Macroeconomic: a Multilinear 30
Socio-cultural: i regressior countries
ICT infrastructure: m, o
Legislative: s

[3] Macroeconomic: a, b, ¢ Qualitative 10
Socio-cultural: f, i countries
Offline offer: |
ICT infrastructure: n, o
Financial: q
Legislative: s

[4] Macroeconomic: a Qualitative 10
Socio-cultural: e, f countries
Online offer: k
ICT infrastructure: n, o
Logistic infrastructure: p
Legislative: s

[5] Macroeconomic: a, b, ¢ Qualitative 1 country
Demographic: d
Socio-cultural: e, g, i
ICT infrastructure: m, n, o
Legislative: s

[6] Macroeconomic: a Correlation 78
Socio-cultural: e, f, i matrix and countries
ICT infrastructure: n multilinear
Logistic infrastructure: p regressio
Legislative: :

[7] Macroeconomic: a, b Qualitaive 1 country
Socio-cultural: g, i
ICT infrastructure: o
Legislative: s

[8] Macroeconomic: a Correlation 30
Socio-cultural: i matrix and countries
ICT infrastructure: n, o multilinear
Legislative: s regressio

[9] Macroeconomic: a Qualitative 5
Demographic: d continents

Socio-cultural: e
Offline offer: |
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The literature review highlightethen a lack of quantitative
contributions taking into account wide set of factors in a
significant number of counti, able to offer a precise and
complete assessment of general vali

I1l.  RESEARCHQUESTIONS AND OBJECTIVES

On the one hand, despite the broad variety of theers
considered, the qualitative studies do not asshss real
impact of the different factors on the B2c eComra
diffusion. On the other hand, the quantitativegrs, despite
being precise in the determination of the drivepatt on the
eCommerce diffusion, do not take into account ehdagtors
and/or enough drivers to give the results a genalaity.

In order to fill these gaps a statistical modeluding all
the most important drivers and taking into accawntherous
countries has been developed. In particular, thaysis aimec
to address the following research questi

RQ1. What are the factors haviran influence on B2c
eCommerce value across caries?

RQ2. Do they influence the B2c eCommerce develdy
across countries positively or negative

RQ3. What is the weigitiportance of the factoiidentified
in affecting the B2eCommerce diffusiol

IV. METHODOLOGY

The study has bedativided into si: phases:

1. lIdentification of the factors influencing B2c
eCommerce value;

2. Selection of the driverinfluencing B2c eCommerce
value;

3. Data collection;

Data cleaning;

5. Statistical model identificati;

E
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6. Statistical model implementation.

The first phase has been devoted to the ideniificaif the
explanatory variables of the B2c eCommerce diffusicross
countries through a complete literature review. ohgput of
this activity was a list of 20 factors reported Table Il
According to the different contributions studiedese factors
can be grouped in nine main categories (Macroecanom
Demographic, Socio-cultural, Online offer, Offlindfer, ICT
infrastructure, Logistic infrastructures, Financiaégal).

In the second phase, the selection of the factassbeen
carried out taking into account their
Measurability was assessed using a value from3lvbere 1
indicates a not measurable factor and 3 an easysaorable
one. Factors with measurability equal to 3 havenbizéen
into account. The 10 factors satisfying this cadoditwere
considered as possible explanatory variables of
eCommerce diffusion across countries.

TABLE Il
MEASURABILITY OF DRIVERS
Driver Measurability  Selected
Macroeconomic factors
a) GDP 3 Yes
b) No equal distribution of income 3 Yes
c) Deregulation and liberalization of 1 No
the telecommunications market
Demographic factors
d) Urbanization 3 Yes
Socio-cultural factors
e) Educational level 3 Yes
f) English language capabilities 2 No
g) Privacy and payment security 1 No
concerns
h) Trustworthiness of web vendors 1 No
i) Credit card penetration 3 Yes
Online offer factors
j) Prices and quality of online offer 1 No
K) Number of eCommerce service 3 Yes
providers
Offline offer factor
[) Development of traditional retailing 3 Yes
network
ICT infrastructure factors
m) Amount of IT investments 3 Yes
n) PC penetration 3 Yes
0) Internet user penetration 3 Yes
Logisticinfrastructure factor
p) Availability of logistics and 2 No
transportation services
Financial factors
g) Venture capital availability 2 No
r)eCommerce incentives programs 2 No
Legislative factor
s) Rule of law 2 No

From the drivers selected, the number of eCommerce

service providers was removed due to the lack hfegin the
sources of data used. 4 other drivers have beeedadide to
their potential relationship with the B2c eCommediffusion
and their availability in the database considergtbre in
particular they aréroadband penetratigmnmobile penetration
the presence of secure servensd road density.Finally 13

International Scholarly and Scientific Research & Innovation 6(5) 2012
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independent variables have been considered andedeficf.
Table 1V).

TABLE IV
INDEPENDENTVARIABLES OF THEMODEL
Unit of
Driver measureme Description
nt
Macroeconomic
factors
GDP US $ per GDP per capita under the
capita assumption of purchasing power
parity

No equal % Gini index, defined as measure of
distribution of the inequality among values of a
income frequency distributioh
Demographic
factors
Urbanization % Urbanization rate, defined as the

percentage of population living in
urban areas
Socio-cultural
factors
Educational level % Educational rate, defined agth
percentage of population with

qualificatior

Credit card Units per Number of credit cards per capita
penetration capita
Offline offer
factors
Development of Units for Number of traditional points of
traditional 1.000 sales per 1.000 inhabitants
retailing network  inhabitants
ICT
infrastructure
factors
Amount of IT UsS $ per Total amount of IT investments
investments capita per capita
PC penetration Units per  Number of PCs per 100
100 inhabitants
inhabitants
Internet user % Percentage of population using
penetration Internet
Broadband Units per Number of broadband
penetration 100 subscriptions per 100 inhabitants
inhabitants
Mobile Units per Number of mobile subscriptions
penetration 100 per 100 inhabitants
inhabitants
Presence of secure Units per 1 Number of secure servers per 1
server8 million million of inhabitants
inhabitants
Logistics
infrastructure
factors
Road density Km/Kof  Ratio of the length of the
land area country's total road network to the

country's land area

2 A Gini coefficient of zero expresses perfect edquaiihere all values are
the same. A Gini coefficient of one expresses makiinequality among
values.

[ . .
Defined as web servers using a cryptographic systeaneate a secure
connection between a client and a server.

In the third phase both the independent (i.e. tix B
eCommerce values) and the dependent (i.e. the syaluthe
factors) variables have been collected.

The dependent variable, i.e. the B2c eCommercevBRe
across countries, measured as the online annuanditpre
per capita, has been defined as the value of tleeosales of
products (including downloading music and movi&grvices
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(e.g. Tourism and Ticketing for events) have noken
included because of lack of valueghe sources consider
In order to give the results a general validity was
necessary to obtain the values of laeiable: for a significant
number of countries and yeardMoreove, in order to
guarantee homogeneity of the datafet, values of the san
factor have to belong to a uniqueliable and consiste
database. Data used by the model fesen the World Banl
and Euromonitor International. Data hdween collected for:
= 45 countries, i.e. Argeima, Australia, Austria
Belgium, Brazil, Bulgaria, Canada, Chile, Chi
Colombia, Czech Republic, Denmark, Frar
Germany, Greece, Hong Kong, Hungary, India, Irel;
Israel, ltaly, Japan, Malaysia, Mexico, Morocc
Netherlands, New Zealand, Norway, Philippir
Poland, Portugal, Romania, Russia, Saudi Ar:
Singapore, South Africa, Spain, Sweden, Switzesl
Thailand, Turkey,Ukraine, United Kingdom, US#
Venezuela;
= Oyears, i.e. from 2001 to 2009.

= 2.24984 with pralue = 0944729). The country effect
significance has been checked using t-test under the null
hypothesis (that impliesingle y-intercepts for each country).
This testrejected the null hypothesis and, as a consequ
the country effects argignificant (F (43.294) = 18.5506 wi
p-value P(F(43.294)> 18.5506):04811€"%. The nature of p
has been detmined throughhe Hausman test. Revealing the
inconsistency of the GLS estimator, this test shibweat p
was deterministic (Chéquared (1i = 10.5521 with p-value =
0.648284). In conclusion, the statistical model tthatter
explains the impact of thfactors on the B2c eCommerce
diffusion across countries te-way fixed effects.

In order to assess the residuals autocorrelatierDilrbir-
Watson test has been used. With a value eql0.352691 the
Durbin-Watson test revealed a strong positive autocoioela
The DurbinWatson statistic ranges from 0 to 4. A value ¢
to 2 indicates nomutocorrelation, a value toward 0 indicaa
positive autocorrelation, whereas a value towamdicates a
negative autocorrelatiorMoreover, p coefficient suggeste
thate; was related ta;., in 95% of cases, underlyira strong
positive autocorrelation. In order to solve the ideals

In the fourth phase, for each countseveral time series autocorrelation, thelynamic model for panel data has b

have been analysdad order to identify and reme outliers
and/or anomalies.

In the fifth and sixth phasebe panel mod, presented in
the next section, have been developrd implemente.

V.MODEL

This section aims to describe the madeveloped [38]-[39]
to study the relationship between B2c eCommercaie
across countries and the explanatory varia

The natural starting point for determining how to estte
the value of the dependent variabie to consider the
functional form, thatn the panel model i

Vi =0 +B X +E, )

where:

= =1, .., N crosssectional units (in this case
countries);

= t=1,..., T periods (in this case 9 perioc
= [ =P = constant;
= o could change according to three different hypces:
1. two-waymodel (the intercepts ve with the country
and the year)
Oy =a+[; +T, )
where yandrt, could be stochastic (random effect
or deterministic (fixed effects).
2. one-way model (the tarcepts vary with the count
Oy =Q; =+ |, ©)
where | could be stochastic (random effects)
deterministic (fixed effects).
3. pooled OLS (intercepts are consti
o, =a

(4)

The significance of the period effechas been checked

using the Wald test and the null hypothesis of termaj
dummies cancellation was accepted (6dniiared of Wald (7)
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considered.

K
Yi =05 + szxk,it TPY a T E
k=1

5
where:
= =1, .., N the crossectional units (in this case
countries);
= t=1, ..., T periods (in this case in place of 9 periods
because of the introduction (delayed explanatory
variable y; ;).

Introducing Y1, DurbinWatson value an¢ coefficient
improved (Durbinwatson value = 1.019548 apd= 4313%).

The existence of heteroscedasticicf. Fig. 3) is a major
concern in the application of models for panel delt@n there
is a large difference betweéme sizes of the observations.

Regression residuals
(Internet Retail observed — Internet Retail estimated)

30
+ +
o +
. +
+
+ + + +
10 . + - + +
+ + +
@ + + ++ + o+ + +
= + ++ + + +
s F + + + +4 e
R F 340 E e *+#ﬁ§i+§%fﬂ*4¥d’+ LT 5 1
EO[rE Wragh TR AR TRV R
] oo LA A *+++ + ++§} oy
+ + 4 + 4
10 s + +
+ + +
"
+
=20
+ +
+

-30

13 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

Time series per group
Fig. 3Heteroscedasticity obsen
The dependent variable has therefore been convitto a

logarithmic scale to eliminate heteroscedastis
The new functional form is the
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|n(yit)= a; + ZBka,it + pln(y,it»l) + €,
(6)

Logarithmic transformation was also applied to exgltory
variables (not for those expressed as a percentagejder to

obtain the elasticity function,defined as the ratio of the

percentage change in the dependent variable tpditeentage
causative change in the independent variable.

In order to reduce the endogeneity problem betwihe
explanatory variables and the error term thatégdent in the
dynamic panel, the GMM-SYS estimator (one-step ardji
has been introduced. The AR(1) and AR(2) tests shothat
statistical model is well specified from a dynanpoint of
view (Test for AR(1): z=0.793004 [0.4278] and Tdet
AR(2): z=-1.57378 [0.1155]. The Sargan test, adngpthe

= Internet user penetratiordefined as the percentage of
total population using Internet;
= Development of traditional retailing netwqgrklefined
as the number of traditional point of sales;
Credit card penetrationcalculated as the number of
credit cards per capita;
These drivers act as the greatest influencing factm
B2c eCommerce development across countries.

B.Do they positively or negatively influence the B2c
eCommerce development across countries (RQ2)?

The factors that result as determinants of B2c e@eroe
diffusion can be grouped into two clusters, acauydio the
type of correlation. On the one hand, some exptapat

null hypothesis, showed that estimator of regresst‘!@”ables cause a positive effect on eCommerceswgihce an

coefficients is robust and, as a consequence, thmtiy
effects were significant (Sargan Test of overidstRetions:
Chi-squared (33)=25.4074 [0.8248])).

increase in these values generates a growth of BRe
eCommerce value. On the other hand, some driverse ha
negative impact on the B2c eCommerce value.

The output of the dynamic model with the GMM-SYS Having a positive correlation coefficienGDP, mobile

estimator is represented in Fig. 4.

Dynamic panel one-step, using 301 obsenvations
44 cross-sections units
Lenghtof time series: min4, max 6
Including equationsin levels
H-matrix as per OXDPD
Dependentvariable: |_internet retailing
Coefficient Std error z
0142818 3.5267
1.56635 -1.449
0.146534  2.0902
0.00530746  -2.4014
0.00239428  0.408
0.00675288  -0.3531
0.0850135
0.15823
0.0510456

p-value
0.00042 i
0.14717
0.03666 **
0.01633 **
0.68325
0.72404
0.73986
0.03521 **
0.19341

I_internet retailing (-1)
const
1_GDP

0.506379
-2.27055
0.30629
-0.0127455
0.000976952
-0.00238419
0.0925107
0.333221
0.0663885

Equal distribution ofincome
Urbanization

Educational level

1.0552
2.1059
1.3006

I_Broadband penetration
I_Mobile penetration
I_Presence of secure servers
0.00433341
0.10922
0.0395504

2.1596
0.5848
-0.7015

0.01159  ***
0.55869
0.48302

Internet users penetration

I_PCs penetration

|_Amountof ITinvestiments

I_Road density

I_Development of traditional retailing network
|_Credit cards penetration

0.00931516
0.0638701
-0.0277429
0.0171348
06853
0.143864

0.0352089
0.0791337
0.0832194

0.4867
-2.7416
2.7287

0.6265
0.00611  ***
0.00838  ***

Sum of squares ofthe residual 18.30764

Number of instruments = 48

Testfor AR(L): 2=0.793004[0.4278]

Testfor AR(2): z=-1.57378[0.1155]

Sargan Test of overid. Restrictions: Chi-squar@< 4074 [0.8248]
Wald Test (combined)= Chi-squared (14) = 380800}

*** highly significant driver (p-value<0.01)
** medium-highly significant driver (p-value<0.05)
* medium significant driver (p-value<0.1)
Fig. 4 Dynamic panel model results

Standard error of the regression 0.253007

VI.

On the basis of the results reported in Fig. 4, ttiree
research questions have been answered.

RESULTS

A.What are the factors having the greatest influemt@&2c
eCommerce value across countries?(RQ1)

The statistical model identified the factors that@urage or
inhibit B2c eCommerce diffusion. The drivers reingt
statistically significant (p-value < 0.05) are:

penetration Internet user penetrationand credit card
penetration are considered enabling drivers of eCommerce
value across countries. Having a negative cormati
coefficient, equal distribution of incomand development of
traditional retailing network act as inhibiting factors of
eCommerce diffusion across countries.

C.What is the weight/importance of the factors idediin
affecting the B2c eCommerce diffusion (RQ3)?

Among those factors affecting positively the B2c
eCommerce diffusion, the Gini index, that measme®qual
distribution of incomgis the factor affecting the most the
increase of the B2c eCommerce expenditure peraalpiis
followed by the Internet user penetrationthe mobile
penetrationand by the GDP.

Among those factors affecting negatively the B2c
eCommerce diffusion, th@umber of traditional points of
salesin a country (that describate presence/diffusion of
traditional retailing network) is the factor reducing the most
the B2c eCommerce expenditure per capita, followedhe
credit card penetration

VII. CONCLUSION

The main objective of this research was to identig
factors affecting (enabling or inhibiting) B2c eCaomrce and
to determine their quantitative impact on the diffun of
online sales across countries.

Consistently with evidences stemming from the ditere
review, 13 drivers gmount of IT investment, broadband

= GDP, defined as GDP per capita under the assumpti(pr@netration, credit card penetration, development o

of purchasing power parity;

= No-equal distribution of incomealculated through the
Gini index defined as measure of the inequality agno

values of a frequency distribution. A Gini coeféot of
zero expresses perfect equality where all valueshar

same. A Gini coefficient of one expresses maximeHr

inequality among values;
= Mobile penetrationdefined as mobile subscriptions p
100 inhabitants;

International Scholarly and Scientific Research & Innovation 6(5) 2012

traditional retailing network, educational level, qeal
distribution of income, GDP, Internet user pendtat
mobile penetration, PC penetration, presence ofusec
servers, road density, urbanizatiohave been identified in
order to explain eCommerce diffusion.

A dynamic one-step panel model, including the presi
ivers and taking into account 45 countries, haenb
proposed. The estimation of the dynamic model etddb
€lgood statistical fit. Six independent variables éaveen
considered as drivers influencing the B2c eCommerce
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diffusion in a country because of statisticallyrsfigant (p-
value < 0.05). Based on model outpugDP, mobile
penetration Internet user penetrationand credit card

[19] www.experian.it

[20] W. Koenig, R. T. Wigand, R. Beck, Globalization aB€ommerce:
diffusion and impacts of the internet and e-Commeirt Germany,
CRITO - Center for Research on Information Techgwloand

penetration are considered enabling factors of eCommerce oOrganizations2004

value across countries, since they have a positiveelation
coefficient, whereasno equal distribution of incomeand
development of traditional retailing netwodct as inhibiting
factors. The quantitative impact of these drivenstioe B2c
eCommerce diffusion has been identified.

In conclusion, some model limitations have to béntzul
out. At this stage of research, the dependent biarisvas
defined as total online purchases of products, uekay
services due to lack of data. Tourism and Tickeforgevents
should be considered in the future to better undedsthe
eCommerce development across countries. A
limitation is the lack of qualitative variables, stoof all
privacy/payment security concerns and web vend
trustworthiness , which should be quantitativelyasweed and
then taken into account for future developmentefrnodel.
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