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place, and firms not being aware of the extent and
1| INTRODUCTION potential of other markets and consumers.
Individuals and firms have made commercial activity
since the beginning of human civilization. However,
commercial activity has transformed in each period,
and today it has become more complicated compare
to previous periods. One of the major developments
of the past two decades has been the growth of the
internet usage for business transactions among firms.
The total number of internet user was 1 billion in
2005 and it has increased to 3.5 billion within 12
years in the world (Statista, 2017). In addition to that,
almost half of the world population has an internet
connection today, it was less than 1% in 1995
(Internetlivestats, 2017). Therefore, the internet is
dramatically expanding opportunities for e-
commerce transactions across borders (Terzi, 2011).
Up until 15-20 years ago, businesses focused mostly
on their home markets due to several factors;
technology not being sufficiently developed to allow
firms and individuals to access the wider market

Towards the end of the nineteenth century, the world
saw the emergence of the “new economy”
(information economy) which rapidly spread due to
significant changes in social and economic structures.
The new information economy, based on technology
and driven by computers and the internet, has created
significant changes globally. One of the fastest growth
channels created by the new economy is e-commerce;
the buying and selling of goods and services, or the
transmitting of funds or data over electronic
networks, primarily the internet (Dixit and Sinha,
2016). As a result of e-commerce, the volume of
services and the quality of goods offered on the
internet have increased significantly. This
advancement in information technology, permits
many businesses to implement e-commerce models
in their transactions to enable them to compete more
effectively, and gain competitive advantage over their
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competitors. Thus, development of e-commerce has
created significant challenges for firms in the
business environment.

The main purpose of this study is to investigate the
main determinants of ecommerce in Turkey and
European countries. Existing studies on e-commerce
are scarce due to the availability of data and time
periods covered. Baydar (2010) investigated the
main factors affecting e-commerce for the period
2003 to 2008, Tiiren et al (2011) examined factors
affecting e-commerce volume in Turkey for the period
2004-2010, Peker (2015) analyzed factors affecting
e-commerce development in Turkey for the period
2010 and 2014. In this study, we controlled e-
commerce on internet users, GDP per capita, inflation
rate, employment rate in total and employment rate
based on education level. All these variables were
used to explain factors affecting e-commerce in
previous studies. In this study, the time period to be
examined is extended and added extra variables, such
as employment rate by educational background.
Therefore, we disaggregated total employment rate
based on educational background, and panel data has
been used to analyze the determinants of e-commerce
in Turkey and European Countries. Consequently, this
paper investigates the determinants of e-commerce
in Turkey and European countries. Applying dynamic
GMM for a panel of 31 countries- Austria, Belgium,
Bulgaria, Croatia, Cyprus, Czech Republic, Denmark,
Estonia, Finland, France, Germany, Greece, Hungary,
Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg,
Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden, United
Kingdom and Turkey- for the years 2004 to 2015, we
found internet users, GDP per capita, population to be
of essential determinants of online purchasing, while
inflation is found to be negative effect on e-commerce.

2 | BACKGROUND: E-COMMERCE GROWTH

In this part, we discuss the background of e-
commerce respectively; cross country e-commerce
research, identifying drivers that affect e-commerce
and panel data research regarding e-commerce. In the
next section, e-commerce is defined to specify what
we study and model in this research.

2.1 | Definition of E-commerce

Most researchers, businessman and organizations
define e-commerce in different ways depending on
the research objectives of the researcher, or the
context. There is no commonly accepted definition of
e-commerce among businesses and organizations.
The discussion of e-commerce definitions intends to
give idea of our application and deliver new
knowledge. Zwass, (2003) defines e-commerce as
“the sharing of business information, maintaining
business relationships, and conducting business
transactions by means of telecommunications
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networks. According to the definition made by Fraser
et al in 2000, e-commerce refers to conducting
business transactions over the intranet, which
includes exchange of information of value in the form
of products and services as well as payment, using
web-based technologies. As defined by Grandona and
Pearson in 2004, e-commerce as the process of
buying and selling products or services using
electronic data transmission via the internet and
World Wide Web. Ige (2004) stated that, e-commerce
is “the sharing of business information, maintaining
business relationships, and conducting business
transactions by means of telecommunications
networks. Chaffey in 2009 define e-commerce, “all
electronically mediated information exchanges
between an organization and its external
stakeholders. Kauffman and Walden, (2001) state
“the Internet as a medium for enabling end-to-end
business transactions. We seek to identify suitable
definition regarding e-commerce that emphasizes the
B2C side of e-commerce due to our research and data
set is focused on individuals buying goods and
services on the internet. Therefore, we focus on B2C
e-commerce definition with version of multiple
scholars; (Treese and Stewart, 2003; Kauffman and
Walden, 2001; Laudon and Traver, 2014). These
three definitions of B2C e-commerce have common
grounds. Most of these definitions refer ecommerce
as buying or selling activities between organizations
and individuals over the internet.” Their definition
also indicated that internet is a way of doing
transaction for businesses and consumers by sharing
information, money, time and energy. Therefore, in
our study we will adopt the definition of B2C e-
commerce as: “an electronic commerce model that
allows the businesses and individuals make
commercial transaction for their own uses by the help
of internet”. We believe that this definition best fits
the concept of our study and fits our data set.

2.2 | Determinant of E-commerce Growth

The new information economy is shaping the world
trade today and changing the rules of the game for
many participating actors. According to the
“Worldwide Retail and Ecommerce Sales: eMarketer's
Estimates for 2016-2021" report, the ecommerce
sales worldwide will continue to post solid gains in
2017, rising 23.2% to $2.290 trillion. In 2017, for the
first time, ecommerce sales will account for one-tenth
of total retail sales worldwide. This dramatic change
also gets the attention of scholars living in different
parts of the world. There have been many aggregated
studies conducted regarding Global E-commerce
growth. The determinants of e-commerce growth or
technology adoption in different nations, has been
one of the most common issues that that has been
examined by scholars. Ho et al.,, in 2007 summarized
the main drivers or determinants of e-commerce
growth under six different categories. According to
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Ho et al,, 2007 1) national wealth, 2) geographic and
demographic characteristics 3) the availability of
information infrastructure, 4) adequacy of economic
and financial resources 5) the average level of
education and the quality of human capital and 6) the
level of urbanization in a certain nation are the main
categories that drive the e-commerce growth in that
particular nation. In our study we included five
different determinants that fall under the categories
listed above. Although we are not able to include all
the variables that were mentioned in the earlier
studies we believe that the data we gathered
regarding the variables and the extent of the time
period and range of countries that we included in our
study will help us to understand the growth of e-
commerce in a cross national level. Similar to earlier
studies as an important variable that indicated the
national wealth, we included GDP per capita in our
study. Various studies stated that GDP is one of the
driving factors for the extent of observed new product
or technology development in a country (Ho et al,
2007). Therefore, GDP will help a nation to adopt a
new technological improvement such as internet and
e-commerce. Population is also considered as an
important demographic factor that affects the nations
on many levels. Thus, we included population as one
of our variables in our study. The number of internet
users in a nation or internet penetration rate of a
nation is one of the main conditions for e-commerce
to occur in the first place. So that we believe the
number of internet users in a country has to be
included as one of the determinants in our study. As
listed above one other important determinant on
ecommerce growth is economical and financial
indicators, we employed inflation rate as our
economic indicator. And finally, as stated by Caselli
and Coleman high levels of educational attainment
are proven to be critical in the extent of computer
technology adoption in a country. We believe that the
same principle regarding the educational attainment,
would apply to new way of purchasing goods and
services through internet therefore we included
“Employment by educational attainment level” as our
last variable.

2.3 | Methods for Cross Country E-Commerce
Researches

In recent years, there has been an increasing interest
in e-commerce and other technological issues. A
number of researchers have examined to understand
factors that affect e-commerce transactions across
different countries; Caselli and Coleman, (2001);
Gibbs etal.,, (2003); Zhu et al., (2003); Mahmood et al,,
(2004); Xu et al., (2004); Ho et al., (2007); Baydar
(2010); Araste (2013); Peker (2015); Anvari and
Norouzi, (2016); Elbeltagi et al., (2016); Coad and
Duch-Brown, (2017). Although extensive research
has been carried out on factors that affect e-
commerce, limited study exists which investigates
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affecting factors of e-commerce with econometric
methods. So far, this method has only been applied to
limited studies; Ho et al., (2007); Tiiren et al., (2011);
Arabacioglu, (2013); Deng and Zhang, (2014);
Georgiou, (2015); Anvari and Norouzi, (2016). The
methodological approach taken in e-commerce study
is a mixed methodology based on questionnaire,
observation, interview and focus group. However,
much of the studies on the determinants of e-
commerce growth have emphasized the use of
econometric model; Gibbs et al., (2003); Ho et al,
(2007). This view is supported by Kauffman and
Walden, (2001) who state that “Econometric
methods of data analysis are especially well suited for
the study of electronic commerce”, In addition to
Kauffman and Walden’s suggestion, econometric
analysis generally gives chance to researchers to
make prediction about changing environment and
identify significant factors that affect e-commerce
transactions by the cross-sectional analysis. Thus, it is
more appropriate to make research one-commerce
by the help of econometric models.

The main purpose of this study is to investigate the
main determinants of e-commerce in Turkey and
European countries. Existing studies on the
determinants of e-commerce growth are scarce due
to the availability of data and time periods covered.
Baydar, (2010) investigated the main factors
affecting e-commerce for the period 2003 to 2008,
Tiren et al, (2011) examined factors affecting e-
commerce volume in Turkey for the period 2004-
2010, Peker, (2015) analyzed factors affecting e-
commerce development in Turkey for the period
2010 and 2014. In this study, the time period to be
examined is extended and added extra variables, such
as employment rate by educational background.
Therefore, we disaggregated total employment rate
based on educational background, and panel data has
been used to analyze the determinants of e-commerce
in Turkey and European Countries. Our study cover
the panel of 31 countries, the period from 2004 to
2015 with following variables; e-commerce, internet
user, GDP per capita, employment rate by education
level and inflation. E-commerce is dependent variable
and rests of the variables are independent variable in
this study. Variables are collected from various
databases as; Eurostat, World
Telecommunication/ICT and World Bank.

3 | DATA AND DESCRIPTIVE ANALYSIS

As we are to investigate the main determinants of e-
commerce (i.e. online purchasing), we consider the
following control variables: (1) internet user- if there
is no use of internet there is no online purchasing; (2)
inflation- it has an increased price effect so might
have an effect on purchasing; (3) GDP per capita-
reflects countries well-being and the higher the better
; (4) employment rate- ability to make online
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purchasing; and finally (5) population, the higher the
more online purchasing. Table 1 below shows the
main sources where the data obtained from.

Table 1. Data Sources

Notation  Variable Unit Origin

ecomm  Individual Percentage World
making of Telecommunication
online individuals /1CT indicators
purchasing age between database

16-74

gdp GDP per Current World Development
capita us) Indicators

int Internet per 100 World Development
Users people Indicators

inf Inflation, Annual % World Development
consumer Indicators
price index

empr Employment Percentage Eurostat
by of total
educational employment
attainment
level- annual
data

pop Population Individual World Development

Indicator

Following up the main variables to be used in our

econometric model, Table 2 represents the
descriptive of each variable:
Table 2. Descriptive Data
Variable Obs Mean Std.Dev. Min Max
ecomm 358 33.40223 2236958 0 81
gdp 370 3308778 2285347 3353564 116612.9
int 372 6540728 19.73066  14.58 98.2
inf 372 266132 2583222  -4.479938 15.45052
empr 310 71.04419  6.709261 49 88.4
pop 372 1.87e+07  240e+07 292074  B8.25e+07

Our dependent variable - E€COMM - varies from 0 to 81
per cent of individuals those who make online
purchasing, with average 33 per cent. At least half of
the population is employed in the countries sampled.
Minimum 15 out of 100 people are using internet,
which may reach up to 98 out of 100 in the countries
sampled.
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4 | ECONOMETRIC SPECIFICATIONS AND RESULTS

In order to investigate what factors determine the
number of online purchasing; we apply the general
form of the following model:

Yi =y + B X + &, (€]

where Y, and X, are the dependent and independent

variables for each 1; &;and &, are fixed effects and

error term, respectively. Due to due the dynamic
nature of internet purchasing, and to be able capture
the dynamic effects, we apply the following system
GMM form as follows:

Yie = i + oY + Bi Xy + & @3]
Substituting dependent and all dependent variables,
taking natural logarithm of variables, model (2) takes
the following form:

lecomm;, = ay + B lecommy_, + f, lgdp, +
Bylinty + By inf + B,lempry + Bslpop;; + &

3

where lecommy, is the natural logarithm form of
individuals using the internet for online purchasing,
lecomm,_,is the one lagged form of lecomm,,

lgdp,, is the logarithm of GDP, lint, logarithm of
individuals those using internet, inf, is inflation,
Iemprit is the logarithm of employment rate as

percentage of active population, Ipopit is logarithm
of population, i and t are country and time subscript,

respectively, and finally &;; is an error term.

Our model consists of 12 years starting from 2004 to
2015, for 31 countries. Having more N (=31) than t
(=12), itis appropriate to use system GMM as it will
use quite few more instruments comparing to
standard GMM, and in addition to improve the
precision it also reduces the finite sample bias
(Blundell et al., 2001; Ahn and Schmidt, 1995). Please
note that, we assume that the first-differenced
instruments which are used for the variables in levels
are not correlated with the unobserved country
effects. Table 3 below presents the results.
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Table 3. GMM Results

VARIABLES Model1 Model2 Model3 Model 4
L.log_ecomm 0.600%** 0.588%** 0.631%** 0.625%**
(0.0501)  (0.0457)  (0.0472)  (0.0430)
log_gdp 0.112%  0.126***  0.105%**  0.122%**
(0.0285)  (0.0275)  (0.0292)  (0.0284)
log_intus 0.783***  0.753**  0.661***  0.610%**
(0.147) (0.137) (0.144) (0.131)
log_empr -0.163 -0.0611 0.0349 0.112
(0.187) (0.191) (0.204) (0.200)
Inf -0.0111**  -0.0115**
(0.00515) (0.00506)
log_pop 0.0178**  0.0171**  0.00554 0.00518
(0.00809) (0.00799) (0.00965) (0.00955)
Observations 297 297 297 297
Number of Country 31 31 31 31
AR (1) 0.000 0.000 0.000 0.000
AR (2) 0.279 0.257 0.415 0.417
Sargan 0.289 0.437 0.279 0.386

Model (1) and (3), we used to lag of dependent
variable in addition to other endogeneous variables,
Model (2)-(4) we use dependent variable as a source
of endogeneity. Standard errors in parentheses, ***
p<0.01, ** p<0.05, * p<0.1

Sargan test indicates the null hypothesis of the
instruments as a group is exogenous, and the high p-
vals indicate we cannot reject the null. The Arellano-
Bond test for autocorrelation has a null hypothesis of
no correlation which the AR (1) usually rejects the
null, yet AR (2) in first differences is more important
as it will detect whether there is autocorrelation in
levels. The p-valsfor AR (2) in all cases are much
above the critical value of 0.05 thus we have no
autocorrelation in the second order.

As to the control variables, the percentages of those
who do online purchasing previous year significantly
accelerate the percentage of individuals online
purchasing. Indeed, based on Table 3, one percent
increase in the previous year’s online purchasing at
t —1 will increase online purchasing by around 0.6
percent att. GDP per capita is taken as a measure of
country’s well-being (Freeman, 2008; Dieneret al,,
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1995; Jorgenson and Griliches, 1967), and might be of
the better GDP per capita the more ability to do
purchase. One per cent increase in GDP per capita
increases online purchasing by 0.11 to 0.12 per cent
significantly. In order for one to make online
purchasing, essential element is to be able use
internet. Results for the number of internet users
indicate that one percent increase in the number of
internet users increases online purchasing by 0.60 to
0.78 percent significantly as expected.

As well known, inflation is associated with the rise in
the price of the goods/ and or services. Thus, the
higher the inflation grows, the less online purchasing
is expected.

Confirming our findings as one percent increase in
inflation decreases online purchasing by 0.01
percentage points significantly. Additionally, the
number of online purchasing and population may be
of positively connected to one another which is
approved by the significant finding suggesting that 1
percent increase in the population increase online
purchasing around 0.01-0.02 per cent. One might
think that online purchasing and employment rate
might be positively related. Because the higher the
employment rate the higher the number of people
with income (i.e. ability to make purchase). However,
we observe no significant link between these two. Yet,
we still wonder whether disaggregating employment
rate into low, medium and high skilled workers would
have any impact on the online purchasing. Table 4-6
below presents the results where employment rate is
disaggregated into low, medium and high skilled
levels, respectively.

In spite of disaggregating employment rate, we
observe no significance of low educated employment
rate of any kind as can be seen from Table 4. Looking
at the medium educated employment rate in Table 5,
we still observe no significance. Finally, in Table 6,
with high educated employment rate, results remain
same with no significance of employment rate of any
kind.
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Table 4. Disaggregated Results with Low Educated Empr

Table 5. Disaggregated Results with Medium Educated Empr

VARIABLES Model1 Model2 Model3 Model 4 VARIABLES Modell  Model 2 Model3  Model 4
L.log_ecomm 0.603*** 0.582%** 0.614*** 0.623*** L.log_ecomm 0.573*** 0.557*** 0.604*** 0.625***
(0.0496)  (0.0460)  (0.0468)  (0.0433) (0.0493)  (0.0463) (0.0460)  (0.0438)
log_gdp 0.126%**  0.134***  0.131**  (0.142%** log_gdp 0.124%%*  0.137*** 0.124**  0.141***
(0.0323)  (0.0312)  (0.0333)  (0.0332) (0.0301)  (0.0293) (0.0319)  (0.0317)
log_intus 0.688***  0.746***  0.650***  0.596*** log_intus 0.797***  0.815*** 0.705***  0.601***
(0.148) (0.143) (0.141) (0.137) (0.146) (0.139) (0.138) (0.134)
log_eea02 -0.00398  0.00330 -0.00525  -0.00769 log eea34 -0.0213 -0.0141 -0.0245 0.0181
(0.0223)  (0.0230)  (0.0232)  (0.0249) (0.0398)  (0.0405) (0.0421)  (0.0439)
Inf -0.00926* -0.0125** Inf -0.0129**  -0.0155***
(0.00539) (0.00524) (0.00519) (0.00507)
log pop 0.0162**  0.0136* 0.00768 0.00262 log pop 0.0172**  0.0154** 0.00313 0.00252
(0.00785) (0.00772) (0.00891) (0.00911) (0.00792) (0.00771)  (0.00954) (0.00952)
AR (1) 0.000 0.000 0.000 0.000 AR (1) 0.000 0.000 0.000 0.000
AR (2) 0.310 0.263 0.412 0.414 AR (2) 0.252 0.214 0.400 0.413
Sargan 0.088 0.467 0.030 0.391 Sargan 0.09 0.303 0.103 0.288
Observations 297 297 297 297 Observations 297 297 297 297
Number of Country 31 31 31 31 Number of Country 31 31 31 31

Model (1) and (3), we used lagged of dependent
variable in addition to other endogenous variables,
Model (2)-(4) we use dependent variable as a source
of endogeneity. Standard errors in parentheses, ***
p<0.01, ** p<0.05, * p<0.1
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Model (1) and (3), we used lagged of dependent
variable in addition to other endogenous variables,
Model (2)-(4) we use dependent variable as a source
of endogeneity. Standard errors in parentheses, ***
p<0.01, ** p<0.05, * p<0.1

Table 6. Disaggregated Results with High Educated Empr
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VARIABLES Model 1 Model 2 Model 3 Model 4
L.og_ecomm 0.557*** 0.579%** 0.607***  0.630%**
(0.0486) (0.0475) (0.0480)  (0.0456)
log_gdp 0.139*** 0.132%** 0.122%%%  (.124***
(0.0298) (0.0289) (0.0330)  (0.0307)
log_intus 0.846%** 0.782%** 0.697*%*  (.642%**
(0.133) (0.134) (0.138) (0.137)
log_eea58 -0.0746 -0.0584 -0.00597  -0.0431
(0.0557) (0.0573) (0.0757)  (0.0720)
Inf -0.0146***  -0.0144***
(0.00505)  (0.00519)
log_pop 0.0150* 0.0123 0.00256 0.000335
(0.00810)  (0.00815)  (0.00973) (0.00970)
AR (1) 0.000 0.000 0.000 0.000
AR (2) 0.235 0.236 0.403 0.406
Sargan 0.083 0.790 0.143 0.749
Observations 297 297 297 297
Number of Country 31 31 31 31

Model (1) and (3), we used lagged of dependent
variable in addition to other endogenous variables,
Model (2)-(4) we use dependent variable as a source
of endogeneity. Standard errors in parentheses, ***
p<0.01, ** p<0.05, * p<0.1

Finally, remarking that employment rate of any kind
has no significant impact on online purchasing, we
run the regressions without employment rate to
observe whether our results robust to the previous
findings in Table 4-6, and presented them in Table 7
below.

Table 7. Results without Employment Rate
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VARIABLES Model 1 Model 2 Model 3 Model 4
L.log_ecomm 0.588*** 0.601*** 0.612%**  0.626%**
(0.0521)  (0.0416)  (0.0497)  (0.0423)
log_gdp 01434 0.142%  0.136%*  0.143%%*
(0.0302)  (0.0271)  (0.0318)  (0.0285)
log_intus 0.692***  0.667***  0.637***  0.586***
(0.130) (0.108) (0.127) (0.113)
Inf -0.00967* -0.0107**
(0.00531) (0.00501)
log_pop 0.0165* 0.0157* 0.00101 0.00107
(0.00842) (0.00839) (0.0103)  (0.0103)
AR (1) 0.000 0.000 0.000 0.000
AR (2) 0.433 0.424 0.502 0.503
Sargan 0.161 0.645 0.129 0.389
Observations 320 320 320 320
Number of Country 31 31 31 31

Model (1) and (3), we used lagged of dependent
variable in addition to other endogenous variables,
Model (2)-(4) we use dependent variable as a source
of endogeneity. Standard errors in parentheses, ***
p<0.01, * p<0.05, * p<0.1

As can be seen from Table 7 above, one lagged of the
online purchasing variable remains quite significant

in all cases. Followed by GDP per capita and internet

users’ variables. Inflation and population are also
stay significant. Based on the descriptive statistics of
the variables in Table 2, there is quite several missing
observation in the employment rate variable, and
taking this variable out of the model generated more
set of balanced panel with 320 observations (i.e.
previously 297). Both the sign of the coefficients and
the significant have remained unchanged.

5| CONCLUSION

In this paper, we looked at the main determinants of
e-commerce in 31 countries -Turkey and European
countries. Applying dynamic GMM for our set of panel
data for the years between 2004 and 2015, we
observe a significant effect of GDP per capita, number
of internet users, population, and negative yet
significant inflation on online purchasing. Our
empirical findings suggested a significant effect of
internet user, GDP per capita, inflation and population
on e-commerce. While, the effect of internet user,



E. K. Ozekenci - M. Giilmez - C. Unver Erbas / Journal of Business in The Digital Age 2(1), 2019, 15-23

GDP per capita, and population on e-commerce are
positive, the effect of inflation on e-commerce is
negative. The significant relationship between
internet user and e-commerce is expected result. The
number of internet user is the most important factors
affecting e-commerce. This result is quite consistent
with the relationship between internet and e-
commerce. In order e-commerce to be present, one
needs to be internet user at first place. Therefore,
internet connection is one of the major components
on e-commerce. GDP per capita has positive impact
on e-commerce. When the GDP per capita increases,
country’s standard of living increases. However,
when the GDP per capita is decrease, purchasing
power of consumers declines. Therefore, there is
significant relationship between e-commerce and
GDP per capita. Inflation rate has negative and
significant effect on e-commerce. This result is quite
acceptable. An increase in the inflation rate is resulted
from higher level of prices for goods and services
which consequently decreases the purchasing power.
Although we expected to observe a relationship
between e-commerce and employment rate as such as
the educational level increases in total employment, it
might have positive and significant impact on e-
commerce. Because, educated people may earn more
money due to high status of their working
environment. Also, they have limited time to visit
physical store. Yet we observe no such relationship at
all.
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