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SUMMARY

This paper aims to explore the relationship between electronic commerce and the total sales in
Colombia, a developing South American country, seen from small and medium enterprises (SMEs)
with mainly commercial activity. For this purpose, based on the databases provided by the National
Administrative Department of Statistics (DANE for its acronym in Spanish), a longitudinal panel was
elaborated for the years 2012 to 2016 analyzing 2705 SMEs, comparing those that claimed to have
incorporated electronic commerce and those that had not developed such strategy yet. For that end,
the Kolmogorov-Smirnov tool has been used to determine how the data is presented, resulting in
non-parametric distributions. On the other hand, the Mann Whitney U statistical tool was applied to
find the relationship between the variables examined. For both, small and medium enterprises, the
statistical results do not show any association between the total sales of the companies that have
developed part of their sales through online commerce and between those that have not developed
sales in this way. This is because of the low expansion of e-commerce in Colombian SMEs, leaving a
high potential to implement it in the country and adhere to a worldwide trend.

Keywords: Electronic commerce, information technology, small enterprises, management

* Autor para correspondencia. Correo electrénico: juan.corrales@unimilitar.edu.co



Examining the Relationship of Electronic Commerce in the Total Sales of Colombian Commercial SMEs, Revista Logos, Ciencia & Tecnologia. | 1(3):30-42

RESUMEN

Este documento tiene como objetivo explorar la relacion entre el comercio electrénico y las ventas
totales en Colombia, un pais sudamericano en desarrollo, visto desde pequefias y medianas empresas
(pymes) con actividad principalmente comercial. Para este proposito, basados en las bases de datos
proporcionadas por el Departamento Administrativo Nacional de Estadistica (DANE), se elaboré un
panel longitudinal para los anos 2012 a 2016 analizando 2705 pymes, comparando las que afirmaron
haber incorporado el comercio electronico y aquellas que ain no han desarrollado dicha estrategia.
Para ese fin, se ha utilizado la herramienta Kolmogorov-Smirnov para determinar cémo se presentan
los datos, dando como resultado distribuciones no paramétricas. Por otro lado, se aplicé la herra-
mienta estadistica U de Mann Whitney para encontrar la relacién entre las variables examinadas. Para
ambas, pequenas y medianas empresas, los resultados estadisticos no muestran ninguna asociacion
entre las ventas totales de las companias que han desarrollado el comercio en linea y entre aquellas
que no han desarrollado ventas de esta manera. Esto se debe a la baja expansiéon del comercio elec-
trénico desarrollado en las pymes colombianas, lo que deja un alto potencial para implementarlo en
el pais y adherirse a una tendencia mundial.

Palabras clave: Comercio Electrénico, tecnologia de la informacion, pequena empresa, gestion

SUMARIO

Este documento tem como objetivo explorar a relagao entre o comércio eletronico e as vendas to-
tais na Colémbia, um pais em desenvolvimento da América do Sul, visto desde as pequenas e médias
empresas (PME) com atividade principalmente comercial. Para esse fim, com base nas bases de dados
fornecidas pelo Departamento Administrativo Nacional de Estatistica (DANE), foi preparado um
painel longitudinal para os anos de 2012 a 2016, analisando 2705 PME, comparando as que afirmavam
ter incorporado o comércio eletrénico e as que ainda nido desenvolveram essa estratégia. Para esse
fim, foi usada a ferramenta Kolmogorov-Smirnov para determinar como os dados sao apresentados,
resultando em distribuigdes nao paramétricas. Por outro lado, foi aplicada a ferramenta estatistica U
de Mann Whitney para encontrar a relagao entre as variaveis examinadas. Para as pequenas e médias
empresas, os resultados estatisticos ndo mostram associagdo alguma entre o total de vendas de em-
presas que desenvolveram comércio on-line e entre as que ndo desenvolveram vendas dessa maneira.
Isso se deve a baixa expansio do comércio eletronico desenvolvido nas PME colombianas, o que
deixa um alto potencial para implementa-lo no pais e aderir a uma tendéncia global.

Palavras-chave: Comércio Eletronico, tecnologia da informagao, pequena empresa, gestao, Colombia

Electronic commerce (EC) has had a rapid evolution since
its appearance around the 90s. Like other tools that use
innovative technology, it grows and is updated to become
one of the main commercial channels known today. In
this way, it becomes an alternative for products and ser-
vices around the world that provides opportunities for
organizations. This is how this document aims to analyze
the behavior of SMEs regarding sales made by electron-
ic commerce and to know the perception of companies
with mainly commercial activity. For this, the information
provided by the National Administrative Department of
Statistics was studied for determine the relationship that
exists between the EC and the total sales developed in
each of the periods studied.

Understanding the behavior of EC has become a topic
of interest for many researchers. Some have studied it
from developed countries and others have observed its
behavior from developing countries, finding significant dif-
ferences among them. This article aims to describe the
relationship between EC and the total sales made by
the SMEs in Colombia, a South American country, seen
from the perspective of SMEs with a mainly commercial
economic activity. These firms have been created from a
traditional sales method and because of their needs and
the market, they have had to adopt e-commerce strategies
to strengthen their commercial strategy and be linked to
the new trends that are established in the organizational,
regional, national and global context.

31



Juan David Corrales-Liévano, 2019, Revista Logos, Ciencia & Tecnologia. | 1(3):30-42

In this sense, knowing how the EC can be related to the
total sales of the company can summarize the behavior
of EC in the country and how the government can in-
tervene to achieve greater adoption to those companies
that have not implemented yet. It must be noted that the
present work does not rely on any theory or model on
the subject. However, it seeks to establish the behavior
of the EC through a panel between the years 2012 to
2016 in Colombian SMEs, and to know, from an empirical
point of view, the perception the companies have about
the adoption of EC and its relation with the total sales
of the enterprises.

The structure of this paper is composed of a theoret-
ical framework that exposes some differences between
how electronic commerce is conceived in developing and
third world countries. Subsequently, some research has
been presented related to the topic to arrive at the meth-
od of the study and its results. Finally, the conclusions will
be presented intending to have some approximations
about the behavior of e-commerce in Colombian SMEs.

] THEORETICAL FRAMEWORK

Information and Communication Technology (ICT)
It is unquestionable that both information and communi-
cation need each other. Just as information needs to be
communicated, in the same way, communication needs
the information to be transmitted. Necessarily commu-
nication must carry information. That is why ICT has
revolutionized continuously and permanently in recent
decades’ influenced by the need of the human being to
communicate each other.

Hereupon, technology, information and communication
form a tool for humanity, today known as Information
and Communication Technologies (ICT). Thereon, Giner
de la Fuente (2004) expresses that ICTs are the fuel of
the knowledge society since it encourages the production
and exchange of information. In the same way, Marista-
ny, Ruiz, and Blazquez (2008, p. 109) affirm that they are
“fundamental pieces in the current economic and busi-
ness world. Its implementation in the company allows the
modernization and streamlining of processes and increas-
es the levels of productivity and competitiveness.”

From another point of view, Bytheway (2014) states that
sometimes this concept is qualified as simplistic when is
used only to describe technical components such as hard-
ware or software. He argues that the term ICT should
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have a wider, complex and expandable application that
affects people, companies, communities or public admin-
istrations, promoting changes in society. Therefore, orga-
nizations must have the skills and abilities to design the
technologies and turn them into useful systems for
the company and the stakeholders.

In this way, the term moves away from the tradition-
al concept and adheres to a more systemic and holistic
perception, which meets the organizations and clients.
This is how new information technologies are constitut-
ed into a society that is increasingly incorporated into
different technological models that influence the social,
political, economic and business models of our society
giving rise to EC. In such a way, Potter, Lalwani, Disney and
Velho (2003), cited by Davies, Mason and Lalwani (2007,
p.16) affirm that “developments in ICT e-commerce are
having a profound impact on the availability and usabil-
ity of data and the speed of flow of information within
the supply chain” making EC a great tool that can change
many companies and societies.

The EC has become an indispensable piece in modern
life. Online shopping reveals several advantages, such as
flexibility, speed and convenience for both customers and
sellers compared to traditional sales (Yuan, Xu, Li, & Lau,
2018).The above suggests the existence of a reduction in
transaction costs because of the automation of processes
and disintermediation (Molla & Heeks, 2007), the mini-
mization of transport and delivery costs, physical limita-
tions, space, time (Nejadirani, Masoud, & Reza, 201 1) and
support for the value chain (Ghobakhloo,Arias-Aranda, &
Benitez-Amado, 201 1).

In another context, implementing this tool has changed
the relationships of power and the global market (Slavko,
2017) significantly influencing the economy and society
(Jinggiao, 2017). It has also revolutionized the way of do-
ing business and has provided a lot of information and
useful purchasing methods (Ashraf, Thongpapanla, &
Spyropoulou, 2016) for the global collective interest and
organizations. These have to take advantage of the scope
it provides to cover new markets and through the Inter-
net to revolutionize everyday life through the intelligent
use of this tool.

Although there are positions stating that organizations
with a larger size, better ratios in the number of elec-
tronic technological applications and higher productivity,
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are more likely to adopt electronic commerce (Ting-Kun,
Chun-Hung, & Wen-Cheng, 2015). Other authors affirm
that this has a great potential to promote the growth of
small and medium enterprises (SMEs) in developed and
third world countries in the same way (Kurnia, Choudrie,
Mahbubur, & Alzougool, 2015).

However, the operational results allow observing the con-
trast between nations, which shows large gaps manifested
in different economies. Inequalities in the cultural, social,
economic, political and technological conditions of devel-
oping countries face several problems and concerns that
differ from those faced by developed countries (Kurnia,
Karnali, & Rahim, 2015). This highlights what was raised
by Alyoubi (2015) when he affirms that most developing
countries are far from experiencing the benefits of elec-
tronic commerce because of factors that act as obstacles.

From this point of view, their conditions within the EC are
necessarily different, since the internal and external envi-
ronment varies drastically from one nation to another. In
this sense, its adoption in most Third World countries has
been hampered by quality and infrastructure (Ghobakhloo,
Arias-Aranda, & Benitez-Amado, 201 1), so researchers
cannot affirm that the results of an investigation has
the same impact on comparable countries (Vuckovi¢,
Vukmirovi¢, Milenkovi¢, Risti¢, & Prlji¢, 2018). However,
their knowledge can help to visualize panoramas that
help to correct, prevent or mitigate similar experiences,
so that EC can help to develop economies getting more
benefits (Sanabria Diaz, Torres Ramirez, & Lopez Posada,
2016) as the increase in sales after its implementation.

Electronic Commerce (EC)

The core of this paper was built based on EC.That is why
it is important to show some reflections about this term.
To that effect, Turban, Whiteside, King and Outland (2017,
p.6)define it as the use of the “Internet and other networks
(e.g., intranets) to purchase, sell, transport, or trade data,
goods,orservices.” Nisarand Prabhakar (2017,p.137) com-
plement this definition affirming that “e-commerce con-
cerns not only the function of buying and selling goods and
services online, it also facilitates the entire purchasing
and selling processes for both sellers and buyers”
Gunasekaran and Ngai (2005, p. 142) complement it when
they say that EC “promotes open communication and a
virtual interactive the environment in which suppliers
and customers can exchange information and products.”
These explanations contain a consensus where ICT is the

developer vehicle of EC and the way all the authors give
strictly corporate connotations when they give a clear
meaning of buying and selling operations of goods and
services as the fundamental basis of these transactions.
Its importance is such that Drucker (2013, p. 107) argued
that “E-commerce is to the Information Revolution what
the railroad was to the Industrial Revolution.”

This is how the tool is changing the way of doing busi-
nesses, reducing processes and facilitating the interaction
between the user and the companies. In this respect,
Broome (2016, p. 32) declared that EC “has brought con-
siderable changes in the economics of marketing channels,
and changes in economic sectors and patterns of physical
distribution, erasing in the process many of the phy-
sical constraints that impeded business expansion in the
past.” Similarly, Thompson and Ranganathan (2004, p. 89)
giving it a more extensive meaning said that “e-commerce
on the Internet goes beyond buying and selling electron-
ically as it involves a wide variety of pre- and post-sales
activities, such as advertising, maintaining business rela-
tionships, and enhancing business communication.”

Thus, it is clearly visualized how, as the years go by, more
elaborate definitions are created. In the beginning, the au-
thors refer to transactions made electronically between
companies and consumers through ICT, always giving it
great importance affirming that its development would
influence the local and international economies. Subse-
quently, these transactions created new scenarios where
new strategies for distribution, production and manage-
ment processes emerge, allowing organizations to create
new ways to sell and make more efficient processes. The
characterization of this concept presents a holistic ap-
proach, where not only technology intervenes, but also
there is a business model different from the traditional
where it must conceive the entire value chain of a compa-
ny that must be implemented both physically and virtually.
That is how “E-commerce enables firms to reduce tele-
communication costs, minimize warehousing expenses,
and cut down the distribution chain” (Quaddus & Achjari,
2005, p. 129).

Differences between e-commerce and e-business

When addressing EC, it is necessary to determine the dif-
ferences that may exist between this term and e-business.
Two expressions that, although they present conceptual
divergences between several authors, their understand-
ing for the present study becomes important. On the

33



Juan David Corrales-Liévano, 2019, Revista Logos, Ciencia & Tecnologia. | 1(3):30-42

one hand, some similarly handle the terms. For Mazzarol
(2015) and Tassabehji (2003), these terms are used inter-
changeably. However, there are other positions where
some differences are manifested. Turban et al. (2017, p. 7)
declared that “E-business refers to a broader definition of
EC, not just the buying and selling of goods and services,
but conducting all kinds of business online.” For Xu, Alhindi,
Ishizaka, and Martin (2016) it “refers to incorporating
Internet technologies into an entire enterprise’s opera-
tions and management and beyond. E-commerce refers to
essentially online transactions involving buying and selling.”

On this basis, it is possible to visualize how e-business
covers a much more extensive field than does EC.There-
fore, it is important to clarify that only buying and selling
through the Internet will be studied, rather than under-
stand the entire supply chain, technological processes,
logistics and other processes used in e-business. At this
point, Falk and Hagsten (2015, p. 357) definition is taken
for this research where “e-commerce is defined specifi-
cally as e-sales — that is, orders firms receive electronically
(through EDI or websites).”

Categories of E-commerce

There are many authors (Abascal Rojas, 2002), (Lara
Navarra & Martinez Usero, 2002), (Laudon & Laudon,
2004), (Mohapatra, 2013), (Moro Vallina & Rodés Bach,
2014), (Caballero, 2016) who are agreed with the types
of electronic commerce according to the authors; that
means those who take part in the transactions made
by EC. In a wide and strict way, Schniederjans, Cao and
Triche (2014) raised nine categories shown in Table |.

Table 1. Categories of E-commerce.

To From Customer Business Government
Costumer to Costumer to Costumer to
Customer Costumer Business (C2B) Government
(C20) (C2G)
Business to Busi Business to
. usiness to
Business Consumer Business (B2B) Government
(B2C) (B2G)
Government Government to Government to
Government to Costumer Business (G2B) Government
(G20) (G2G)

Note: Source Cao and Triche (2014)

The aforementioned authors give importance to the types
of business B2B (business to business) and B2C (business
to consumer), being them the most used. This study will
focus on them.

According to Hsu, Westland and Chiang (2015) these
terms emerged in the mid-nineties and their use is
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constantly increasing. The B2B refers to e-commerce
transactions between companies. “Is used to describe
electronic exchange, web-based auctions and various oth-
er applications that automate the interaction of firms with
their suppliers and corporate clients” (Vulkan, 2003, p. 59).
In a similar vein,Alsaad, Mohamad and Ismail (2017, p. I57)
affirmed that “B2B EC manifests itself as Internet-based
technologies that mediate and facilitate transactions
between buyers and sellers (trading partners) locally and
around the world.” The importance of this business (B2B)
is so great that “about 80% of e-commerce is of this type,
and most experts predict that B2B e-commerce will con-
tinue to grow faster than B2C segment” (Mohapatra,2013,
p- 77).In the same context, Zhao,Wang y Huang (2008, p.
242) said that the transaction volume is 10 times more
than it is B2C. Also, Dlabay, Burrow and Kleindl (2015,
p- 274) sustain that “these online exchanges are the larg-
est and fastest-growing segment of e-commerce.” In this
respect, Kumar and Sareen (2012, p. 24) stated that “B2B
e-commerce has revolutionized business relationships
between the organizations and has been touted as an
important driver for economic growth particularly in de-
veloping countries.”

Conversely, the B2C EC is when “consumers browse
product information pages on business websites, select
products and pay for them at online checkout, using a
credit or debit card, or other electronic payment mech-
anism” (Stimpson & Smith, 2015, p. 454). In a similar way,
McKinnon, Browne and Whiteing (2012, p. 332) define it
as a “simply electronic retailing using the internet as a
medium to place orders for goods, with the consumer
interacting directly with the supplier’s system.”

]l BACKGROUND AND RELATED WORK

The study of small and medium enterprises has become
a topic of interest in the world and even more when it
involves innovation and technological processes such
as electronic commerce. Worldwide, some of the most
relevant studies were those developed by Rahayu and
Day (2015) based on a survey of 292 SMEs in Indonesia,
they found that the perceived benefits, the technological
preparation, the innovation of the owners as their ability
in Information Technology (IT) and experience are the de-
termining factors that influence its adoption (p. 192).Alam,
Ali and Jani (201 1) found in 200 SMEs in Malaysia that the
relative advantage, compatibility, organizational readiness,
manager characteristics and security have a significant im-
pact on the adoption of online commerce (p. 373).
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In Latin America some of the most relevant research were
developed by Altobello Nasco, Gradén Toledo y Mykytyn
Jr (2008) where they used the Theory of Planned the be-
havior to predict varied behaviors and their intentions
to use EC.The instrument was applied to 212 managers
and owners in Chilean SMEs. The results showed that the
subjective norm and attitude constructions predict inten-
tions positively and meaningfully, but the construction of
perceived behavior control does not (p. 697). Using the
same system and in the same country, Grandén y Ramirez-
Correa (2018) with a sample of 210 questionnaires
focused on SMEs, concluded that there are strong and
significant relationships between the attitude and inten-
tion of the owner or manager to use EC.

In Argentina, especially in the city of Cérdoba, Jones,
Motta and Aldarete (2016) studied 139 micro, small and
medium enterprises. They analyzed the causal factors of
the EC. The results show that ICT management control
systems as its strategy and organizational and environ-
mental factors have a positive influence on its adoption.

In Colombia, Gomez-Trujillo, Alzate Rendon, Manotas
Rodriguez and Boada (2019) analyzed 149 SMEs in the
Valle de Aburr3, finding that although companies have
a website, they are not used to increase sales, they are
only used to be seen by their customers. Sinchez Alzate
and Montoya Restrepo made a similar conclusion (2017)
in a medium-sized study conducted in Palmira — Valle. It
showed that these companies “do not have specialized
e-commerce platforms, which is why their Internet sales
are tiny. The main thing is that they do not know the po-
tential of this technological resource and they perceive
electronic commerce as insecure” (p. 56).

In another context, Corrales Liévano and Gil Herrera
(2018) conducted a study with 451 companies in Co-
lombia where they try to establish the impact of EC on
organizational growth. With medium-sized companies, it
was evidenced that those that have implemented EC have
grown larger in the sales, operational profit and personnel
hiring indicators. For the case of small-sized companies,
the ones who have implemented it have grown to a great-
er extent in the indicators mentioned above, adding the
total assets.

] METHOD

The present descriptive study has been elaborated in
two phases. In the databases provided by the National

Administrative Department of Statistics (DANE) were
taken. With them, a longitudinal panel was elaborated
for the years 2012 to 2016, comparing those SMEs that
claimed to have incorporated the EC as those that had
not developed such strategy. The distribution of the com-
panies that were studied is presented in Table 2:

In a first approach to determine the behavior of total op-
erational sales compared to the use of EC, we take the
summation of the total sales for each year, discriminating
it by those companies that presented online commerce
and those that did not. From it, the percentages of growth
of both groups of companies were established by com-
paring the year-over-year change for each period in the 5
years studied.

The second procedure applied to the aforementioned
base was the Kolmogorov - Smirnov tool to determine
the distribution of each of the data taking a level of signif-
icance a of 5% with a confidence level of 95%, where the
null hypothesis will show a normal distribution and the al-
ternative hypothesis will show that the data do not follow
a normal distribution.As shown in the results section, the
data do not have a normal distribution.

To determine the relationship between the total sales of
companies (quantitative variable) in the use or not
of electronic commerce (a dichotomous variable), the
Mann-Whitney U-test was applied for two independent
tests in each of the years and companies studied. Through
it, the relationship between the use or not of electronic
commerce and total sales for each of the periods studied
was examined.

| RESULTS

As it was mentioned in the previous section, to determine
the effect that electronic commerce has on the sales of
Colombian SMEs, an analysis was developed where the
total sales of companies with and without CE were added.
The results are shown in Table 3:

The behavior of the groups of the companies studied with
respect to the use of the EC have totally different beha-
viors.While those that had EC show increases in sales for
each year, those that have not show completely dissimilar
behaviors. Figure | represents it:
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Table 2. Companies studied within the panel 2012 -2016 with and without Electronic Commerce and their respective percentage

Small-sized company Medium-sized company Year
Characteristic
Number Percentage Number Porcentaje Number Percentage

With CE 412 10,48% 270 6,87% 682 17,35%

2012 Without CE 2293 58,35% 955 24,30% 3248 82,65%
Total 2012 2705 68,83% 1225 3L,17% 3930 100,00%

With CE 482 12,26% 303 7,71% 785 19,97%

2013 Without CE 2223 56,56% 922 23,46% 3145 80,03%
Total 2013 2705 68,83% 1225 31,17% 3930 100,00%

With CE 564 14,35% 335 8,52% 899 22,88%

2014 Without CE 2141 54,48% 890 22,65% 3031 77,12%
Total 2014 2705 68,83% 1225 31,17% 3930 100,00%

With CE 617 15,70% 364 9,26% 98| 24,96%

2015 Without CE 2088 53,13% 861 21,91% 2949 75,04%
Total 2015 2705 68,83% 1225 31,17% 3930 100,00%

With CE 624 15,88% 391 9,95% 1015 25,83%

2016 Without CE 2081 52,95% 834 21,22% 2915 74,17%
Total 2016 2705 0,68829517 1225 0,31170483 3930 100%

Note: (1) Own source based on data provided by DANE. (2) It presents the distribution by small and medium enterprises of the sources that were studied in the present
research. (3) The percentage was obtained by dividing the number of companies with each characteristic described and was divided by 3930, which corresponds to the
total number of sources studied for each of the years that make up the panel.

Table 3. Total sales of companies with and without electronic commerce

Small-sized company Medium-sized company
Characteristic
Sales Percentage Sales Percentage
With CE $ 3.832.242.770 14,42% $ 9.523.742.992 25,41%
2012 Without CE $ 22.742.977.329 85,58% $ 27.960.938.429 74,59%
Total 2012 $ 26.575.220.098 100,00% $ 37.484.681.422 100,00%
With CE $ 4.535.194.581 16,91% $ 11.747.588.068 29,99%
2013 Without CE $22.291.709.471 83,09% $ 27.427.666.205 70,01%
Total 2013 $ 26.826.904.051 100,00% $ 39.175.254.273 100,00%
With CE $ 5.664.933.928 19,19% $ 13.276.429.004 25,01%
2014 Without CE $ 23.856.664.07 1 80,81% $ 39.802.719.16l 74,99%
Total 2014 $29.521.597.999 100,00% $53.079.148.165 100,00%
With CE $ 6.778.403.586 22,85% $ 14.752.630.542 30,00%
2015 Without CE $ 22.889.683.662 77,15% $ 34.419.840.494 70,00%
Total 2015 $ 29.668.087.248 100,00% $ 49.172.471.036 100,00%
With CE $ 6.840.873.746 22,22% $ 17.140.833.699 30,20%
2016 Without CE $23.941.912.453 77,78% $39.617.613.720 69,80%
Total 2016 $ 30.782.786.199 100,00% $56.758.447.419 100,00%

Note: (1) Own source based on data provided by DANE. (2) The values of the total sales are given in thousands of Colombian pesos. (3) The values described are the sum
of each of the sales reported by each company that is included in the anallyzed database provided by DANE, , separating by those that reported having or not electronic
commerce.
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Comeparative Sales for Small Businesses
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Figure |. Comparative Sales between companies that own and do not Electronic Commerce for small and medium enterprises.

Note: (1) Own source based on data provided by DANE. (2) The values of the total sales are given in thousands of Colombian pesos. (3) Two graphs are presented, one
for the small business and the other for the medium business. (4) The sales figures described on the right side represent the companies that have implemented EC and
they are shown as bars in the graph. (5) The sales figures described on the lefft side represent the companies that have not implemented EC and they are shown as lines

in the graph..

This information allows to demonstrate the behavior, in
terms of sales, of SMEs in Colombia.While those compa-
nies that have not implemented the EC present diferent
performances, since there are years that their sales are
below of those of the previous year, those who have use
this tool, in the course of the 5 years studied, have pre-
sented increases in sales, both for the small and medi-
um-sized company.

Another important issue to be discussed is how the use
of EC has evolved in the companies studied. It has been
shown that although the use of online commerce has in-
creased progressively in the firms, the scarce utilization
reflects, that at most, only 24.96% of the companies used
EC.This figure was given for the year 2016.

Having already determined the number of companies that
use electronic commerce in the country, it is necessary to
define the amount of sales that have been made through
online commerce for each of the years studied and com-
pare with the total sales.Table 4 will show the results:

It is interesting to describe the behavior of sales in the
two groups studied.While in the small business the actual
sales and the percentage have always grown, in the case
of the medium-sized company, despite having increased

the total amount of sales through EC, the percentage de-
creases for the years 2014 and 2015 with respect to 201 3.
The above shows that the total sales were greater than
what was sold through this method.

Once again, the low proportion of sales through
e-commerce is evident. For small businesses the highest
percentage was obtained in 2016 with 6.28%, while the me-
dium-sized company, for the same year it reached 6.73% of
sales in this way. This allows to visualize the scarce use
of the EC to sell products and even more, comparing it
with the data in Table 2, where only 22.22% of small busi-
nesses use this tool and in the median only 30.20%.

In a second instance, to determine the behavior of the
data, it was necessary to have statistical evidence of its
behavior. From here, the Kolmogorov - Smirnov normality
test was used to establish if the analyzed data is paramet-
ric or not.The results are shown for each of the years and
group of companies studied in Table 5:

The result of this test clearly reflects how the asymp-
totic asignificance or also called p-value, is less than zero
for all years and the groups of companies studied, so the
null hypothesis is rejected and the alternative is validated.
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Table 4. Total sales of companies with and without electronic commerce

Characteristic

Small-sized company

Sales

Medium-sized company

Percentage

Total sales through EC $ 1.168.016.552 $2.260.994.708

2012 Total traditional sales $ 26.575.220.098 $ 37.484.681.422
Percentage of sales through EC 4,40% 6,03%

Total sales through EC $ 1.256.022.91 | $ 2.426.194.884

2013 Total traditional sales $ 26.826.904.051 $ 39.175.254.273
Percentage of sales through EC 4,68% 6,19%

Total sales through EC $ 1.497.851.269 $2.826.914.920

2014 Total traditional sales $ 29.521.597.999 $ 53.079.148.165
Percentage of sales through EC 5,07% 5,33%

Total sales through EC $ 1.725.615.791 $ 3.032.004.61 |

2015 Total traditional sales $ 29.668.087.248 $49.172.471.036
Percentage of sales through EC 5,82% 6,17%

Total sales through EC $ 1.934.544.076 $ 3.818.858.073

2016 Total traditional sales $ 30.782.786.199 $ 56.758.447.419

Percentage of sales through EC

6,28%

6,73%

Note: (1) Own source based on data provided by DANE. (2) The values of the total sales are given in thousands of Colombian pesos. (3) The values described here are

the sum of each of the sales reported by each company, separating them by those that reported having or not electronic commerce.

Table 5. Kolmogorov - Smirnov test for one sample per year and group of companies studied

Small sized company

SALE 2012 SALE 2013 SALE 2014 SALE 2015 SALE 2016
2705 2705 2705 2705 2705
Normal Mean 9824480,63 9917524,60 10913714,60 10967869,59 11379957,93
Parameters®< Std. Deviation ~ 11533200,339 11492543,501 29575456,573 12841535,387 13781657,020
Absolute 0,226 0,223 0,365 0,210 0,208
HostEXITeme  positive 0215 0215 0,299 0,199 0,202
Negative 0,226 0,223 -0,365 0,210 -0,208
Test Statistic 0,226 0,223 0,365 0,210 0,208
Asymp. Sig. (2-tailed) ,000¢ ,000¢ ,000¢ ,000¢ ,000¢

Medium sized company

SALE 2012 SALE 2013 SALE 2014 SALE 2015 SALE 2016
1225 1225 1225 1225 1225

Normal Mean 30599739,94 31979799,41 43329916,87 40140792,68 46333426,46
Parameters®* Std. Deviation ~ 37880847,396 41905158,128 196513316,795 108900884,841 243259381,380
Absolute 0,223 0,236 0,416 0,363 0,427

HlostEXITeMe  positive 0,198 0,208 0,349 0,290 0,351
Negative -0,223 0,236 0,416 -0,363 -0,427

Test Statistic 0,223 0,236 0,416 0,363 0,427
Asymp. Sig. (2-tailed) ,000¢ ,000¢ ,000¢ ,000¢ ,000¢

Note: (1) Own source based on data provided by DANE. (2) Test distribution is normal. (3). They have been calculated using the statistical software SPSS.
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Hence, each of the data behave through non-normal or
non-parametric distributions.

For the analysis of this type of data and to achieve solv-
ing the proposed objective, the Mann-Whitney nonpara-
metric test U was chosen for two independent tests. The
results are presented in Table 6 for the small and medium
enterprises respectively:

This table presents similar results for the behavior of
small and medium enterprises. For the two groups stu-
died, the statistical result shows that for all years, except
2016, for small businesses, there are no differences re-
garding the total sales that occur between those firms
that have incorporated EC and those that do not. The
amount of total sales, in a comparison of contrast of
the central tendency, has a similar behavior between
those who have made sales through the Web and those
who have not implemented such strategy. Thus, for the

periods described, it can be affirmed that no association
is detected between the total sales of companies that
have developed their sales through online commerce and
among those who have not developed sales in this way.

However, in the only period that present a difference are
for the small businesses in 2016, where referring to the
average range, those who do not have online commerce,
they sell more than those that have adopted it as a com-
mercial tool.

l LIMITATIONS AND FUTURE RESEARCH

One of the most important limitations in this study is
based on the sample taken in the databases provided
by DANE. Although it is a valuable source, it leaves un-
covered fields of electronic commerce in the country,
showing only a panorama of the behavior of this topic.As

Tabla 6. Non-parametric Mann-Whitney U test ranges for two independent tests. Panel 2012-2016 for small and medium enterprises.

N Average Range

Sum of ranges

U de Mann-Whitney Z  Asymp. Sig. (2-tailed

Yes 412 1291,45 532076,5
2012 4469985 1,737 0,082
No 2293 1364,06 3127788,5
Ves 482 1300,38 626782,5
2013 510379,5 -1,632 0,103
No 2223 1364,41 3033082,5
. Yes 564 1309,37 738486
Smallsize  ,, , 579156 -1,491 0,136
companies No 2141 1364,49 2921379
s 617 1314,65 811138
2015 620485 -1,388 0,165
No 2088 1364,33 2848727
Yes 624 1295,45 808360
2016 613360 22,099 0,036
No 208 1370,26 2851505
Vs 270 622,18 167988,5
2012 126446,5 -0,483 0,629
No 955 610,4 582936,5
Yes 303 638,66 193513
2013 131909 -1,455 0,146
No 922 604,57 557412
. Yes 335 620,86 207987
':ﬁi;“’;:?;e 2014 146443 0,477 0,633
pani No 890 610,04 542938
Yes 364 629,21 229031
2015 150803 -1,042 0,297
No 861 606,15 521894
Yes 391 633,68 2477685
2016 154961,5 -1,401 0,161
No 834 603,31 503156,5

Nota: (1) Own source based on data provided by DANE. (2) The grouping variables correspond to the implementation or not of electronic commerce. (3) This Table
summarizes the test ranges for the panel and business groups. (4) They have been calculated using the statistical software SPSS.
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future research it is convenient to know the opinion of
Colombian SMEs and measure their perceptions to cover
not only sales-based behavior but also the opinions of
organizations and how the e-commerce adoption can be
approached to use this tool as a basis for the progressive
development of SMEs’ and Colombian competitiveness.

] CONCLUSIONS

Within a purely logical context, the relationship of elec-
tronic commerce with sales is taken as a fact. However,
shows that the
Colombian SMEs is different. When analyzing the results

the statistical evidence reality in
of the same year, it is obtained that the relationship be-
tween sales and electronic commerce becomes weak and
even nil. The above can be given for several reasons. The
first one has to do with the minimum use of e-commerce
as a commercial strategy in Colombian SMEs. Since few
companies have implemented it, in the statistical studies
related to this document, the relation established is tiny
on the sales made in the companies.

The second factor shows the scarce percentage repre-
sented by online sales compared to the total sales of SMEs.
At the most, the percentage of electronic commerce has
reached 6.73% of the company’s total operating income.
This figure reveals a panorama where sales developed by
traditional Colombian companies with commercial activity,
is tiny. However, from another point of view, it can be said
that there is great potential for SMEs to involucrate within
their commercial strategy processes that link online sales.
Therefore, teach these companies the optimal way of their
development and implementation, it is of vital importance
for the economy of the country, understanding electronic
commerce as a tool to improve sales and hence the com-
petitiveness of the organization. Despite, its application
will depend on the different markets in which the com-
pany develops its activity and the environment in which
it performs (Zuchowski, 2016). This statement presents a
reality where the different contexts must understand that
the technological environment of a country and its society
can create strategies to improve organizational results. For
this, the managers must have the knowledge to be able
for training all the stakeholders on e-commerce to
enhance the competitiveness in Colombian SMEs.

In this context, managers or executive positions must be
clear about the knowledge and opportunities provided
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by this electronic tool in order to create strategies ac-
cording to the culture of the different countries. It is very
important to understand each of the markets to which
the product is directed, and the main customers of the
company.Based on these items, the correct implementa-
tion of electronic commerce and therefore the success of
this purchase and sale system will depend.

| AKNOWLEDGEMENTS

This article is a research product derived from the proj-
ect INV-ECO 2584 “Effect of electronic commerce on
sales of traditional SMEs in the city of Bogota D.C.” fund-
ed by the Vice-Rectory for Research of Nueva Granada
Military University (Universidad Militar Nueva Granada)
in force 2018.

] REFERENCES

Abascal Rojas, F (2002). Consumidor, Clientela y Distribucion:
Para la Economia Del Futuro: Estudio del consumidor, andlisis
y valoracién de la clientela: Su politica y politica de la distribu-
cién. Madrid: ESIC Editorial .

Alam, S,,Ali, M., & Jani, M. (201 1).An empirical study of factors
affecting electronic commerce adoption among SMEs in
Malasya. Journal of Business Economics and Management,
12(2), 375-399. http://dx.doi.org/10.3846/16111699.201
1.576749

Alsaad, A., Mohamad, R., & Ismail, N. A. (2017). The moderat-
ing role of trust in business to business electronic com-
merce (B2B EC) adoption. Computers in Human Behavior,
68, 157—169. http://dx.doi.org/10.1016/j.chb.2016.11.040

Altobello Nasco, S., Grandén Toledo, E., & Mykytyn |r, P. P.
(2008). Predicting electronic commerce adoption in Chil-
ean SMEs. Journal of Business Research, 61(6), 697-705.
http://dx.doi.org/10.1016/j.jbusres.2007.06.047

Alyoubi, A. A. (2015). E-commerce in Developing Countries
and How to Develop Them During the Introduction of
Modern Systems. Procedia Computer Science, 65, 479-483.
http://dx.doi.org/10.1016/j.procs.2015.09.127

Ashraf, A. R,, Thongpapanla, N., & Spyropoulou, S. (2016). The
connection and disconnection between e-commerce
businesses and their customers: Exploring the role of
engagement, perceived usefulness, and perceived ease-of-

use. Electronic Commerce Research and Applications, 20, 69-
86. http://dx.doi.org/10.1016/j.elerap.2016.10.001



Examining the Relationship of Electronic Commerce in the Total Sales of Colombian Commercial SMEs, Revista Logos, Ciencia & Tecnologia. | 1(3):30-42

Broome, P. A. (2016). Conceptualizing the foundations of a
regional e-commerce strategy: Open networks or closed
regimes! the case of CARICOM. Cogent Business & Man-
agement, 3(1), 1-32. http://dx.doi.org/10.1080/23311975.
2016.1139441

Bytheway, A. (2014). Investing Information. The information man-
agement body of knowledge. Suiza: Springer International
Publishing.

Caballero, S. P. (2016). Negociacion y contratacion internacional.
Malaga: IC Editorial.

Corrales Liévano, ). D., & Gil Herrera, R. d. (2018). Efecto del
comercio electrénico en empresas tradicionales del sec-
tor comercial en Colombia . Revista Global de Negocios,
6(2),41-50.

Davies, |., Mason, R., & Lalwani, C. (2007).Assessing the impact
of ICT on UK general haulage companies. International
Journal of Production Economics, 106, 12-27. http://dx.doi.
org/10.1016/j.ijpe.2006.04.007

Dlabay, L. R., Burrow, J. L., & Kleindl, B. A. (2015). Principles of
Business. Boston: Cengage Learning.

Drucker, P. F (2013). Managing in the Next Society. New York:
Routledge.

Falk, M., & Hagsten, E. (2015). E-commerce trends and im-
pacts across Europe. International Journal of Production
Economics, 170, 357-369. http://dx.doi.org/10.1016/j.
ijpe.2015.10.003

Ghobakhloo, M.,Arias-Aranda, D., & Benitez-Amado, J. (201 1).
Adoption of e-commerce applications in SMEs. Industrial
Management & Data Systems, | 11(8), 1238-1269. http://
dx.doi.org/10.1108/02635571111170785

Giner de la Fuente, F. (2004). Los sistemas de informacién en la
sociedad del conocimiento. Madrid: ESIC Editorial.

Gomez-Trujillo,A. M., Alzate Rendon, I. C., Manotas Rodriuez,
E. C., & Boada, A. . (2019). E-commerce and Sale’s Po-
tentialization of SMEs in Emerging Countries. Indian
Journal of Science and Technology, 12(7), |-8. http://dx.doi.
org/10.17485/ijst/2019/v12i7/140167

Grandon, E. E., & Ramirez-Correa, P. (2018). Managers/Own-
ers’ Innovativeness and Electronic Commerce Accep-
tance in Chilean SMEs: A Multi-Group Analysis Based
on a Structural Equation Model. Journal of Theoretical and
Applied Electronic Commerce Research, 13(3), I-16. http://
dx.doi.org/10.4067/50718-18762018000300102

Gunasekaran,A.,& Ngai,E.(2005).E-commercein Hong Kong:an
empirical perspective and analysis. Internet Research, 15(2),
[41-159. http://dx.doi.org/10.1108/1066224510590333

Hsu, C.-L.,, Westland, C., & Chiang, C.-H. (2015). Editorial:
Electronic Commerce Research in seven maps. Elec-
tronic Commerce Research, 15(2), 147—158. http://dx.doi.
org/10.1007/s10660-015-9181-8

Jinggiao, Z. (2017). Study on China’s E-Commerce Service In-
dustry: Current Situation, Problems and Prospects. The
Chinese Economy, 50(2), 1 19-127. http://dx.doi.org/10.108
0/10971475.2016.122718I

Jones, C., Motta, |., & Aldarete, M.V. (2016). Gestion estratégi-
ca de tecnologias de informacion y comunicacion y adop-
cion del comercio electrénico en Mipymes de Cérdoba,
Argentina. Estudios Gerenciales, 32(138), 4-13. http://dx.
doi.org/10.1016/j.estger.2015.12.003

Kumar, M., & Sareen, M. (2012). Trust and Technology in B2B
E-Commerce: Practices and Strategies for Assurance. Dehli:
IGI Global. http://dx.doi.org/10.4018/978-1-61350-353-9

Kurnia, S., Choudrie, J., Mahbubur, R. M., & Alzougool, B.
(2015). E-commerce technology adoption: A Malaysian
grocery SME retail sector study. Journal of Business
Research, 68(9), 1906-1918. http://dx.doi.org/10.1016/j.
jbusres.2014.12.010

Kurnia, S., Karnali, R. J., & Rahim, M. M. (2015). A qualitative
study of business-to-business electronic commerce
adoption within the Indonesian grocery industry: A

multi-theory perspective. Information & Management, 52,
518-536. http://dx.doi.org/10.1016/j.im.2015.03.003

Lara Navarra, P, & Martinez Usero, ]. A. (2002). Del comercio
electrénico a la administracion electrénica: tecnologias y
metodologias para la gestion de informacion. El profesion-
al de la informacién, | 1(6),421-435.

Laudon , K. C., & Laudon, . P. (2004). Sistemas de informacién
gerencial (Octava ed.). Naucalpan de Juarez: Pearson Edu-
cacion de México.

Maristany Ruiz, F, & Blazquez Garcia-Ibarrola, D. (2008). Las
tecnologias de la informacién en las empresas espariolas. Situ-
acion 2002-2007. Espaha: Fundacion EOIL.

Mazzarol, T. (2015). SMEs engagement with e-commerce,
e-business and e-marketing. Small Enterprise Research,
22(1),79-90.

McKinnon, A., Browne, M., & Whiteing, A. (2012). Green Lo-
gistics: Improving the Environmental Sustainability of Logistics
(Segunda ed.). United Kingdom: Kogan Page Publishers.

Mohapatra, S. (2013). E-Commerce Strategy: Text and Cases.
New York: Springer. http://dx.doi.org/10.1007/978-1-
4614-4142-7

41



Juan David Corrales-Liévano, 2019, Revista Logos, Ciencia & Tecnologia. | 1(3):30-42

Molla, A, & Heeks, R. (2007). Exploring E-Commerce
Benefits for Businesses in a Developing Country.
The Information Society, 23(2), 95-108. http://dx.doi.
org/10.1080/01972240701224028

Montafio Hurtado, ). L., & Montoya Rendoén, J. C. (2010). Uti-
lizacion del comercio electronico en las medianas em-

presas de Palmira - Valle Colombia - 2010. Entramado,
6(2), 56-73.

Moro Vallina, M., & Rodés Bach, A. (2014). Marketing Digital.
Madrid: Ediciones Paraninfo.

Nejadirani, F, Masoud , B., & Reza , R. (201 1). Developing
Countries and Electronic Commerce the Case of SMEs.
World Applied, 15(5), 756-764.

Nisar, T. M., & Prabhakar, G. (2017). What factors determine
e-satisfaction and consumer spending in e-commerce re-
tailing? Journal of Retailing and Consumer Services, 39, 135-
[44. http://dx.doi.org/10.1016/j.jretconser.2017.07.010

Potter, A. T., Lalwani, C. S., Disney, S. M., & Velho, H. (2003).
Modelling the impact of factory gate pricing on transport
and logistics. Proceedings of International Symposium on Lo-
gistics. Seville.

Quaddus, M., & Achjari, D. (2005). A model for electronic
commerce success. Telecommunications Policy, 29(2-3),
[27-152. http://dx.doi.org/10.1016/j.telpol.2004.11.009

Rahayu, R., & Day, ). (2015). Determinant Factors of
E-commerce Adoption by SMEs in Developing Country:
Evidence from Indonesia. Procedia - Social and Behavioral
Sciences, 195, 142 — 150. http://dx.doi.org/10.1016/j.
sbspro.2015.06.423

Sanabria Diaz, V. L., Torres Ramirez, L. A., & Lopez Posada, L.
M. (2016). Comercio electroénico y nivel de ventas en las
MiPyMEs del sector comercio, industria y servicios de
Ibagué. Revista EAN, 80, 132-154.

Sanchez-Alzate, J. A., & Montoya Restrepo, L. A. (2017). La
confianza como elemento fundamental en las compras
a través de canales de comercio electronico: caso de los
consumidores en Antioquia (Colombia). Innovar: Revista
de ciencias administrativas y sociales, |1-21. http://dx.doi.
org/10.15446/innovar.v27n64.62365

Schniederjans, M. ]., Cao, Q., & Triche, J. H. (2014). E-Commerce
Operations Management. New Jersey:World Scientific.

Slavko, . (2017). Electronic Commerce. Economics, 4(2), 133-
[41. http://dx.doi.org/10.1515/e0ik-2017-0003

42

Stimpson, P, & Smith, A. (2015). Business Management for the
IB Diploma Coursebook (Segunda ed.). Cambridge: Cam-
bridge University Press.

Tassabehiji, R. (2003). Applying E-Commerce in Business. London:
SAGE Publications.

Thompson, S., & Ranganathan, C. (2004). Adopters and
non-adopters of business-to-business electronic com-
merce in Singapore. Information & Management, 42(1),
89-102. http://dx.doi.org/10.1016/j.im.2003.12.005

Ting-Kun, L., Chun-Hung, C., & Wen-Cheng, L. (2015).The Im-
pact of E-=Commerce Adoption on Operating Cost: An
Empirical Study of Taiwanese Manufacturing Firms. Inter-
national Journal of Economic Perspectives, 9(2), 71-84.

Turban, E.,Whiteside, J., King, D., & Outland, J. (2017). Introduc-
tion to Electronic Commerce and Social Commerce (Fourth
ed.). Cham: Springer.

Vuékovi¢, Z.,Vukmirovi¢, D., Milenkovi¢, M. ., Risti¢, S., & Prl-
ji¢, K. (2018). Analyzing of e-commerce user behavior to
detect identity theft. Physica A: Statistical Mechanics and
its Applications, 511, 331-335. http://dx.doi.org/10.1016/j.
physa.2018.07.059

Vulkan, N. (2003). The Economics of E-commerce: A Strategic
Guide to Understanding and designing the online market-
place. New Jersey: Princeton University Press.

Xu, M., Alhindi, M., Ishizaka, A., & Read, M. (2016). E-business
adoption in SME - models and determinants: A compar-
ative review of UK and USA. In Encyclopedia of E-Com-
merce Development, Implementation, and Management
(Vol. I, pp. 453-469). Hershey: IGI Global. http://dx.doi.
org/10.40118/978-1-4666-9787-4.ch033

Yuan, H., Xu,W, Li, Q., & Lau, R. (2018). Topic sentiment min-
ing for sales performance prediction in e-commerce.
Ann Oper Res(270), 553-576. http://dx.doi.org/10.1007/
s10479-017-2421-7

Zhao, J.,Wang, S., & Huang,W.V. (2008).A study of B2B e-mar-
ket in China: E-commerce process perspective. Informa-
tion & Management, 45(4), 242-248.

Zuchowski , W. (2016). The impact of e-commerce on ware-
house operations. Logforum, 12(1),95-101.



