iririedl applied
e sciences

Article
Proposal to Improve the E-Commerce Platform Development
Process with an Exploratory Case Study in Chile

t

Paola Monsalve-Obreque ¥, Patricia Vargas-Villarroel >¥(0, Yemsy Hormazabal-Astorga 3,

2

Jorge Hochstetter-Diez **(”, Jaime Bustos-G6émez

check for
updates

Citation: Monsalve-Obreque, P,;
Vargas-Villarroel, P.;
Hormazabal-Astorga, Y.;
Hochstetter-Diez, J.; Bustos-Gomez,
J.; Diéguez-Rebolledo, M. Proposal to
Improve the E-Commerce Platform
Development Process with an
Exploratory Case Study in Chile.
Appl. Sci. 2023, 13, 8362. https://
doi.org/10.3390/app13148362

Academic Editor: Gianluca Lax

Received: 17 April 2023
Revised: 7 June 2023
Accepted: 8 June 2023
Published: 19 July 2023

Copyright: © 2023 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

and Mauricio Diéguez-Rebolledo 3

1 Bizmate SpA, Valdivia 5090000, Chile; pmonsalve@bizmate.cl

Industrial Engineering Department, University of La Frontera, Temuco 4811230, Chile;
patricia.vargas@ufrontera.cl (P.V.-V.); jaime bustos@ufrontera.cl (J.B.-G.)

Department of Computer Science and Informatics, University of La Frontera, Temuco 4811230, Chile;
yemsy.hormazabal@ufrontera.cl (Y.H.-A.); mauricio.dieguez@ufrontera.cl (M.D.-R.)
Correspondence: jorge hochstetter@ufrontera.cl

t These authors contributed equally to this work.

Abstract: Electronic commerce (e-commerce) is the buying and selling of goods and/or services over
the internet. In recent years, e-commerce has experienced tremendous growth due to the popularity
of and access to the internet throughout the world. Many companies have seen an opportunity in
this market, starting to offer their products and/or services online. However, developing electronic
commerce platforms can be complex and requires technical skills and specialized knowledge, which
has become a problem due to the need to comply with the standards and requirements of customers
who request to join these channels. Microenterprises in particular often need more resources and
experience building e-commerce platforms. This is an exploratory case study, the objective of which
is to design a proposal to improve an e-commerce platform development process for a computer
enterprise from Valdivia, Chile, based on the international standard ISO 10008. Therefore, a solution
is proposed for microenterprises to standardize their processes and improve their competitiveness
in an increasingly demanding market, incorporating a methodology based on a review of quality
management and customer satisfaction guidelines for e-commerce that allow the identification of
internal and external failures, to prevent problems and achieve acceptable results. The proposal
includes suggestions on how to improve the user experience on platforms, make the purchase and
payment process more efficient, develop a support section for the computer microenterprise, and
improve the security and privacy of customer data. The study of this quality regulation is one of
the first at the national level, paving the way for developing proposals for other microenterprises in
the country and, in turn, for the study and implementation of guidelines for business-to-consumer
electronic commerce transactions (B2C ETC).

Keywords: electronic commerce; ISO 10008; standardize processes; B2C ETC; quality management;
customer satisfaction

1. Introduction

E-commerce offers multiple advantages compared to traditional retail [1]. These
include the removal of geographic barriers, cost reduction, 24/7 product availability, new
customer acquisition through better search engine visibility, the ability to provide detailed
information about each product, the ease of comparing products during the purchase, and
the elimination of travel time [2,3].

In volatile, complex, and ambiguous market environments, with constantly changing
needs and where business opportunities arise daily, platform e-commerce experienced a
global growth of 16.5% in May 2020 [4] and 27.6% in December of the same year [5], which
is equivalent to an increase of 67% between periods, approximately [6]. The growth in the
development and implementation of these platforms in Latin America is notable: in May
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2020, growth was 19.4% [4], and 37.6% in December of the same year [5], equivalent to
an increase of 90% between those periods, approximately [6], giving Latin America the
leading growth ranking by region worldwide [5,7].

In the case of Chile, according to a study by the Santiago Chamber of Commerce (SCC),
9236 companies entered electronic commerce in 2019 [8], and during the 2020 COVID-19
pandemic, sales using electronic commerce presented a high demand from the market [9].
For a few years now, electronic commerce has become a way of selling that has increased
yearly, especially since the COVID-19 pandemic [3,10]. In another study, of E-=Commerce
Day 2023, Overview and Juncture pointed out that e-commerce decreased in 2022, however,
in 2023 sales picked up [11]. In a study in Chile, physical stores were compared with online
stores, with online stores obtaining 214% growth in May 2020, while physical stores showed
a 21% drop in the same period [12]. According to the SCC study, large companies in Chile,
especially in the retail sector, have widely adopted electronic commerce platforms as a
low-cost strategy. It allows them to compete, defend their natural markets, and expand
geographies in a globalized scenario [13].

This rapid growth in e-commerce has generated challenges and problems for the
software industry, one of the most common problems being noncompliance with customer
requirements [14], which translates into creating electronic commerce platforms that present
inconveniences when used by the customers [15]. The possible causes of these problems are
the need for an adequate definition of the client’s requirements during the planning stage
and a lack of attention to minimal but crucial aspects of the platform’s development [16].
It is essential to guarantee the functionality, the fluidity of the medium for the user, and
the security through the use of certifications and the implementation of policies to inform
clients about the protection of their data [17,18]. Likewise, it is necessary to keep the client’s
information private and ensure that they are duly informed about the criteria used in
the security [19,20]. It is essential to address these aspects during the development of
an e-commerce platform to ensure a good user experience and prevent problems in the
future [17,21,22]. Many companies in the country are adopting this form of trade to increase
their sales; however, according to the literature [9], the quality of information and the quality
of online service were the critical determinants for user satisfaction and the sustainability
of electronic commerce technology [23]. Research indicates that the relevant dimensions of
electronic service quality are design, security, privacy, and compliance [24]. All these aspects
are found in the ISO 10008 “Quality Management—Customer Satisfaction—Guidelines for
e-commerce transactions between businesses and consumers” [25].

This article focuses on designing a proposal to improve the process of developing
e-commerce platforms for micro software development companies using a case study of a
computer microenterprise from Valdivia, Chile. This proposal is framed under a structured
methodology based on quality guidelines of the ISO 10008 standard and seeks to contribute
to the improvement of the service delivered to customers of the microenterprise, providing
an opportunity for it to increase its positioning in this market while opening the way to the
study of this type of regulation to the national scale, by being one of the first studies about
the ISO 10008 standard in Chile.

To achieve the established objective of this article, the work is organized as follows:
Section 2 illustrates the related work, Section 3 presents the methodology, Section 4 shows
the results of the research, and then Sections 5 and 6 present the Discussion and Conclusions,
respectively.

2. Related Work

The following is an analysis of the various approaches to advance the problem’s
solution. Regarding the factors that influence customer satisfaction, a study by Universitas
Pesantren Tinggi Darul ‘Ulum entitled “E-commerce website service quality and customer
loyalty using WebQual 4.0 with importance performances analysis, and structural equation
model: An empirical study in Shopee” shows that “design according to the type of website”,
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“feel safe to complete transactions”, “website makes the experience positive/absolute for
me”, and “provide detailed information” should be taken into consideration when defining
key attributes to influence the level of user satisfaction [26].

Further, research by Taherdoost and Madanchian (2021) determined eight main factors
as constructs that directly and significantly influence e-commerce satisfaction. These were
classified as training, performance, ease of use, trust, usability, security, quality, and design,
highlighting that customer satisfaction should also be addressed from the experience of IT
experts, e-service users, and other audiences who can also find adequate information in the
subgroups of each section to assess service maturity [27].

In addition to the above, a study conducted based on the leading players in the
Indian online market designed a questionnaire for three e-commerce websites: Amazon,
Flipkart, and Snapdeal. The work, developed from previous studies in the same context,
managed to identify five factors that determine the quality of service of e-commerce
websites: design, reliability, responsiveness, trust, and personalization. However, after the
results of the questionnaire applied during the research, it was determined that trust is the
only dimension of quality that significantly influences the overall quality of service [28].

Likewise, the study “The effect of e-commerce service quality on customer satisfaction,
trust, and loyalty” also concludes that “trust” dominates the influence between service
quality and customer loyalty, and, therefore, customer satisfaction [29]. This perspective
aligns with a research study conducted in Poland, where the Servqual method was used
to compare the quality of e-commerce services before and after a purchase, together with
applying a Student’s t-test. In addition, they tested, with the Keizer-Meyer—Olkin test,
whether the relationships between variables were sufficient to perform factor analysis.
Finally, the scope of their research included 23 selected customer satisfaction criteria,
concluding that the warranty/security dimension presents a higher valuation by customers
and, therefore, they are expected to perceive e-commerce services with increasing trust and
consider them increasingly reliable [30].

On the other hand, the results of a survey of 72 respondents in research conducted in
Indonesia indicate that efficiency, compliance, system availability, and privacy positively
and significantly impact customer satisfaction. While factors such as the ease of users
searching for services and information, transactions, and web page loading speed partially
influence customer satisfaction [31].

In a study conducted in South Africa, descriptive quantitative research was conducted
to examine the effects of online shopping attributes on customer satisfaction and loyalty
towards web stores in the country. After obtaining 287 responses, a structural equation
model analysis was applied, resulting in the finding that customer satisfaction was influ-
enced by four key attributes: product delivery, perceived security, information quality, and
product variety [32].

As can be seen, the research developed around customer satisfaction in e-commerce
platforms is focused on using statistical or mathematical, or descriptive methodologies
through the application of surveys to the users of these platforms. However, there is a
lack of studies developed based on normative documents that allow working based on an
already defined standard, such as ISO standards [33] and, in particular for this study, ISO
10008, with only a few studies in Canada [34-36] and one in Chile [6].

3. Methodology

The methodology used in this study is based on the development of two stages. The
first stage consists of an analysis of whether the current e-commerce platform development
process of the computer microenterprise achieves the ISO 10008 guidelines. For that, first of
all, a SWOT analysis was carried out to obtain relevant information to realize improvements
to the current e-commerce platform development process. Secondly, it was characterized
through a map process and flowcharts [34]. Then, two companies were chosen to analyze
previous e-commerce platforms developed by this computer microenterprise, which are
named “Comp 1” and “Comp 2” henceforth, with the purpose of obtaining the achievement
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level of the ISO 10008 guidelines using semi-structured interviews, gaps analysis [33,37],
and radar charts [33,38].

The second stage focuses on developing a proposal to improve the e-commerce plat-
form development process, which was performed presenting new flowcharts, incorpo-
rating relevant activities to consider the guidelines of ISO 10008 in the development of
e-commerce platforms. Furthermore, considering the first stage results, where some of
the ISO 10008 guidelines were not achieved completely, eight forms were adapted from
Vargas-Villarroel’s research [34], in addition, four forms were created based on Monsalve
Obreque’s investigation [6]. These forms are proposed to be used by developers of the
computer microenterprise at the moment of developing the e-commerce platforms. On the
other hand, practical examples [34] were developed to understand the use of the mentioned
forms.

3.1. Stage 1: Diagnosis of Compliance with the ISO 10008 Standard in the Computer Microenterprise

A SWOT analysis was carried out to know the strengths, opportunities, weaknesses,
and threats of developing e-commerce platforms. To obtain that information, we inter-
viewed the owner of the computer enterprise using a semi-structured questionnaire. The
results were validated with the owner and workers. To understand the management sys-
tem of the computer microenterprise, we developed a map process, where three process
types were identified: strategic, business, and support. Furthermore, customers, stake-
holders, and services of the company were identified. The business process recognized is
“e-commerce platform development”, which is studied deeply to achieve the objective of the
present research. Therefore, we conducted semi-structured questionnaires with the owner
and workers to obtain information to draw specific flowcharts for the mentioned process.

The ISO 10008 standard is studied. It consists of eight chapters addressing a broad
spectrum of quality management and commercial transactions from business to consumer,
considering 58 regulatory guidelines which were incorporated into a gaps matrix to obtain
the level of compliance of the standard. The standard presents “single-phase processes”
and “multiphase processes”, the first one applying to a specific phase of the B2C ECT while
the second applies to all phases of the B2C ECT.

The “single-phase processes” include three phases: “pre-transaction” (content creation,
content delivery, content governance), “in-transaction” (initial selection support, consumer
identification, final quote, payment selection support, payment authorizations, and order
confirmation), and “post-transaction” (delivery, correction, and return exchange) [25].

While “multiphase processes” contains two phases, including “consumer interaction”
(B2C ETC code, consumer support, complaints handling, and external dispute resolution,
feedback handling) and “consumer data management” (security and privacy) [25].

To investigate whether the computer microenterprise complied with the guidelines
of ISO 10008 in their products, an exploratory study was carried out on two e-commerce
platforms previously developed for two different companies or customers. “Comp 1” is a
fast food company, which is a medium-sized company, while “Comp 2” corresponds to a
fruit store, categorized as a microenterprise, both are from Valdivia city in Chile.

A gaps matrix was performed with the 58 regulatory guidelines of ISO 10008, including
the number of clauses, the guideline established in the standard, and related questions.
A column for each company to be evaluated was incorporated, and another column was
included to write observations about achievements. This matrix was created based on
the methodology presented in the handbook “The Integrated Use of Management System
Standards” [37]. In the Results section, an extract of the gaps matrix applied is presented in
Table 1.

7
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Table 1. Extract of gaps matrix applied.

Clause

Guideline

Questions

Comp 1

Observation Comp 1

Comp 2

Observation Comp 2

4.16

Integration

Do you integrate your e-commerce
transactions with your organiza-
tion’s quality and other manage-
ment systems?/Do you have sim-
ilar processes for e-commerce and
face to face selling?

Products” quality offered in both sell-
ing forms is similar. Transbank is used
in online and face to face selling.

The payment method’s system uses
Transbank, which is integrated with
the openfactura system for the gen-
eration of invoices and electronic re-
ceipts. These systems are used in
both sales methods.

6.3.4

Return and Exchange

Do you have a return and ex-
change policy?

Return and exchange policy does
not exist.

There is a return and exchange pol-
icy shown on the e-commerce plat-
form, but it does not explain impor-
tant issues such as the conditions
for a product being returned and
the refund method.

722

Security

Do you have defined procedures
in place to handle any breach of
security?

There are security methods, but im-
provements are needed, such as to in-
form customers about security stan-
dards used for their personal data.

There are scarce security methods,
for example, there is not protec-
tion from phishing and password
breaches. Furthermore, there is an
absence of a procedure to handle
any security breach.

8.3

Satisfaction with the B2C ECT system

Do you apply any surveys to know
the satisfaction of customers?

Surveys of consumers or other tech-
niques are not applied.

Surveys of consumers or other tech-
niques are not applied.
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The ISO 10008 standard contains eight chapters. Chapters 1 to 3 are general, including
scope, normative references, and terms and definitions, while chapters 4 to 8 establish
the regulatory guidelines. Therefore, to analyze compliance with the guidelines, metrics
from chapters 4 to 8 were considered, since a symmetric Likert scale was used, from 1 to 5,
where 1 was strongly disagree, 2 disagree, 3 indifferent or neutral, 4 agree, and 5 strongly
agree. Table 2 shows the number of guidelines and the maximum obtainable score for
each chapter.

Table 2. Score by ISO 10008 chapter for gaps analysis.

Guidelines by Chapter Maximum Score by Chapter

4. Guiding Principle 17 85
5. BTC ECT Systems 10 50
6. Single-Phase Processes 18 90
7. Multiphase Processes 8 40
8. Maintenance and 5 25
Improvement

Maximum Score Standard 290

Equation (1) was used to obtain the compliance with the guidelines by chapter, while
Equation (2) was applied to obtain a general metric of standard achievement, both equations
were created based on Barria’s research [33].

sum of score obtained by chapters 4 to 8 with likert scale
maximum score by chapter

Percentage compliance by chapter = x 100 (1)

sum of score obtained by chapters 4 to 8 with likert scale
290

The gaps matrix was applied to the e-commerce platforms of each chosen company, in
the first instance, researchers completed the matrix by comparing the standard’s guidelines
with the e-commerce platforms, obtaining evidence of their compliance or not. Secondly,
semi-structured interviews were carried out with the companies’ owners to complete and
validate the gaps matrix.

Later on, the results obtained from the gaps matrix were parameterized in tables and
radar graphs, which are shown in the Results section.

Percentage compliance 1SO 10008 = x 100 (2)

3.2. Stage 2: Preparation of a Proposal to Improve the E-Commerce Platform Development Process

After the diagnosis, the proposal to improve the e-commerce platform development
process was performed, presenting new flowcharts using the mapping technique [37], to
identify which activities of the process comply with the ISO 10008 guidelines, incorporating
relevant activities to meet the guidelines not achieved.

For the development of the flowcharts, we interviewed professionals of the com-
puter microenterprise to ask technical questions, so as to have all the information on the
development of electronic commerce platforms.

Working with the more relevant gaps found, we mainly created or adapted practical
forms based on the clauses of the ISO 10008 standard. On the other hand, practical examples
were developed to understand the use of the mentioned forms.

The creation of forms and examples was intended to facilitate compression of the ISO
10008 standard’s guidelines and thus encourage the application of this standard [34].

4. Results

This section presents the results from a diagnosis of compliance with the ISO 10008
standard in the computer microenterprise. Furthermore, a proposal is presented to improve
the e-commerce platform development process for a computer microenterprise, which is
the objective of this research.
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Internal

4.1. Stage 1: Diagnosis of Compliance with the ISO 10008 Standard in the Computer Microenterprise

For the elaboration of the results on the diagnosis of compliance with the guidelines
of the ISO 10008 standard, as a first step, an analysis of the computer enterprise was
carried out using a SWOT analysis and map process to establish its management system,
in addition to creation of flowcharts. Secondly, two e-commerce platforms previously
developed by the computer microenterprise were analyzed, to determine their grade of
compliance with the guidelines of ISO 10008 standard.

For this, the standard was investigated, and the operation of the microenterprise was
analyzed, focusing mainly on the development of electronic commerce platforms, one of its
main lines of business. In the final part of this section, the results of this investigation are
analyzed through interviews carried out with two clients of the computer microenterprise.

4.1.1. SWOT Analysis

A SWOT analysis of the microenterprise is presented below. Internally, one of the
company’s main strengths is that when it delivers an e-commerce project to a client, the
training is complete and detailed so that customers are satisfied. The main weakness of
the platform development process is that it needs to use formal procedures. Externally, the
foremost opportunity for microenterprises and their operations is the existing alliance with
the Valdivia Business Development Center, in which potential clients are registered. The
main threats are that the supply has increased due to the increase in demand for electronic
commerce platforms, and there is more competition in the sector; see Figure 1.

N/~ )

Strengths Weaknesses

Expertise in a wide variety of technologies and
platforms

Comprehensive training at the delivery stage of e-
commerce platform development projects with
complete and detailed manuals

Constant meetings between developer,
management and customer to advance in products

or services /

Non-use of formal procedures
Lack of testing of the developed platforms (unit
and integration tests)

High cost of contracted cloud servers and e-
commerce platforms

Lack of information security knowledge
No ticketing channel in case of problems
MNo evaluation of suppliers

External

A\l

A

\

Existence of Technology gap in micro and small
business customers
Alliance with Business Development Center of the
City:
Increase of knowledge
Increase networks to develop projects
Obtain more customers

Opportunities

|/

The number of companies developing similar
platforms is increasing with cheaper prices

Distrust due to customers' lack of knowledge in
implementing e-commerce platforms since they
stigmatize technology companies as “very

expensive services”
Existence of people who hack into websites and

Threats

/ \ can breach the security of developed platforms /

Figure 1. SWOT analysis.

4.1.2. Process Map and Flowcharts of Computer Microenterprise

In this part, the analysis of the management system of the computer microenterprise is
presented. Figure 2 shows the process map of the computer microenterprise. This presents
three categories of process: strategic, business, and support. Three strategic processes are
identified: “strategic plan”, “to manage H&D projects”, and “services sales”. While the
business processes recognized are: “mobile app development”, “e-commerce platform
development”, and “e-invoice”. Finally, five processes are identified as support processes,

Va7i

including “administrative management”, “budgets”, “subcontracting management”, “ser-
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vice management with supplier”, and “purchase management”. This study focuses on the
business process named “e-commerce platform development”, which includes the sub-
processes “planning”, “development”, and “delivery” of electronic commerce platforms,
for the improvement proposal.

Micro, small
and medium-
sized
enterprises

Other
stakeholders

- Transbank

- Government
tax’s office

- Prestashop

(Content Manager

System)

- Wordpress

Nic Chili(Domain

name)

CDN(Business

Development

Center of the

city)

- SPREV(Accountin

\_B company) /

~ 2

Strategic plan

. Customers J
Services

-

. g R
Strategic Processes ] [ Products/}

[ To manage R&D projects ] { Service sales ]

Planning ==» Development == Delivery == Maintenance - E-invoicing

E-Commerce platform development

Planning === Development ===  Delivery

Business Processes

- E-commerce

Mobile App Development platforms

Micro, small
and medium-
sized
enterprises

services

E-invoice
- Web

Quality control ===» Sale development

- Mobile apps

[

Support Processes ]

[

Administrative ][ Subcontracting ] [ Service Management ]

Purchase

Management Management

with Suppliers

Ma naﬁeme nt

(servers, webpay
plus)

N AN /

Figure 2. Computer enterprise process map based on Monsalve Obreque’s research [6].

Furthermore, Figure 2 shows customers such as micro-, small-, and medium-sized
enterprises. Further, relevant stakeholders are shown: Transbank, the government tax’s
office, the business development center of the city, among others.

The computer enterprises of this study offer as products or services e-commerce
platforms, web development, mobile apps, and e-invoicing services.

The business processes are detailed below.

(a) E-commerce platform development: Tailor-made platforms are developed, mainly
for customers who require an electronic commerce platform designed with Woocom-
merce and Prestashop content management systems.

(b)  Electronic invoice: These implementations are addressed jointly with the partner-
ship’s alliance with other company and the main sub-processes of quality control
and sale of these services.

(c) Mobile app development: Application development projects address custom mo-
biles compatible with IOS and Android in frameworks and platforms such as React
Native for mobile applications and Vuejs, Nodejs, Expressjs, Mongodb, Reactjs, and
Firestore administration WEB, among others.

The main process to be addressed in this study is e-commerce platform development,
which has been divided into three sub-processes: planning, development, and delivery.

Planning Sub-Process: The development team (general manager, developer, and
architect) prepares the electronic commerce platform required by the client based on their
requirements and needs. Between two and three design proposals are made so that once
the client approves it, progress can be made on what is required by said client.

Development Sub-Process: The project is technically carried out, implementing all
the software technologies recommended by the company’s architect. Subsequently, the
progress is shown to the client, and once feedback is received from the client, according
to the initial requirements, the validation is supported using a meeting’s report. Once
said development is finalized and endorsed by the client, the manual is written with the
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instructions for using the electronic commerce platform. This must be reviewed by the
company’s manager.

Delivery Sub-Process: The e-commerce platform is delivered to the client. The mile-
stone activity for this stage is to train the client and provide their user manual, considering
a time of 2 to 3 weeks of accompaniment where the client tries the platform and corrects
situations that may arise.

4.1.3. Compliance with the ISO 10008 Guidelines on Two E-Commerce Platforms
Developed by the Computer Microenterprise

The final results of the compliance with the international standard ISO 10008 regarding
the two selected companies are analyzed in this section. The summary information of the
analysis of the responses of the semi-structured interviews was information captured in
the gap analysis matrix, with predetermined and unstructured questions to the owners of
the companies “Comp 1” and “Comp 2”. In these interviews, what was mainly sought was
to know the level of compliance with the standard and its guidelines. The gaps analysis
identified the general metrics for compliance with the ISO 10008 standard’s guidelines for
Comp 1 was 64%, while Comp 2 obtained 63%, both similar results. For this, recommended
techniques from the book “The integrated use of Management System Standards” [37]
were used.

We applied the gaps matrix to obtain the compliance analysis based on chapters 4 to
8 of the ISO 10008 standard for Comp 1 and Comp 2; Table 1 shows an extract for better
understanding.

Table 3 shows details of the level of implementation described above in the two
companies, by chapter of the ISO 10008 standard.

Table 3. ISO 10008 implementation level.

Comp 1 Comp 2
4. Guiding Principle 74% 78%
5. BTC ECT Systems 44% 46%
6. Single-Phase Processes 82% 78%
7. Multiphase Processes 55% 48%
8. Maintenance and Improvement 20% 20%

In general terms, in both companies there was high compliance in chapters 4, guiding
principles, and 6, single-phase processes. While chapter 8, maintenance and improvement,
had the lowest compliance.

For a better understanding of the grade of compliance with the ISO 10008 standard
of the e-commerce platforms analyzed, examples of some of the controls that are met and
others where improvement is needed are presented.

In the case of Comp 2, the guideline “4.10 consent” was fulfilled. Since the terms and
conditions are shown clearly at the moment of a consumer’s registration on the e-commerce
platform, consumers can accept these terms informedly. Another guideline complied with
is “4.11 fairness”, because the platform was developed with adequately sized letters and
with a simple interface so that adults can understand and use it easily and fairly.

Comp 2 met the “4.15 security” guideline, since a secure sockets layer (SSL), an
encryption-based internet security protocol, is used for browsers and servers, that allows
the authentication, encryption, and decryption of data sent over the internet. In other
words, credit cards are encrypted when making purchases on the e-commerce platform. In
Comp 1, this is also covered, and in addition to this, system files are protected in terms of
information security from phishing (disabling file permissions) and password breaches. In
chapter 5 “business-to-consumer electronic commerce transaction system” of ISO 10008,
Comp 1 presented a compliance of 44%, while Comp 2 obtained 46%. For instance, in
relation to the “5.2 objectives” guideline, in both of the analyzed e-commerce platforms,
the objectives and their compliance with performance indicators were not determined.
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In chapter 6, “single-phase processes”, specifically in “6.2.5 payment selection sup-
port”, the companies had low scores, since in Comp 1 there were only two payment
methods (bank transfer and Webpay Plus) and in Comp 2 there was one payment method
(Webpay Plus), while the standard recommends providing the consumer with as many
payment methods as possible.

Regarding “6.1.2 content creation”, which poses that e-commerce platforms should
show information about their products [25], in both of the reviewed platforms complete
descriptions of the products were not included. Furthermore, since both e-commerce
platforms offered food, they should comply with the regulation in Chile about informing
the consumer of restrictive labeling such as calories, sugars, saturated fats, and sodium,
but that information was not shown in the content. Moreover, “6.1.4 content governance”
establishes that “An organization should continually ensure that the content of the B2C
ECT interface is complete, accurate and up-to-date” [25].

Concerning compliance with chapter 7, “multiphase processes”, it was 48% in Comp 1
and 55% in Comp 2. Regarding “7.1.2 B2C ECT code”, which is intended to address the
organization’s promises to consumers [25], in both study cases these were not included.
However, in Comp 2 there was information on ordering procedures, product processing,
information security, product delivery procedures, product corrections, exchanges and
returns, consumer support, and handling of complaints, however, there was no manage-
ment of customer feedback and complaints and information security policies, all topics on
which companies can make promises. On the e-commerce platform of Comp 1, there is not
complaint handling, external dispute resolution, or feedback handling, since if there is a
complaint or problem it is resolved directly by phone.

In chapter 8, specifically “8.1 collection of information”, it points out that companies
should collect information to evaluate the performance of the B2C ECT system [25]. In
this study case, both companies do not have enough information for that. For instance,
the time customers stay on the platform, and records/history of failed transaction claims,
among others. Concerning “8.2 evaluation of performance of the B2C ECT system”, neither
company performs internal audits.

In relation to the final results of this study, Figure 3 presents a radial graph of the
analysis of compliance with the 58 controls established in chapters 4 to 8 in the ISO
10008 standard.

4. Guiding principles
78%

74%

R

8. Maintenance and 20%

. 5. BTCECT
improvement

44°
N 46%
20%

48%

55% — @ 78%
\é 82%

7. Multi-phase 6. Single-phase
processes processes
e=g==Comp 1 e==Comp 2

Figure 3. Percentage of compliance with guideline’s by chapter of ISO 10008.
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4.2. Stage 2: Proposal to Improve the E-Commerce Platform Development Process

As explained before, the e-commerce platform development process in this study
is composed of three sub-process: planning, development, and delivery. Therefore, to
present a proposal to improve the process, it was necessary to work in these mentioned
sub-processes.

In the sub-processes of planning, development, and delivery of e-commerce platforms,
new process diagrams were proposed to achieve the guidelines of the ISO 10008 standard.
The mapping technique [37] was used to identify the requirement or guidelines to comply
with for each activity. The activities that have been incorporated or improved are highlighted
inred.

In general, the sub-process with more modifications was the planning process, which
is shown in Figures 4 and 5.

The main change in the planning sub-process was the generation of a complaint
follow-up channel, which allows the company to respond to the needs of consumers, thus
achieving follow-up. This change was proposed to respond to “4.9 responsiveness” [25].

To develop the complaint follow-up channel, form 02, named “claims, complaints and
their handling”, was created. It includes the objectives of the system related to claims and
complaints, scope and purpose, and personnel in charge, among others; see Figure 4.

Planning (Part 1)
FORM 02: Claims, Module on the support FORM 10 : Privacy and FORM-06 : Resources needed
complaints and their webpage FORM 01y 08:Company  information security (4.14 (5.4)
handling (4.9 and 7.14)  microenterprise(Claims, capacity (4.3) and Payment and 4.15)
complaints..) (4.9) Methods (6.2.1,6.2.5,7.2.2 and
7.23)
3
g :
c
H N
E | = : e
$ =
-
@ Start{support)
2
]
£
E
-]
[v]
=
£
g
E Technical - commercial
w Document with proposal is approved by
o Start requirements of client?
E E-Commerce the system o
8 project I
a
g | § yes
g o
o
& FOR-03: Collection
-03: o
and evaluation of payment manage
information(5.1) IEI
E Give feeclback on the
= hardware and software
E tools to be used?

Figure 4. Planning sub-process (part 1) based on Monsalve Obreque’s research [6].
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Planning(Part 2)

FORM 04 : Objectives and

FORM 09 and 10 :Declaration

Do proposals indicators of the electronic and preparation code of
= require commerce platform {5.2) conduct and Privacy and
& corrections? information security
2
5
: no

Validate Proposals
Y
yes . H
Is the proposal
approved?

E 4 es::bish :et:fonna::e LiEpare

g L o : information
% manage \R_mel indicators and evaluation

proposals period(5.2)
+

Design proposals:
Single-Phase and
Multi-Phase Processes(6.1.2 ,
71 Analyze market (5.1)

Developer

Evaluate/Execute
correcciones

FORM 07 : Evaluation supplier
(34.2}

Develop electronic

commerce platform

Planning process of Electronic Commerce platforms

Sketch Single-Phase and
Multi-Phase Process
requirements flowchart
(6.1.2 to 7.1.5)

Architect

Purchasing process
flowchart

Figure 5. Planning sub-process (part 2) based on Monsalve Obreque’s research [6].

Furthermore, a new activity was included for defining the objectives of B2C ETC by
the client of the computer microenterprise, shown in Figure 4, regarding the “5.2 objectives”
guideline [25]. In addition, an activity with the use of forms to evaluate the owner of
the e-commerce platform’s capacity to have sufficient resources for managing the system,
according to the “4.3 capacity” guiding principle.

For the planning sub-process, shown in Figure 5, a new activity was to create the
system and design proposal considering the “6. single-phase processes” and “7. multiphase
processes”, taking into account “6.1.2 content creation”, since it affects the development
of the e-commerce platform. Furthermore, the “5.1 framework” should be considered for
managing the B2C ECT system of the client by analyzing the market to understand how
they have approached similar issues.

In the development sub-process, one of the main changes was to consider a test plan
for its implementation, using form 05, named “design of test plan for single-phase and
multiphase processes”. This test considers how the e-commerce platform performs sales,
detects possible failures, and incorporates new products, to see that they are correctly
shown. In other words, this phase considers performing simulations of consumer electronic
commerce transactions, for a better comprenhension to see Figure 6.

In the delivery sub-process, one of the most significant changes proposed was to
create a support module in the web page of the computer microenterprise for keeping a
claims registry, achieving better follow-up of solving these issues in a timely fashion on the
e-commerce platform developed; for a better understanding, see Figure 7.
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4.2.1. Improvement Proposal Forms

The improvement proposal considers 12 forms related to the gaps detected. In the
present study, eight forms have been adapted from Vargas-Villarroel’s research [34]. These
adaptations focused on the differences and particularities of this investigation. Forms 03
to 06 and 09 to 12 were adapted. In addition to this, four new forms were prepared for
the e-commerce platform development processes, which are the following: 01 company
capacity form, 02 claim, complaints and their handling, 07 evaluation of supplier, and
08 payment methods, based on Monsalve Obreque’s research [6]. Presented below is a
summary of the 12 forms.

Form 01. Company capacity

Find out if the company will have the ability to take over your e-commerce plat-
form. This will help to make a better decision for the clients and their responsibility with
the guidelines.

Form 02. Claims, complaints, and their handling

Define the tasks of who will be in charge of helping if there is a problem, the response
times, and the appropriate solution times when someone needs help with a problem.

Form 03. Collection and evaluation of electronic commerce platform information

Structuring information collection of the guidelines, both new and those after imple-
menting an electronic commerce platform.

Form 04. Objectives and indicators of the electronic commerce platform

Take note of the system’s objectives and consider the indicators, goals, and how often
these indicators will be measured.

Form 05. Design of the test plan for single-phase and multiphase processes

Establish what tests will be carried out and their details. This will allow an order to be
established in the trials and their acceptance criteria to analyze the system’s stability.

Form 06. Resources needed

Evaluate all the resources and costs effectively involved in developing the e-commerce
platform.

Form 07. Evaluation of supplier

Assist in evaluating or re-evaluating a supplier based on information from their
supplier.

Form 08. Payment methods

Suggest having at least two payment providers so that end users have more than one
alternative when paying online. The provider can be evaluated more objectively since the
cost of the means of payment is analyzed, as is how long it takes to transfer to the owner of
the electronic commerce platform, and ease of use, among other things. In other words, this
form makes it easy to obtain information about which payment methods will be included
in the e-commerce platform, in Table 4 is exposed an example of application of this form in
Comp 2.

Form 09. Declaration and preparation of code of conduct

The declaration and preparation of a code of conduct regarding the relevant aspects
of B2C ECT; for example, a promise regarding its products, order procedures, product
processing, the privacy of personal information, information security, delivery procedures
of products, product corrections, exchanges and returns, consumer support, complaint
handling, or other. Any promise can be displayed on the platform’s home page. In Table 5
is shown an practical example of a conduct code using a section of form 09.

Form 10. Privacy and information security

Define privacy and security policies. For all of the existing definitions in the company,
define them, work on them, and later make them transparent on the electronic commerce
platform.

Form 11. Monitoring and measuring satisfaction

Establish the purpose of monitoring and measuring customer satisfaction. This form
is essential to measure the performance of the platform in terms of the number of quarterly
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complaints, for example, the number of quarterly errors and bounce rate, among other
relevant indicators.

Form 12. Continuous system improvement and review

Establish if there are opportunities for improvement in the electronic commerce plat-
form, solve it, and follow up on the case.

Table 4. Example of application in Comp 2 using a section of form 08.

Question Observation

Do you have any ERP integrated into the e-commerce

platform or Do you work in parallel with more systems? Yes

Indicate which payment method normally is required by

clients (minimum 2 at least) Webpay Plus and bank transfer

Webpay Plus (Transbank) is one of the most popular and reliable
methods nationwide in Chile, there for it has high popularity. Bank
transfer has medium popularity.

Popularity of each payment method (evaluate between
high, medium, and low)

Popularity of payment brand (evaluate between high,
medium, and low)

Transbank popularity: high.

Webpay charges a commission that depends on the type of payment.
Cost of processing the purchase transaction If it is by credit card it is 2.95% + VAT (value added tax) or with a debit
card, 1.49% + VAT, this is for those who hire it.

The payment is made in 24 banking hours for sales with Transbank,

Funds reception period for each payment method while 48 banking hours for credit cards, meeting the sales require-
ments.
It’s easy to use? Yes

Transbank: It’s excellent. While bank transfer also is good, because

. . o
How is the support of the company and its response times? the bank’s company responds quickly when you call.

One of Transbank’s main focuses is security. They have high security

What is the level of protecti inst fraud? . .
atis the fevel of protection aganst frau standards for all businesses in the country and for cardholders.

Table 5. Example of a conduct code for Comp 2 using a section of form 09.

This code applies to all products that are purchased on the e-commerce platform of Comp 2. The

Scope and purpose purpose of the code is to facilitate the purchase process with warranty and return information.

We deliver the best fruits and vegetables for you. We do this in the urban area of Valdivia and
Promise our products are fresh and have a 3 month guarantee for packaged products and 7 days for fruit
and vegetable products.

Clarification of what is included  This is valid for all fruits and vegetables from the Comp 2 store within the city.

Limitation to the promise Does not apply to products out of season, products on sale, and limited stock.

Compensations/remedies The refund will be made to your bank account or the coupon will be sent to your email.

Ticket: In case of claiming through the website, when claiming, a ticket number will be generated,

Key terms which the customer can call and refer to. Photography: photo of the product with problems.

To make a claim effective in case of problems, you must enter the claims section on our website,
fill out the form, and attach a photograph of the non-conforming product, within 24 h from
receipt of the order.

How to make a complaint and
compensation

4.2.2. Recommendations

The recommendation for the computer microenterprise is to pay special attention to
compliance with the guidelines in chapters 5, 7, and 8 of the ISO 10008 standard, because
compliance was lower than for the guidelines in chapters 4 and 6.
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For chapter 5, the organizations should determine the system’s measurable objectives
associated with indicators that are monitored periodically. It is suggested to include the
handling of complaints on the platform.

Concerning chapter 7, the owner of the e-commerce platform should prepare a com-
plaint management strategy and privacy policies accepted by the client and informing
them how their information could be retained and used.

Regarding chapter 8, it is recommended that the microenterprise advises its clients
so that it systematically collects information on the performance of the platform to verify
the achievement of its objectives. In addition, the company that owns the platform should
make use of some method to evaluate the satisfaction of their customers and be able to
improve their system over time. For this, they must evaluate improvements occasionally
and/or avoid problems with preventive actions.

It is concluded that there is a need to evaluate improvement strategies in the develop-
ments carried out for Comp 1 and Comp 2 in guideline 5, BTC ECT systems, in guideline 7,
multiphase processes, and principle 8 of maintenance and improvement, which present the
lowest percentages of compliance in both companies. In general, there are several aspects
to improve; however, there are also many positive aspects in each platform, for example, in
“Comp 2”, there being two possible payment methods, and in “Comp 17, the information
privacy policies that are transparent in the e-commerce platform.

Moreover, developing a microenterprise support system on its web page is proposed,
as recommended in guideline 7.1.3, “consumer support”. This is because, having a module
in the same e-commerce platform for complaints management, it will be possible to monitor
these complaints better, and there will be a record of the problems, which will allow a better
measurement of the effective reduction in those claims.

Finally, establishing the improvement proposal, training in the ISO 10008 standard for
the microenterprise staff (architect and developer) is considered, providing recommenda-
tions for using the 12 forms delivered to improve the development process of electronic
commerce platforms.

5. Limitations of the Study

This study on developing a proposal for improvements in the e-commerce platform
development process based on the ISO 10008 standard presents some significant limitations
that must be considered.

First, we faced the challenge of studying the international standard ISO 10008 and
its implementation in Chile without previous experience. This could lead to a subjective
evaluation of the guidelines and their compliance in the two electronic commerce platforms
developed.

Secondly, the initial processes implemented by the microenterprise should have consid-
ered important aspects such as the client’s ability to maintain the platform, the appropriate
procedures to work on its continuous improvement, technological advances, functionality
test plans, and the registration of complaints and claims. Implementing the ISO 10008
standard implies a complete transformation in the processes and tasks to be carried out
during each stage, which requires a cultural and organizational change that means an
additional effort on the company’s part.

Finally, it is essential to note that this microenterprise study is one of the first studies of
the international standard ISO 10008 and its implementation in Chile in electronic commerce
platforms. Therefore, it is necessary to carry out more studies focused on platform tests
and to have more information and case studies in implementing international regulations
in the country to facilitate its implementation in future projects.

6. Conclusions

The development of a proposal for improvement in the development of electronic
commerce platforms began with the study of the ISO 10008 standard and the identification
of the different components of the processes involved. This was consolidated by creating a
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radar graph, a control table, and a gap analysis matrix which allowed the identification
and evaluation of the percentage of compliance with the controls of the standard detailed
in chapters 4 to 8 of the same.

To establish the improvement proposal, compliance with the controls of the ISO 10008
standard was studied on two electronic commerce platforms previously developed by a
computer microenterprise, using a gap analysis matrix on surveys with “Comp 1” and
“Comp 2”, completed under semi-structured interviews. The electronic commerce platforms
of “Comp 1” and “Comp 2” reached 64% and 63% compliance in the controls of the ISO
10008 standard, respectively, displaying a significant gap with the expected optimum,
i.e., 100%. This was mainly due to the guidelines associated with chapters 5 “BTC ECT
systems”, 7 “multiphase processes”, and 8 “maintenance and improvements”.

Based on the above, we prepared a proposal to improve the process of carrying out elec-
tronic commerce platforms. New flowcharts of the sub-processes planning, development,
and delivery were developed, along with forms with practical examples of use and recom-
mendations based mainly on the identified areas of low compliance with specific guidelines
of the ISO 10008 standard. The delivery of the improvement proposal was framed in a
training workshop with the employees, for them to know the regulations related to the
work carried out and to provide an explanation of the recommendations delivered.

The processes initially implemented by the computer microenterprise were formed
based on guidelines that did not contemplate the evaluation and capacity of the client to
provide maintenance to the platform, the appropriate procedures to work on its continuous
improvement, technological advances, functionality test plans, or a complaints record
and claims. This was completely modified using a proposal based on the international
standard ISO 10008, which frames the guidelines to establish an effective and efficient
business-to-consumer system in electronic commerce transactions.

One of the first nationwide studies of ISO 10008 in Chile is a recognized benefit for
the country. It is a proposal developed for a computer microenterprise that needs more
financial resources for implementing improvements. It could opt for a transformation in its
processes using an international standard. In the future, more studies can be developed
focusing on electronic commerce platforms, considering platform tests within this and the
standards with the ISO 29119 software testing standard, and quality evaluation with ISO
25000, system and software quality requirements and evaluation (SQuaRE), among others.
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