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Abstract

This article discusses the design of the course Entrepreneurship in Information Technology, taught in the
Graduate Program in Computer Sciences and Informatics of the Universidad de Costa Rica during the 11 semester of
2006. It presents the motives behind this course and the epistemological and pedagogical aspects taken into
consideration in its design. The course objectives, its themes and topics, the schedule and the evaluation for the
students are also presented. Finally, the paper provides an assessment of the course, including recommendations for
its improvement.
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1. Introduction

Information technology (IT) has contributed in recent years to the creation of new enterprises in Costa Rica, which
have had a significant impact to the country’s economy. In the year 2005, 289 IT companies were identified in
Costa Rica, which contributed more than US$2 billion to the GDP, 90% corresponding to exports and employed
around 25,000 persons [7].

Two groups can be clearly identified within these companies. The first group is composed by approximately 60
enterprises, mainly subsidiaries of multinational corporations, which are primarily dedicated to producing electronic
components, such as Intel, and to offering IT-enabled services, for example Sykes, Hewlett-Packard, IBM Global
Services, Procter & Gamble and Western Union. The second group, on the other hand, is formed by around 230
small and medium enterprises (SMEs), the majority created by Costa Rican professionals and oriented towards
software development and maintenance. Companies in this second group contributed US$248 million to the GDP,
45% of that amount were exports, and provided work for approximately 7,000 employees in the year 2005.

Although the economic importance of the IT SMEs in the second group described could be attenuated with regards
to the first one, it is important to highlight that the majority of the added-value of these companies remains in the
country. Furthermore, it is important to emphasize the contribution of the indigenous companies in the IT
assimilation and adaption in the country, as well as in the generation of new technology and intellectual property
which could later be the foundation for developing new products and services at the global level. Such contributions
are not theoretical, since they are examples of IT indigenous companies in the country which have reached already a
presence in more than 50 countries around the world [12].

Therefore, the creation of new IT companies by Costa Rican entrepreneurs is vital for the economic and
technological development of the country. However, IT professionals have little knowledge in matters related to
entrepreneurship and management of SMEs, which in the end limits the number of new companies created. This
situation has awakened the interest in both the public and the private sectors to find effective mechanisms to support
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the inception and growth of IT companies in the country. A good example of such mechanisms is the LINK
Program, funded by the Inter-American Bank.*

Taking into consideration the importance that education can have within these efforts, the authors of this article took
the initiative to design a graduate course with the objective of teaching to computer science graduate students
relevant aspects of entrepreneurship and their application to the IT industry.

Entrepreneurship is actually a topic of great importance worldwide. Many universities worldwide, for example the
Massachusetts Institute of Technology (MIT) [http://entrepreneurship.mit.edu/entre courses.php], Harvard
University [http://www.hbs.edu/entrepreneurship/], the Entrepreneurship Development Institute of India
[http://www.ediindia.org/], the National University of Singapore [http://www.nus.edu.sg/nec/] and INCAE Business
School (INCAE) [http://www.incae.ac.cr/ES/ centro_empresarialismo/], currently offer courses on this topic.
However, the majority of such courses are taught by business schools and have little relation to IT or cover only
general technology management. Consequently, the development of an entrepreneurship course within the
computer science program raises a series of epistemological and pedagogical challenges. These challenges had to
be confronted to offer the course Entrepreneurship in Information Technology, as part of the Graduate Program
in Computer Science and Informatics of the Universidad de Costa Rica in the Il semester (August to December) of
2006.

This paper presents the curricular considerations taken into account in the design of the previously-mentioned
course and provides recommendations which may be used to develop similar courses. Section 2 discusses the
epistemological and section 3 the epistemological aspects considered for this course. The objectives and main
themes and topics for the course are presented in section 4. Section 5 describes the course schedule and evaluation
for the students. Finally, section 6 provides and assessment of the course and recommendations for its
improvement.

2. Epistemological aspects of the course

According to Zimmerer and Scarborough, “[a]n entrepreneur is one who creates a new business in the face of risk
and uncertainty for the purpose of achieving profit and growth by identifying significant opportunities and
assembling the necessary resources to capitalize on them” [41, p.3]. Based on this definition, two classes of
epistemological aspects are proposed for an IT entrepreneurship course: the first one related to general aspects of
entrepreneurship and the second about entrepreneurship aspects applied to IT.

2.1 General aspects of entrepreneurship
The following general concepts about entrepreneurship were deemed important for designing this course:

Importance of entrepreneurship and the role of SMEs in the world economy;
Characteristics of an entrepreneur and his/her role in creating new companies;
Benefits and disadvantages of entrepreneurship;

Importance of a business plan for entrepreneurship.

An Internet search showed that the book Essentials of Entrepreneurship and Small Business Management, written
by Zimmerer and Scarborough [41], is one of the most commonly used in entrepreneurship courses in US
universities. An analysis of this book revealed that it presents in a simple manner general concepts about
entrepreneurship. This is very useful for students with few training in business administration, as it is the case with
computer science majors. Furthermore, it describes in a fairly detailed way a methodology to write a business plan.
Another advantage of this book is the mini-cases provided for analysis by the students under the heading “You Be
The Consultant ...” Such cases were very useful as homework, as well as for class discussions.

The information provided by this book was complemented by the following bibliographic resources:

e Crossing the Chasm [25]: this book presents matters related to the technology adoption cycle. According
to Moore, its author, users of new technologies can be classified as: innovators, early adopters, early
majority, late majority and laggards. Based on this typology, Moore discusses the “chasm” that exists in
technology adoption primarily between innovators, who are visionaries, and early adopters, who are
pragmatists. These two groups have different technology expectations. Moore explores these differences
and suggest ways to successfully cross the chasm, based on target marketing, positioning, distribution and

! For more details see http://www.teclink.org
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pricing. In this way, a firm might be successful to create a “bandwagon effect”, building momentum for its
product and assisting it to become a de facto standard [40].

e It’s a Flat World, After All [13]: This article written by Friedman, first published by The New York Times
and later expanded into a book [14], describes how globalization has reduced time and space making it
possible to firms to render certain functions to others, even in other countries and regions of the world,
paving the way to “global outsourcing”. This phenomenon has opened countless possibilities to create new
companies in developing countries, many of them related to IT.

e How to Write a Great Business Plan [32]: This article by Sahlman was published in Harvard Business
Review. In a very amenable manner, this work provides recommendations and suggestions to write an
effective business plan.

2.2 Entrepreneurship aspects related to IT

The second group of epistemological aspects considered in the design of the course relates to entrepreneurship and
IT. This group was included primarily with the purpose of presenting opportunities and threats in creating new IT
companies, and in turn, was divided into three major themes:

e Entrepreneurship and software development;
e  Entrepreneurship and 1T-enabled services;
e Critical aspects for IT entrepreneurship in Costa Rica.

Unlike the first group of epistemological aspects already discussed, it was not possible to find a textbook covering
the themes identified for this second group. Nevertheless, the following articles, available on Internet and dealing
with entrepreneurship and software development in key countries, were found useful:

In the footsteps of the Silicon Valley? Indian and Irish Software in the International Division of Labor [2];
The Indian Software Industry [3];

India’s Information Technology Sector: What Contribution to Broader Economic Sector [34]:

China’s Software Industry and its Implications for India [37].

After teaching the course, a copy of the then recently published book From Underdogs to Tigers: The Rise and
Growth of the Software Industry in Brazil, China, India, Ireland, and Israel [1] was obtained. This book offers
more updated and broader information about software industries and could be used instead of the previous articles or
in conjunction with them.

With the aim of introducing the topic of services versus products in the case of software, the article ““Software
Strategies in Developing Countries” from Heeks [15] was used. This classifies software industries in developing
countries according to software strategy (services to develop customized software versus software packages) and
market served (domestic versus international), allowing such industries to be classified into five quadrants as shown
in figure 1.

Software strategy

Services Packages
_ A B
International
Market E
Domestic
D C

Figure 1. Strategic positioning of software industries in developing countries.
Adapted from Heeks [15].
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Along the theme of entrepreneurship and software development, it was considered important to compare and
contrast proprietary software and free and open source software (FOSS), as well as to discuss the impact of national
policies favoring FOSS in a country. To accomplish this purpose, the following bibliographical resources were
used:

e Free, Open or Proprietary? [10];
e Boundaries of Open Source Software [19];
e Free and Open Source Software Approaches in Brazil and Argentina [21].

For the theme of entrepreneurship and IT-enabled services, the book Electronic Commerce: A Managerial
Perspective 20042 by Turban et al. [38] was used with the aim of introducing key concepts related to e-commerce,
for example electronic markets, modalities of e-commerce (B2C versus B2B) and associated business models. Such
topics were complemented by articles related to the fall of e-commerce in the 90s and its rise again in the new
millennium:

e How E-Biz Rose, Fell, and will Rise Anew [17]: this article makes an interesting comparison between the
technology bubble in the global stock markets in the 90s with the railroad bubble in the British market
during the industrial revolution, explaining this phenomenon as a matter of lack of technological maturity.

e Strategy and the Internet [30]: paper written by Porter and published by Harvard Business Review which
explains the technology bubble phenomenon as an effect of dot com business departing from traditional
strategy.

e A Perfect Market: A Survey of E-Commerce [35]: this article from The Economist provides good examples
of successful e-commerce applications.

Finally, the following topics were included within the theme of critical aspects for IT entrepreneurship in Costa
Rica:

IT and economic development;

International marketing:

National infrastructure;

Funding possibilities and opportunities for IT businesses;
Human resources;

Legal framework.

Such topics were considered not only in the case of Costa Rica, but also of other countries. Bibliographic references
for them were primarily selected from works undertaken as a result of two projects funded by the Inter-American
Bank to promote the IT sector in Costa Rica: PROSOFTWARE and LINK (see section 4 for such references).

3. Pedagogical aspects of the course

A combination of pedagogical strategies was used for this course. These strategies included presentations by the
professors, works and presentations by the students, and a round table with Costa Rican entrepreneurs.

Presentations by the professors were used to introduce and discuss the majority of the themes and topics selected for
the course and described in the previous section. One notable exception to this was the topics related with critical
aspects for IT entrepreneurship in Costa Rica, which were presented by the students after conducting research
related to them. This allowed students to carry out applied research in topics of interest to this course and linked to
national reality. In addition to their presentations, students were asked to submit a report about their research.

Students also had to carry out home work related to the themes of the course by providing answers to selected mini-
cases from the book Essentials of Entrepreneurship and Small Business Management™ [41], described in the
previous section.

Finally, students had to develop, in groups of maximum two, a business plan for a hypothetical new IT business.
The purpose of this business was defined by the students and approved by the professors. The proposed commercial
venture had to be within any of the two IT sub-sectors studied in the course: software development or IT-enabled

2 Currently there is a 2008 edition of this book.
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services. The methodology presented in the book by Zimmerer y Scarborough [41] was used to develop this plan.
This methodology includes the following elements:

e  Strategic aspects
o0 Vision and mission of the company
0 Business profile and competition
0 Business strategy
0 Products and services
e  Marketing aspects
o0 Target market
0 Advertisement and promotion
o Pricing
e  Administrative aspects
o Company organization
0 Key management positions
e  Operational aspects
o Inventory management
o Distribution
o0 Other logistical considerations
e Financial aspects
o Pro-forma financial statements (balance sheet, income statement, and cash flow)
0 Break-even point analysis
o Funding sources

A report with the business plan was submitted and a presentation made by the students at the end of the course.

Another important element of the course was a round table discussion with four well-known Costa Rican IT
entrepreneurs. The objective of this activity was to present students concrete experiences about opportunities, as
well as problems, in developing new IT ventures in Costa Rica.

In addition, the course included a take-home exam. In it, students had to demonstrate knowledge and skills related
to the different themes and topics covered in this course.

4. Objectives and program of the course
Taking into account the previous considerations, the general objective of this course was:

To introduce students of the Graduate Program in Computer Science and Informatics of the
Universidad de Costa Rica to relevant concepts about entrepreneurship and management of
SMEs and relate these concepts to IT products and services.

Within this general objective, the scope of this course was limited to IT ventures related to software development
and/or IT-enabled services, as already discussed.

The specific objectives of this course were:

e To understand the basic principles of entrepreneurship and their application to new IT businesses;

e To recognize opportunities and challenges in creating new IT companies related to software development
and/or IT-enabled services;

e Toidentify critical factors for IT entrepreneurship relevant to the national environment;

e To develop an effective business plan for a new IT venture in Costa Rica.

The course was organized into five modules, around the themes already described, and divided into topics. These
modules and their associated topics along with supporting references are presented below.

» Module 1 Importance aspects for entrepreneurship
a. Foundations of entrepreneurship
References: Zimmerer and Scarborough (chapter 1) [41]
b. Role of the entrepreneur: Make ideas into reality
References: Zimmerer and Scarborough (chapter 2) [41]
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» Module 2: Development of a plan for a new business
a. Strategic considerations
References: Zimmerer and Scarborough (chapter 3) [41] and Moore (chapters 1 and 2) [25]
b. Marketing considerations
References: Zimmerer and Scarborough (chapters 6, 7 and 8) [41]
c. Financial considerations
References: Zimmerer and Scarborough (chapters 9, 10 and 12) [41]
d. Administrative and operational considerations
References: Zimmerer and Scarborough (chapter 15) [41]
e. Writing an effective business plan
References: Zimmerer and Scarborough (chapter 11) [41], Rich and Gumpert (chapter 1)
[31], and Sahlman [32]
» Module 3: Entrepreneurship and software development
a. Characteristics of the software industry at the global level and in selected countries
References: Arora and Gambardella [1] (included after the course) and Heeks and
Nicholson [16]
b. Products versus services
References: Heeks [15], Friedman [13], and Business Week [6]
c. Free and Open Source Software versus proprietary software
References: Kuan [19], Mannila [21], and Chance [10]
d. Example of software industries around the world
References: Arora and Gambardella (chapters 2, 3, 4, 5 and 6) [1] (included after the
course), Arora et al. [2], Athreye [3], Singh [34], Tschang [37] and Baeza-Yates et al. [5]
e. Opportunities and challenges in software development ventures in Costa Rica
References: Vargas et al. (chapters 2, 5 and 6) [39] and Camara de Tecnologias de
Informacién y Comunicacion et al. [7]
» Module 4: Entrepreneurship and IT-enabled services
a. Commercial importance of Internet
References: Turban et. al (chapters 1, 3 and 6) [38]
b. Rise, fall and consolidation of dot com companies
References: Hof y Hamm [17], Porter [30], and The Economist [35, 36]
c. Examples of IT-enabled industries and companies
References: Articles on Internet about Amazon, Dell, E-Bay, Google, MercadoL.ibre,
PayPal, Skype, and Yahoo
d. Opportunities and challenges for IT-enabled ventures in Costa Rica
» Module 5: Critical aspects of IT entrepreneurship in Costa Rica
a. Economic development
References: Clarke [11], OECD [29], Sallstrom and Damuth [33], and Larrain et al. [20]
b. International marketing
References: Carmel [8, 9]
¢. Infrastructure
References: Nicholson and Sahay (chapters 2 and 5) [28]
d. Funding
References: Interbolsa [18], Mora & Beck Asociados [26], and Nicholson and Sahay
(chapter 5) [28]
e. Human resources
References: Mata et al. [22, 23], Mata and Jofré [24], and Nicholson and Sahay [27]
f. Legal framework
References: Sallstrom and Damuth [33] and websites about digital signature in Costa
Rica:
http://www.micit.go.cr/docs/L ey%20de%20firma%?20digital.doc,
http://www.micit.go.cr/docs/Reglamento%20Firma%20version%2029-03-2006

5. Course schedule and evaluation for the students

This course was taught in a sixteen-week period with a four-hour class per week. The distribution of modules and
activities for each week is shown in table 1.
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Week

Module or activity

Introduction to the course
Module 1

Module 2

Module 3

Module 4

Module 5

(Presentations by students of
research on critical aspects for
IT entrepreneurship in Costa
Rica)

Round table with IT
entrepreneurs
Presentation of business
plans

Final exam

Table 1. Course schedule.

The evaluation for the students was based on the following criteria:

Research on critical aspects for IT entrepreneurship in Costa Rica 25%
Proposal 5%
Progress report 5%
Final report 10%
Presentation in class 5%
Homeworks (mini-cases) 15%
Business plan 40%
Proposal 5%
Progress report 5%
Final report 20%
Presentation in class 10%
Final exam 20%

6. Course assessment and recommendations

Although this course has been offered once, due to time limitations of the two professors to teach it again, the
assessment by the students for the first offering was very encouraging. In this regard, the students found the themes
and topics presented very useful and its teaching methodology very appropriate. A great part of this success can be
explained by the participation of two professors in the course with complementary expertise: one with large
academic experience in the fields of computer science and management information systems and another with
proven experience in entrepreneurship, having created several IT companies in Costa Rica including one of the
major players in the Costa Rican software industry.

From a teaching perspective, it is important to highlight the novelty of the themes and topics for most of the students
registered in this course. This was due to the fact that students in computer science have little knowledge about
business administration. Besides some computer science students, particularly those pursuing a more technological-
oriented career, do not have any interest in topics related to this later field. To ameliorate these problems, a fairly
detailed presentation about the objectives and scope of the course was made at the beginning of the course. Also, it
was very helpful to use a textbook which explains in a simple and easy manner entrepreneurship terms and concepts
related to business administration, as it is the case with the book by Zimmerer and Scarborough [41].

Although during the design of the course, the professors thought that the development of a business plan could be
problematic for the students, during the course, it was possible to realize how the students were able to conduct this
task easily and with great interest once they understood the concepts involved and the terminology used. In spite of
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this fact, the sections of the plan about marketing, particularly related to identifying a target market, and finance,
mainly related to income estimations, were the more difficult for the students. This situation was not surprising
since those particular sections are the ones requiring more information and experience in any business plan.

Based on the offering of this course in the year 2006, the following recommendations are made to enhance it:

e Promote a greater participation of the students in the course. This could be achieved by reducing the
number of themes/topics with the aim of leaving more time in class for discussions and student
participation.

o Present cases of IT entrepreneurships and ventures. Students could collaborate in this endeavor and a
library of such cases could be created in a website associated to this course.

e Include more presentations about Costa Rican IT entrepreneurs. Although the round table with
entrepreneurs at the end of the course allowed students to obtain first-hand experience on IT
entrepreneurship in Costa Rica, more presentations on this matter would be useful to motivate students and
elaborate further on concrete examples.

o Present a better description of the IT sector in Costa Rica with the aim of identifying its own characteristics
and compare and contrast them with those of other countries. Even though there is information available
on this topic, a good description of the IT sector in Costa Rica would require considerable effort in order to
carry out a synthesis from different sources as well as to obtain new or updated information.
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