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FOREWORD

These proceedings contain the papers of the International Confer-
ence “Information and Communication Technologies in Business and
Education” which took place at the University of Economics — Varna,
Bulgaria, 18 October 2019.

The international scientific conference is dedicated to the 50th an-
niversary of the Department of Informatics at the University of Eco-
nomics — Varna. The conference is also dedicated to the 100th anniver-
sary of the University. The included papers describe recent scientific and
practical developments in the field of information and communication
technologies, information systems, and their applications in business and
education.

The papers in the Proceedings are peer reviewed and are
checked for plagiarism.
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DEVELOPMENT STAGES OF STARTING SOFTWARE
COMPANY, PROBLEMS AND APPROACHES FOR SOFTWARE
DEVELOPMENT

1
Svetoslav Ivanov
1 . . . . .
University of Economics / Informatics, Varna, Bulgaria,
svetoslav_ivanov@ue-varna.bg

Abstract

The article aims to review the problems and stages of development in
starting software company. The subject is starting software company that is
defined with limitations, goal. Problems and stages of product and company
development are reviewed from different perspectives — entrepreneurs, entre-
preneurial process, product development, software as a product, company and
process management. The main goal is to develop products or services to prove
their expediency, feasibility and market potential. Specific models for stages
and development approaches are presented to manage the entrepreneurial pro-
cess and reach market success and growth. Product and business model devel-
opment are based on lean development and agile software development meth-
odologies.

Keywords: software development, stages, problems, entrepreneurship,
starting company.

INTRODUCTION

Information technologies (IT) development and the effect on the
business and society drive their implementation in different areas of eco-
nomic activities. The role of IT and information systems move from
supporting role and business management to key competitive advance-
ments and vitally important activities. Many industries change their pro-
cesses through the implementation of digitalization which is based on IT
technologies. This shift in the IT role is achieved through innovation in
information systems, technological base, business management, and
entrepreneurship. In this article, we will review two key components
important for this process — the software product' and the innovation

' In the article we will refer as a product to products and services without going
into details and differences.
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process by creating new software products in starting software compa-
nies. The topic is important, because:

o The process of digitalization changes other existing industries
The intensive rise of the software products industry.
High level of uncertainty and companies' failures (Blank, 2013).

o The success of SME is key for economic growth (EU commis-
sion, 2019)

Therefore, the subject of the article is to review the problems and
stages of creating new software products by the entrepreneur in a starting
software company. The article will define the terms in this subject, the
goals of a starting software company, review different problems and
stages of development according to different perspectives and methodol-
ogies.

1. STARTING SOFTWARE COMPANY

The key objective of this article is the starting software company.
By the means of the name, this term belongs to the terms starting tech-
nology company, technology start-up, starting enterprise, software com-
pany. The legal base in the European Union and Bulgaria uses the term
enterprise and separates the enterprises in four categories — micro, small,
medium and big. The distinction is based on the size of the company
measured as the number of employed people and annual turnover or the
value of assets. Using this classification, we will focus mostly on micro
and small enterprises - less than 50 employees and less than 10 million
Euro turnover or assets (European Commission, 2019). Another ap-
proach is to measure the annual revenues or the stage/amount of invest-
ments. Or the simple criterion "before becoming a big company”. They
are equivalent to the definition for size above.

The second approach for defining starting or start-up company is
the age. The definitions in the literature are different for the age — up to
three years, up to 5 or 10 years. The technological development and
shorter cycle of innovation insist on period of fewer than 5 years. A
similar criterion is “have little or no operating history” (Blank, 2013).

The third approach defining a company is based on the key goal in
the business — to develop a new product, to apply a business model, to
prove vitality and potential growth (Ries, 2011). The definition for a
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start-up from this point is “a company or project initiated by an entrepre-
neur to seek, effectively develop, and validate a scalable business mod-
el” (Katila, Chen and Piezunka, 2013; Ries, 2011). Similar and related
goals are to reach satisfactory product-market fit, to develop customer
base where the focus is on searching clients, adapting the product and
business model that fits the market (so-called Customer Development
Model) (Blank, 2013). It distinct from Product Development Model in an
established company and is the most important criterion for distinction
between a starting and an established company.

The fourth approach is to give an accent, especially for the term
start-up company, depending on whether the company wants to become
big or more precise “to develop and validate a scalable business model”
(Blank, 2013). In this article, we will skip the starting companies which
plan or behave to stay small — freelancers, small family or service busi-
nesses. Therefore, we will add this definition "search for growth or scal-
able model”.

Including the word software in the term shows that the company is
going to develop technological product software. In this article, we will
use a technology company in the means to produce a technological prod-
uct. In the literature, there are sufficient definitions for the term software,
it’s content and development, and specific features we review below.

In the literature can be found different forms of entrepreneurial ac-
tivity. Many of them are activities that copy other company activity and
products, reuse a ready product, business model, brand at a high level
like a franchise, business acquisition, etc. We will focus on a model with
own product and business model. Even when it uses third party compo-
nents, a known business model, the company has at some level unique
product, model, brand, etc.

Finally, a starting company is initiated by an entrepreneur. We will
use the term entrepreneur for a single entrepreneur or a team of entrepre-
neurs who initiate and lead a starting software company. There is re-
searches (Davidsson, 1989; Storey, 1994) that describe and prove that
the main factor for SME company success and growth is connected to
the entrepreneur and his/her/their personal goals, motivation, orientation
to market, capability for growth, and professional management. There-
fore, the entrepreneur is a key factor.
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After all these definitions we could summarize that a starting soft-
ware company is a new micro, small or medium company up to 5 years,
founded by one or team of entrepreneurs that develop a new software
product and search business model that proves feasibility, vitality and
product-market fit with growth potential. We should note that there are
differences between these companies. The criteria could be goals, model,
strategy, processes, product, team. These could be (and not limited to):

e The entrepreneur — one or a team, type of team and combination
of skills.

e The company mission, values and selected innovation strategy
(Drucker, 1999).

e Type of product — product, service, platform, target industry and
problem.

e Customer (problem) or technology (find market application)
driven (Blank, 2013).

o The type of business model they use (Maurya, 2012; Croll and
Yoskovitz, 2014).

2. PROBLEMS

Development of new software product and creating a new business
in a starting company is a complex activity. It includes many problems to
solve, decisions to take and actions that must be done. We will review
here many problems described in the literature as entrepreneurial prob-
lems, management problems, software development problems.

First, the entrepreneur should establish their team and vision of the
company. We stated the entrepreneur and his personal goals, motivation,
orientation to market, capability for growth and management as one key
factor. An entrepreneur should have appropriate personal features and
character, as well as proper knowledge, skills, and training in the area.
The Entrepreneur and the team should have capability in company man-
agement, market environment, strategy formation and execution (Storey,
1994; Blank, 2013) and of course, to work as a team. If they do not have
the skill should take either training, take into the team of entrepreneurs a
co-founder who has the skills and knowledge, use mentors or hire em-
ployees.
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Second, a starting software company is an entrepreneurial process —
to develop new software product, prove vitality and success on the market,
establish and grow company. The selection and execution of the process is
an important decision. It helps to keep focus and be organized. The key
questions are well defined in the literature (Stevenson, et.al, 1985; Druck-
er, 1999; Maurya, 2012; Blank, 2013; Ries, 2011), and the main ones are:

e What business to do, why, what are the type, goals and the area
of business.

e Discovery of opportunity, problem, solution, evaluation, and se-
lection of opportunity.

e Develop a plan — goals, strategy, business plan, define product,
market.

e Determine the necessary resources — financial, material, person-
nel, intellectual, etc.

e Test the market, acquire customers, refine the product for cus-
tomers.

e Manage with competition and competitive forces.

o Enterprise management — strategy, marketing, production, per-
sonnel, resources.

e Growth management — improve business model, increase mar-
kets, channels, etc.

Third, the theory and practice show that it is most effective for the
entrepreneur to follow a process and use practices and tools that help to
solve the above questions efficiently. Therefore, the stages of develop-
ment and processes from various perspectives are presented in the next
point.

Fourth, the entrepreneur should develop a new product that faces
market opportunities and uncertainty. There are various conditions that
the entrepreneur should take into consideration and problems to solve
(Ries, 2011; Blank, 2013; Alvarez, 2014; Kahn, 2012):

o Limited resources — both financial, people, material, information.

e Limited time of opportunities — competition also searches for
opportunities.

¢ High uncertainty — competition, technology change, market forc-
es, and opportunities.
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e Understanding the market and customer needs.

e Find a solution and make it a product - customer problem to
solve, a solution to form as a product or market application for a techno-
logical product.

e Market validation — the product is successful when the market
accepts it.

e Make partnerships — team, with mentors, investors, vendors, cus-
tomers, other partners

e Fast learning — gather experience for market fast and effectively
and implement it.

e Development of a validated business model.

All these above require a specific approach and methodology,
methods and tools to manage with them. Taking any decision about them
requires the entrepreneur to know the state of the company’s resources
and environment. Therefore, specific tools for analysis should be used to
discover a possible solution. Managing the processes and the business,
validating the business model and other tasks require taking appropriate
decisions. This could be done with the use of appropriate metrics. Many
authors (Croll and Yoskovitz, 2014, p.45-62; Ries, 2011; Blank, 2013)
state that the metrics should be actionable (lead directly to take deci-
sions), specific for the business model and the stage, and even exists one
leading metrics.

Sixth, entrepreneurship requires the use of resources. The entrepre-
neur should make this available or accessible. The company needs finan-
cial resources, needs proper people for company tasks, material, infor-
mational, intellectual property. Some authors bring the idea of intellectu-
al capital which is the result of entrepreneur’s knowledge, skills, the
created knowledge in company and product development, available mar-
keting connections, structural capital for company building, etc. An en-
trepreneur should take care of all these to be available in a possible way
— taken from the team, borrowed, invested, purchased, acquired, devel-
oped.

Seventh, the entreprencur should take care of company manage-
ment. This means to manage people, processes, resources, relationships
with external partners — investors, vendors, customers, employees, con-
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tractors, participation in ecosystems, market and virtual networks, etc.
Also, at some point, when the company is established, the product is at
good state and sells in a niche market, the company must take actions to
scalable and do growth. This leads to sequential problems like invest-
ments, management changes, personnel changes, coordination problems,
etc. Because growth is important, next point reviews this perspective.

Eight, the starting software company does software product. The
software has specific features described in the literature as a product,
both production and support, and we will mention some of them (Lar-
man, 2001; Poppendieck, 2003; Schwaber and Beedle, 2001; Panayoto-
va, Dimitrov, Petrov, Bychkov, 2016; Polkowski, Vasilev, Ghamdi,
2016):

e Fast development in IT and software technologies require short
releases.

e Complexity of the product and various vendors of platforms,
components, tools, etc.

e Quality is a complex term — implement features, security, scala-
bility, performance, user experience, robustness, integration with 3™
software or systems and other.

e High-quality requirements or increasing quality requirements
over time.

e Serious investment/resources before first working or marketable
copy.

e Multi-disciplinary — requires the participation of various special-
ist.

o The product defects share in all copies of the product.

o The high price of software development specialists.

o There is extensive work with knowledge and a need of constant
learning.

e Requirements - not fully clear initially, need discovery, may
change over time.

e Must work on various devices, platforms, browsers, servers, etc.

o Development of technologies requires regular upgrades

e Regular upgrades because of component changes, bugs, security
threats, legal, etc.
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e The product requires regular support service.

¢ Quality or time of delivery could be a critical problem

e Specific licensing rights to meet and keep.

Therefore, the process of software product development should re-
flect these changes. Two key concepts in successful software development
are user involvement and requirements description and stability. For start-
ing software company this is not the case — initially, the user or customer
is not clear, requirements may change during the search of market niche
fit, as well as other changes. The feedback is not always direct — asking
questions about getting the answer. It might need an analysis of data, ex-
periments to validate a supposed requirement. Also, business analysis is
required for the financial and marketing effect of the requirement.

3. STAGES OF DEVELOPMENT

Development of new software product and creating a new business
in a starting company is a complex activity. It includes many decisions
and actions that must be taken and are described in the literature as an
entrepreneurial process. One of the most popular definitions for the con-
tent of this process is from Stevenson including four phases — definition
and evaluation of opportunities, development of the entrepreneurial plan,
determining the necessary resources and enterprise management (Rob-
erts, Stevenson, et.al. 2006). Each phase contains different steps. While
using such a process is helpful, we should review more specific process-
es for the definition of starting software company.

First, such an approach and process should count for new product
development. Therefore, we could refer to processes under the name new
product development (NPD). It is defined as “a thorough understanding
of customers' needs and wants, the competitive situation, and the nature
of the market is an essential component of new product success” (Kahn,
2012). Their project structure includes four phases:

e Requirements building — what product should do to meet mar-
ket/business need.

e Product design — how the product will meet the requirements.

e Product implementation — construction and testing of the product.

e Commercialization — production and market launch.

389



Based on this structure, there are various models developed. From
the mentioned in the literature we should mainly note these models -
BAH model (base model), Stage-Gate model (the well-known Waterfall
model in software development (Kahn, 2012; Larman, 2001) appropriate
for stable environments), Lean Startup - a model inherited from Lean
Development (Ries, 2011), Exploratory Product Development by Dothar
and Morrisay.

Next, we should review the typical limitations of a starting software
company and its product. First, there are entrepreneurial limitations for a
starting business - limited resources, limited time of opportunities, high
uncertainty and high-rate of failure (Blank, 2013; Ries, 2011). Next, it
should meet the principles of successful entrepreneurship — clear vision,
appropriate strategy, flexible design, focus on product development,
market validation, business model development, and validation, etc
(Blank, 2013). Third, the specific conditions for software products - fast
development in IT technologies, changes in software technologies, vari-
ous vendors for platforms, tools and components, aggressive behaviour
from large companies to develop new versions and new features on short
cycles, high quality requirements and high price of software develop-
ment specialists, need of short learning cycle (Poppendieck, 2005; Ries,
2011). Therefore, we need to review methodologies that help the compa-
ny manage uncertainty, do market and model validation, follow fast
learning curve to discover the product requirements and do short cycles
of development.

The Theory and Practice, especially in product development and
software development propose such methodologies. They should be flex-
ible, manage uncertainty through adaptation, feedback and fast learning.
Also, to manage appropriately quality, time and resources for product
development. These methods are known as agile and follow the general
NPD stages — Requirements, Design, Implementation, Deployment. Each
stage has iterations with actions like planning, execution, release, getting
feedback and updating from feedback. Each iteration ends with a given
level of product development done. During the iteration, the product and
plan could be adapted to the market requirements and discovery process.
The control of time is through fixed time per iteration. The adaptation is
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via prioritization in planning and feedback at each iteration with regular
feedback from the client (Larman, 2001). Appropriate methodologies are
Lean Software Development (Poppendieck, 2003), Scrum (Schwaber
and Beedle, 2001), Extreme Programming (Larman, 2001). In each ap-
proach the flow of work is determined by the client with accent to be
effective (maximum value) and velocity. There are tools for feedback,
prioritization, following empirical results and learning.

We should note that the above methodologies have specific charac-
teristics — they are dedicated to software product development with a
regularly available client and feedback. In a starting software company,
there is no client or the client and requirements are not clear or refined,
so they must be discovered. Also, the business model is not clear and it
should also be built and validated. Stage Requirements is most open to
risks.

As we mentioned above the company does an entrepreneurial pro-
cess that has the features of discovery and market validation for the
product, business model and growth/scalability. Therefore, we should
use methods into the first phase “Requirements” to determine the prod-
uct requirements and as feedback in later iterations during the design,
implementation and commercialization. Such methods are developed as:

e Fuzzy Front-End of NPD — formulate the concept, decide in-
vestment (Koen, 2001).

e Design Thinking — discover a problem and design solution for it
(Dorst, 2012).

e Customer Development — develop a product and initial customer
base (Blank, 2013).

e Lean Start-up - based on Customer Development and Lean De-
velopment principles brings a hypothesis-testing based model (Ries,
2011; Maurya, 2012).

e [ean Canvas — a tool for business modeling that adapts Oster-
valder’s Business Model Canvas for starting companies (Maurya, 2012).

The above methods can be integrated with Agile Development as
shown in Figure 1. It combines Design Thinking to generate the idea for
problem and solution, Lean Startup for building and validating the solu-
tion and business model for product-market fit, and Agile Development
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to implement it. As shown, Lean Startup consists of cycles “build, test
and learn” for the solution and product-market fit similar to Agile De-
velopment cycles. Both, Lean Startup and Agile Development process
could go in parallel and have information flow, because of the first sup-
plies requirements from learning activity and the second, the product to
test. Another combination, called Lean Launchpad, is to combine Busi-
ness Model Canvas (Maurya, 2012), Customer Development and Agile
Development (Blank, 2013).

Combine Design Thinking, Lean Startup and Agile

Ideate Sprint planning

Product Sprint
= backlog execution )
Try experiments

Pivot/persevere?

Sprint
review

Shipable
increment

Customer SOLUTION

DESIGN THINKING LEAN STARTUP AGILE

Gartner.

Figure 1. Integration of Design Thinking, Lean Startup
and Agile. (Source: Gartner, Inc.)

Another perspective we could review is the integration of building a
product, team and business in a simplified model. Such a simplified
model with minimum needed activities is in Figure 2. The first phase is
Formation with tasks to establish team, define problem and solution as
idea and concept. The second phase is Validation to build a Minimum
Viable Product (MVP is defined by Ries, 2011) that proves market vi-
tality and potential. The third phase is Growth to the focus on the com-
pany organization to establish and grow.

When a starting company is developed through stages the entrepre-
neur should count for the business results to make appropriate decisions.
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A model connected to the customer base and business results is the one
presented by Croll and Yoskovitz (2013, p.153-157) when they describe
the analytics used to measure the success of the business. The five stages
are close to the stages in the above models and are listed in Table 1.

FORMATION VALIDATION GROWTH
Q g ‘M
-
Problem / Solution Fit Vision / Founders Fit
Ideating Concepting Committing Validating

Scaling Establishing

Def growth,

ng a

www.startupcommons.org BY__SA

Startup Development Phases - from idea to business and talent to organization. Version 3.6 -

Figure 2. Startup Development phases (Source Startup
Commons, available from https://www.startupcommons.org/
startup-development-phases.html)

Table 1

Stages list according to Croll and Yoskovitz (2013),
Maurya (2013), Ries (2011).

No Stage Croll and Yos.k0v1tz expla- Lean Startup terms
nation
1 Empathy Identify a real P roblem and Customer Development
solution
2 | Stickness Early customers tests for mar- MVP building
ket fit
3 Virality Early customers acquisition Organic groyvth, Sticky
and tests engine
4 Revenue Optimize the revenue Monetization, Price Engine
5 Scale Expansion - markets and Inorganic Growth
channels
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We should mention the question of financing starting companies.
The interest in financing is because a starting company has a window of
time for the opportunities, there is competition and financial agents
search for investment opportunities. In most cases, the investment stages
are connected to stages of the business as shown in Figure 2. Stage For-
mation is funded by the entrepreneur's resources, friends, family. Stage
Validation (called Seed Capital) from entrepreneurs, business angels,
crowdfunding, etc. At stage Growth, the interest is from and to venture
capitals, funds, etc in different levels.

Greiner’s Growth Model

N
Phase 1 Phase 2 Phase 3 Phase 4 Phase 5
“Growth Through “Growth Through “Growth Through “Growth Through “Growth Through
Creativity” Direction” Delegation” Co-ordination” Collaboration”
@ Growth
o
» Crisis
S Control
S Crisis
E Red Tape
g Crisis
Autonomy
Crisis
Leadership
Cikss Evolutror/
Revolunon/N/

Time

Figure 3. The Five Phases of Growth. (Source Grainer 1998)

Finally, we should view stages of development from management
and organizational view. One such model is from Larry Greiner with 5
stages of growth and revolutionary crisis’s between stages as shown in
Figure 3. “The resolution of each revolutionary period determines
whether or not the organization will move forward into its next stage of
growth” (Greiner, 1998). The model is useful with recommendations for
organization, management practices and actions in each phase to reach
the goal for growth and scalability. Otherwise, the company may stay at
a given stage, stop the growth or even fail if it is in a too early phase.
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CONCLUSION

The current article defined the term starting software company and

the main company goal. It could be successful with proper new product
development that fits the market niche with a proper business model to
reach company vitality and growth. The problems and stages are dis-
cussed from different perspectives of the company definition. The stages
are reviewed with focus on Lean Product Development and Agile Soft-
ware Development.
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