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Abstract--1t has been long recognized that Time-to-Market,
Cost-of-Delay, and Uncertainty are the three major factors that
can impact New Product Development (NPD) process. Software
New Product Development (S-NPD) is even more notorious with
delay and cost overrun. Time-to-Market is the length of time it
takes to get a product from idea to marketplace. Therefore,
shortening the production cycle is a major goal for software
development companies so that they can get to the market faster
and be the “first mover” of a particular product. Delay on the
other hand can bring added cost to the product development
and this is referred to as Cost-of-Delay. This cost is normally
hidden. The opposite of delay is speed but in S-NPD process
speed has a monetary value and if the cost of speed is too
expensive to achieve, then, delay may be a preferred option.
Agile method was introduced in the 1990s and the aim is to
shorten the time-to-market and reduce delay. Mobile Apps are
software applications designed to run on mobile devices such as
smartphones and tablets. The constraints attached to mobile
devices make the development of Apps more difficult compared
to “desktop” software development.

The goal of this position paper is to examine the three
factors: Time-to-Market, Cost-of-Delay and Uncertainty
through “observation” vis-a-vis Apps development and the use
of agile methods in order to see if something has changed over
the years. In addition, a controlled group interview was
conducted to support the observation method. The questions this
paper seeks to answer include. Are we getting to market on
time? Are we delivering software product on budget? Do we
have reduced uncertainty when it comes to Apps development
and the use of agile method?

I. INTRODUCTION

New product development (NPD) process is defined as a
method of idea generation, transmission, concept
development and testing, business analysis, market
evaluation, implementation (programming in the case of
software), marketing, and monitoring and product progress
[51, [71, [8], [11]. NPD involves both engineering and
marketing aspects, where both together bring a new product
into the market. This paper focuses on the engineering aspect
of NPD.

In today’s highly competitive industrial environment, new
products are divided into three major categories: new to
market, new to firm, or new to both market and firm [7], [12],
[13]. Products from these categories, all share a common
cycle defined as Product life Cycle (PLC). In fact, for any
kind of product, the PLC is composed of four stages:
introduction, growth, maturity, and decline. Every product
goes through these stages from its birth to death.

In the Ilast decade, the number of new software
applications (i.e. Apps) introductions into the markets has

increased exponentially because of the importance attached to
the mobile computing industries and the contributions to the
new IT economy. At the same time, managing the NPD of
these apps has become challenging for small to medium sized
industries involve in the development and marketing of these
products. In addition, it requires extensive investment in
terms of money and human resources. Furthermore, from
observations and controlled interview methods, for every
twenty five apps products ideas, about eight enter
development, three or four are launched, and at best only two
will succeed. Even then, in terms of return on investment
only one out of every ten apps launched will be viable in the
first six months to one year of introduction to the market.
The success rate in terms of return on investment is very low
although if one software apps succeeded the company can
make a lot of money to offset the loss in terms of apps that
did not get to launch stage [15], [1].

What is really important in every NPD process is
shortening the product development cycle [12]. As a result,
taking the advantages of rapid development, would lead to
benefiting from being the pioneer and the first mover
advantage thus setting better prices, and then have dominant
market share and customer loyalty [4]. All these advantages
drive software applications industries to compete on time to
market and reduce their NPD cycle time.

There are three major factors that may have effects any
NPD process [21], [27]. These are: time-to-market, cost-of-
delay, and uncertainty (i.e. risk). Among these, time-to-
market is the key factor involving cost-of-delay, and
analyzing risk. The objective of this paper is to examining by
observation and through controlled interviews if the use of
Agile methodology in NPD process of developing software
applications (i.e. Apps) has positive impact on the three
factors especially in the period time-to-market reduction.

The rest of this paper is organized as follows. Section two
gives the background and problematics and introduces the
foundation for the framework. Section three discusses the
framework outlining the problem setting and the procedure.
Section four presents the lessons learned from the research
results. Section five discusses the outcomes, enumerates
sources of bias in the research and gives a conclusion.

II. BACKGROUND AND PROBLEMATICS

A. Software New Product Development (S-NPD) Process

The S-NPD process consists of activities carried out by
software development industries when developing and
launching software applications (i.e. Apps). A new software
application product introduced in the market involves a series
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of stages, starting with product idea that is evaluated after

consultation with different stakeholders especially the

customers then it is developed, tested, and deployed to the
market [21], [23]. The sequence of activities for apps S-NPD
process is slightly different compare with other NPD process.

In addition, it also differs from industry to industry. We

present a general sequence used in this research project in

Fig. 1 below. The process is not linear in the sense that there

is overlap between phases but these overlaps vary between

the initial phases that are more or less linear and the later

stages with up to 80% overlap [26].

o [nitial market needs survey: This phase is normally
carried out depending on the new product, the targeted
customer base, and industry type. In the case of “general
needs” apps, the survey is informal and it is done online
starting with an idea from a “fan” base. In the case of
domain specific apps, the “survey” can be started by
either the customer base or the apps industry. In this case,
it can start with a complaint or suggestion from a
customer or from several customers. The industry can
then consult with their customer base if they have similar
need or something close to that need.

o Idea generation based on needs: Once the need is
established from at least 5% of the customer base, the
industry then develops a general framework that formally
defined the need and application to business process. The
framework will include potential benefits to the customer
if eventually, the apps are deployed.

Initial Market
Needs Survey
Idea Generation
based on Needs
Stakeholder
Consultation

e Stakeholder consultation: Once the initial framework is
developed, the stakeholders are consulted. These include
the top management, the marketing department, the R &
D section, and the customers. The marketing department
will then package the framework and send it to their entire
customer. The expectation is that between 5% and 15% of
the customer base will return a positive response to the
new product. In addition, a “go ahead memo” and seed
money is required from the top management.

o Concept development: 1f the go ahead is given, a
prototype is developed using either evolutionary
prototyping approach or revolutionary prototyping
depending on the nature of the new product [1]. If the new
product will be integrated with other products and
probably used the same database, then an evolutionary
approach is used with reduced number of functionalities.
If the product will be stand-alone or little interaction with
other company products, then the best approach is a
revolutionary prototyping approach.

e Customer Consultation 1: The prototype is sent to the
customer base for feedback.

o Evaluation and business analysis: The initial concept and
the response from the customers are analyzed and
evaluated from business point of view with emphasis on
the potential risk (uncertainty) associated with the
product.

o Design & development and testing & integration: The full
implementation commence after the evaluation. There is
need to enumerate mitigating factors if there are potential
risks associated with the product.

Concept
development

Customer
Consultation 1
Evaluation &
Business Analysis
Design &
Development
Testing &
Integration
Customer
Consultation 2
o Deployment

Postmortem

Figure 1: Sequence of Activities in S-NDP lifecycle
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o Customer consultation 2: In this case, the developer can
choose to give a final version of the product to selected
customers for feedbacks or give a “reduced” final version
with some important functionality to all the customers for
feedbacks. In the case of Apps, the general approach is to
give out free-of-charge a final version with secondary
functionalities and one or two primary functionalities. The
hope here is that many clients will like the App and be
willing to pay for the full version.

e Deployment: Depending on the result of previous step, the
deployment is either done at once or gradually. For many
commercial Apps, the deployment is generally done
gradually.

e Postmortem: Finally, a group of experts in the company
are tasked with carrying out the postmortem and building
either on the success or failure of the project.

B. Time-to-Market

Numerous terms such as cycle time, innovation speed,
NPD time, and speed-to-market are related to speed in S-
NPD [20], [22]. Among these, the concept of speed-to-market
plays an important role in S-NPD cycle time reduction. Time
is a determinant factor in every product development process
and it is the most important factor in S-NPD. The term “time-
to-market” referred to the length of time it takes to develop a
product from idea to the marketplace [5]. There are several
approaches that could be taken to reduce the duration of the
time-to-market period [18]. The most important decision is
selecting the right approach, because major S-NPD failures
are due to lack of understanding of the requirements or the
customers’ intention and therefore applying an unsuitable
time-reduction approach in order to get to the market quickly
will results in failure. Hence, an approach is turned to a major
concern rather than a success factor. Indeed, any time-
reduction approach, must address three main concerns: skip
steps to save time, speed is too expensive, speed really yields
productivity [20], [22].

Skipping steps [15] does happen when S-NPD
acceleration matters. Obviously, this is accomplished by
skipping some of the work to be done which could be in the
requirements analysis stage or the design process. Although
major skipping occur at these levels, but today’s highly
competitive market, and continuous customers’ demands can
make skipping vital activities unproductive and unbeneficial
routes especially in software development. A good way of
avoiding steps could be in using a flexible process (e.g. Agile
methodology) or components reuse and thereby giving more
value to product release-time rather than implementing
unnecessary features. Therefore, the key observation from
skipping steps is to identify the unavoidable details and at the
same time ignoring the extra and unnecessary steps.

In S-NPD process, speed has its own money value and if
it is too expensive to achieve, product managers will not
reduce the product cycle-time at the expense of paying for the
compressed time. In general, there is always a tradeoff
between time and development cost. In the same way,

delaying the product development process has a hidden cost
called “The Cost-of-Delay.” Hence, a balance between cost-
of-speed and cost-of-delay is needed and very important [9],
[11].

Productivity is another crucial factor in reducing
production cycle time. Product managers determine their
product cycle time by analyzing the amount of productivity
they can get out of their resources. In fact, the more products
get developed at a given time duration, the less costly is the
production process. One important issue that must be
considered is that faster development requires enhanced staff
and optimized techniques which in turn will add—in a new
cost to development.

C. Uncertainty in S-NPD

Uncertainty is defined as immeasurable probability or
unknown probability in economics [22]. It is also known to
be the lack of information, lack of knowledge, and inability to
assign probabilities on the effect of a given factor on success
or failure of a decision. In [15], uncertainty is referred to as
the unpredictability of the environment, inability to predict
the impact of environmental change, and the inability to
predict the consequence of a choice response. Therefore, in
each product development, where customers’ demand and
marketplace play the role of outside environment of a
company, uncertainty is involved. This is due to the fact that
we can never be 100% sure about what customers’ demands
or marketplace situation are going to be. Also, suppliers,
competitors, distributors, regulator factors, and technology
deliver major portion of uncertainty into software product
development process.

D. Agile Methodology

Agile approaches are software incremental development
methods in which increments are small starting with primary
functionalities and new versions are released as time goes on
[4], [5], [19]. The software business is operating in a global
market and rapidly changing environment with increasing
complexity. Economic conditions are changing coupled with
competing IT products and services and the demand for on-
time and on-budget delivery. So, software has to be
developed quickly and on time to respond to the different
pressures (competition, on-time delivery, and costs). A
solution in this wise could be “rapid development”
methodology [28].

The traditional software process approaches that are based
on complete specification of requirements, then design, build,
and test are not geared towards rapid software development
[14]. In any case, the modern software business operates in a
changing environment and it is seldom practical to have or to
derive a complete set of stable software requirements. Often,
it is after a software product is delivered and users gained
experience using it that the real requirements are discovered.

Rapid software development idea is not new however the
notion took off in the early 2000 with the development of
agile approaches such as extreme programing (XP) and
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scrum. All rapid development approaches share three
characteristics: requirement analysis (if any), design, and
implementation are interleaved; the software is developed in
increments; and the interface is designed and developed using
evolutionary approach with 4G programming languages.
Given below is the brief summary on two of the most popular
approaches in agile methods: extreme programming and
Scrum.

Extreme programming (XP) [3], [4], [6], [16], [24], [29] is
one of the well-known agile methods. Software requirements
are expressed as scenarios often called user stories. They are
implemented as series of tasks. Programmers work in pairs
and develop tests before writing source code [4]. In general,
there is a short time span between releases. In XP, small
increments and frequent releases of software systems are
supported; customer involvement is paramount through direct
engagement; people, not process is the politic; change is
embraced; and simplicity is maintained [19].

Contrary to believe, Scrum is not an agile method in the
technical sense of prescribing specific programming practices
rather it is a management approach for iterative development.
It is seldom used alone. In a sense it can be used in
conjunction with XP in order to manage the iterative and
incremental development approach [17]. Scrum consists of
three phases: planning and architectural design, sprint cycle,
and project closure. The first phase is where general
objectives for the project, design, and architecture are
established. The third phase is where the project is wrapped
up and postmortems are defined. The middle phase called
sprint is very interesting and it consists of four spiral steps:
Assess, Select, Develop, and Review, and it continues in the
spiral re-starting with assessment (i.e. Assess) and so on. The
sprint phase is the central part of Scrum and this is what is
normally used to support the management of iteration in other
Agile methods (e.g. XP). The central idea in Scrum is that the
whole software development team needs to be empowered to
make decision, that is, every member of the team is “a project
manager.” Important characteristics of Scrum are as follow:
fixed length sprints of between two to four weeks; the list of
tasks to be done serves as the starting point; selection
involves all project team members; short daily meetings
organized by the scrum master; and review and presentation
to stakeholders [4], [10], [17], [18], [24], [28].

Agile methodology is developed to be used by small
project teams and for small to medium sized software project.
It is very difficult to use agile process for a very large
software project. Nevertheless, there has been great deal of
interests in scaling agile methodology to develop large
software projects. Two of such perspectives are scaling up
and scaling out [25] but the discussion of these perspectives
is beyond the scope of this paper. However, there are few
problems in the application of agile method. In the first place,
customers are integral part of agile approach and it can be
very difficult to maintain the interest of customers involved
in the process. Secondly, paired team members may be
unsuited to the intense involvement that characterizes agile

methods. Thirdly, it can be very difficult prioritizing changes
when there are multiple stakeholders with conflicting
interests. Lastly, maintaining simplicity which is the hallmark
of agile method demands extra effort on the part of the
project team members and this can delay project take off and
extend delivery time.

III. THE FRAMEWORK

A. The Setting

The setting for this research project is based on a final
year Software Product Management course (SYSC 4106)
piggy-back with a graduate course (TTMG 5006) in Software
Project Management at the Department of Systems and
Computer Engineering, Carleton University, Ottawa, Ontario,
Canada. 1 have been teaching the course since fall 2002
except when I was on sabbatical leave. It is a three credit
hour course with five contact hours per week — three hours of
theory teaching and two hours of practice otherwise called
laboratory assignments. Starting from fall 2007, I developed a
set of project assignments for students developing iOS
software apps using agile methodology (extreme programing
and Scrum) and the classical waterfall model — the so called
V-model. Each year we have two apps development projects
with one project group using agile method and the other
project group using V-model. In addition, we set up two
customer groups that will interact with the technical groups.
The research method is by observation based on a controlled
qualitative approach. In addition interview was conducted
using a controlled group of former students. The result of the
interview process is presented in section five.

B. The Procedure

e A project meeting was organized during the second week
of the semester to discuss the projects and form the
various groups (one group for agile methods, one group
for V-model, and two customer groups).

e During the third and fourth weeks, we developed the
projects  specifications, schedules, memorandum of
agreement between the customer groups and the technical
development groups. In addition, we set out rules of
engagements as follow:

o There should be no communication between the two
technical groups during the project period.

o The technical groups will be working on different
project at the same time. For instance, if group one is
working on project number two, then group two will
be working on project number one.

o The project duration is four weeks for each project and
not more than three hours of programming and
discussion per week at a dedicated computer
laboratory.

o The project customer groups will meet with the
technical project groups weekly and not more than one
hour meeting to discuss progress and problems. Each
customer group is in charge of different project.
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o The instructor will meet with the groups separately bi-
weekly to discuss mainly problems encountered and
possible solution and to collect “lessons learned”
during the period.

o The total duration for the two projects is eight weeks.

o The time to market was set to the last week of the
semester (i.e. week 15) when all the class members
gathered for five hours of presentations, discussions,
selling, buying, and to develop postmortems for the
projects.

o Each technical development team must use the S-NDP
lifecycle defined in figure 1, section 2.1 starting with
the “concept development phase.” The three initial
phases of the lifecycle are eliminated because these
were done together as a class during the first two
weeks.

o Different students groups work on the same projects for
three consecutive years before changing to a new set of
projects. This is done to collect enough lessons learned
and to try as much as possible to reduce bias.

e In order to introduce technical uncertainty, the instructor
organizes a weekly meeting with the customer groups to
discuss project requirements with them. The idea here is
that when they meet with the technical project teams, they
can either change a project requirement or introduce a
new requirement in order to see how the project team will
react. The instructor is an observer during these meetings.

IV. LESSONS LEARNED

In this section the lessons learned are divided into three
parts: Time-to-market, cost-of-delay, and uncertainty.

A. Time-to-Market

Time is a determinant in every product development and
software apps are not exception. The quicker the product gets
to the market the larger the size of market share a company
gets vis-a-vis the new product or technology. The number one
lesson from this research project is that the use of agile
methodology in developing apps can take the product to the
market quicker compared to using the rigid linear process and
in our case the waterfall V-model. Over the eight years period
(2006/07 to 2014/15 academic years), the Agile project
groups using the Agile methods were able to either complete
the implementation of the apps or complete at least all the
primary functionalities of the apps compared to the group
using waterfall V-model.

Now, if time-to-market is broken down to two aspects:
productivity and beating the competition to market, the
winner is still the agile methods group. Firstly, the agile
method is suited to our definition of S-NPD lifecycle phases.
Secondly, the agile methods groups were able to interact very
well with the customers (i.e. the project customer groups)
because one of the important characteristics of agile
methodology is customer involvement which is privileged
over process. The V-model groups suffered from rigid

process approach that gives more importance to process
compared to people. Although we did not take the product to
a “real” market but, from the controlled laboratory
observation we can conclude that the agile groups will get to
the market faster than the V-model groups. However, we
could not measure the impact of increase sales which is a
part of beating the competition to market. However, in terms
of “product likeness”, the agile groups also obtained the best
results. It was very difficult to measure productivity by
observations. Productivity aspect is taken into account as a
factor in compressing product cycle time and the more
products get developed at a given time duration, the better the
productivity and the less costly is the production process. Our
problem is twofold in that the two groups are using the same
S-NDP lifecycle phases and they have to follow a rigid
project schedule. So, in terms of product cycle, there is no
difference between the two teams. However, if we used speed
to market as a measure of productivity then the agile groups
will be on top.

B. Cost-of-Delay

The cost-of-delay in our case is measured by inviting 20
students to check the apps developed by the two groups and
judging by “likeness” that is, intention to buy the apps we are
able to determine which apps “sells” the most. In general, the
cost-of-delay is the amount of profit a company loses when
its product is delayed by an amount of time (a day, a week or
a month). So, we created a simple profit-and-loss statement
that says that if a product sells (i.e. liked by the invited
students) at least ten copies the cost of production is covered.
Using this subjective measurement, the agile method was the
winner because the agile groups were able either to complete
their apps or complete more functionalities compared to the
V-model group. In this case, the cost of delay is the profit lost
by the V-model group compared to the agile method group
profit. However, it is very important to note that the cost-of-
delay varies widely for different projects within a company.
For example, an open source apps developed by a company
to source interests and gauge the marketability of the product
will have a different cost-of-delay compared to a product
going into the market for profit. In addition, the cost-of-delay
affects the following [5], [7], [8], [13], [27]: product
introduction delay, development budget overrun, product cost
overrun, and product performance shortfall. In our case, we
only measure “product introduction delay” and part of
product performance. We assume that there is no budget or
cost overrun.

C. Uncertainty

In NPD, uncertainty can be divided into two major types:
technological and market [9], [11], [20]. Technological
uncertainty refers to the degree of unfamiliarity with a given
technology or the change in the technology used for
developing product which is new and rapidly evolving. The
market uncertainty refers to the ambiguity about customers’
demand and satisfaction. The market uncertainty increases
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when there is a fast-changing market or a new market, in
which customers and their needs are not clearly known.
However, the categorization of S-NPD uncertainty is
generally based on risk factors and they are potential
problems that might affect the successful completion of a
software project. Dealing with software risks involve risk
identification, analysis, planning (or decomposition), and
monitoring (or reduction). In S-NPD, it is very important
when dealing with a risk factor to have a balance between the
impact, the probability of occurrence, and management
concern (i.e. costs and deadlines). In this research project, the
variations in risk factors [25] is divided into known risk
factors (or the so called Acceptable risks) which can be
effectively managed thorough a comprehensive project
management plan; less known risk factors (or the so called
As Low As Reasonable Practical ALARP risks) which can
be handled thorough risk management plan; and unknown
risk factors (or the so called Intolerable or Unacceptable
risks) which are very difficult to mitigate and the best plan is
to have contingency budget or try to eliminate the risks if
possible. Known risk factor has little or no uncertainty and if
any, the uncertainty is specific. Less known risk factor falls
between specific uncertainty and general uncertainty. The
unknown risk factor has unknown information and with the
risk uncertainty realm falling into the complete uncertainty
spectrum and very dangerous.

In our case, we are dealing with technological uncertainty
and it moderates the relationship between speed-to-market
and new product (i.e. the apps) success. Studying S-NPD
processes of different companies have shown that market
uncertainties are strongly associated with longer development
times than are technological uncertainties [11]. This is due to
the fact that it is much easier to adapt to the new technology
rather than fully understanding customers’ needs [11], [12],
[20]. To resolve technological uncertainties only internal
interactions are required. In the case of market uncertainties
interactions are external and are often performed in trial-error
manner.

The results of our study show that:

e Agile development approach does not necessarily bring
the expected commercial success, and in fact, for the
situation where the development of apps is involved, rapid
development could results in failure if proper plan is not
in place for the evolution of the product. XP and Scrum
development methods focus on the “now” that is, getting
the product to the market quickly and getting a share of
the market. But, software business is never certain
because the requirements are not fully known until the
product is used and after the release of many versions of
the same product. So, in S-NPD, evolution is as important
as the market share [1], [2]. A company can lose its
market share very quickly if the quality of its product
suffers adverse effects. This is more serious if there is no
effective product evolution mechanism in place.

o If the risk factors are known, agile methods are better
placed compared to linear methods of waterfall models.

The only problem here is that all the risk factors in
software development project are never known in advance
and there is still need to have contingency plan.

e In the case of less known or unknown risk factors, the
rigid processes (i.e. waterfall type processes) are better to
handle such situations compared to agile method methods.

V. DISCUSSION AND CONCLUSION

In this research project we have studied the impact of
agile methods and a linear process on the three factors (time-
to-market, cost-of-delay, and uncertainty) affecting Software
New Product Development (S-NPD) vis-a-vis the
development of software apps. Time as a critical factor
affects product development significantly by giving the first-
mover advantages such as: setting higher prices, garnering
dominant market share, and acquiring customer loyalty.
Companies set their number-one goal being the early-
producer to benefit from these advantages. Some set of
strategies such as: time-based competition, first-mover
strategy, fast product development cycle time and on-time
schedule performance are implemented by companies to
achieve advantages over competitors. The important point is
selecting the right strategy which best suits the company
resources and financial goals. Thus, managers follow a policy
which shortens their production cycle and therefore gets them
to the market sooner to benefit from a competitive advantage
and a longer sales life. The concept of cost-of-delay as a
second factor gives value to time and discusses the
importance of early or on-time production.

Product development is affected by four types of
uncertainty: ~ Market Newness, Market Turbulence,
Technological Turbulence, and Technological Novelty.
Studies have shown that if a company is not familiar with
technology or market uncertainty; it will require greater effort
and commitment on the part of the company; and it would
also demand that the firm works harder to get individuals and
organizations closer to each other to reduce the uncertainty.
Our focus in this paper is on the technology uncertainty.
Judging by the lessons learned (section 4.0) from the research
project using control observations over a period of eight
years, we can conclude (or propose) that something has
changed in S-NPD through the use of Agile methods in the
development of software apps and this change is somehow
positive.

In addition, the research conducted a controlled telephone
interview with 50 former students now working for IT
companies with at least 30 of them working in the software
apps development related companies. The results of the
interview are as follow. About 80% of the 50 students
confirmed that they are using hybrid version of agile methods
to develop software apps; about 90% of the 30 former
students working in software apps related industries
confirmed that they are using hybrid agile methods that
include XP and modified Scrum process. The Scrum is
modified to account for evolution and maintenance [1], [2] of
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the products. Out of the 50 participants in the telephone
interview, 74% confirmed that they were able to get to the
market quicker compared to when they were using rigid
linear process. Finally, 55% indicated that handling risks is
very difficult when using agile methodology especially when
the risk factors are either less known or unknown.

This research project recognizes the fact that time-to-
market, cost-of-delay, and uncertainty are three important
research areas for improving new product development
process especially S-NPD. The following are possible future
research opportunities. A longitudinal research approach can
be used in the following cases:

A. Time-to-market

Longitudinal research can be used to study the effect of
rapid production on profitability and other advantages of
being the first-mover. A possible research criterion in this
area would be studying two or more competitor companies
during two separate periods (let’s say two production cycles
i.e. two new products) where at any point in time only one of
them gets the chance to be the early producer with other
playing the role of fast-follower. The purpose of this study
would be to analyze the effect of quick production (i.e. the
use of agile methods in S-NPD) on current and future success
of developments. The question here is how early can the
production of a new product brings in success for next
projects at hand even though the company will not be able to
be the first-mover for the next productions.

B. Cost-of-delay

Aside from monetary loss of late production, we can study
other aspects of delaying production. For example, lateness in
production could have a direct impact on customers when the
customer is another manufacturing company that uses our
product as raw material for its assembly lines. That is,
developing software apps for another IT company to be
included in a larger software project. Studying the effect of
delayed production on customer’s reliability can be a possible
research area.

C. Uncertainty

Different types and levels of uncertainty have different
effects on every S-NPD. Size of the company is also a
negotiable characteristic when looking at the effect of
different uncertainties on new product success. Therefore,
performing studies using longitudinal approach on large and
medium sized samples would provide an interesting set of
results.

This paper will not be completed without addressing
sources of bias. There are many sources of bias in this
research project. The first is that the experiments (i.e. product
requirements) are well-defined and the sample (i.e. number of
projects and the interview sample) is very small. Secondly, it
was conducted in a laboratory setting with well-defined
boundaries so the influence of environmental external factors
is limited or nonexistence. Thirdly, it is a one-man show in

the sense that the course instructor is the sole arbitrator and
judge of the projects. Fourthly, the project did not consider
factors such as market turbulence, technology turbulence,
technology novelty, integration of multiple technologies,
newness to customers, staffing teams adequately, and the
complexity associated with product and customers. Finally,
everything (i.e. project requirements, project team formation,
processes, and the interviews) in this project is controlled.

In conclusion, this paper proposes the following
hypothesis: “The factors affecting software new product
development (S-NPD) vis-a-vis the development of software
mobile apps and using agile methodologies have shifted
positively towards getting to the market early and reducing
cost-of-delay but uncertainty is still a concern.”
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