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Abstract. The ISO/IEC 29110 standard has at its core a Management and
Engineering Guide [1] which are targeted at very small entities (enterprises,
organizations, departments or projects) having up to 25 people [2], to assist
them unlock the potential benefits of using standards which are specifically
designed to address their needs. This paper is concerned with understanding the
issues that affect the adoption of software process standards by Very Small
Entities (VSEs), their needs from process standards and their willingness to
engage with the new ISO/IEC 29110 standard in particular. This paper bring
together two complimentary studies undertaken in Ireland and Ecuador which
pose questions to VSE management regarding opinions, attitude and sentiment
towards the adoption of the VSE designed standard ISO/IEC 29110. A series of
interviews were untaken in both countries counties with qualitative data
analysis utilizing the grounded theory coding mechanisms, to produce a picture
of the current situation. This paper serves as a roadmap for both researchers
wishing to understand the issues of process standards adoption by very small
companies and also for the software process standards community.
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1 Introduction
There are multiple approaches to organizing the software development process and
multiple factors influencing the software development process [3], with two major
ones being the traditional (or plan based), which rely primarily on managing explicit
knowledge, and agile methods, which primarily rely on managing tacit knowledge
and recognizes the importance of human interaction in the software process [4, 5].
Due to the rich variety of software development settings (for example: the nature of
the application being developed, team size, requirements volatility), the

implementation of a set of practices for software development may be quite different
from one setting to another [6].
Projects are the cornerstone of all business activities in small and very small
companies. Firms must complete various projects to achieve their financial goals and
obtain information. Business owners and managers have only one attempt executing a
project successfully. Hence, the process must be carefully thought out and planned.
In their study into why software projects fail [7] have shown that software specialists
spend about 40 to 50 percent of their time on avoidable rework rather than on what
they call value-added work, which is basically work that’s done right the first time
Administering software development is usually achieved through the introduction
of a software project management process. However, implementing software project
management controls in very small software companies is a major challenge. This
paper introduces the project management practices in the newly published ISO/IEC
29110 [1] standard Software Process Lifecycles for Very Small Entities. The
following sections discuss the role of project management in general, the structure of
ISO/IEC standard and its project management practices.

1.1 Research Problem
In the current economic environment software quality is increasingly being seen as a
subject of concern for growth and evolution of software companies in general, no
matter what the size. Further quality orientated process approaches and standards are
maturing and gaining acceptance in many companies. However, the use of ISO/IEC
systems and software engineering standards remains limited to a few of the most
popular ones. VSE specific standards such as ISO/IEC 29110 Software Process
Lifecycles for Very Small Entities has been developed to assist and encourage very
small software organization in assessing and improving their software.
This paper is concerned with understanding VSEs issues regarding adoption of
standards, their needs from process standards and their willingness to engage with the
new ISO 29110 standards’ in particular. Accordingly the research question addressed
by this study is “What is the opinion, attitude, sentiment and feeling towards the
potential benefits of adopting a VSE specific standard such as ISO/IEC 29110 by VSE
management and staff?”. In order to investigate this research question, the authors
have conducted two complimentary studies, one in Ireland and the other in Ecuador,
which pose questions to VSE management and staff regarding opinions, attitude and
sentiment towards the adoption of the ISO/IEC 29110 standard.
This paper is divided into 5 sections. Section 2 presents the background study of
the study and outlines ISO/IEC 2910 in detail. Section 3 explains the overall research
processes that have been applied in this study. A section 4 discusses all the findings
and results of the study. Section 5 presents some concluding remarks and discusses
future work.

2 ISO/IEC 29110 Standard
The ISO/IEC 29110 standard “Lifecycle profiles for Very Small Entities” [1] is aimed
at addressing the issues identified above and addresses the specific needs of VSEs [8–
10] and to tackle the issues of poor standards adoption by small companies [11–13].
The approach [14, 15] used to develop ISO/IEC 29110 started with the pre-existing
international standard ISO/IEC 12207 dedicated to software process lifecycles. The
overall approach consisted of three steps: (1) Selecting ISO/IEC 12207 [16] process
subset applicable to VSEs of up to 25 employees; (2) Tailor the subset to fit VSE
needs; and (3) Develop guidelines for VSEs.
The basic requirements of a software development process are that it should fit the
needs of the project and aid project success [10]. And this need should be informed by
the situational context where in the project must operate and therefore, the most
suitable software development process is contingent on the context [5, 17]. The core
situational characteristic of the entities targeted by ISO/IEC 29110 is size, however
there are other aspects and characteristics of VSEs that may affect profile preparation
or selection, such as: Business Models (commercial, contracting, in-house
development, etc.); Situational factors (such as criticality, uncertainty environment,
etc.); and Risk Levels. Creating one profile for each possible combination of values of
the various dimensions introduced above would result in an unmanageable set of
profiles. Accordingly VSE’s profiles are grouped in such a way as to be applicable to
more than one category.
Profile Groups are a collection of profiles which are related either by composition
of processes (i.e. activities, tasks), or by capability level, or both. The “Generic”
profile group has been defined [10] as applicable to a vast majority of VSEs that do
not develop critical software and have typical situational factors. This profile group
does not imply any specific application domain, however, it is envisaged that in the
future new domain-specific sub-profiles may be developed in the future. To date the
Basic Profile [1] has been published, the purpose of which is to define a software
development and project management guide for performing one project at a time.
Finally, the results obtained from systematic literature review of the ISO/IEC
29110 standard [18] show that there is an increasing interest on it.

2.1 Engineering and management guide
At the core of this standard is a Management and Engineering Guide (ISO/IEC
29110-5) [1] focusing on Project Management and Software Implementation. The
purpose of the Project Management process is to establish and carry out in a
systematic way the tasks of a software implementation project, which complies with
the project’s objectives in terms of quality, time and cost. Project Management
generates a Project Plan to direct the software project. During the execution of the
project Change Requests may cause revisions to the Project Plan. The project is the
subject of Project Assessment and Control during the lifetimes of the project until the
Software Implementation is complete and Project Closure occurs.

Software Implementation (SI) produces a specified software system implemented as a
software product or service. This process starts with the establishment of Software
Requirements, after which Architectural and Detailed Design are produced. Software
is the Constructed and verified using Integration and Test procedures. The final
staged being product delivery to the customer.
Within ISO/IEC 29110, the purpose of the Project Management process is to
establish and carry out in a systematic way the Tasks of the software implementation
project, which allows complying with the project’s Objectives in the expected quality,
time and costs. It is intended to be used by the VSE to establish processes to
implement any development approach or methodology including, e.g., agile,
evolutionary, incremental, test driven development, etc. based on the VSE
organization or project needs.

2.2 Deployment and Implementation Assistance
In order to assist with the deployment of ISO/IEC 29110 and to provide guidance on
the actual implementation of ISO/IEC 29110-5 in VSEs a series of Deployment
Packages and Implementation Guides have been developed to define guidelines and
explain in more detail the processes defined in the ISO/IEC 29110 profiles [19].
A set of Deployment Packages (DP) (which are freely available from [20]) are a set
of artifacts developed to facilitate the implementation of a set of practices, of the
selected framework, in a VSE. A DP is not a process reference model (i.e. it is not
prescriptive). The elements of a typical DP are: description of processes, activities,
tasks, roles and products, template, checklist, example, reference and mapping to
standards and models, and a list of tools. Packages are designed such that a VSE can
implement its content, without having to implement the complete framework at the
same time.
To date a series of pilot projects have been completed in several countries utilizing
some of the deployment packages developed [21]. For example in France, a pilot
study [22] was conducted with a 14-people VSE that builds and sells counting
systems about the frequenting of natural spaces and public sites. Furthermore a series
of studies have been conducted to understand the perceptions [23] and potential
commitment [24] of VSE management towards ISO/IEC 29110 [25].

3 The Research Process
The investigation of stakeholder perception in VSEs towards the adoption of process
standards and ISO/IEC 29110 in particular relies heavily on eliciting and
understanding the views of those who manage and deploy the software processes in
situ and the interpretation of these experiences and the reality of the situation under
study. The study therefore, naturally lends itself to the application of qualitative
research methods, as they are orientated towards how individuals and groups view
and understand the world and construct meaning out of their experiences. Therefore,
the need for a deep understanding of the issues in VSEs calls for a qualitative research

approach. The objective of the present study is more focused on creating a detailed
description rather than creating a theory, accordingly a pure Grounded Theory (GT)
method is not applicable but only GT coding process will be used in order to assist
researcher in analyzing present study data [26, 27]. As depicted in Fig. 1, this study
has four main phases. In the first two phases, the data collection processes in two
countries are completed utilizing individual and focus group interviews. In the third
phase, GT coding process was used in analysis data. Finally the data is interpreted and
presented in this paper.

Fig 1. Research Process

3.1 Data Collection Methods
For quantitative data collection two complimentary data collection methods individual
and focus group interviews. Interviews and Focus Groups are a resource-demanding
data collection method; activities such as planning, conducting and analyzing are
time-consuming by nature. However, interviewing people provides insight into their
world; their opinions, thoughts and feelings and therefore we propose these as suitable
data collections mechanisms. In particular focus groups explicitly use dynamic group
interaction as part of the method to achieve enhanced data gathering, as it can for
example activate details of forgotten experiences and also generate better data through
wide range of responses. This means that instead of the researcher asking each person
to respond to a question in turn, people are encouraged to talk to one another: asking
questions, exchanging anecdotes and commenting on each other’s experiences and
points of view [28]. Both methods should be used properly and the sessions should be
planned and executed well and with appropriate rigor in order to avoid potential
sources for unwanted bias. Interviews and focus group were also recorded in order to
prevent loss of information. Thus, the interviewer was able to pay more attention to
the subject.
The individual interview approach was used in this study in order to discuss the
topics in depth, to get respondents’ candid discussion on the topic and to be able to
get the depth of information of the study situation for the research context [28]. This
process followed by semi-structured interviews approach which includes the openended and specific questions. This approach allowed us to gather not only the
information foreseen, but also unexpected type of information. The respondents for

the individual interview session are the managers from the identified Irish Software
VSEs and went around 20 to 30 minutes in duration. Although, the approach carried
out in Ecuador was tailored due to the language, cultural differences and actual
development of the Ecuadorian software industry, the duration of the sessions is
described in section 3.4. The use of semi-structured interviews is very frequent in the
software engineering literature e.g. [29–31].
The second interview method is the focus group interview. It was used in this
study because team members develop the software and the existence team interactions
helped to release inhibitions amongst the team members and are from the same
company as the individual interviews participants. Focus group interviews were also
chosen because it was the most appropriate method to study attitudes and experiences;
to explore how opinion were constructed and to understand behaviors, values and
feelings [28]. Focus groups have been used in the past in software engineering
scenarios as valid qualitative methods, e.g. [32, 33].

3.2 Data Analysis Methods
We followed the qualitative contents analysis method and adopted the Grounded
Theory (GT) [34] data coding process to analyze all collected data and have a
systematic data coding activities. This study has essentially employed the Strauss and
Corbin [34] approach because the researchers have personal and professional
experience on software development. It is supportive of theory building and
contributes to “theoretical sensitivity”, the ability to understand the data’s important
elements and how they contribute to theory. According to Strauss and Corbin [34], the
theory that is derived from the data is more likely to resemble what is actually going
on than if it were assembled from putting together a series of concepts based on
experience or through speculation.
Data analysis may begin informally during interviews and continue during
transcription, when recurring themes, patterns, and categories become evident.
Coding is the key process in GT. It is the first step of data analysis and begins in the
early stages after the first interviews for data collection. They assert that the coding
procedures in GT are neither automatic nor algorithmic - “we do not at all wish to
imply rigid adherence to them”. Therefore, flexibility may be necessary in certain
circumstances. There are two types of codes produced as a result of data analysis or
coding. This process involves the development of the codes, code-categories and
inter-relationship of categories which is based on the GT process and coding strategy.
Three coding techniques proposed by GT methodology: open coding, axial coding
and selective coding have been applied in order to assist researchers in analyzing
qualitative data and are explained below in the context of this study. In this part all
qualitative data gathered from individual interviews and focus group interviews were
analyzed and coded. This process involves the development of the codes, codecategories and inter-relationship of categories based on the GT process and coding
strategy [34].

3.3 Study Participants
Recruiting participants is a significant challenge for any research project as they have
to spend time on what are often seen as a “non-productive” activity. As two of the
authors has firsthand knowledge of their local software industry (ie. Ireland and
Ecuador), potential candidates from commercial software VSEs were been identified
through prior working relationships. In addition, in Ecuador an e-mail invitation was
distributed to 30 enterprises of Ecuadorian Association of Software (AESOFT).
Despite this effort, the organizations were selected based on availability therefore it
was a crucial factor for their selection, which is a common practice [35].
To ensure participants were fully informed about the implications of their
involvement in the research and to comply with the issue ethics, each potential VSE
was provided with a research profile. In addition, each person who agreed to
participate in the research project as an interviewee was asked to notify via e-mail that
confirmed that they had understood the implications of their involvement and that
they were willing to participate.
Within the Ecuadorian software community 3 VSEs, representing 3 interviews and
3 focus groups, took part in the fieldwork the semi-structured interview and focus
group were performed. Within Ireland 6 Irish-based VSEs, representing 6 interviews
and 6 focus groups, took part in the fieldwork the semi-structured interview and focus
group were performed. In Ecuador the data collection process took 3 months and in
Ireland 6 months, which included identifying suitable companies, contacting and
confirming potential respondents’ process, conducting individual and focus group
interviews process.

3.4 Conducting the Interview and Focus Group Sessions
All of the interview and focus group sessions were conducted in a similar manner
with one exception. In Ireland all interviews and focus groups were conducted in
person at the VSE office location. However, in Ecuador on-line meetings were
selected because the geographical location of the researchers (at the time of the study
was conducted) and associated difficulties. Although these online forms provide many
advantages over traditionally conducted meetings (e.g., savings in travelling and
venue costs, participants feel more comfortable giving negative or controversial
feedback), they also have distinct drawbacks, too, such as the task of the moderator
can be much more demanding in online than in face-to-face settings [36].
The data was collected by conducting semi-structured interviews with Software
Project Managers. Two interviews lasted approximately two hours and a half and one
three hours. Conducting Semi-structured interviews instead of completely structured
ones help with emergence of the real concerns of participants rather than forcing a
topic that may be viewed as trivial by the participants. As the nature of the interviews
had been open, when the conversation moved towards new and interesting areas
relevant to the subject, the interviewer pursued and explored the new directions.
Keeping this in mind, the focus group was performed with software developers,

lasting from one hour and a half to two hours. Again, this approach was helpful to
understanding of respondents based on data collected previously.
Every meeting was voice recorded and then transcribed. A complete transcription
is very time consuming, but it avoids the loss of data. In this way, it was easier to
recall the content clearly and to gain a thorough insight into the all the data material.
The transcriptions were used for the coding of data in the subsequent analysis phase.

4 Study Findings and Discussion
From the qualitative data analysis process, which adopted the GT coding approach,
we categorise the issues into several identified categories as shown in table 1. The
details of the main categories are presented below, which grouped and listed out in
detail the important variable that was gathered from the analysis of understanding the
actual software process development in very small companies.
Table 1. GT Themes, core categories and categories
Sub Category

Category

High Awareness on Standard
Standard Benefit Awareness
Low Acceptable
Less Priority
Perceived Need
Resource Demand

Level of Interest
and Awareness
Level of Acceptance
Barriers Towards
Adoption

Main Category
Quality
Standard
Acceptance
Level

4.1 Level of Interest and Awareness
This category explains VSEs level of interest and awareness regarding software
quality standards in general and of ISO/IEC 29110 in particular. Our analysis has
shown that there is an interest and awareness about software process standards and the
potential benefits from having a quality standard especially the ISO standards.
Leading to a quality product, create consistency, improve company image, create
consistency in development work, improve work process and good for business are
the main points that the interviewees gave, which indicates VSEs high awareness and
interest about the benefit of having software quality standard. One company explicitly
expressed that the company had planned to adopt the ISO 9000 but due to several
constraints as have been discussed above made the plans to be put on hold. This
situation shows that VSEs have an interest and are aware about the benefit adopting
software quality standard. This level of interest and awareness is illustrated in the
following interview extracts: “Yes we do plan too, but since we started we have
growth so quickly… we spend time learning how we want to do… we started to put
those processes in place so when we grow we have a good platform.” and “They
[software quality standard] are nice. It would be great to have them in order to have
a consistence software process up and running.”

The analysis has also shown that there is an indicator that small companies are
interested and are aware about software process and quality standards. The
interviewed companies believe that the potential benefits from having a quality
standard, and in particular ISO/IEC 29110, could be a quality product, improving
company image, improving work process, creating consistency in development work,
making the business more profitable because less time is spent on non-productive
work. As one interview subject explained “I think it [standard] is necessary, let us not
beat around the bush, but you have to adapt it to the reality of the company. As I told
you, each reality is different ... so I have assumed few things and implemented few
things because it is necessary. You cannot live without it”. This concept was backed
up by another who explained “If you could achieve the standard ... eventually you
could decrease the costs because you would have a defined process”. Finally a further
participant remarked, “The great benefit is a more controlled software development
process so take less time to finish …”
4.2 Level of Acceptance
Based on the analysis of the data the researchers found that none of the VSEs are or
have plans to adopt or accredited any particular standard in their software
development process. Interview data analysis identified several reasons that have been
divided to 2 main subcategories (Low Acceptable and Less Priority) in order to
understand the problem in adopting standards. The first subcategory is on the low
standard acceptable issues, which is due to the perception that process standards are
overly involved / complicated and lacking in detailed implementation guidance.
The Level of Acceptance is low because none of the companies are accredited to or
have plans to adopt any particular lightweight software quality standard. They argue
that the software quality standards are not tailored with the current development
process so it is a big challenge. The following three interview extracts describe this
situation: “There is still a lot to do, to document”; “Many companies do not adopt the
standards as they are cumbersome and will not have a return on investment”; and “I
think the first step is to have our well-defined process, we probably need to have our
own product, and I think the next step is to address the quality issues”.
The second subcategory in this part is on the low priority issues. The interviews
analysis also indicates that a software quality standard is a low priority task in
software development process and activities in VSEs. The interviewees have
explained several reasons, which indicate this situation. Not compulsory or low
demand of the accreditation to standards from their client is the main reasons given by
all the interviewees. Higher quality of code and delivery time are seen as more
important that the evaluation of the development process. Software quality standards
were seen as ‘sale tool’ only. They also responded that current software quality
standard objective such as encapsulated in standards such as ISO 9000 are more
toward on the management and services of the software development process rather
than a software technical issues and product. They also believed that the software
quality standards are built for the big companies rather than for VSEs. This is
illustrated in these interview extracts: “If you want to get done quickly then what you
need is focusing to the output not the process”; “A lot of process in quality standard

is nonsense. Some ISO standards tell you to do XYZ steps but they may be not being
beneficial to our business”; “We do informal research if we found something cool
article I will try to followed to improve our process. But seriously standards quality is
not on my list” and “Standard is just a sale tool.”
4.3 Barriers to Adoption
This category explains the barriers to adoption in particular die to a lack of Perceived
Needs and a high level of perceived Resource needs.
The data analysis indicates that VSE believe that they do not need it because they
are small and have limited resources in the company. They were not interested in
adopting any quality standard due to the cost, time and effort involved. In addition,
there are perceived difficulties in implementing a new process that everyone can
understand and follow clearly. One company in relation to CMMI explained such
barriers as “These methodologies [such as CMMI] are still very large for our size.
There are still a gap between our human resource and our financial resources”.
Another remarked on the effect of people related perceptions as barriers by stating
that “I just tell you the people. People should be involved ... there is always resistance
to change”.
On a related point one participant highlighted the need for integration to counteract
barriers by stating “You have to do it along with the daily work ... paper can withstand
all but you have to put it into practice, too”. Another company explained that “We
made up our own methodology, it was adapted to our reality and it works, we need
agility, unfortunately we also need to have formal documentation otherwise the
customer relationships are complicated but I cannot overburden”.
In addition, the adoption of standards would require additional resources which
would have an additional cost to the company. Participants also believed that the
processes as described in software standards are not easy to actually tailor and
implement in these organizations. For example, the view was consistently expressed
that current software quality standards such as ISO9000 cannot be adapted and
followed. In relation to that, all the interviewees believed that involving or adapting
software quality standard in their process will increase the project cost and delay the
project delivery. Meanwhile, they argue that the process involved software quality
standards are not tailored with the current development process, which are more brief,
informal and very light in process. The following interview extracts describe this
situation: “In a company of our size they [standards] would not necessarily add
value… we would need more sophisticated process if we were a larger company”;
and “Too much documentation and you need somebody to just work on the software
process alone. Because our developers are busy with coding, documentation is the
last thing they do.”
Furthermore, the analysis also indicates that the lack of requirement from the
market in general and their customer in particular has contributed to low acceptance
of such standards. During the interviews it was also shown that accreditation against
software quality standards is only important when companies involved or plan to
work with the government bodies or state agencies that have such a requirement.
Contributing to this is the fact that most VSEs clients are private, small or individual

companies which do not have a standards accreditation requirement. The following
interview extracts best describe this situation: “We had never had a problem selling
our stuff or not selling our stuff because of an ISO standard. Microsoft Windows
standard are sometimes important, but ISO who cares!” and “I never heard anything
from sales that we couldn’t sell anything because of lack of ISO standard.”
4.4 Requirements of a Standard
In order to understand more about software quality standards in VSEs, we asked the
interviewees the criteria they considered important in a software quality standard. The
purpose here is to understand in detail the criteria that VSEs consider is important in
order to encourage among small companies the adoption of a software quality
standard such as ISO/IEC 29110. The respondents indicated that it requires a number
of issues to be addressed such as:
• Minimum overhead of resources (time, people and financial)
• More information about the standards such as guidelines, deployment packages
and certification process scheme.
• Papers about case studies of its adoption in terms of time required, workload
and lessons learned.
• Expert Assistance and detailed guidelines
• Provide clear templates
• Provide workshop and/or training on how to actually apply it
Although not all participants were knowledgeable in software quality standards, all
of them agreed that ISO/IEC 29110 could be helpful. As a project manager in one of
the companies, which is EFQM certified company, said: “I think and I am
increasingly convinced that many past years with adequate knowledge could be
compressed into a tablet ... we have done things differently”.

5 Conclusions
The issues identified can be as: the level of acceptance, level of awareness and new
standard criteria. The first category has prevailed that the acceptance level of any type
or model of software quality standard in VSEs is very low and less priority. The
reasons are mainly related to the low level of customer or market requirement, lack of
resources and, lengthy and difficult procedures. However, the analysis also showed
that the level of awareness of software quality standards and its advantage are high
and there are some initiatives or plans to adopt in the not near future. The third
category indicates the criteria needed or proposed by the VSEs, which include the
detail guideline and assistance, less overhead and resources and aligned with VSEs
current process, that must be aware in order to encourage or to attract VSEs seriously
involved in software quality standards.
As ISO/IEC 29110 is an emerging standard there is much work yet to be
completed. The main remaining work item is to finalize the development of the
remaining profiles and the development of additional Profile Groups for other

domains such as critical software, game industry [37], scientific software
development are being studied. In addition, recently, the ISO working group was
mandated to develop a standard for VSEs developing systems engineering [38, 39]
and is investigating ITSM [40] and agile development approaches [41].
The relationship between the success of a software company and the software
process it utilized has been investigated [42–44] showing the need for all
organizations, not just VSEs to pay attention to software process practices such as
ISO standards [45]. Here fore ultimately it is the position of the authors that standards
such as ISO/IEC 29110 have a potential important impact on the software industry.
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