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Abstract—Quite a lot of attention has been paid in the
literature on “how to adopt” software process improvement (SPI)
in Small and Medium Size (SME) software organization in
several countries. This has resulted in limited improvements to
the software industry and impacted the Saudi’s economy.
However, the SPI adoption is one of the major issues in the
domain of small and medium size software organization,
especially in developing countries. The objective of this study is
to investigate the current state of SPI adoption in Saudi Arabia
in comparison to those of the standard models used
internationally which could help in improving the software
quality and have an impact on Saudi Arabian economy. After
examining a number of studies in the literature, we have
designed a questionnaire to survey SME software organizations
in Saudi Arabia. First, we conducted a pilot study with 24 senior
managers to access the intended survey and further improve the
process. Then, we sent out 480 questionnaires to the participants
and received 291 responses. The most interesting part of this
result is that the respondents highlighted the benefits of using
SPI standard; whereby, when asked about the reason for not
using SPI, 64% of the respondents agree that the usage of SPI
standard is time consuming and 55% agree that there is a
difficulty in understanding the SPI standard.

Keywords—Software process improvement; software
organization; software adoption; small and medium enterprises
(SME)

. INTRODUCTION

Saudi Arabia is developing rapidly in the field of
information technology. The number of software organizations
in Saudi Arabia is growing daily. Within these organizations,
many activities, tasks, scheduling and resources need to be
managed and monitored properly by the respective
development team. However, according to [1], in the past 5
years, clients have faced difficulties in getting high quality
products which are reliable and cheap. This is somewhat
considered reasonable since the software industry is relatively
young in Saudi Arabia. Accordingly, the challenge for Saudi
Arabia software organizations is to find a path to apply
Software Process Improvement (SPI) techniques to achieve
high quality process. The motivation behind SPI, usually, come
as a result of business needs such as strong competition,
reduced schedule cycle times, increased product quality and
hence more productivity and profit [1], [2]. Several SPI
standards and models have been proposed to control software
development processes, such as the Capability Maturity Model

Integration (CMMI) [3], International Organization for
Standardization SO 9000 [4], the Software Process
Improvement and Capability determination (SPICE) [5], [6],
Bootstrap [7], [8], Six Sigma [9]-[11]. However, despite the
importance of SPI, it is not clear how these practices are
implemented and whether the required skills and knowledge
are owned by practitioners. In addition, many studies have
proved that all of these models are very difficult to apply in
small and medium size software organizations [12]-[16].
Nevertheless, most of the software organizations in the world
are considered as small-to-medium size; for example, small-to-
medium size organizations represent 97.3 of the total business
established in Malaysia [17], whereas they represents 92% in
Mexico [18] and more than 85% in India, Canada, China, US,
Ireland and Finland [19]. A number of studies have
investigated the adoption of SPI models in several countries,
for example, in India [19], Malaysia [17], [20]-[23], US and
Japan [24], New Zealand [25], Finland [26], Pakistan [27],
Australia [23], [24] Ireland [30] and Mexico [18]. However, to
the best of our knowledge, no prior work exists which aims at
specifically investigating the adoption of SPI in Saudi Arabia.
Hence, it is significant to investigate the current state of the SPI
adoption to help improve the software industry and its impact
on the Saudi Arabian economy. We are not going to measure
the extent to which the improved processes have been fully
adopted, or if the processes have really changed the hearts and
the minds of the practitioners. However, this research attempts
to explore, analyze, and evaluate the adoption of SPI in Saudi
Arabian software organizations, and then understand the
current perspective of software process in comparison to those
of the standard models used internationally. More specifically,
we aim to answer the following questions:

e What is the state of SPI adoption in Saudi Arabia?

e What are the factors that influence the usage of SPI
Standard and the reasons behind not using the SPI
standards? SPI is significant because in primary it
means a new and enhanced software development
process is created.

e Have the employees had a clear explicit understating of
the SPI theory? This is because it is difficult to apply
the SP1 model without fully understanding the model
theory behind it.
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e To what extent can the process activity be supported by
Computer Aided Software Engineering tool.

This paper is organized as follows: Section Il discusses
related works, Section Il describes the methodology used in
the study, Section IV presents the results of the study as well as
our interpretation of these findings, Section V presents
discussion of the results and finally, the paper is concluded in
Section VI.

Il.  RELATED WORK

Several published researches were conducted to investigate
the adoption of SPI in different parts of the world. A survey of
six small-to-medium size software organizations investigated
the adoption of SPI in Malaysian [16]. The results of the study
showed that the level of adoption of SPI in Malaysia is still
very much at the low level. Nizam et al. [31] also surveyed 39
organizations which operate in Malaysia to analyze factors that
negatively influence the adoption of SPI. They concluded that
the adoption of SPI is still at its early stage in small and
medium size organizations. This shows that Malaysian
software organizations are mostly not aware of the importance
of SPI and its impact on product quality. Another survey on
SPI implementation with 50 small-to-medium Indian
companies is conducted in [19]. The findings showed that
developers were responding relatively positively to SPI.
Similarly, 15 companies showed their eagerness for achieving
a CMMI level as the primary goal. In recent study, Mahmood
Niazi [28] investigated the risks that can undermine SPI
implementation from the perspective of software development
practitioners. He interviewed 34 Australian’s SPI practitioners,
and the results clearly identified the differences and the
similarities of the risks by organizational size (i.e. small-
medium and large) and practitioner’s positions (i.e. developers,
managers and senior managers). However, the small sample
data and the week methodology are not sufficient to draw
statistically significant conclusions. The reasons why
organizations do not adopt CMMI in Australian companies
were investigated in [29]. The outcomes showed the most
frequent reasons given by organizations were: 1) the
organization was small; 2) the adoption was too costly, and
3) the organization had no time. In [16] a survey was
conducted over 400 volunteers from 32 countries to question
small organizations about their utilization of SPI models. The
results showed that many difficulties must be overcome to
consider the process effectiveness. As we have seen in the
above literature, there were numerous publications which study
the adoption and implantation of SPI models in Malaysia,
India, Pakistan, Australia, New Zealand, Mexico and United
States. Notably, there is still a huge gap of research and
published studies on the adoption of SPI in Saudi Arabian.

I1l. RESEARCH DESIGN AND METHOD

Since this is an exploratory research, the author wanted to
get both a broad view of the software organization in Saudi
Arabia as a whole, and a more detailed picture of SPI practices.
Initially, a detailed literature review on the adoption of SPI
model was performed, looking at the implementation of SPI in
context of SME organizations, the key success factors and the
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difficulties of the adoption of SPI. After that, a questionnaire
was created to investigate the adoption of SPI in the country’s
SMEs. Questionnaire approach have been used in a number of
similar studies and are presented as a proven technique of data
gathering and analysis [17], [19], [25], [27]. In this section, the
details of the survey are given as shown in the following sub-
sections:

A. Survey Design

A number of experienced studies were analyzed in order to
identify questions that can play a positive role in the adoption
of SPI model. The questionnaire consisted of 21 questions that
were selected mainly from [17], [19], [20], [31], [32]. A pilot
study with 24 senior managers was conducted to validate the
questionnaire.  After considering their comments, the
questionnaire was modified and improved. All questions were
close ended in order to get better number of respondents. The
questionnaire consists of four major parts to capture the
required data as follows:

e The first part is background information of the
companies (size, status, market access, and culture).

e The second part aims to get information about the
respondents (education, experience, and job nature).

e The third part contains SPI practices and knowledge,
and the last part concerns about software development
practice and related project issues.

To conduct this survey, Google forms which is a web-
survey tool was adopted.

B. Survey Approach

The empirical method used in this study is survey
approach. This approach is properly common used method to
collect data from targeted respondents who have the required
knowledge to address the objective of the study.480 SMEs
organizations were identified to be suitable candidates for the
survey through the small and medium enterprises general
authority’s web site’. Then, a short letter that explains the
research objectives along with the questionnaire was sent to
them and 291 responses were received. The response rate was
acceptable due to the privacy policies of the organizations. The
duration of questionnaire was four weeks along with follow up
emails to resolve raised confusions.

C. Analysis

Two basic statistical methods were used to analyze the
collected quantitative data; the methods are descriptive
statistics and frequent analysis. Additionally, the results were
revised by two experts separately to guarantee the accuracy of
the outcome.

IV. RESULTS

This section presents the analysis performed on the
information gathered from the survey. It shows that a well-
designed development process has positive consequences on
the productivity and cost. On the negative side, poor software

! https://smea.gov.sa/en
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development has negative impact on the quality and poor
customer satisfaction [33].

Respondents were asked about their opinion on the factors
which influence their usage of SPI Standard and the reasons for
not using the SPI standards. To simplify these two questions, a
list of some factors affecting the usage of SPI standard were
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selected carefully from the literature [17], [19], [20], [31], [32].
First, an overview of the respondents’ impression of the
benefits of using the SPI standards is presented and it is shown
in Fig. 1. In this 3D graph, the x-axis (horizontal line) present
the benefits of using SPI standard, the y-axis (left side of the
graph) presents the number of respondents and on the z-axis
(right side of the graph), the rating scales are shown.
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Fig. 1. Rating the benefits of using the SPI.

The results show that 60% of the respondents agree that the
usage of SPI standard will increase productivity and improve
management visibility; whereas, 55% agree that the SPI
standard will shorten development time and improve software
quality. Moreover, the respondents strongly agree that the
usage of SPI standard has a significant impact on meeting
client requirements 50% and reducing development cost 45%.
These presented results are consistent with [34], in which they
stated that, most software houses are not able to quantify the
benefits of implementing SPI standard clearly.

Secondly, the reasons of not using the SPI standards were
shown in Fig. 2. In this graph, the rating process shows that
most of the respondents strongly agree that inexperienced staff
59.1% and staff turnover 54.4% are also reasons for not using
of SPI. The most disappointing aspect about the reasons of not
using of SPI standard throughout the ratings scales is that
(64%) of the respondents agree that the usage of SPI standard
is time consuming, and 55% agree that there is a difficulty in
understanding the SPI standard. However, this result occurred
because 73% of the respondents are suffering from the lack of
resources to adopt the SPI standard.
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Fig. 2. Rating reasons of not using SPI.
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Fig. 3. Knowledge of SPI implementation.

The result of the level of knowledge in SPI practices is
depicted in Fig. 3. Despite the importance of the SPI standard,
majority of the employees 46% have low knowledge level of
SPI practice and a 25% have normal level of practices. It is
also shown that 8% of the respondents have zero knowledge
while only 21% have high level of knowledge in SPI standard.

On the other hand, Fig. 4 shows the level of employees’
experience in small and medium size Saudi Arabian
companies. Slightly over two third 69% of the respondents
have between 5 to 10-years of experience and only a quarter of
them 23% have more than 10 years of experience. However,
this was an expected result since the SPI standards were not
written for developed organizations with fewer than 25
employees and are consequently difficult to apply in such small
settings.

In addition, it is shown in Fig. 5 that 46% of the
respondents have used the standard 1SO 9000 in software
development and a very small percentage only 17%of the
respondents used CMMI. Although, the 1SO 9001 standard has
been implemented by many organizations in 187 countries
[35], yet, this standard is criticized in journals, textbooks and at
conferences as it is written for industry (i.e large size), and its
application to the development in the small size organizations
may pose some problem [36]-[38].

7.70%

Y

= (1-5) Years = (5-10) Years = >10 Years

Fig. 4. The level of employee’s experiences.

= CMMI = SPICE = ISO9000

Fig. 5. SPI standard used in Saudi Arabia.

Regarding the duration of SP1 adoption in the organization,
the result of the survey shows that 62% of the respondents
stated that they adopted process improvement program for
more than 5 years. Meanwhile, 13% of the respondents are yet
to start adopting the SPI standard as shown in Fig. 6.

More often, problems arise in every project. Therefore, the
project managers have to strictly comply with software
development process and with management tools such as
budget management, resource allocation, time control, priority
of tasks, testing technology and decision-making tools.
Consequently, whether the projects are completed on time and
(or) on budget is investigated. The participants were asked if
they are receiving technical training courses or not and whether
the communication method is formal or informal. As shown in
Fig. 7, 62% of the projects are completed on budget while 38%
are completed over budget. Comparatively, the results stated
that 46% of projects completed on time while 54% are
completed over time.

H No Adoption
M (1-5) years of adoption
> 5 years of adoption

Fig. 6. Duration of SPI standard adoption.
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Fig. 7. Project management method.

The training courses provided to employees working in the
Saudi SMEs are also surveyed. In this survey, 58% of the
respondents stated that they did not receive training courses to
improve their development skills while 42% of them indicated
that they received course training to improve their managerial
and technical skills. Given these point, self-training method
represented 46%, while 54% used formal training to improve
their knowledge. Moreover, with reference to communication
within the organizations, 55% of the respondents stated that
they use the formal communication channels of the
organization such as official letters and Emails. This means
that the flow of information between sender and receiver is
controlled. Often, Information is collected and flows up to the
top levels of management for review and decision making,
while orders flow down from the top to the place where it will
be implemented. On the other hand, 45% of the respondents

stated that the communication between employees is informal
or through the ad-hoc method; in which the interchange of
information does not follow any channels. Often, they use
social media tools such WhatsApp, Tweeter and Telegram with
any documentary evidence.

The final question outlined project management (Tools and
Techniques) adopted to execute and monitor the engineering
process to ensure conformance of quality as per organization’s
standards. Better use of project management tool help
planning, organizing, and managing project resources and
tasks. After analyzing the results, it was found that the most
dominant software tool used by project managers in Saudi
Avrabia is scheduling tools. The result shows that 37.5% of the
respondents use scheduling tools, while 25% use quality
management tools, 20.8% use project management tools and
16.7% use CASE tools shown in Fig. 8.

@ CASE Tool
@ scheduling tool
 Project management tool

@ Cuality management tool (metrics,
testing. quality insurance )

Fig. 8. Project management (tools and techniques).
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V. DISCUSSION

The results presented in Fig. 1 are interesting where
respondents identified multiple benefits of using of SPI
standard such as increased productivity and management
visibility as well as shortening development time and improve
quality. This was confirmed by [40] who claimed that SPI
models and standards can improve the quality of software by
reducing cost and increasing productivity. In addition, the
respondents highlighted the significant impact of SPI on
meeting clients’ requirements and reducing development cost.
This shows a good level of awareness among the respondents
on the significance of SPI adoption. However, as shown in
Fig. 2, most of the respondents indicated lack of resources as
well as time consuming as the top reasons for not using SPI
standard in Saudi Arabia. The same reasons were highlighted
in other studies in different countries such as Canada [40] and
English-Speaking Caribbean [41]. In addition, and with
reference to the lack of resources, it is worth mentioning that
SMEs have limited financial recourses which negatively
impact resources needed to adopt SPI.

As for the level of knowledge, the majority of respondents
have low level of knowledge as shown in the results in Fig. 3.
This result is considered normal as per Colomo-Palacios [2]
claim that the long goal in SPl is to accelerate the
implementation and institutionalization of improved software
development practices. The knowledge will be obtained
individually by the participants in the process, and then expand
the level of the organization to be applied in new projects.

Furthermore, it can be argued from the results presented in
Fig. 7 about project management methods that Saudi’s SMEs
are majorly concerned with the delivery of software products to
client on budget within the stipulated time and this is consistent
with findings in [23]. It also means that, they do not pay any
critical attention to best practice standards in software
development but find it easier to employ ad-hoc and/or agile
approach, enabling quicker delivery of a working software
product. However, without properly defined software process
and practices, it would be difficult to deliver software product
on time and right on budget. On the other hand, and with
reference to project management techniques, several tools are
used by companies to conduct projects. This result is consistent
with the view of Almobarak et al. [39], who have reported that
more than 90% of respondents use at least one project
management tool to help in planning, organizing, and
managing project resources and tasks.

All in all, the current SPI adoption level in Saudi Arabian
SMEs is very much in the low level. This has been shown in
the result in the previous section as well as from the discussion
presented here.

VI. CONCLUSION AND FUTURE WORK

This study was conducted to investigate small and medium
size organizations in Saudi Arabia on their utilization of SPI
standards and to collect data to identify problems and potential
solutions to help them apply these standards. Our research
found that although there is positive favor towards SPI
adoption among Saudi organizations, it seems that the practical
understanding of SPI adoption is extremely yet to be mature
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amongst small and medium size software companies. A
primary reason is that many staff do not have the appropriate
knowledge to deal with the process of SPI and many managers
are reluctant to implement SPI because of the associated costs.
Most of staff in these organizations are aware that the adoption
of SPI will increase productivity, improvement management,
shorten development time and improve software quality.
However, inexperienced staff and staff turnover are the main
reasons for not using of SPI.

Some recommendations can be drawn here to improve the
adoption of software engineering practice and techniques:

e Training: One important factor that influences the
adoption of SPI is proper and regular education and
training of technical staff.

e Finding organization weakness: The key issue in
accelerating the adoption of SPI practices is to identify
the areas that need most improvement and then find the
best way to support organizations in improving these
areas.

Common weaknesses are in need to be solved in
workplaces in the majority of organizations. These working
obstacles can be minimized by strengthening the skills and
enriching the knowledge of the employees. Providing the
necessary training will bridge the gap and reduce the
weaknesses between the levels of the knowledge of the
employees and provide them with a common base.

Since the study is performed in Saudi Arabia, it is not clear
whether the result can be generalized in the countries that have
similar characteristics especially other Arabic countries. Using
this data in various environments and contexts to provide
cross-cultural comparisons may enrich the literature and result
in understanding and applying SPI techniques to achieve high
quality process. Assuming that software is developing rapidly
and significantly and SPI is becoming very importantly day by
day, a future work can use this study as first step towards
producing software process improvement standard for Saudi
Arabian industry. Also future research can investigate the
relationship between organizational size and the SPI success by
identifying factors and barriers influencing the SPI
implementation activities for large organizations.
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