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Abstract

In a globalized world, organizational culture plays an important role in companies since it
represents one of the main factors of business success in competitive scenarios. Organizational
culture is defined by a set of attitudes, behaviors, norms and beliefs that may guide the life of a
company. Organizational values can ensure a common understanding among everyone in the
organization, provided that they are shared by all their members. This study describes the
results of a systematic literature review on typological model of organizational culture in order
to identify organizational values for characterizing the organizational culture in a company.
Additionally, we managed a survey to researchers and practitioners analyzing which
organizational values are most relevant to a software organization involved with a software
process improvement (SPI) initiative. In this paper, we describe forty organizational values
identified in the systematic review, and we give particular emphasis in the values the survey
results indicate as the main ones that influence the adoption/maintenance of SPI initiatives, i.e.,
(i) being committed to a high-quality policy for products, services, and processes; (ii) having a
well-defined and established vision and goals; and (iii) imposing responsibilities on the team
members for meeting deadlines and achieving goals.

Keywords: Organizational Culture, Organizational Values, Software Process Improvement,
Survey, Systematic Literature Review, Typological Model.

1 Introduction

In recent years, many software companies have invested in software process improvement (SPI) initiatives to ensure
their survival in an increasingly competitive world with ever more demanding customers. These programs consist of
a sequence of steps to ensure that the development process will deliver excellence in product quality [1][2].
However, the adoption of these programs alone often do not ensure software quality, as social, human, and cultural
aspects are, usually, not considered by these programs.

Some studies indicate that organizational culture (which will be referred to a OC in this paper) is one factor
that can influence the way professionals respond to SPI initiatives [1][3][4][5]. OC also helps to explain an
organization’s success or failure in implementing such initiatives, as well as its implication for the motivation and
performance of their employees [1][3][5].

OC is a subject that has received only scant attention in scientific reserach. Even though the cultural
assumptions underlying some maturity models have been the subject of study, the impact of workplace culture, i.e.
OC, on SPI efforts has not been thoroughly examined [5].

Hofstede [6] regarded OC as the collection of values, beliefs and norms shared by its members and reflected in
its practices and goals. We adopt the definition presented in [7], where the authors state that OC refers to “a value
(features) system shared by members of an organization that distinguish it from others”. OC has generated enormous
interest in business and therefore it is necessary to identify the cultural profiles of organizations. A step in this
direction is the study and classification of the organizational values, which are the fundamental core of OC [8].

Organizational values (which will be referred to a OV in this paper) can be defined as the beliefs held by an
individual or group regarding means and purposes that an organization ought to identify in its management, in
choosing what business actions or objectives are preferable to alternative actions, or in establishing organizational
objectives [9]. Values define a social institution, and norms, symbols, rituals and other cultural activities around
them [9]. OV become embedded within organizations, providing organizations the characteristic of stability which is
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similar to individual and societal values [10]. They are an essential component of OC [11] and define what is
important to a group [1].

The top managers should have knowledge of OV to achieve desired organizational goals contributing to the
competitive success of an organization and providing the company a significant strategic advantage over other
competitors [12]. The identification of the OV is a critical step since it will affect the behavior of members of an
organization. Therefore, the organizations should be aware of their OV in order to meet their objectives. The OV is a
contributing factor to an organization’s success in the market and gives the company a significant strategic
advantage over its competitors. ~ Good fit between the values embedded in the software development process and
the overall organization’s values lead to a more successful implementation of SPI initiatives [1][3]. Software
managers and SPI agents are advised to reorganize the SPI initiative to better accommodate cultural variation within
the organization [3].

Based on this scenario, we decided to investigate how OC could influence the success/failure of an SPI
initiative. To achieve results with scientific value, we followed a methodology based on empirical studies [13]. As
the first step, we conducted a systematic literature review aimed to identify, analyze and evaluate the typological
models for analysis of OC, and to extract the relevant OV among each type of OC from selected models. The
application of a systematic review requires following a well-defined and sequential set of steps, according to an
appropriately developed research protocol [14]. This protocol is designed considering a specific theme representing
the central element of the investigation. The steps of the research, the strategies set out to collect the evidence, and
the focus of the research questions are explicitly defined, so that other researchers can reproduce the same research
protocol, and also to judge the adequacy of the standards adopted in the study [15].

After the identification of these OV, we conducted a primary study — survey (as presented in [13]) — to identify
which OV extracted from typological models are important to characterize the OC in a software organization from
the viewpoint of researchers and practitioners involved with SPI1. Moreover, we analyzed the level of relevance of
each organizational value for a software organization involved in the implementation of an SPI initiative.

This paper describes the results obtained from these two initial studies (systematic review and survey) with
emphasis on identifying the OV that are most relevant for the adoption and implementation of SPI initiatives by
software organizations.

The text is organized into five sections, including this introduction. Section 2 describes the typological models
for analyzing OC utilized for the extraction of the OV, indentified from a systematic review. Section 3 discusses the
relevance of the OV for the success of SPI initiatives, according to the opinion of surveyed software engineers.
Section 4 compares the results of our studies with related studies. Finally, Section 5 presents our final considerations
and implications for future work.

2 Systematic Review to Identify Typological Models and Organizational Values

A systematic review “is an instrument to identify, evaluate and interpret all available research and relevant
information on a research question, a topic or phenomenon of interest, and has as the main aim to provide a fair
assessment of a research topic, using a reliable, rigorous, and auditable methodology” [14].

A systematic review requires considerable effort compared to an informal literature review. While the literature
review is conducted on an informal ad-hoc basis, usually driven by personal interests of researchers, without
planning and selection criteria established a priori, a systematic review follows a formal protocol to conduct
research on a particular theme, and a well-defined sequence of methodological steps [16].

The process for conducting a systematic review involves three main phases, as listed below [16]. In our work,
we conducted a systematic review according to technical reports published in [14][15].

1. Planning the Review: The research objectives are listed and the protocol of the review is defined;

2. Conducting the Review: The sources for the systematic review are selected, the primary studies are
identified, selected, and evaluated according to the criteria for inclusion, exclusion, and quality
protocol established during the review;

3. Reporting the Review: The study data are extracted and synthesized to be published.

2.1 Planning the Systematic Review

The objectives of this study are (i) identifying the types of typological models in the technical literature for analysis
of OC; and (ii) extracting the main values addressed by the identified models. We sought answers to two questions:
Q1: What typological models for analysis of OC are available in the technical literature?
Q2: What are the OV described as important elements to characterize the OC by the identified models?

The publications were accessed by digital libraries using their respective search engines. Such publications are
not restricted to the area of computing since OC is an aspect shared in several fields such as social sciences and
humanities, life sciences, physical sciences and engineering.
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The sources used in this systematic review were international digital libraries (Scopus, ScienceDirect, Emerald,
and Ebsco) and Brazilian digital libraries (Journal of Business Administration - RAE and Brazilian Administration
Review - BAR). In addition to this, we also included as sources one paper and seven books that are relevant to the
topic of OC:

o Paper 1: Hofstede, G.; Neuijen, B.; Ohayv, D.; Sanders, G. Measuring Organizational Cultures: A
Qualitative and Quantitative Study Across Twenty Cases. Administrative Science Quarterly, vol. 35,
no. 2, pp. 286-316, 1990.

o Book 1: Carvalho, C.; Ronchi, C. Cultura Organizacional: Teoria e Pesquisa. Rio de Janeiro: Fundo de
Cultura, 2005 (in Portuguese).

o Book 2: Dias, R. Cultura Organizacional. Campinas: Alinea, 2003 (in Portuguese).

o Book 3: Fleury, M.; Fischer, R. (Org). Cultura e Poder nas Organizagfes. 2nd ed., S8o Paulo: Atlas,
2007 (in Portuguese).

o Book 4: Freitas, M. Cultura Organizacional: Formacdo, Tipologias e Impactos. Sdo Paulo: Makron,
McGraw-Hill, 1991 (in Portuguese).

o Book 5: Motta, F.; Caldas, M. Cultura Organizacional e Cultura Brasileira. Sdo Paulo: Atlas, 1997 (in

Portuguese).

o Book 6: Robbins, S. Organizational Behavior. 11th ed., New Jersey: Prentice-Hall, Pearson Education,
2005.

o Book 7: Schein, E. Organizational Culture and Leadership. 3rd ed., San Francisco, CA: Jossey-Bass,
2004.

We restricted the search by using specific keywords to find publications of interest. As this study represents a
mapping study (characterizing a field), the search string was defined according to two aspects (Population and
Intervention) [17], as in the structure below:

o Population: works that describe results regarding organizational culture (and synonym) :

- Keywords: "organizational culture” OR "organisational culture” OR "culture profile® OR
"organizational change” OR "organisational change” OR "organizational behavior® OR
"organisational behavior" OR "organizational change management” OR "organisational change
management” OR "subculture"

o Intervention: typological model for analysis of organizational culture:

- Keywords: "model" OR "template" OR "framework" OR "type" OR "method" OR "methodology"

OR "strategy"” OR "analysis"

2.2 Conducting the Systematic Review

A systematic review was done between January 2011 and February 2011 and the publications were selected
according to inclusion and exclusion criteria established during the review protocol. Duplicated publications and
those not available on the Internet were excluded. In addition, we excluded publications that clearly dealt with other
matters not relevant to the research.

In an intitial analysis, we analyzed the title, abstract and keywords. If we found relevance to the research topic,
the publication was pre-selected. In a second analysis, we analyzed the full-paper, extracting the OV described by
the typological models.

2.3 Reporting the Systematic Review

Initially, we identified 861 papers/books that discussed OC. After the first analysis, we selected 178 studies for the
second stage (full-paper analysis), being 171 papers and 7 books. Table 1 shows the consolidated distribution of
works. Thus, after reading all 178 studies, we identified 36 models for analysis of OC (Table 2).

During the search, three similar models were verified: i) Competing Values Model (CVM), ii) Competing
Values Approach (CVA) and iii) Competing Values Framework (CVF), authors Robert Quinn, John Rohrbaugh,
John Kimberly, Michael McGrath, and Kim Cameron, where the latter is an evolution of the first two, and therefore
distinctions between them will not be made in this report. We will refer to only the model of Cameron and Quinn
[18] called the Competing Values Framework (CVF). Likewise, the model of Denison and Mishra [19] is similar to
the model of Denison [20]. Therefore it will be simply referred to as Denison’s model.
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Table 1: General results of the number of identified publications

Search Engines/Books To_tal gf Selected P_ublications_
Publications  after the First Analysis

Scopus 234 13
ScienceDirect 137 60
Emerald 177 52
Ebsco 63 18
Rae 130 11
Bar 112 16
Geert Hofstede et al. 1 1
Carlos E. Carvalho and Carlos C. Ronchi 1 1
Reinaldo Dias 1 1
Maria Teresa L. Fleury et al. 1 1
Maria Ester de Freitas 1 1
Fernando C. P. Motta and Miguel P. Caldas 1 1
Stephen Robbins 1 1
Edgar H. Schein 1 1

Total 861 178

Hofstede’s model [6][21] is related to the analysis of national culture, but in many studies, it has been
employed to assess OC. The model of Hofstede et al. [8] is specifically used for the analysis of OC. Thus, no
distinctions are made between these models, as both are used to analyze the OC of an organization.

Table 2: Overall results of the identified models’s authors

N° Models for Analysis of Organizational Culture Number of Citations
1 Geert Hofstede 41
2 Edgar Schein 40
3 Kim Cameron and Robert Quinn 40
4 Chatman O’Reilly 18
5 Daniel Denison and Aniel Mishra 12
6 Charles Handy 10
7 Robert Cooke and J. Clayton Lafferty 9
8 Terrence Deal and Alan Kennedy 9
9 Ellen Wallach 8
10  Rob Goffee and Gareth Jones 6
11  Rohit Deshpande and Frederick Webster 6
12 James Detert, Roger Schroeder and John Mauriel 5
13 Roger Harrison 5
14 Betéania Barros and Marco Prates 3
15 Fons Trompenaars 3
16 Nirmal Sethia and Mary Ann Von Glinow 3
17 Robert Donnelly 3
18  George Gordon and Nancy DiTomaso 2
19  Alexander Mark 1
20  Cass Bettinger 1
21  Desmond Graves 1
22 Dimitrios Bourantas et al. 1
23 Gary Hansen and Birger Wernerfelt 1
24 J.Hood and C. Koberg 1
25  John Kotter and James Heskett 1
26 L.C.Zhong 1
27 Manfred Kets de Vries 1
28 Maria Ferreira and Eveline Assmar 1
29  Maria Teresa Fleury 1
30 Nathalie Delobbe, Robert Haccoun and Christian VVandenberghe 1
31  Neal Ashkanasy, Lyndell Broad and Sarah Falkes 1
32  Reed Nelson 1
33 Richard Daft 1
34  Robert Ernest 1
35  W. Brady Boggs 1
36  William Schneider 1
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As can be seen, 36 models were identified. From this list, seven models (see Table 3) were selected according
to the following criteria:

e CRI1: access to the paper/book that describes the complete model;

e CRI2: description of an empirical validation in research on OC;

e CRI3: presentation of detailed definition regarding the characteristics (values) of the typologies listed
by model;

e CRI4: the method of evaluation to achieve the typologies of OC in a company should be suitable for
quantitative research;

o CRI5: explicit description of the quantitative method used to achieve the typological models in order to
emphasize the OV.

The model of Schein [11] was not selected because it is not based on typologies but on a set of assumptions
that he called cultural dimensions: (1) assumptions about issues of external adaptation; (2) assumptions about the
management of internal integration; (3) deeper cultural assumptions about reality and truth; (4) assumptions about
the nature of time and space; and (5) assumptions about the nature, activity and human relationships.

Importantly, the references for the study of OV were extracted directly from the authors of the selected models,
thus avoiding the problem of opinion/comments of others. Organizational values were extracted from the definition
of typological characteristics listed for each selected model, and the description of the quantitative method used to
achieve this typology. Therefore, it was so important that the reading of the references of the models were from the
author who developed it.

The OV were classified into three categories representing the type of professional in the organization
responsible for the implementation of each value [22]. The categories defined were:

e Top Manager: representing the top management and directors;
e Project Leader: representing project managers and team leader;
o Developer: representing the project’s technical team (designers, testers, programmers and analysts).

Table 3: Selected models for the extraction of OV

N° Author Pub\l(l::rgon Reference Where the Model was Read
1 Charles Handy 1993 Handy, C. Understanding Organizations. 4th ed., Penguin, 1993.
Denison, D. Organizational Culture: Can It Be a Key Lever for Driving
. - Organizational Change? In: Cartwright, S., Cooper, C.L. (Eds.). The
2 Daniel Denison 2000 Handbook of Organizational Culture. John Wiley and Sons, London, UK,
2000.
Hofstede, G.; Neuijen, B.; Ohasyv, D.; Sanders, G. Measuring Organizational
3 Geert Hofstede 1990 Cultures: A Qualitative and Quantitative Study Across Twenty Cases.
Administrative Science Quarterly, vol. 35, no. 2, pp. 286-316, 1990.
. Cameron, K.; Quinn, R. Diagnosing and Changing Organizational Culture:
Kim Cameron

2006 Based on the Competing Values Framework. The Jossey-Bass Business &
Management Series, 2006.
Nelson, R. Organizational Culture: Winning the Dragon of Resistance. Rio de

and Robert Quinn

5 Reed Nelson 1996 Janeiro, Brazil: Imagem, 1996 (in Portuguese).

6 Richard Daft 2009 E’::)tzlt?)o 9Orgamzatlon Theory and Design. 10th ed., South-Western College

7 William 2000 Schneider, W. The Reengineering Alternative: A Plan for Making your
Schneider Current Culture Works. 1st ed., Mcgraw-Hill Companies, 2000.

The classification of OV in categories was based in reading the definition of typological characteristics which
suggest the class in which the OV is associated, for example, work groups, leaders, founders, managers and
organization. These classes were adapted to the specific professional type that works in a software organization, as
top manager, project leader, and developer. Moreover, we distributed the OV in accordance with our analysis of
keywords indicating who is the professional responsible for their implementation in a software organization.

From the total, we selected 40 OV. Of the 40 values, 20 (50%) were attributed to the category of top manager,
7 (17%) to the category of project leader and 13 (33%) to the category of developer. Table 4 lists the OV according
to the model they were extracted from.

The model of Cameron and Quinn [18] approached 65% of the values identified, while the models of
Handy [23] and Denison [20] approached 32.5%. This shows that the model of Cameron and Quinn [18] covers
many of the values found by this systematic review in addition to being among the most cited research on OC.
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The model of Schein [11], although one of the most cited in the technical literature, was not selected to be part
of this research. The reason is due to the fact that its method for collecting data on the type of OC is clinical
research, which according to Schein [11], requires the researcher's presence and involvement in the organization and
therefore it is a qualitative method.

Table 4: List of OV extracted from the models

N© Organizational Values Category Models of Organizational Culture
[18] |[24] |[20] |[23] |[8] |[25] |[26]
OVO01 | Strategy for risk management (M) X X X
OV02 | Personality of individual team members (M) X X X X
OV03 | Results and profits (M) X X
OV04 | Level of relationship between employees (M) X X
OV05 | Investment in technology and innovation (M) X X
OV06 | Investment in courses, qualification and training (M) X
OVO07 | Strategic plan for repairing errors (M)
OV08 | Capacity to self organize for change (M) X
OV09 | Clear and well-established vision, goals, and objectives (M) X
OV10 | Focus on the client (M) X X
OV11 | Defined rules of competitiveness (M) X X X
OV12 | Specific rules for how employees can rise to new positions (M)
OV13 | Decision-making process (M)
OV14 | Strategic management plan (M) X X X
OV15 | Salary appropriate to the position (M) X
OV16 | Control structure and internal communication (M)
OV17 | Well-defined organizational structure (M) X X X X X
oV18 E%Tgsi;?em to the quality policy for products, services and ) X X X X
oV19 ePft:]IFi;I:())/yg;Sawards and recognition for the best performance of ) X X X X X X
OV20 | Emphasize and encourage creative and innovative ideas (M) X
OV21 | Availability and accessibility (L)
OV22 | Authority and hierarchy (L) X X X X
OV23 | Information on decisions (L)
OV24 | Take into account employees' personal matters L)
OV25 | Adopting a standard style of management L) X X X X
OV26 | Monitoring of planned activities L)
OV27 | Ability and freedom to make decisions L) X X X
OV28 | Competence (D) X X
0V29 S{;ﬁ&ng of personal characteristics such as respect, loyalty and ©) X X x X X X
OV30 | Participation in the definition of goals and objectives (D) X X
OV31 | Participation in decision-making (D) X X
OV32 | Protocol for performing the tasks (D) X X X X
OV33 | Capacity to adapt to changes (D)
OV34 | Capacity to work in groups (D)
OV35 | Involvement, commitment and participation (D) X X
OV36 | Stability in employment (D)
OV37 | Readiness to accept outside people and new employees (D) X X
OV38 | Commitment to deadlines and goals (D) X
OV39 | Cooperation and collaboration (D) X X X X X
OV40 | Agreement (D)

Note: (M) Top Manager (Directors); (L) Project Leader; (D) Developer

Based on the results obtained in this systematic review, a survey was carried out aimed at identifying the
importance of each identified organizational value to characterize OC in a software organization, and their level of
relevance for a software organization involved in an SPI initiative. The next Section describes in detail the planning
and the results obtained in this study.
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3 Survey to Assess the Relevance of Organizational Values for the Success of SPI
Initiatives

The goal of this survey is to analyze which OV are important to define the OC of a software organization and the
level of relevance of each organizational value for a software organization involved in an SPI initiative.
This study was designed from the structure proposed by the GQM paradigm [27] as follows:
e Analyze an initial set of OV extracted from typological models that analyze the OC of a company.
e With the purpose of characterizing them.
o With respect to their importance to characterize a model of OC for a software organization and their
relevance to the implementation of SPI initiatives.
e From the point of view of project leader and manager, developer, outside consultants and assessors of
SPI initiatives.
¢ In the context of software organizations implementing an SPI initiative.

The survey was carried out in two main phases: (i) Planning and Executing the Survey: subjects selection
and questionnaire definition, and (ii) Reporting the Survey: the study data was extracted and synthesized to be
published.

3.1 Planning and Execution the Survey

The survey population was comprised of software engineers who work or have worked in software organizations
that (i) are starting, (ii) initiated, or (iii) are evaluated in SPI initiatives, represented by:

o Software organization, through their directors, project leader and developer;

¢ Outside consultants;

o Assessors of SPI initiatives.

They had been chosen from a list issued by SOFTEX (Association for Promoting Brazilian Software
Excellence — in Portuguese “Associagdo para a Promogdo da Exceléncia do Software Brasileiro”). This association
authorizes institutions to assess or implement the MPS.Br program in organizations that have implemented the
Reference Model MR-MPS [28] and maintains a list of businesses and professionals that offer consulting services
on SPI.

An online questionnaire was developed (in Portuguese) as an instrumentation of this study. Thus, the subjects
could answer it using the Internet. There are five steps to complete the questionnaire:

1. Log-in screen: screen where the subject confirms his/her identity in the online questionnaire;

2. Characterization of the knowledge and skills of the subjects: in this step, the subject is asked about
his/her personal data (name, e-mail, institution/organization and country), level of experience in
implementing SPI initiatives, the time working with SPI initiatives, the number of organizations in
which the participant has supported the implementation of such initiatives, academic background, the
kind of participation in the implementation of SPI initiatives and, finally, which SPI initiatives the
participant has worked with;

3. Identification of the importance of OV to characterize the OC in software organizations: for each
organizational value, the subject should indicate whether it is important to characterize the OC in
software organizations. In addition, the subject may include additional OV that he/she considers
important and were not included in the initial set;

4. Definition of the level of relevance of each organizational value during the implementation of SPI
initiative in a software organization: in this step, the organizational value indicated by subjects as
important in step 3 are analyzed. Six levels of relevance were defined using a Likert scale:

(0) No Relevance: the lowest level of relevance. This means that the organizational value would
have no influence on the success of a software organization implementing an SPI program;

(1) Very Low Relevance: This indicates the organizational value would not significantly affect a
software organization involved with an SPI program;

(2) Low Relevance: This indicates the OV could be more relevant in some particular scenario, but
in general the organization is not affected in the absence of this value;

(3) Medium Relevance: This indicates the organizational value has considerable impact when
implementing an SPI program in a software organization, that is, the organization in certain
projects would be affected in the absence of this value;
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(4) High Relevance: This indicates the organizational value must be considered during the
implementation of an SPI program in a software organization. It could be unnecessary only in a
restricted number of particular scenarios;
(5) Very High Relevance: This indicates the organizational value is absolutely necessary to be
considered during the implementation of an SPI program in a software organization. Absence of
this value in software organizations may make the application of SPI programs unfeasible.

5. Thanks screen: screen where researchers thank the subjects for his/her participation.

3.1.1 Analysis Procedures Subjects Weight

For data analysis, the subject was not individually examined and, therefore, they have a different weight according
to their level knowledge and skill. Researchers with higher experience level or skills must have a greater weight.

The mathematical formula used to define the subject’s weight was based on the proposal of a survey [29], and
it has been adapted for this study. The formula to define subject’s weight is:

() — e(i) 4 1) 4 £ () 4 Al 4 m(i agi)
Weight (i) =e(i) +t(i) + f (i) +a(i) + m(i) + MedianTO » Where )

= Weight (i) is the weight assigned for subject i;

= ¢(i) is the subject’s experience level. The options for this field are: [0] = low; [1] = medium; [2] = high;
[3] = excellent.

=t (i) is work experience with SPI initiatives. The options for this field are: [0] = less than 1 year; [1] =
between 1 and 2 years; [2] = between 3 and 5 years; [3] = between 6 and 10 years; [4] = more than 10
years.

= (i) is academic education. The options for this field are: [0] = high school or undergraduate; [1] =
graduate degree; [2] = specialization degree; [3] = masters degree; [4] = PhD or DSc degree.

= a(i) is the number of different roles assumed by the subject previously during the implementation of SPI
initiatives, that could be: part of the internal team (such as top manager, project leader and developer),
outside consultants, and/or assessors of SPI initiatives.

= m(i) is the number of maturity models that the subject has applied (MPS-Br, CMMI, PMBOK, ISO
15504, 1SO 12207 and others).

= (i) is the total number (estimated) of organizations that subject has supported in the implementation of
SPI initiatives;

* MedianTOis the median of the total number of organizations that subjects have supported in the
implementation of SPI initiatives.

3.1.2 Analysis Procedures of Organizational Values
Identification of the Importance of Organizational Values

In order to define which OV are important to characterize the OC of a software organization, it is necessary, first, to
sum the answer of all subjects (multiplying it by its respective weight).

IMPORTANCE(j) =" (Answer (i, j) *Weight(i)) , where: | (2)

* IMPORTANCE(]) s the total organizational value of the answers of all subjects (multiplied by their
respective weight);
= Answer(i, j)is the indicator or importance (1) or not (0) defined by the subject i for the

organizational value j;
= \W\eight(i)is the weight attributed to the subject i;

= M is the total of subjects that have participated in the survey.
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Identification of the Relevance Level of Organizational Values

To define the level of relevance of organizational value classified previously as “important”, it is first necessary to
sum the answer of each subject (multiplied by its respective weight). The formula is:

RLevel(j) =Y (Scale(i, j)*Weight(i))  where:

©)

=  RLevel() is the total organizational value of the answer of all subjects (multiplied by their weight) for

the organizational value j;
=  Scale(i, j)isthe level of relevance scale (0-5) defined by the subject i for the organizational value j;

=  Weight(i)is the weight attributed to the subject i;
= Mis the total of subjects that have participated in the survey.

higher value for RLevel(j) .

3.2 Reporting Survey Results

After this step, the OV were ordered from higher to the lower. The more relevant OV will be the one with the

In total, 173 researchers and professionals in the industry were invited to take part in the survey. Of these, 41
answered the survey, which indicates a confidence level of around 87% for the collected data, using the formula
described in Hamburg [30].

3.2.1 Analysis of the Subject’s Characteristics

Table 5 shows the subjects’ characterization, including the weight, Formula (1), previously calculated for each
subject. The subjects’ answers were analyzed for each organizational value, and thus provided the final result of the
level of relevance of all OV.

Table 5: Subject’s characterization

Experience Work Time Educational Role in SPI Program/Standard Number of
ID Level (in years) Level Implementation Applied Organizations | Weight
e(i) t(i) f(i) a(i) m(i) a(i)
1 High 3<t(i) <5 Specialization Outside Consultant MPS.Br/CMMI 10 11.5
2 Medium 1<t(i) <2 Masters Outside Consultant MPS.Br 4 8.0
3 Excellent 3<t(i)<5 Masters Internal Team - 1 9.3
. . Outside Consultant MPS.Br/ CMMI
4 High t(i) > 10 Masters ASSEssors 1SO 15504 / ISO 12207 3 11.8
PMBOK
5 Low 3<t(i) <5 Graduate Internal Team MPS.Br / Other 2 6.5
. MPS.Br/ CMMI
6 High (i) > 10 PhD or DSc Outside Consultant 1SO 12207 / PMBOK 8 17.0
ASSessors
Other
. . Outside Consultant MPS.Br/ CMMI
! High (i) > 10 Masters Assessors PMBOK / Other 4 15.0
Internal Team
8 Excellent t(i) > 10 Masters Outside Consultant MPS.Br/ CMMI 20 20.0
PMBOK
ASSessors
9 Low ti)<1 Graduate Internal Team PMBOK 1 3.3
10 | Excellent 3<t(iy<s Masters Outside Consultant MPS.Br / CMMI 8 14.0
ASSessors
11 Medium 1<t(i)<2 Specialization Internal Team CMMI / 1SO 12207 1 8.3
. . Internal Team
12 Medium 3<t(i)<5 Masters Outside Consultant MPS 2 9.5
Internal Team MPS.Br/ CMMI
13 High t(i) > 10 Specialization ASSESSOrS 1SO 15504 / 1SO 12207 3 13.8
PMBOK / Other
Internal Team
. . MPS.Br/ CMMI
14 Excellent t(i) > 10 Masters Outside Consultant PMBOK / Other 10 185
Assessors
Internal Team
15 Medium 3<t(i)<5 Masters Outside Consultant MPS.Br/ PMBOK 10 14.5

Assessors

Other
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Internal Team
. . . MPS.Br/ CMMI
16 High t(i) > 10 Masters Outside Consultant 1SO 15504 / 1SO 12207 10 175
Assessors
17 Medium 1<t(i)<2 Graduate Outside Consultant MPS.Br 1 5.3
18 High t(i) > 10 Specialization Outside Consultant MPS.Br / CMMI PMBOK 8 13.0
Internal Team MPS.Br/ CMMI
19 High t(i) > 10 Masters Outside Consultant 1SO 15504 / ISO 12207 8 17.0
Assessors PMBOK
20 Medium 3<t(i) <5 Graduate Internal Team CMMI 2 6.5
Internal Team MPS.Br/CMMI
21 Excellent t(i) > 10 PhD or DSc Outside Consultant 1SO 15504 / 1SO 12207 30 24.5
Assessors PMBOK / Other
Internal Team
22 Excellent t(i) > 10 PhD or DSc Outside Consultant MPS.Br / CMMI 20 21.0
I1SO 12207
Assessors
Internal Team MPS.Br / CMMI
23 High t(i) > 10 Specialization Outside Consultant 1SO 15504 / ISO 12207 9 15.3
PMBOK / Other
. . . MPS.Br/ CMMI
24 Medium t(i) > 10 Masters Outside Consultant 1SO 15504 / PMBOK 5 13.3
. . MPS.Br/CMMI
25 Excellent t(i) > 10 PhD or DSc Outside Consultant 1SO 15504 / 1SO 12207 15 18.8
26 Low 3<t(i) <5 Masters Internal Team MPS.Br/ PMBOK 1 8.3
. . MPS.Br/ CMMI
27 High t(i) > 10 Masters Internal Team PMBOK / Other 1 13.3
Internal Team MPS.Br/CMMI
28 High t(i) > 10 PhD or DSc Outside Consultant 1SO 15504 / ISO 12207 5 17.3
Assessors PMBOK
29 High 1<t(i)<2 Masters Outside Consultant MPS.Br 8.5
. . MPS.Br/ CMMI
30 Medium 3<t(i) <5 Graduate Internal Team PMBOK 2 8.5
31 High 1<t(i)<2 High School Internal Team MPS.(B;%E(F‘MMI 2 75
32 High 3<t(i) <5 Specialization Internal Team CMMI / Other 1 9.3
33 Medium 1<t(i)<2 Graduate Internal Team MPS.Br 2 55
34 High 1<t(i) <2 Graduate Internal Team MPS.Br/ CMMI 1 7.3
35 Excellent t(i) > 10 Masters Assessors MPS.Br/ CMMI / PMBOK 3 13.8
36 Medium t(i) > 10 PhD or DSc Internal Team Other 1 10.3
. . Internal Team
37 Medium 3<t(i)<5 PhD or DSc Outside Consultant MPS.Br/ CMMI 3 11.8
38 High t(i) > 10 Masters Outside Consultant MPS.Br/ CMMI PMBOK 15 15.8
. . Outside Consultant
39 Medium 3<t(i) <5 Masters ASSESSOrS MPS.Br 6 10.5
. . S Outside Consultant MPS.Br/ CMMI
40 High t(i) > 10 Specialization ASSessors 1SO 15504 / ISO 12207 20 18.0
PMBOK / Other
Internal Team
41| Excellent () > 10 PhD or DSc Outside Consultant Mps'g%e‘f“"“’” 30 235
Assessors

Note: MPS.Br = Brazilian Program called “Improving Brazilian Software Process” which is compatible with the CMMI and a program by which

more t

han 333 Brazilian companies are certified; Other = Other models not included in the initial set and suggested by the participants.

Considering the profile of the participants that answered the survey we can say that:

Expertise Level: 42% of the participants were characterized as having "high™ expertise related to the
implementation of SPI initiatives;

Education: 44% of the participants have an Masters degree, and 20% have a PhD. degree;
Knowledge: 78% of participants have already been involved in the implementation of at least one SPI
initiative. Specifically, 22% have attended one SPI initiative; 20% have attended two initiatives; 22%
have attended three initiatives; and 15% have been involved with four or more SPI initiatives;
Industry Background: 51% of the participants have over 10 years of participation in the industry
with SPI initiatives.

Although all participants were Brazilian software engineers, we believe that this fact does not invalidate our
results or diminish their relevance, since they give a national perspective on the subject. In addition, 71% of the
respondents have experience in implementing the CMMI, which is an international SPI model. We are also planning
the extension of this survey to researchers and industry professionals from other sites around the world.
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3.2.2 Analysis of the Importance of Organizational Values

After calculating the subject’s weights, we analyzed the importance of OV to characterize the OC of software
organizations. There is not enough space to present all answers of all subjects; therefore, we present only the results
obtained after the statistical data analysis. Applying the mathematical formula (2), we obtained the results shown in
Table 6.

The obtained data indicated that there are five more important VO (100% of level of importance) to
characterize the OC in a software organization. Firstly, the leader/manager project should adequately notify
employees about decisions that may affect their work and ensure that they have access to this information. Moreover,
it would be essential for a software organization to define a quality policy for its products, services and processes,
including providing a salary according to an employee’s position, as well as clarify its perspectives and goals. The
results also indicate that the team members should have commitment to deadlines and goals in a software project.

As seen in Table 6, the organizational value “results and profits” with importance level of 122.0 (23.4%) is
very distant from other values. This difference suggests this value has low importance to a software organization
compared to the other values.

Table 6: Evaluation of the OV’s importance level

- Value Obtained Level of
ID Organizational Values
for Importance Importance

OV23 Information on decisions 521.5 100.0%
OV18 Commitment to the quality policy for products, services and processes 521.5 100.0%
OV38 Commitment to deadlines and goals 521.5 100.0%
OV15 Salary appropriate to the position 521.5 100.0%
OV09 Clear and well-established vision, goals, and objectives 521.5 100.0%
OV26 Monitoring of planned activities 513.3 98.4%
OV08 Capacity to self organize for change 513.0 98.4%
OVO05 Investment in technology and innovation 505.8 97.0%
OV33 Capacity to adapt to changes 503.5 96.6%
OV34 Capacity to work in groups 503.5 96.6%
OV35 Involvement, commitment and participation 503.5 96.6%
OV39 Cooperation and collaboration 503.3 96.5%
OV14 Strategic management plan 502.0 96.3%
OV29 Sharing of personal characteristics such as respect, loyalty and ethics 499.3 95.7%
OV06 Investment in courses, qualification and training 499.3 95.7%
OV04 Level of relationship between employees 494.8 94.9%
OV20 Emphasize and encourage creative and innovative ideas 488.8 93.7%
OV30 Participation in the definition of goals and objectives 481.0 92.2%
OV37 Readiness to accept outside people and new employees 476.8 91.4%
OV28 Competence 476.5 91.4%
OV17 Well-defined organizational structure 476.3 91.3%
OV21 Availability and accessibility 473.8 90.8%
OV01 Strategy for risk management 469.3 90.0%
OV24 Take into account employees' personal matters 460.0 88.2%
OV16 Control structure and internal communication 449.3 86.2%
OV27 Ability and freedom to make decisions 446.8 85.7%
OV32 Protocol for performing the tasks 439.5 84.3%
OVO07 Strategic plan for repairing errors 439.3 84.2%
OV12 Specific rules for how employees can rise to new positions 439.3 84.2%
OV13 Decision-making process 431.0 82.7%
OV10 Focus on the client 427.0 81.9%
OV19 Policy of awards and recognition for the best performance of employees 426.3 81.7%
OV02 Personality of individual team members 407.0 78.0%
OV25 Adopting a standard style of management 400.5 76.8%
OV31 Participation in decision-making 400.0 76.7%
OV40 Agreement 388.0 74.4%
OV11 Defined rules of competitiveness 380.3 72.9%
OV36 Stability in employment 335.3 64.3%
OV22 Authority and hierarchy 322.0 61.7%
OV03 Results and profits 122.0 23.4%

In addition to the OV included in the initial set, eleven new OV were added to the final set. They were
indicated by some subjects, according to Table 7.
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Table 7: New OV suggested by the subjects

Organizational Values Suggested by Subject Number of Indications

The organization must define a standard set of technologies to be used in its processes
The organization members should be able to analyze and propose improvements in the
organizational process

The organization must have transparency in its activities

The organization has events to promote networking among its employees

The areas, objectives/responsibilities are clearly defined and divulged

The team members must be open to share knowledge

Self-organization of the organization team

The members feel themselves to be an important part of the organization

The organization must be able to deal with challenges

The organization must be guided by process

The organization must have meritocracy

MR

3.2.3 Analysis of the Level of Relevance of Organizational Values

After identifying the OV considered important by the subject, the next step is the definition of their level of
relevance for a software organization involved with an SPI initiative, that is, the weight of each organizational value
for a software organization involved with an SPI initiative. Applying the mathematical Formula (3) to the
calculation of the level of relevance, we obtained the results shown in Table 8.

Table 8: Relevance evaluation of OV

ID Organizational Values Level of Relevance
OV18 Commitment to the quality policy for products, services and processes 91.2%
OV09 Clear and well-established vision, goals, and objectives 90.2%
OV38 Commitment to deadlines and goals 89.0%
OV26 Monitoring of planned activities 88.5%
OV35 Involvement, commitment and participation 87.6%
OV34 Capacity to work in groups 82.8%
OV39 Cooperation and collaboration 81.3%
OV14 Strategic management plan 81.1%
OV08 Capacity to self organize for change 78.6%
OV06 Investment in courses, qualification and training 77.2%
OV28 Competence 76.6%
OV29 Sharing of personal characteristics such as respect, loyalty and ethics 75.8%
OV23 Information on decisions 75.5%
OV33 Capacity to adapt to changes 73.9%
OV17 Well-defined organizational structure 71.5%
OV01 Strategy for risk management 70.9%
OV16 Control structure and internal communication 70.0%
OV32 Protocol for performing the tasks 68.1%
OV30 Participation in the definition of goals and objectives 66.8%
OV04 Level of relationship between employees 65.6%
OV05 Investment in technology and innovation 65.1%
OV20 Emphasize and encourage creative and innovative ideas 64.6%
OV15 Salary appropriate to the position 63.4%
OV13 Decision-making process 62.0%
OV21 Availability and accessibility 61.3%
OV07 Strategic plan for repairing errors 61.0%
OV27 Ability and freedom to make decisions 60.9%
OV10 Focus on the client 60.8%
OV37 Readiness to accept outside people and new employees 57.7%
OV40 Agreement 57.0%
OV12 Specific rules for how employees can rise to new positions 55.4%
OV24 Take into account employees' personal matters 53.8%
OV25 Adopting a standard style of management 53.5%
OV19 Policy of awards and recognition for the best performance of employees 52.0%
OV31 Participation in decision-making 49.3%
OV02 Personality of individual team members 47.8%
OV11 Defined rules of competitiveness 39.2%
OV36 Stability in employment 38.5%
OV22 Authority and hierarchy 38.2%

OV03 Results and profits 14.2%
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Analyzing which OV would be more relevant to support the implementation/evaluation to SPI initiatives,
according to the subject’s opinion, the main values would be for the top managers: (i) having a commitment to the
quality policy for products, services and processes, (ii) establishing a vision, goals, and objectives clear and well-
established, and (iii) monitoring of planned activities. In addition, the team members must have responsibilities with
deadlines and goals for the project and have an involvement, commitment and participation in the final result. This
last organizational value, according to the subjects’ opinions, is one the most relevant to the
implementation/evaluation to SPI initiatives (with 87.6%) and one of the most important for charactering and
achieving success in a software organization (96.6%). For the eleven new OV suggested by the subjects, a level of
relevance was also indicated, as presented in Table 9.

Table 9: Relevance Level of OV suggested by the subjects

Organizational Values Suggested by Subject Level of Relevance

The organization must define a standard set of technologies to be used in its processes 5
The organization members should be able to analyze and propose improvements in the
organizational process

The organization must have transparency in its activities

The organization has events to promote networking among its employees

The areas objectives/responsibilities are clearly defined and divulged

The team members must be open to share knowledge

Self-organization of the organization team

The members feel themselves as an important part of the organization

The organization must be able to deal with challenges

The organization must be guided by process

The organization must have meritocracy

RlOo|Rr|ojoo(N|o

3.2.4 Analysis of Importance x Relevance of Organizational Values
General Analysis of Organizational Values

We can observe in the results that the OV obtained different classification considering their importance and
relevance analysis. Table 10 provides a comparison between the order of importance x relevance for each
organizational value.

These results obtained in this survey are very similar to the results published in Rocha et al. [31], which
described the planning and execution of a survey that analyzed the experience of software engineers regarding the
difficulties and success factors using the SPI programs MR-MPS [28] and CMMI [32] in small, medium and large
software organizations. The results indicated the more typical factor in a successful implementation of SPI initiative
is related to organization of employees and top management.

Observing Table 10, the OV (i) commitment to the quality policy for products, services and processes, (ii)
clear and well-established vision, goals, and objectives and (iii) commitment to deadlines and goals, are among the
five top OV most significant in order of importance and order of relevance.

Analyzing the results, they indicate that the OV “salary appropriate to the position” and “information on
decisions” are very important for the characterization of a software organization. However, they would not be so
relevant for the success of an SPI initiative implementation in a software organization. On the other hand, the OV
“cooperation and collaboration” and “strategic management plan” are among the ten OV more relevant to the
success of an SPI initiative implementation in a software organization, but they are not listed among the most
important OV to characterize a software organization.

This difference in order could be due to many factors; for instance, in an SPI initiative, the subjects’ opinion,
employees’ commitment and a strategic management plan are more relevant than a salary appropriate to the
employee’s positions.

Analysis of Organizational Values per Category

Observing Table 4, we assigned a category to each organizational value as a way to specify who is responsible to
implement such OV in a company. Evaluating in Table 10 the distribution of the 20 most relevant OV by category,
representing 50% of all evaluated values, we find that 9 are related to category developer, 9 other OV are related to
category top manager and only 2 OV are related to category project leader, as shown in Figure 1. The same result
can be observed for the 20 most important.

This scenario suggests the commitment of the top managers in the implementation of an SPI initiative is
insufficient for achieving success in this initiative. The contribution of the development team is also very important
to reach the organization’s goal.
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Thus, in order to complement this analysis, we evaluated the distribution of the 20 most relevant OV by the
total number of OV per category. We found that 69% (9 of the 13) of OV in the category developer were included in
the 20 most relevant organizational values. Similarly, 45% (9 of the 20) of OV in the category top manager and 29%
(9 of the 13) of OV in the category project leader were included into the 20 most relevant OV. Figure 2 shows this

analysis.
Table 10: Analysis of OV’s Importance x Relevance Order
ID Organizational Values m?ggft;?:; o R%TS\g nc:fe
OV18 Commitment to the quality policy for products, services and processes 1° 1°
OV09 Clear and well-established vision, goals, and objectives 1° 20
OV38 Commitment to deadlines and goals 1° 3°
OV23 Information on decisions 1° 13°
OV15 Salary appropriate to the position 1° 23°
OV26 Monitoring of planned activities 6° 40
OV08 Capacity to self organize for change 7° 9
OVO05 Investment in technology and innovation 8° 21°
OV35 Involvement, commitment and participation 90 50
OV34 Capacity to work in groups 90 6°
OV33 Capacity to adapt to changes 90 140
OV39 Cooperation and collaboration 120 7°
OV14 Strategic management plan 13° 8°
OV06 Investment in courses, qualification and training 140 100
OV29 Sharing of personal characteristics such as respect, loyalty and ethics 140 12°
OV04 Level of relationship between employees 16° 20°
OV20 Emphasize and encourage creative and innovative ideas 17° 220
OV30 Participation in the definition of goals and objectives 18° 19°
OV37 Readiness to accept outside people and new employees 190 29°
OV28 Competence 20° 11°
OV17 Well-defined organizational structure 21° 150
OV21 Availability and accessibility 22° 25°
OV01 Strategy for risk management 23° 16°
OV24 Take into account employees' personal matters 240 32°
OV16 Control structure and internal communication 25° 17°
OV27 Ability and freedom to make decisions 26° 27°
OV32 Protocol for performing the tasks 27° 18°
OVO07 Strategic plan for repairing errors 28° 26°
OV12 Specific rules for how employees can rise to new positions 28° 31°
OV13 Decision-making process 30° 240
OV10 Focus on the client 31° 28°
OV19 Policy of awards and recognition for the best performance of employees 320 34°
OV02 Personality of individual team members 33° 36°
OV25 Adopting a standard style of management 34° 33°
OV31 Participation in decision-making 35° 35°
OV40 Agreement 36° 300
OV1l1 Defined rules of competitiveness 37° 37°
OV36 Stability in employment 38° 38°
OV22 Authority and hierarchy 39° 39°
OV03 Results and profits 40° 40°
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Distribution of the Most Important/Relevant
Organizational Values by Category (top #20)

ETop Manager
OProject Leader
M Developer

2 (10%)

Figure 1: Distribution of the most important/relevant OV by category

This result indicates that although the developers and top manager have the same number of OV in the 20 most
relevant OV (with 9 items each category), in proportion, the role of the development team would be more important
for a software organization to obtain success in the implementation of an SPI initiative. This demonstrates that the
developers must constantly contribute to the process and product quality control in a software organization to reach
its goal.

Distribution of the Twenty Most Relevant
Organizational Values per Category

100%
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -

0% -
Developer Top Manager Project Leader

i % of organizational values outside the 20 most relevant

B % of organizational values between the 20 most relevant

Figure 2: Distribution of the twenty more relevant OV

4 Comparison with Related Works

In recent years, several studies have been conducted with the aim of identifying the motivations and difficulties that
determine whether the adoption and implementation of an SPI initiative will be a success or a failure. On the whole,
however, the focus of these studies has been more generalized, referring to these motivations and difficulties either
as critical success factors (CSF) or risks factors (RF) in initiatives for improvement [2][33][34]. Many of these
factors concern organizational issues, which reinforces the premise that OC is an important aspect for the successful
implementation of SPI initiatives.

Montoni and Rocha [33] investigated CSF that affect the implementation of SPI initiatives applying qualitative
and quantitative methods of data analysis. Table 11 presents a comparison between the CSF from Montoni and
Rocha [33] to the OV identified in our proposed systematic literature review.
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As can be seen in Table 11, from the 25 critical factors identified by Montoni and Rocha [33], 18 are similar to
OV found in the systematic review. This represents 72% of all critical factors. Twenty two OV were used for
obtaining the similarities, and about 68% (15 of them) are among the 20 more relevant, according to our study, for a

software organization involved in the implementation of an SPI initiative.

Niazi [34] also presentes a study reporting empirical study and literature survey of risk factors that impact SPI
implementation. The objective of this exploratory research is to gain an in-depth understanding of risks that can
compromise SPI implementation from the perspective of software development practitioners. Interviews were
conducted as the main approach of data collection from 34 Australian SPI practitioners in 29 companies. The
experiences, opinions and views of practitioners, identified via technical literature, were analysed too. Eighteen
critical factors for the success of SPI initiatives were identified (see Table 12).

Table 11: Comparison with Montoni and Rocha’s work [33]

N° Montoni and Rocha’s CSF [33] OV Identified (+keyword)
1  Organization members’ competences in software engineering 0OV28 (competence)
OV09 (commitment to quality)
2 Higher management support OV14 (strategic managenment)
0OV18 (well-established goals)
OV09 (well-established goals)
3 Existence of implementation project management about process OV14 (strategic managenment)
improvement initiatives OV17 (organizational structure)
0OV18 (commitment to quality)
0OV32 (management style)
4 Adequacy of processes and procedures OV26 (monitoring)
OV25 (tasks protocol)
5  Organization members’ awareness of SPI benefits OV39 (cooperation/collaboration)
OV40 (agreement)
6  Organization members’ commitment and involvement 0OV35 (involvement/commitment)
7  Adequacy of the supporting tools OVO05 (technology/innovation)
- . . OVO05 (technology/innovation)
8  Awvailability of financial resources to SPI OV06 (training)
9  Availability of organization members’ time to SPI 0OV38 (commitment to deadlines)
10 Complete SPI institutionalization OV09 (well-established goals)
11  Adequacy of SPI push-pull implementation relation
OVO08 (self organize to change)
12 Acceptance to changes 0V33 (adapt to changes)
13 OA;}igg\l/ZI;t of processes definition with organization’s strategic 8&2?1 E\S,\t/reellit-ezsit:a?r:lalsr?:g?e%%ar:f))
0OV25 (management style)
14 Lack of conflicts of interests in SPI
OV18 (commitment to quality)
15 Organization members’ motivation to SPI OV19 (awards/recognition)
OV20 (encourage ideas)
16  Acknowledgement of politics in SPI collaboration 0OV19 (awards/recognition)
Balance between the improvements required by higher management,
17  the needs of the adopted models and the improvements proposed by
organization’s members
18 Availability of software and hardware resources to support execution OV05 (technology/innovation)
of processes
19  Staff turnover OV36 (stability in employment)
20  Organization’s structure well-established OV17 (organizational structure)
21  Organizational internal stability
22 Trust of organization members in the SPI consultants
23 Competencies of SPI consultants (knowledge, experience and skills)
24 Relationship among organization members and SPI consultants
OV04 (relationship between employees)
25  Organization members’ satisfaction OV30 (participation in goals definition)

OV31 (participation in decision-making)
OV36 (stability in employment)

Analyzing the critical factors identified by Niazi [34], we can see that 14 of them, about 78%, were similar to
the OV identified by this research, as shown in Table 12. In this case, 21 values were used for obtaining the
similarities, and 67% (14 of them) are among the 20 more relevant according to order of relevance.
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Table 12: Comparison with Niazi’s work [34]

Niazi’s RF [34]

OV ldentified (+keyword)

Changing the mindset of management and technical staff

OV08 (self organize to change)
OV 33 (adapt to changes)

Inertia

Inexperienced staff/lack of knowledge

OV28 (competence)

Lack of awareness

OV 39 (cooperation/collaboration)
OV40 (agreement)

Lack of communication

OV16 (communication)
0OV23 (information on decision)

Lack of defined SPI implementation methodology

OV09 (well-established goals)

OV14 (strategic managenment)
OV17 (organizational structure)
OV18 (commitment to quality)

Lack of project management

0OV23 (information on decision)
OV25 (management style)
OV26 (monitoring)

OV27 (ability/freedom)

Lack of resources

OV03 (results/profits)
OVO05 (technology/innovation)
OVO06 (training)

Lack of sponsorship

10

Lack of support

OV09 (well-established goals)
OV 14 (strategic managenment)
OV18 (commitment to quality)

11

Lack of tools

OVO05 (technology/innovation)

12

Lack of training

OVO06 (training)

13

Negative/bad experience

14

Organizational politics

OV07 (repairing errors)

OV09 (well-established goals)
OV14 (strategic managenment)
OV17 (organizational structure)
OV18 (commitment to quality)

15

Paperwork required/formal procedures

OV25 (management style)
OV26 (monitoring)
0OV 32 (tasks protocol)

16

SP1 gets in the way of real work

17

Staff turnover

0OV 36 (stability in employment)

18

Time pressure

0OV38 (commitment to deadlines)

Dyba [2] carried out an experimental investigation of key factors for the successful implementation of SPI
initiatives based on the data collected from 120 software organizations. This is a seminal work in the area of
software process improvement. In addition to this, Dyba [2] shows that for the successful running of SPI initiatives
the organization needs to give special attention to organizational issues, as much as it gives to technological ones.
Table 13 presents a comparison between the results of this experimental investigation with OV identified in the
systematic review. We find similarities with seven critical success factors (see Table 13) and five values are among

the ten most relevant.

Table 13: Comparison with Dyba’s work [2]

N° Dyba’s CSF [2] OV ldentified (+keyword)
OV09 (well-established goals)
1 Business orientation OV14 (strategic managenment)

OV17 (organizational structure)
0OV18 (commitment to quality)

OV09 (well-established goals)

2 Leadership involvement OV14 (strategic managenment)
OV18 (commitment to quality)

3 Employee participation 0OV 35 (involvement/commitment)

4 Concern for measurement

5  Exploitation of existing knowledge 0V23 (information on decision)

6  Exploration of new knowledge OVO06 (training)
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Table 14 presents a summary of the results found in the published studies of Dyba [2], Niazi [34], and Montoni
and Rocha [33] respectively, comparing the occurrence of factors that can influence over SPI initiatives with the OV
identified by this survey. We can observe that 83% of the critical factors described in Dyba’s [2] study, 72% of the
critical factors described in Montoni and Rocha’s [33], and 78% of risks factors described in the study of Niazi [34]
are related to OV identified by this study.

Table 14: Summary of the results found in the comparison analyses

. Number of Identified Number of Critical Factors L
Related Studies Critical Factors Similar to this Study % of Similarities
Dyba [2] 6 5 83% (5/6)
Niazi [34] 18 14 78% (14/18)
Montoni and Rocha [33] 25 18 72% (18/25)

This reinforces the concept of the relevance of OC for the success of SPI initiatives because the similar OV
that are the majority are also the most relevant, according to the critical factors identified in the studies cited above.
Thus we provide evidence from the results of experimental studies that OC is an important aspect for the successful
adoption and implementation of SPI initiatives.

5 Conclusion

Several software organizations are focused on improving the quality of their products and processes. One possible
solution that may contribute to achieving these goals is to adopt SPI programs. But, often, this solution alone is not
enough, since organizational issues are not addressed by these programs. Organizational culture consists of the
specific identity of a company, which makes this company unique compared to others. This allows for having a
vision of how the organization works internally (its goals, aims, decision-making, mission and standards), socially
(interaction between the members, beliefs, attitudes, habits and behavior) and externally (customer relationship and
business rules).

In addition, some OV are associated with OC, among them: competitiveness, commitment, collaboration,
leadership and communication. These OV are very important for a company to achieve success and accomplish
goals, and improve their products. Thus, those responsible for the implementation of SPI initiatives in software
organizations must understand and appreciate the following OV: (1) optimize your results, (2) identify and promote
behaviors to achieve your goals and (3) to improve the quality of your products.

For this reason, we conducted a systematic review aimed at identifying, analyzing and assessing typological
models for OC analysis in order to extract the main OV from selected models.

Such typologies are considered as an alternative providing a simplified means for evaluating cultures and are
therefore commonly used in studies on OC. Study by Cameron and Quinn [18], who identified the types i) clan ii)
adhocracy iii) market and iv) hierarchical, contribute significantly to these typologies, as well as the study of
Hofstede et al. [8].

We should also note that many publications address the topic of OC, but not specific typological models for
analysis of OC. In this systematic review, we identified 36 models. From these, seven models were selected
according to certain criteria that mainly consider the origin of the source, giving priority to books/papers of the
author of the model. The model most often applied in the selected papers was that of Kim Cameron and Robert
Quinn [18] being 42% of the total of all models, while the model most often cited was that of Hofstede et al. [8]
being 20%.

After selection of the models 40 OV were extracted, which correspond to a set of attitudes and beliefs that
guide company and employee behavior, and can serve as a guide to achieve success and survival in the job market.

The sources used for the search of the publications may be considered a limitation of this research. There are a
variety of national and international journals, and conferences that were not consulted, because we had no access,
despite being extremely important to the OC. There are also other models that were not examined because we did
not have access to the paper/original book. However, these can be consulted later in order to extract more OV
proposed by the OC.

From the systematic review, we executed a survey to verify, in the opinion of professionals in the industry and
academia, which 40 OV are most important to characterize a software organization and which would be relevant for
an organization implementing SPI initiatives.

The results indicated that for a software organization implementing SPI initiatives to achieve success, it must
follow some recommendations:

e The organization must be committed to the quality policy for products, services and processes;
e The organization must provide salaries appropriate to a particular position;
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The organization must have a clear and well-established vision, goals, and objectives;
The project leader must monitor planned activities;

The project leader must have and provide adequate information for decisions;

Team members must have a commitment to deadlines and goals;

Team members must be involved, committed, and participate.

It becomes also clear that the OC needs to be aligned with the organization’s actions and proceedings, such as
planning, investments, communication and management, since the CSF for SPI initiatives identified in other studies
are generally related to OC.

Our findings support the idea that the developers need to act in conjunction with the managers when
implementing an SPI initiative. They need to take part in the planning process and monitor the actions required by
the adopted program in order to guarantee that the product delivered is in fact what the client expected, a quality
product delivered within the agreed time frame. As further work, a study can be carried out in such a way that
experimented SPI practitioners might indicate the most appropriated professional for implementing the
organizational value in software organizations.

We intend to suggest recommendations on how OV can contribute to an SPI initiative’s success in the software
development context [35]. Thus, we are developing a framework to support SPI initiative according to OV.
Specifically, we want to propose a mechanism to reduce the impact of such an implementation in a software
organization thus contributing to the success of this initiative.

In conclusion, it can be observed that software organizations need to understand the importance of OC as a
factor for achieving the established goals and targets and motivating the collaborators involved in the process.
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