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Resumo 

 Inovação tem sido reconhecida como uma condição essencial para se 
ganhar vantagem competitiva e sobreviver na indústria de software. A 
participação de todos é primordial, tanto na geração de ideias quanto na 
implementação da inovação. Além da preocupação em inovar, as fábricas de 
software orientadas a projetos vêm adotando modelos como CMMI e MPS.Br 
para conseguir um diferencial em termos de qualidade. Porém, o engajamento 
de todos por vezes é negligenciado, fazendo com que ideias inovadoras 
(inovações incrementais) ou oportunidades de melhoria não sejam percebidas. 
 O objetivo deste estudo é construir uma abordagem para o 
gerenciamento de projetos inovadores de software (ISPM), orientando os 
gerentes de projeto e membros da equipe na gestão da inovação, em fábricas 
de software orientadas a projetos. Desta forma, esta abordagem pode ser um 
fator determinante para fomentar a inovação e evitar que ela seja sufocada, ao 
estimular o engajamento e participação de todos. 
 Um método misto foi utilizado para analisar o fenômeno do fomento à 
inovação em fábricas de software orientadas a projetos, sendo composto por 
uma revisão sistemática da literatura (SLR) e uma pesquisa-ação (AR) em 
organização real. A SRL analisou 17 estudos primários, de um conjunto inicial 
de 2.827 artigos, onde foram identificados os fatores de impacto para o ISPM, 
resultando na elaboração de uma abordagem inicial. A pesquisa ação foi 
realizada em uma grande organização internacional de desenvolvimento de 
software, com unidades espalhadas pelo Brasil. 
 O modelo final da abordagem para ISPM confirmou a influência positiva 
do engajamento e da participação de todos na geração de ideias e no 
comportamento inovador em fábricas de software orientadas a projetos. 
Demonstrando que é possível inovar neste contexto, sem abdicar de seguir os 
processos definidos para a organização. Em particular, os achados mostraram 
que a criação de um ambiente motivador e aberto à criatividade viabilizaram o 
fomento da inovação. 
 O resultado do estudo proporcionou poder explanatório ao fomento da 
inovação, assim como mostrou a importância de se estudar o fenômeno na 
indústria de software, especificamente em fábricas de software orientadas a 
projetos. Além disso, a abordagem proporcionou diversas estratégias e 
recomendações aos profissionais da área para fomentar a inovação e evitar 
que ela seja sufocada. 
 

Palavras-chave: Inovação. Gerenciamento de Projetos de Software. Inovação 
na Gestão de Projetos. Projeto Inovador de Software. Fábrica 
de Software. 
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Abstract 

 Innovation has been recognized as an essential condition for gaining 
competitive advantage, but also for survival in the software industry. The 
participation of everyone is essential both in idea generation and innovation 
implementation. Besides the innovation concern, project-oriented software 
factories are adopting models like CMMI and MPS.Br to achieve an advantage 
regarding quality. However, the engagement of everyone is sometimes 
overlooked, so that innovative ideas (incremental innovations) or opportunities 
for improvement are not perceived. 

 The aim of this study is to build an approach to manage innovative 
software project (ISPM), guiding project managers and team members in 
managing innovation in project-oriented software factories. Thus, this 
approach can be a determining factor in fostering innovation and avoiding it to 
be stifled by stimulating engagement and participation. 

 A mixed method was used to analyze the phenomenon of fostering 
innovation in project-oriented software factories, composed of a systematic 
literature review (SLR) and an action research (AR) in a real organization. The 
SRL analyzed 17 primary studies, from an initial set of 2,827 articles, where 
impact factors in ISPM were identified, resulting in the initial approach. The 
action research was conducted in a large international organization of software 
development, with units throughout Brazil. 

 The final model of the ISPM approach confirmed the positive influence of 
engagement and participation of everyone on idea generation and innovative 
behavior project-oriented software factories. Demonstrating that it is possible 
to innovate in this context and keep following the procedures defined for the 
organization. In particular, the findings showed that the creation of a 
motivating and open environment for creativity made feasible the innovation 
development. 

 The study results provided explanatory power to promote innovation, as 
well as showed the importance to study such phenomena in the software 
industry, specifically in project-oriented software factories. Moreover, the 
approach provided several strategies and recommendations for professionals 
to foster innovation and avoid it to be stifled. 

 

Keywords:  Innovation. Software Project Management. Innovation in Project 
Management. Innovative Software Project. Software Factory. 
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1 INTRODUCTION 

This introductory chapter presents the research context and the main motivations 

for performing it. The objectives are presented, as well as its major expected contributions. 

Finally, the organization of this document is presented. 

 

1.1 CONTEXTUALIZATION 

In the late 1960’s, the ineptitude of the software industry to comply the market’s 

demand, within costs, deadlines and quality levels expected, lead into the called “software 

crisis”. Among the ideas to address the crisis, one of them was proposed that the software 

development should stop being purely artisanal and begin to base its development on 

engineering and industry principles, being guided by a structured and methodical focus, that 

is, structuring the development into software factories (NAUR; RANDELL, 1968; CUSUMANO, 

1989a; DÖRRIES, 2002; VASCONCELOS et al., 2006).  

Weber (1997) explains that a software factory is an organization for software 

development, in which an interrelated amount of processes, methodologies and resources 

are managed and structured similarly to traditional industries1. 

Although the initial results had been encouraging, in the 1980’s, the industry 

realized the need for a greater commitment to quality. Based on Japan’s industry success, 

the organizations began to give more attention to quality control and continuous process 

improvement (CPI) (FOWLER; RIFKIN, 1990).  

Thus, the concepts and definitions of Total Quality Management (TQM) started 

being adopted, mostly the quality principles, among them: meet and exceed customers 

needs; get the commitment of everyone; and give the opportunity to everyone to 

                                                                                                                     
1
 Definitions and concepts of software factory are presented in Chapter 2.  
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participate, contribute and develop sense of belonging2 (CUSUMANO, 1989a; AOYAMA, 

1996; OLIVEIRA, 2004).  

Based on concepts and principles of TQM, a set of standards or quality and maturity 

models was proposed to support the software development and maintenance, for example,  

ISO 12207, ISO 15504 (SPICE), ISO 33000 (SPICE substitute), CMMI and MPS.BR, being the 

last one a Brazilian model. These standards or models aim to get software quality through 

the process improvement (PAULK et al., 1993; OLIVEIRA, 2004; SOFTEX, 2016).  

Even though based on TQM, these standards and models do not fully incorporate all 

existing quality principles of the original model. The maturity models as CMMI and MPS.BR 

propose the adoption of continuous process improvement, incorporating the principles that 

aim to get the commitment and participation of everyone. However, the strategies used to 

foster these principles, as well as its intensity, are not the same used in TQM. An example of 

that situation is the possibility of a collaborator being able to stop the Toyota production line 

to ensure quality. These models consider the engagement and participation of both the 

team and stakeholders, but the goal is to become aware of the problems, obstacles and 

assist in decision-making to address them. The gap that remains is the change in the mindset 

of the people involved in the search for thinking outside the box. Innovation must be more 

than face problems, as has been treated by the models, it should go further (SUGIMORI et 

al., 1977; POPPENDIECK; POPPENDIECK, 2003; AAEN; PRIES-HEJE, 2004). 

Since then, quality concepts and the concern on achieving costumer’s satisfaction 

began to be part of the modern organization's culture. However, due to the competitive 

market, the software factories, mainly the project-oriented ones3, have been adopting 

quality and maturity models4 as a fundamental condition for competitiveness (OLIVEIRA, 

2004; SOFTEX, 2014). 

However, the last decades have brought a deep and rapid transformation in society 

and consequently in the economy. A new competitive scenario was established, being 

influenced by the rapid pace of technological change, as well as by economic globalization 
                                                                                                                     
2
 The definitions and concepts of TQM and CPI are presented in Chapter 2.  

3
 Considering the business approach, software factories are structured in two ways: product-oriented or project-oriented factory 

(OLIVEIRA, 2007). Project-oriented factory is the structuring addressed in this research. This conception and distinction are presented in 
Chapter 2.  

4
 The MPS.BR and CMMI models adoption has become increasingly common in the Brazilian software industry (MOREIRA, 2015; SOFTEX, 

2014). Due to this fact, these models are addressed in this research. Models description is presented in Chapter 2.  
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and geopolitical redefinition (RABECHINI JR; CARVALHO, 2003; MARINHO et al., 2015). In 

particular, the software development industry has faced changes as the transition from 

computer to mobile device, internet of things and wearables. These changes have expanded 

the market and therefore have changed the industry. Thus, organizations should consider 

whether the adoption of quality and maturity models is enough for a software factory to 

achieve a competitive edge. 

Stay competitive in this scenario means that organizations need to be able to adapt, 

adopt new strategies and continuously provide new products, processes or services; or 

continuously improve existing ones (PORTER, 1980). In this sense, the need for innovation 

has become a decisive factor in the strategic success of organizations, supporting the long-

term competitiveness (KOTLER, 2000; KAPLAN; NORTON, 2004). Innovation and projects 

aimed at innovation development, being them a new product, process or service, should be 

on the executive agenda, along with the understanding of the business environment changes 

and the action plan needed to respond to, or to influence, these changes (MARINHO, 2015). 

Deakins and Dillon (2005) argue that the key to success in this scenario is via high quality and 

innovative solutions. 

Although the need to innovate is widely recognized, the choice of strategies such as 

standardization or the adoption of flexibility limited and heavy processes are a controversial 

issue when associated with innovation. Some authors indicate that these strategies could 

jeopardize or stifle creativity, idea generation and innovation (POPPENDIECK; POPPENDIECK, 

2003; AAEN; PRIES-HEJE, 2004; DYBÅ et al., 2014). 

Taking into account, the controversy discussed above; this research sought to 

understand how project-oriented software factories (PjOSF), whose software development 

processes follow the CMMI or MPS.BR (in Brazilian organizations) guidelines, can achieve a 

competitive edge through innovation.  

In order to achieve this understanding, it is essential to realize how existing 

processes handle the generation of ideas and innovations. Then, the processes of CMMI and 

MPS-BR models were studied, above all the continuous improvement process. Despite 

treatment given to innovation by these models, considerations of fostering everyone's 

participation and the concern not to stifle innovation were identified gaps. 
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Since this is an academic research, it is important to highlight the research context 

to which the researcher belongs. A research network initiative called Rethinking Project 

Management: Developing a New Research Agenda (RPM), highlighted the need to enrich 

and extend the project management field, connecting it to the challenges of contemporary 

project management practice. The RPM Network, between 2004 and 2006, by both 

researchers and practitioners, identified the need for new thinking in the areas of project 

complexity, social process, value creation, project conceptualization and professional 

development (ATKINSON et al., 2006; WINTER et al., 2006; CICMIL et al., 2009). 

In this context of project management rethinking, Moura (2011) proposed The 

Software Project Framework (SPF). A set of new dimensions to software project 

management is defined as one of the elements of SPF and Innovation is one of SPF’s 

dimensions. Figure 1.1 is a representation of the proposed SPF and its elements. 

 

Figure 1.1: Software Project Framework 
Source: Moura (2011) 

In SPF, innovation is reported as a dimension which software project managers 

must observe for improving projects’ implementation. According to Moura (2011), 

innovation means a new way of doing something, affecting the way of thinking, develop 

products, define and improve processes and adapt organizations to make them more 



 

 

22 

 

22 

 

competitive. Based on the SPF guidance, this work will improve knowledge of the 

phenomenon of innovation in software projects, identifying impact factors that affect 

innovative software projects and strategies and practices to manage them.  

In this research, an approach5 to innovative software project management is 

proposed, in software factory context. As a result, a set of activities was suggested to foster 

innovation through processes adjustments, as well as the change in project managers’ 

mindset and project management practices. These activities address the engagement and 

participation of everyone involved to think outside the box and innovate, not just to face 

problems but to go further. The next section presents the concepts that motivate and justify 

this research. 

1.2 MOTIVATION AND RATIONALE 

The key to success for an organization's survival in the new competitive scenario is 

the ability to provide rapid and effective responses to market needs, taking advantage of 

opportunities and respecting their limitations. This situation also applies to the software 

development industry (DEAKINS; DILLON, 2005; LUNA, 2015; MARINHO, 2015).  

In organizations that want to overcome their competitors, innovation is vital to 

bring new solutions to meet the needs of individuals and society (RODRÍGUEZ-GARCÍA et al., 

2014). Bolton and Thompson (2004) agree that only by innovation and strategic change is 

possible to survive in this environment, outperforming its competitors. In addition to 

innovation, the organization of activities in projects has grown in importance, especially if 

aligned with the organization's business strategies (STADNICK, 2007; MARINHO, 2015). 

Rabechini and Carvalho (2003), discuss that investing in the adoption of techniques and tools 

to project management has been a major strategic concern to organizations. Pattit and 

Wilemon (2005) report how critical is the successfully managing software development 

project to organizations. 

In general, the term innovation means a new way to do something. There are 

several definitions for innovation. Schumpeter (1934) defines innovation (economic) as the 

                                                                                                                     
5
 According to the Oxford Dictionary, approach is a way of dealing with a person or thing. For Meriam-Webster, approach is to take 

preliminary steps for a particular purpose. In the context of this research, approach is a structured way or steps to plan, decide, deal or 

accomplish: tasks, problems, projects, etc. 
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introduction of a new production method or manner of handling a commodity commercially. 

Galbraith (1982) discusses the distinction between invention and innovation. He defines 

innovation as the process of applying a new idea to create a new process or product. In a 

similar way, Tidd and Bessant (2009) discuss that “innovation is all about finding new ways 

to do things and to obtain strategic advantage – so there will be room for new ways of 

gaining and retaining advantage.”. 

However, these definitions just focus on something extremely new. Not taking into 

consideration modest changes that generate competitiveness. The types of innovation can 

be defined on various dimensions, for example: “radical versus incremental, product versus 

process, exploratory versus exploitable, fundamental versus peripheral, short-term versus 

long-term development, disruptive versus nondisruptive, and low cost versus high cost” 

(MUMFORD, 2012). 

Tushman and Smith (2002) argue that some organizations have the capacity to 

change the basis of competition, through incremental innovations as well as innovations that 

alter industry standards. Alike, Fagerberg (2009) explore, in his innovation guide, that 

innovation has been classified according to how profound they are compared with the 

existing configuration, between incremental and radical. Figure 1.2 shows this innovation 

classification. 

Analyzing this dichotomy, Tidd and Bessant (2009) suggest that radical innovation 

(“new to the world”) is rare and most often it occurs incrementally (“the cumulative gains in 

efficiency are often much greater over time than those which come from occasional radical 

changes”).  

 

Figure 1.2: Two types of innovation 
Source: Stadnick (2007) 
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However, in a non-radical project, the project manager must be attentive to foster 

innovation; enabling it to appear and mostly avoiding stifle it by the processes and activities. 

This care can produce an incremental innovation that otherwise would not be achieved 

(MARANHÃO et al., 2015a).  

Regardless of radical or incremental innovation, several authors have studied 

innovation project (IP) and argue that they are a specific type of project, distinguished from 

the conventional project, primarily due to the high degree of uncertainty and risk, as well as 

complexity. Thus, they cannot be managed in the same way as a conventional project, a new 

approach to supporting project managers to deal with the innovation is needed, and 

avoiding stifles it. This reality also applies to software project (DEAKINS; DILLON, 2005; 

FILIPPOV; MOOI, 2010; WU et al., 2011; DODEVSKA; MIHIC, 2014). 

Considering the connection between innovation and project, and based on Oslo 

Manual's innovation definition6, the term Innovative Software Project Management (ISPM) 

is used in this research to represent the research field which investigates software project 

management when there is innovation in several dimensions: product, process, technology 

and organizational method (MARANHÃO et al., 2015b). 

Taking into account the research mentioned above field, software development 

organizations are the appropriate environment to conduct this research. Among the 

alternative structure for these organizations, the project-oriented software factory was 

chosen as the type of organization studied in this work. Thus, the researcher needs to 

understand how a PjOSF works and how activities related to innovation are conducted. 

In this context, Fernandes and Teixeira (2004) define software factory as: “A 

structured, controlled and continuously improved process, considering industrial engineering 

approaches, guided to meet multiple demands of different nature and scope, aiming 

software products generating, according to the client's requirements, in the most productive 

and economical way possible”. 

Analyzing the definition above, it’s possible to highlight the value that process 

dimension has for software factories, beyond the quality concepts as continuous 

improvement and deliver according to customer’s specifications. 
                                                                                                                     
6
 The Oslo Manual (OECD, 2005) defines innovation as a new or significantly improved product (good or service) or process or a new 

marketing method or a new organizational method in business practices (managerial method) (MARANHÃO et al., 2015b).  
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In recent years, it has been systematically increasing demand for improved quality 

of products and services provided by software organizations. In order to acquire a product or 

service, things as the deadline, costs, characteristics and product’s or service’s quality are 

taken into consideration (JUNK, 2000). To meet the pressure applied by the market, 

software factories have been investing into the professionalization of their operations 

through multiple initiatives, as the software development process improvement.  

One of its consequences is the maturity models popularization that has been 

scattered and applied into this type of organization, due to factors related to 

competitiveness, product quality, economy and efficiency (BRASIL et al., 2013; TRAVASSOS; 

KALINOWSKI, 2014). In Brazil, this phenomenon can be observed through data about the 

increasing amount of official evaluations on software maturity models as the CMMI-DEV and 

MR-MPS-SW (MOORE, 2015; SOFTEX, 2015). 

Considering the relevance of the process dimension and respecting the basic 

guideline of a software factory, this research has focused on process and technology 

innovation, not on products innovation, once, in PjOSF, the product must be delivered 

according to its specification (MARANHÃO; LUNA, 2016).  

With the delimitation of the research scope presented above, the possible gaps in 

the innovation processes in a software factory were analyzed. Fichman and Kemerer (1993) 

define software process innovation as "changes to an organization's process for producing 

software applications - changes in tools, techniques, procedures or methodologies.". 

Therefore, to understand how to innovate in a software factory in this context, it is 

necessary to understand the activities for process improvement and relate them to the 

impact factors for incremental innovations (MARANHÃO et al., 2015b). 

According to Sommerville (2011), the Software Process Improvement (SPI) means to 

understand existing processes and change them, in order to improve product quality and 

reduce time and costs for software development. The CMMI and the MPS.BR are models 

based on TQM concepts and principles, therefore, incorporate among its guidance activities 

for SPI. In both guides, the improvement activities must be executed from a certain level of 

maturity and that the concern about innovation should occur at the last level (CMMI, 2010; 

SOFTEX, 2016).  
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In this context, the activities related to improvement and innovation is the 

responsibility of a specific group of people, the Process Group (PG), where the 

improvements and innovations are identified through Evaluation of process metrics, 

statistical management of critical processes, Identification of difficulties faced (lessons 

learned) and evaluation of new ideas and technologies available. 

Several authors indicate that in order to achieve innovation it's needed to foster the 

idea generation and collaboration of everyone (DAVIES; BRADY, 2000; KISHIDA, 2011; 

AFRIDI, 2012; SCHIAVONE; VILLASALERO, 2013; RODRÍGUEZ-GARCÍA et al., 2014). TQM and 

Lean Software Development (LSD) principles confirm that statement when proposing 

everyone's participation on the continuous improvement (Frontline). However, some 

authors are skeptic regarding the models capacity to foster innovation. (CUSUMANO, 1989a; 

AOYAMA, 1996; POPPENDIECK; POPPENDIECK, 2003; AAEN; PRIES-HEJE, 2004; DYBÅ et al., 

2014).  

Despite the CMMI-DEV and MPS.BR models being based on the TQM, everyone's 

participation in the manufacturing process, the idea generation and the continuous 

improvement, is performed but not restricted to the lessons learned.  As stressed by Aaen 

and Pries-Heje (2004): “CMM-based SPI builds on formalization by process specialists and 

thus on separating thinkers from doers. This is at odds with Kaizen insisting that ongoing 

improvement be the province of every member of the organization and that alignment be 

ensured throughout the organization as well”. 

Another characteristic of these models is the process standardization, allowing 

flexibility limited in the implementation of the software development activities. Some 

authors indicate that this characteristic could stifle creativity, idea generation and innovation 

(POPPENDIECK; POPPENDIECK, 2003; AAEN; PRIES-HEJE, 2004; DYBÅ et al., 2014). In 

contrast, there are already studies of CMMi with agile methodologies, demonstrating that it 

is possible to have flexibility  (GLAZER et al., 2008). However, the issue of innovation goes 

beyond agile or traditional methods; change is in the organization's goals and mindset.  

Thus, opposed to the variety of approaches available to deal with radical 

innovations or new products development, as well as the encouragement to continuous 

improvement in maturity processes, none of these research has in its context the concern to 
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foster the engagement and innovation of everyone those involved in the software 

development inside software factories. So, innovations or processes/technologies 

improvements can be neglected over following defined processes. Therefore, it is hoped that 

an approach to innovative software project management can foster everyone's participation, 

as TQM and LSD demand, in Idea generation, to improve innovation and processes, as well 

as call the project managers attention to avoid that innovation be stifled. 

For conducting studies in ISPM, the concept of qualitative research according to 

Bogdan and Biklen (1998) is used. Qualitative researchers analyze their data inductively. 

They do not set out to find data to prove or disprove hypotheses that they had prior to their 

study. Their theories come from the “bottom up” rather than the “top down.”. For Creswell 

(2003) qualitative study inquirers state research questions, not hypotheses. Thus, the next 

section presents the thesis assumptions followed by the research questions and the 

objective of this work. 

 

1.3 THESIS ASSUMPTIONS 

As presented in previous sections: 

 in order to survive in a competitive environment, organizations have to 

innovate, whether in the development of new products or services and also in 

changing and improving processes, practices, techniques or technologies 

used. Innovation has become a competitive advantage driving organizations 

to success (PORTER, 1980; KOTLER, 2000; KAPLAN; NORTON, 2004; 

D’ALVANO; HIDALGO, 2012). 

 it has been a practice in the software industry, the software factory adoption 

as an alternative for quality software production (CUSUMANO, 1989b; 

VASCONCELOS et al., 2006; BROWN et al., 2011).  

 due to increasing pressure from the competitive market, some software 

factories have adopted the quality and maturity models like CMMI and MPS. 

(BRASIL et al., 2013; TRAVASSOS; KALINOWSKI, 2014; MARANHÃO; LUNA, 

2016). 

 considering the basic principle of a software factory that the product must be 

delivered according to its specification, mainly the project-oriented ones, the 
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process dimension has grown in relevance as compared to that of the 

product.  (OLIVEIRA, 2007; MARANHÃO; LUNA, 2016). 

 the process standardization and limited flexibility in the implementation of 

software development activities could stifle creativity, idea generation and 

innovation (POPPENDIECK; POPPENDIECK, 2003; AAEN; PRIES-HEJE, 2004; 

DYBÅ et al., 2014).  

 The participation of everyone, in continuous process improvement, constantly 

on the TQM and LDS principles, it is present in maturity models, but the goal 

is to become aware of the problems, obstacles and assist in decision-making 

to address them. Innovation must be more than face problems, as has been 

treated by the models, it should go further. (POPPENDIECK; POPPENDIECK, 

2003; AAEN; PRIES-HEJE, 2004; MUMFORD, 2012). 

Thus, it is assumed that the use of an approach to guide project managers and 

team members to managing innovation, in project-oriented software factories, may be a 

determining factor in fostering innovation and avoiding it to be stifled. 

 

1.4 RESEARCH QUESTIONS AND GOALS 

From the assumption presented in the previous section, and focusing on process 

and technology innovation, not on products innovation, the research question that is going 

to guide this work is the following: how to manage innovative software project (ISPM), 

fostering innovation and avoiding it to be stifled in project-oriented software factories? To 

help answer the fundamental question of this research, other related questions were 

elaborated: 

RQ1.1. How is the innovation concept understood and perceived by software 

project managers in software factories? 

RQ1.2. How do software project managers manage innovation in a software 

factory? 

RQ1.3. Which impact factors do software project managers use to foster 

innovation in their projects? 
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RQ1.4. What are the recommendations for project managers who seek to 

manage innovative software project in a software factory? 

As a result, this work’s goal is to propose an approach to innovative software 

project management (ISPM) that can be used to foster innovation in project-oriented 

software factories. 

In order to achieve the overall objective of this thesis the following specific 

objectives were defined: 

1. Exploring practices and strategies adopted by software project managers to 

manage innovation in order to identify impact factors that can influence on 

software project success. 

2. Exploring practices and strategies adopted by software project managers that 

aim to manage innovations, fostering and avoiding it to be stifled; 

3. Evaluating the theoretical approach proposed with the software project 

managers, in order to ensure that when using the knowledge acquired, 

innovation is fostered.  

 

1.5 CONTRIBUTION AND ORIGINALITY 

The relevance of this study can be explained regarding its contribution to academic 

research and the practice of software engineering in industry.  

First, the approach is the basis for managing innovative software projects, enabling 

the construction of diagnostic tools to identify whether an organization has the innovation 

impact factors. In addition, the approach is also essential for defining action plans to guide 

the project manager towards fostering innovation through the participation of everyone. 

Second, current related work (see Section 2.9) focused on managing innovation for 

organizations in general and some of the software industry, not specifying the software 

factory environment. The originality and value of this work are because the proposed 

approach is aligned with the quality concepts regarding the participation of everyone in the 

idea generation and innovation. In addition to taking into account the particular 

characteristics of software-oriented software factories.  
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Finally, the improvement of current knowledge is essential to inform and support 

practices’ improvement towards innovation at the organizational, managerial, and individual 

level. 

 

1.6 THESIS SUMMARY 

In this introductory chapter, the general ideas were presented describing their 

application context, the motivation for their development, their assumption, and objectives. 

Besides the introduction, the research is composed of seven chapters and an appendix, as 

follows: Chapter 2 presents the theoretical background which highlights the studies related 

to the theme. Chapter 3 presents the research method selected for this research. Chapter 4 

presents a systematic review of the literature on ISPM and the ISPM initial approach. 

Chapter 5 presents an approach to innovative software project management (ISPM) and a 

comparison with other approaches. Chapter 6 explores actions taken in a software factory to 

assess the approach proposed. Chapter 7 presents the conclusions, limitations, and future 

works. Appendix A presents the systematic literature review protocol. Appendix B presents 

the action research protocol. Appendix C presents a structured view of the approach. 

Appendix D presents a structured view of the integration between ISPM and PMBOK. 
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2 THEORETICAL BACKGROUND 

This chapter aims to present concepts related to the research; there are going to be 

presented innovation, project management, software project management, innovation 

project, software factory, quality and maturity models, action research and ISPM impact 

factors identified in an exploratory literature review. Some related works are also described 

in this chapter. 

 

2.1 INNOVATION 

Innovation is a term widely used today with various definitions and classifications. 

Moreover, innovation is commonly confused with the terms: invention and creativity 

(GERGURI; RAMADANI, 2010). 

As Fagerberg (2009) explore in his innovation guide: “invention is the first 

occurrence of an idea for a new product or process, while innovation is the first attempt to 

carry it out into practice.”. In other words, “invention is the creation of a new idea. 

Innovation is the process of applying a new idea to create a new process or product. 

Invention occurs more frequently than innovation” (GALBRAITH, 1982). 

Likewise, Gerguri and Ramadani (2010) argue that creativity is thinking about new 

things or ability to develop new ideas and ways of facing problems and possibilities, while 

innovation is making new things or ability to perform creative solutions in order to enhance 

people‘s life. Mumford (KIM et al., 2010) proposed that “creativity requires individuals with 

creative characteristics, who feel free from threat and pressure and work in a supportive 

environment. Innovation requires diversity (of knowledge particularly), integration of 

people’s knowledge and efforts, external challenge or demand, and practical support for 

innovation”. 
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According to Van de Ven (1986), an invention or creative idea does not become an 

innovation until it is implemented or institutionalized. However, Filippov and Mooi (2010) 

stressed the difficulties of moving from invention to innovation, of moving from ideas to 

value creating products. Thus, the authors proposed that projects are a vehicle of the 

transition from invention to innovation. In summary, Table 2.1 shows the differences 

between these terms. 

 

Table 2.1: Invention and Creativity versus Innovation 
Source: Adapted from Gerguri and Ramadani (2010) 

 

 

In general, the term innovation means a new way of doing something. Some 

definitions have been presented in Chapter 1, such as those of Schumpeter (1934), Galbraith 

(1982) and Tidd and Bessant (2009). Cleland (2002) discusses the strategic context of the 

project and defines innovation as the creation of something that does not currently exist. 

The Organization for Economic Co-operation and Development (OECD) has 

proposed innovation indicators in order to define, improve and standardize the methods of 

collecting and disseminating information on innovation. The Oslo Manual (2005) defines: 

what is meant by innovation; the different ways in which an organization can innovate; ways 

to quantitatively measure innovation through input and output; several new levels of 

innovation; and several questions about the sources, effects, obstacles and innovative ways. 

Considering the wider scope to the concepts of innovation, the Oslo Manual (2005) 

defines innovation as a new or significantly improved product (good or service) or process or 

a new marketing method or a new organizational method in business practices (managerial 

method) (2015b). 
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The innovation literature has been concerned with creating typologies, in order to 

facilitate the understanding of the innovation characteristics, its classification and 

consequently helping to direct appropriate actions for its management. The types of 

innovation can be defined on various dimensions, for example: “radical versus incremental, 

product versus process, exploratory versus exploitable, fundamental versus peripheral, short-

term versus long-term development, disruptive versus nondisruptive, and low cost versus 

high cost” (MUMFORD, 2012). 

This dichotomous distinction is the simplest way to classify innovation but is still 

widely used. Fagerberg (2009) explore, in his innovation guide, that innovation has been 

classified according to how profound they are compared with the existing configuration, 

between incremental and radical. Tidd and Bessant (2009), suggest that radical innovation 

(“new to the world”) is rare and most often it occurs incrementally (“the cumulative gains in 

efficiency are often much greater over time than those which come from occasional radical 

changes”).  

Based on the classical distinction between incremental and radical, some authors 

have proposed more flexible classifications, including intermediate stages and more 

dimensions. Wheelwright and Clark (1992) have made a distinction between incremental or 

derivative, next generation or platform and radical or breakthrough, considering changes                       

in product and process. In the same way, Kleinschmidt and Cooper (1991) proposed three 

types of innovation in products: low, moderately and high. 

Considering a sample of 82 business units, Sullivan and Holahan (2006) define 

project innovativeness considering three stages (incremental, more innovative and radical) 

and the level of project uncertainty, as shown in Figure 2.1.  

The authors argue that “radical innovations consist of new-to-the-world products. 

More innovative projects include product lines that are new to the firm (but not to the 

market), additions to existing product lines, and next generation advances of products 

currently produced by the firm. Incremental innovations consist of products that are 

modifications of existing products, products redesigned to achieve cost reductions and 

repositionings”. 
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Figure 2.1: The Uncertainty Matrix and Project Innovativeness 
Source: Sullivan and Holahan (2006) 

In their conceptual paper, Dvir and Shenhar (2012) proposed a unified framework of 

innovation, integrating well-known innovation frameworks with a project classification 

framework, adding the market and technological uncertainty dimensions. Based on his 

previous work, the authors modified the diamond model (2007) to apply it to the analysis of 

innovations. The proposed model includes three dimensions: novelty, technology, and 

complexity, and innovations are characterized by a combination of their unique levels on 

each dimension. Figure 2.2 shows the Unified Innovation Model and the connection with the 

classical type of innovation. 

 
Figure 2.2: A Unified Innovation Model 

Source: Dvir and Shenhar (2012) 
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The model incorporates multiple perspectives of innovation, such as the level of 

project uncertainty, the complexity of the products or components, and the classic 

distinction between incremental and radical innovations. However, they use four levels scale 

for each dimension, directly related to the innovation level.  

According to Christensen (2013a), there are three types of innovation: empowering, 

sustaining and efficiency. Empowering innovations transform complicated, costly and 

available products, into simpler, cheaper products available to many; and it create jobs for 

people who build, distribute, sell and service these products; e.g., Ford Model T and Sony 

transistor radio. Sustaining innovations replace yesterday's products with today's products, 

but they have a zero-sum effect on jobs and capital; e.g., Toyota Prius replace Camry. 

Efficiency innovations reduce the cost of making and distributing existing products and 

services and almost always reduce the net number of jobs in industry; e.g., Toyota's just-in-

time manufacturing in car making (CHRISTENSEN, 2013a, 2013b). 

Although there is a wide variety of classification for innovation, considering multiple 

dimensions and levels, in the context of this research were used the classic distinction 

between incremental and radical innovations to guide the proposed approach.  

 

2.2 PROJECT MANAGEMENT 

The key to success for an organization's survival in the new competitive scenario is 

the ability to provide rapid and effective responses to market needs, taking advantage of 

opportunities and respecting their limitations (DEAKINS; DILLON, 2005). Organizing work in 

projects has been a growing phenomenon in our society. Organizations and individuals are 

organized around projects. The society has become driven by projects. Research and 

practice in the field of project management (PM) have evolved as a response to this fact 

(MOURA, 2011). 

Project management is a managerial approach, and the first uses of modern project 

management terms and techniques began being applied around 1955. A project is a 

temporary endeavor undertaken to create a unique product, service, or result (MORRIS; 

PINTO, 2004; PMI, 2013). 
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The significant growth of project management area in recent decades, both in 

academia as a professional, produced an increase in the supply of models of reference 

proposed by professional associations in pursuit of greater efficiency and effectiveness in 

carrying out projects of various types and nature. Among the various associations and their 

project management bodies of knowledge, should be highlighted (HEWAGAMAGE; 

HEWAGAMAGE, 2011; REIS, 2011; IAKOVLEVA, 2014):  

 The International Project Management Association (IPMA) is the oldest 

project management institutions, founded in 1965, headquartered in The 

Netherlands and their members are national project management 

associations. The IPMA Competency Baseline (ICB) was developed to provide 

access to competence elements of project management. The ICB version 3 

defines forty-six competence elements, complemented by the relationships 

between them, grouping them in technical, behavioral and contextual skills. 

 The Project Management Institute (PMI) is a US nonprofit professional 

organization for project management that was founded in 1969.  The Guide to 

the Project Management Body of Knowledge (PMBOK Guide) was developed 

to present a set of standard terminology and guidelines (a body of 

knowledge) for project management. The Fifth Edition (2013) provides 

guidelines for managing individual projects, defines project management 

related concepts, and describes the project management lifecycle and its 

related processes, as well as the project lifecycle. 

 The Association for Project Management (APM) is a member of IPMA in the 

UK and is one of the largest professional project management organizations in 

Europe. The APM Body of Knowledge 6th edition (2012) provides the 

foundation for the successful delivery of projects, programs and portfolios 

across all sectors and industries and it was based on the ICB. It is a scope 

statement for the profession and a sourcebook for all aspiring, new and 

experienced project professionals offering common definitions, references 

and a comprehensive glossary of terms. 

 PRojects IN Controlled Environments version 2 (PRINCE2) is a process-based 

method for effective project management and was developed by Office of 
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Government Commerce (OGC) in 1989. PRINCE2 has been used as a standard 

for project management by the UK Government and is also widely recognized 

and used in the private sector, both in the UK and internationally. The 

PRINCE2 provides its users with a structured project lifecycle and appropriate 

management ‘gates’ to facilitate control which supports good governance. 

 The Project Management Association of Japan (PMAJ) is a non-profit 

organization responsible for promoting the project management and a 

qualification and certification system for project management in order to 

promote the development of project management personnel. A Guidebook of 

Project & Program Management of Enterprise Innovation (P2M) version 3 

(2005) was developed as a response to the problems Japan’s economy has 

experienced. P2M aims to develop project professionals that are capable of 

handling complex project challenges, providing guidance for business 

innovation through program and project management. P2M is intended to 

complement ICB and other international standards, not to replace them. 

As previously shown, the various associations have tried to develop a 

comprehensive standard to suit all types of project through their models and bodies of 

knowledge. However, Dvir et al. (1998) argue that a universal theory of project management 

applicable to all types of project, adopted by some managers, it may be a major cause of 

problems in projects, due to the fundamental differences between projects. Similarly, 

Shenhar (2001) proposes, in his article “One Size Does Not Fit All Projects”, that all projects 

not share a universal set of management characteristics, and must take into account the 

specific needs of the project and the organization. Similarly, The RPM research network 

stressed the need to enrich and extend the project management field, connecting it to the 

challenges of contemporary project management practice (ATKINSON et al., 2006; CICMIL et 

al., 2006; WINTER et al., 2006). 

In this context of project management rethink and agreeing with Dvir et al. (1998) 

and Shenhar (2001), this research aims to enrich and extend the project management field, 

through the analysis and understanding how project management can be applied in an 

innovative software project.  
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2.3 SOFTWARE PROJECT MANAGEMENT 

The software has played an important role in organizations and society in general. 

Thus, the software development process needs to be better understood due to difficulties in 

delivering software in accordance with requested. Sawyer and Guinan (1998) show that 

about 40 percent of US corporate capital expenditures are directed to the software and that 

the great failure rate in the software underscores the difficulty in its development. 

According to Dybå et al. (2014), software is the direct result of the cognitive 

processes of individuals involved in working on an innovative team. During a software 

development project, a learning process is carried out, in which knowledge is acquired and 

the information is generated. Dealing with people and conflicts, team building, knowledge 

sharing, and communication are the determinants of good software project management. 

Hewagamage and Hewagamage (2011) stressed that software is intangible product 

and that most failures are caused due to human error in management or technical work 

undertaken by the relevant members of the project. Thus many studies have been specially 

conducted to improve the software project management, reducing the failure rates. 

Afridi (2012) argues that “The software development processes involve various kinds 

of activities. These activities involve innovative solutions applications to managing technical 

and managerial stages”. Pattit and Wilemon (2005) points out how critical for the 

organizations is the successfully managing software development project. 

As pointed out in this Section, the importance of software development has 

increased in recent decades and an appropriate software project management is essential to 

reduce the high failure rate of these projects. This research aims to propose an approach to 

manage software project where innovation is present.  

 

2.4 INNOVATIVE PROJECT 

The need for innovation has become a decisive factor in the strategic success of 

organizations, supporting the long-term competitiveness (KOTLER, 2000; KAPLAN; NORTON, 

2004). Innovation and projects that aimed at innovation development should be on the 

executive agenda, along with the understanding of the business environment changes and 

the action plan needed to respond to, or to influence, these changes (MARINHO, 2015).  
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Tucker (2001) argues that creating tangible value for the customer, improving 

processes, and building new opportunities are the result of successful innovation. To ensure 

that the organization achieves its objectives it is necessary to implement an innovation 

process based on a set of tasks and procedures (RODRÍGUEZ-GARCÍA et al., 2014).  

Filippov and Mooi (FILIPPOV; MOOI, 2010) discuss the relevance of project 

management, innovation, and technology in the organization change, growth, and 

profitability. Also, they point out that “It is unsurprising that development of innovation is 

often run as a project.”. The authors analyzed the typologies and classification of project and 

proposed that all projects can be potentially split into innovation and conventional project, 

as shown in Figure 2.3. A number of project categories are classified as innovation project, 

including technology (Tech) project, research (R&D) project, new product development 

(NPD) project. 

As presented in the previous Section, PMI (2013) define a project as a temporary 

endeavor undertaken to create a unique product, service, or result. In view of this definition, 

all projects will incorporate something new and different, or else there would be no need for 

a project. So what distinguishes an innovative project from another project?  

 
Figure 2.3: Classification of project 
Source: Filippov and Mooi (2010) 

 

Blindenbach‐Driessen and van den Ende (2010) argue that “innovation projects are 

different from business projects because the newly developed product or service is applicable 

for a range of customers. It is not a specific solution that suits the demands of one customer 

only”. 

According to Dodevska and Mihic (2014), innovation projects are not structured, 

and their future is uncertain. The project manager faces the challenge of managing the 

chaos, achieve the project team agreement, predict the future in an unpredictable 

environment, and manage the risk of innovation projects. 
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Archibald (2011) emphasizes the characteristics of an innovative project:  

“The word ‘innovative’ indicates newness or change that produces 

improvement in either the process or the result. However, not every small 

change or improvement deserves the label of ‘innovative’. The challenge 

here is to identify an improvement that is sufficiently important to be able to 

say that it is truly innovative. ... A project (or program) can be labeled 

‘innovative’ when either 1) the internal processes being used in its creation 

and execution, or 2) the result that is produced, comprise significant 

changes and improvements compared to previous processes or results.” 

 

The author argues that this innovative project (program) definition focuses on the 

meaning of the word “significant” and explains:  

“One definition of significant is 'having meaning or effect', and the best way 

to determine if a project is innovative is to determine if the change it 

includes will have an effect on others. Will other project managers adopt the 

new process? Will the improved results find more buyers or users? Will the 

process or product improvements be adopted and used for future projects or 

products?” 
 

According to the Oslo Manual (2005), innovation activities vary greatly between 

organizations. Some organizations are engaged in well-defined innovation projects, such as 

the development and introduction of a new product or service, while others primarily make 

continuous improvements to their products, services, processes, and operations. Both types 

of organizations can be innovative: “ innovation can consist of the implementation of a single 

significant change, or of a series of smaller incremental changes that together constitute a 

significant change.”. 

Considering the types of innovation, usually referenced in the literature - radical 

and incremental, it is common to associate Tech, R&D or NPD with the radical type. And 

associate with the incremental type, adjustments or changes something existing as product, 

service, and processes (DVIR; SHENHAR, 2012; IAKOVLEVA, 2014).  

Spraggon and Bodolica (2006) discuss the relevance of radical innovation project 

and identified several parameters that permit differentiating incremental from radical 

innovation project, as showed in Table 2.2. 
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Table 2.2: Comparison between Incremental and Radical Innovation Project 
Source: Spraggon and Bodolica (2006) 

 

Carvalho (2009) indicates that there is a growing interest of organizations for the 

recognition of different types of innovation project, in order to identify the appropriate 

approach to enable innovation project with distinct characteristics.  

In this context, when the project manager faces radical innovation project, he or 

she should worry about all activities related to innovation already “known”, that is, he or she 

is already aware that innovation is present in the project and he or she have to try to 

mitigate their risks and uncertainties. However, in a non-radical project, the project manager 

must be attentive to foster innovation; enabling it to appear and mostly avoiding stifle it by 

the processes and activities. This care can produce an incremental innovation that otherwise 

would not be achieved. 

 

2.5 ISPM IMPACT FACTORS 

Projects are unique, they differ in size, purpose, and complexity, therefore, the 

criteria for measuring success vary from project to project. The traditional measure for 

assessing the project success is related to the “triple constraint”: cost, time and scope. 

However, the project success criterion goes beyond these aspects. Most often, the success 

criteria are determined subjectively by stakeholders. There is a clear distinction between the 



 

 

42 

 

42 

 

success of PM and project success (PAPKE-SHIELDS et al., 2010; SANJUAN; FROESE, 2013; 

MIR; PINNINGTON, 2014). 

Critical success factor (CSF) is an essential element for a project to achieve its 

mission. It is a critical factor or activity necessary to ensure the success of a project 

(FORTUNE; WHITE, 2006; SUDHAKAR, 2012; SANJUAN; FROESE, 2013; MIR; PINNINGTON, 

2014). Sanjuan and Froese (2013) discussed the subject and presented a list of 

CSF:”Previous studies identified the following critical success factors: project mission, 

support from senior management, clear realistic objectives, strong/detailed plan kept up to 

date, good communication/feedback, user/client involvement, client acceptance, 

skilled/suitably qualified/sufficient staff/team, effective change management, competent 

project manager, strong business case/sound basis for project, sufficient/well allocated 

resources, characteristics of the project team leader, proven/familiar technology, realistic 

schedule, risk addressed/assessed/managed, project sponsor/champion, effective monitoring/ 

control, adequate budget, organisational adaptation/culture/structure, good performance by 

suppliers/ contractors/consultants, planned closed down/review/acceptance of possible 

failure, training provision, political stability, correct choice/past experience of PM 

methodology/tools, environmental influences, past experience/learning from, project size/level 

of complexity/number of people involved/duration, and different viewpoints”. 

In this research, an exploratory review was carried out and identified six categories 

of factors that affect project management and consequently the innovative project success, 

which are: tools, techniques, processes, practices, organizational capabilities and IT assets.  

In order to facilitate the CSF analysis and a better understanding of their 

relationship, they are organized in groups. In the same way, the factors were organized into 

three groups: Management Instruments, Approaches, and Organizational Factors; as 

depicted in Figure 2.4.  

As a result of the exploratory review, some tools and techniques were identified: 

Assigned project sponsor,  Change request,  Contract documents, Gantt chart,  Kickoff 

meeting,  Milestone planning, Progress report,  Project management software for task 

scheduling,  Requirements analysis, Scope statement,  Database for cost estimating,  

Stakeholder analysis, Database of historical data,  Database of lessons learned,  Database of 

risks, Team development plan,  Work authorization,  Value analysis, Medium-term post 
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evaluation, and Project mission statement (BESNER; HOBBS, 2006, 2008; D’ALVANO; 

HIDALGO, 2012). 

 
Figure 2.4: Group of Impact Factors 

Source: The author 

The following processes and practices, were identified: Challenge the customer, 

Deliver value early, Create a Resilient Team, Prepare for the Unknown, Train the Sponsor, 

Focus the Team on Business Value, Plan for post-delivery, Adaptively Re-Plan, Use Meetings 

to Focus Attention, Encourage dissent, Empower and delegate, and Part time to innovation 

(e.g., FedEx™7 Days and 20% Time8) (REICH et al., 2008; PAPKE-SHIELDS et al., 2010; HASSAN 

et al., 2011; MOE et al., 2012). 

Five classes of organizational capabilities were identified, as showed below 

(ANDERSON et al., 2005; ZILBER et al., 2005; SIMON, 2006; KOC, 2007; MOE et al., 2012): 

 Motivation: Recognition program, Creative stimulants, Encouragement of 

initiatives, Supportive climate, Job challenge, Meaningful tasks, Tolerance for 

mistakes, Employee perception of change, Trust to be heard, and Belief to 

have an impact; 

 Autonomy: Open communication, Agile decision making, Job design for 

teamwork, Multifunctional teams, Inter-functional coordination, and 

Openness; 

                                                                                                                     
7
 FedEx™ Day gives developers one day to showcase a proof of concept they believe should be part of the product (MOE et al., 2012). 

8
 20% Time provides time and opportunity to work on a broader range of improvements (MOE et al., 2012). 
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 Knowledge: Continuous Training and education of staff, Availability of 

communication channels for information dissemination, Systems for 

database, data transfer and documentation, Knowledge sharing, Knowledge 

diffusion, Variety of knowledge sources, Attention to innovative ideas, Freely 

expression of ideas, and Instant assessment of innovative ideas 

 Capital: Reward system for innovative ideas, Resource provision for innovative 

ideas, Diversification on employee skill, Employee skill level, and Cross-

functional teams responsible for innovation; 

 System: Engaging support from the organization’s leadership, Defining success 

criteria and measurable success indicators, Degree of bureaucracy, Degree of 

hierarchy, Risk-taking culture , Entrepreneurial culture, Flexibility, and 

Decentralization. 

 

In terms of IT assets, the following were identified (ROSS et al., 1996; ARAL; WEILL, 

2007; TARAFDAR; GORDON, 2007; STOEL; MUHANNA, 2009): 

 Infrastructure: Foundation of shared IT services. Provide flexible base for 

future business; 

 Transactional: Automate processes, cut costs increase volume per unit cost; 

 Informational: Provide information for managing, accounting, reporting, 

planning, analysis, and data mining; 

 Strategic: Support entry into a new market, provide a new service, enable a 

new product; 

 Relationship: IT and business unit management share the risk and 

responsibility for the effective application of IT. 

Therefore, this research investigated which are the main impact factors related to 

Innovative Software Project Management (ISPM), aiming to understand how these factors 

can affect and contribute to the improvement and success of software project (MARANHÃO 

et al., 2015a). 
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2.6 TOTAL QUALITY MANAGEMENT 

Quality is defined as the degree to which a set of inherent distinguishing features, 

such as functionality or reliability, that fulfills requirements (ISO 9000, 2015).  In today’s 

competitive world, the quality of a product or service often determines its success or failure. 

Survive in this scenario means that organizations need to provide new quality products or 

services continuously; or continuously improve existing ones (YOON; HAROLD, 1993). 

Strategies to deal with the quality have stressed some principles, such as customer 

focus, employee training and empowerment, top management support and commitment. 

According to Yoon and Harold (1993), the term Total Quality Management (TQM) refers to 

an organization-wide effort to achieve quality, i.e., the ability of a product or service to meet 

or exceed customer expectations consistently. The authors define:  

“TQM is a management philosophy that emphasizes the need to meet 

customer wants precisely and the importance of both doing the right thing 

and doing things right. The driving force of TQM is customer satisfaction 

and customer success. Staff involvement and commitment at all levels of the 

organization, many hours of training, and continuous improvement are the 

main characteristics of this approach. Thus, quality is viewed as a change 

in the purpose and environment of an organization”. 

Based on human-relations movement and the behavioral sciences, the TQM 

movement learned that empowered, participating, motivated, effectively-supervised, and 

educated employees can help to improve product and service quality in order to meet, and 

perhaps even exceed, customer expectations, wants and needs (YOON; HAROLD, 1993; 

AAEN; PRIES-HEJE, 2004; OLIVEIRA, 2004; NOFAL et al., 2005).   

The organization needs an adequate climate to promote TQM principles, which 

should be supportive, rewarding, collaborative, atmosphere and conduct to a learning 

organization. In this democratic, participative environment, employees are encouraged to 

become self-managing, and, thus, to take responsibility for the quality of their performance 

(YOON; HAROLD, 1993; SPRAGGON; BODOLICA, 2006) .  
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2.7 MATURITY MODELS 

All activities that were carried out by an organization are part of a process, i.e., a 

group of activities made in a logical sequence in order to produce a good or a service that 

has value. The software process can be understood as a set of activities, methods and 

changes(made by people) for software development and maintenance and its associated 

products, that can include project plans, project documents, code, test cases, user manuals, 

etc. (PAULK et al., 1993).  

Humphrey (1991) stated that in order to obtain success, companies need to have 

harmony between its software processes focused on people, products, processes, and 

projects. Pressman (2009) points out that the lack of method adoption, tools, and 

procedures in software development have produced expressive numbers of completed and 

uncompleted project that do not meet the customer's needs. In this context, the SPI- 

Software Process Improvement settles that in order to develop quality software, it is 

necessary that the activities are planned and managed, to minimize costs and optimize the 

task execution.  

In the last few years, several initiatives guided by norms, models, and quality 

standards have emerged, in order to establish better methods to guide the definition of 

maturity and the capacity of organizations in the development of its products (REZENDE; 

ABREU, DE, 2003). According to Salviano (2006), these initiatives can be utilized as guides to 

the definition, improvement, and evaluation of software processes. 

Some examples of norms, models and quality standards commonly used to assist 

the improvement of software processes are ISO/IEC 12207, ISO/IEC 15504 and ISO/IEC 

33000 (International Organization for Standardization/ International Electrotechnical 

Commission); the MPS.BR (Brazilian Software Process Improvement) (SOFTEX, 2016) and 

CMMI (Capability Maturity Model Integration) (CMMI, 2010). In this research, only the 

models of MPS.Br and CMMI will be presented in outline. 
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2.7.1 CMMI 

CMMI (Capability Maturity Model Integration) is a maturity model and process 

improvement for product development and services. It consists of best practices that 

address from development activities to maintain the product and cover the entire lifecycle 

of the project from its conception through delivery and subsequent maintenance. The 

various components from CMMI are grouped in constellations. Each constellation covers an 

area of interest, such as the Acquisition (ACQ), the Development (DEV) and Services (SVC) 

(CMMI, 2010). 

A “constellation” is defined as a collection of CMMI components that are used to 

construct models, training materials, and appraisal related documents. CMMI for Acquisition 

supports an organization or project in purchasing products or external service providers 

from the organization or project; CMMI for Development supports an organization or project 

that develops products or services; and finally, the CMMI for services supports an 

organization or project that provides service (CHRISSIS et al., 2006; CMMI, 2010). For the 

research purpose, only the CMMI-DEV is detailed.  

The CMMI for Development (CMMI-DEV) is a maturity model and capacity 

development processes and maintenance of software products, which brings together the 

best practices of software engineering. The model provides a framework and key elements 

of an effective software process, covering the entire production cycle, from design to 

delivery and software maintenance, still representing an evolutionary path for the 

organization in search of a mature and disciplined process. It is used by different industries, 

including aerospace, banking, hardware, software, defense, automotive, and 

telecommunications (CHRISSIS et al., 2006; OLIVEIRA, 2007; CMMI, 2010). 

The CMMI-DEV is composed of 22 Process Areas, distributed in maturity levels, as 

shown in Table 2.3. 

A Process Area (PA) is a cluster of related practices in an area that, when 

implemented collectively, satisfies a set of goals considered important for making 

improvement in that area. Some complementary components are added to the process area, 

in order to better describe it. Among them, the area's purpose, that describes the purpose of 

the process area; the introductory notes, which describe the main concepts involving the 
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process area and the list of related areas, which reflect the relationship between the process 

areas  (CHRISSIS et al., 2006; OLIVEIRA, 2007; CMMI, 2010). 

Table 2.3: Process Areas CMMI-DEV (CMMI, 2010) 
Source: The author 

Maturity Level Process Area Code 

2 - Managed Configuration Management CM 

 Measurement and Analysis MA 

 Project Monitoring and Control PMC 

 Project Planning PP 

 Process and Product Quality Assurance PPQA 

 Requirements Management REQM 

 Supplier Agreement Management SAM 

3 - Defined Decision Analysis and Resolution DAR 

 Integrated Project Management IPM 

 Organizational Process Definition OPD 

 Organizational Process Focus OPF 

 Organizational Training OT 

 Product Integration PI 

 Requirements Development RD 

 Risk Management RSKM 

 Technical Solution TS 

 Validation VAL 

 Verification VER 

4 - Quantitatively Managed Organizational Process Performance OPP 

 Quantitative Project Management QPM 

5 - Optimizing Causal Analysis and Resolution CAR 

 Organizational Performance Management OPM 

In CMMI, the continuous process improvement is structured from the level 3 in the 

Organizational Process Focus (OPF) process area. The purpose of OPF is to plan, implement, 

and deploy organizational process improvements based on a thorough understanding of 

current strengths and weaknesses of the organization’s processes and process assets. The 

Process Group (PG or SEPG) is assigned to OPF activities, and it is responsible for facilitating 

and managing the organization’s process improvement activities, including coordinating the 

participation of others (CMMI, 2010). 

Innovation is explicitly addressed at level 5, through the Organizational 

Performance Management (OPM) and Causal Analysis and Resolution (CAR). At maturity 

level 5, an organization continually improves its processes based on a quantitative 

understanding of its business objectives and performance needs. The organization uses a 
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quantitative approach to understanding the variation inherent in the process and the causes 

of process outcomes (CMMI, 2010). 

The CMMI process areas are grouped into four categories: 

 Project Management: relate the project management activities such as 

planning, monitoring, and control; 

 Engineering: covers the development and maintenance that are shared across 

engineering disciplines; 

 Support: defines the activities that support the development and 

maintenance of products; 

 Process Management: contains the activities that run through the whole 

process, including, evaluation, measurement and process improvement.  

CMMI offers two representations for process improvement: The continuous 

representation and the staged representation. The continuous representation defines 

capacity levels per process area ranging from 0 to 3, as shown in Figure 2.5. 

 

 

Figure 2.5: Continuous representation 
Source: CMMI (2010) 
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In the continuous representation, an organization can choose to improve the 

performance of a single process area that relates to a particular problem or can work on 

several different areas that are aligned with the organization's business objectives. It also 

allows that an organization improves processes in different capacities. 

The staged representation offers a systematic, structured and uniform way, based 

on a joint of areas, as shown in Figure 2.6 

In the staged representation, the process areas are structured in maturity levels. 

When one organization reaches a level of maturity, it is considered that their processes have 

reached a level of maturity, i.e., have mechanisms that guarantee the successive repetition 

of good results. The continuous improvement of the organization's processes is achieved 

trough evolutionary between the five model's maturity levels, defined and numbered from 1 

to 5.  

 

Figure 2.6: Staged representation 
Source: CMMI (2010) 

In the staged representation, the process areas are structured in maturity levels. 

When one organization reaches a level of maturity, it is considered that their processes have 

reached a level of maturity, i.e., have mechanisms that guarantee the successive repetition 
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of good results. The continuous improvement of the organization's processes is achieved 

trough evolutionary between the five model's maturity levels, defined and numbered from 1 

to 5.  

 

2.7.2 MPS.BR 

The Brazilian Software Process Improvement Program (MPS.BR), coordinated by 

SOFTEX, aims to define and perfect a model of improvement and evaluation of software 

processes, focusing mainly on micro, small and medium but also large organizations 

(SOFTEX, 2016).  

The MPS.BR is divided into four (4) components: MPS Reference Model for Software 

(MR-MPS-SW), MPS Reference Model for Service (MR-MPS-SV), Assessment Method (MA-

MPS) and Business model (MN-MPS) as shown in Figure 2.7. 

 

 

Figure 2.7: MPS.BR’s Components 
Source: SOFTEX (2016) 

Each component is described trough guides and documents of each MPS.BR 

program model. The Reference Model for Software (MR-MPS-SW) and the Reference Model 

for Service (MR-MPS-SV) contain requirements that processes must meet to comply with 
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these models. Both models contain definitions of maturity levels, processes, and attributes 

of the process and comply with the requirements of ISO / IEC 33000 standard (SOFTEX, 

2016).  

The Business Model (MN-MPS) describes the business rules for implementation and 

evaluation of MR-MPS-SW and MR-MPS-SV; organization of business groups, certification 

acquisition consultants (CA) and MPS.BR training programs. The MPS Reference Model for 

Software (MR-MPS-SW) defines maturity levels, which are a combination of processes and 

capacity. The technical basis for the construction and improvement of the model consists of 

the ISO / IEC 12207, ISO / IEC 33000 and CMMI-DEV. The MR-MPS-SW defines seven 

maturity levels that establish levels of development processes, featuring stages of improving 

the implementation of processes in the organization, these levels are: A (In Optimization), B 

(Quantitatively Managed), C (Defined) D (Largely Defined), E (Partially Defined), F (Managed) 

and G (Partially Managed).The first level of the maturity model is G and go up to level A, 

featuring the organization with high maturity in their processes (SOFTEX, 2016). Table 2.4 

shows the processes for maturity levels Model MR-MPS-SW. 

Table 2.4: Processes for Maturity Levels on MR-MPS-SW 
Source: Adapted from SOFTEX (2016) 
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The level of process capability in MR-MPS, as well as ISO / IEC 33000, is given by 

answering a set of process attributes, as shown in Table 2.5  

Table 2.5: Processes Attributes (AP) 
Source: Adapted from SOFTEX (2016) 

Atributo de 
Processo 

Descrição  
(O processo é:) 

Propósito 

AP 1.1 Executado É uma medida do quanto o processo atinge 
o seu propósito. 

AP 2.1 Gerenciado É uma medida do quanto a execução do 
processo é gerenciada.  

AP 2.2 Gerenciados (Produtos 
dos Trabalhos do 
Processo)  

É uma medida do quanto os produtos de 
trabalho produzidos pelo processo são 
gerenciados apropriadamente. 

AP 3.1 Definido  É uma medida do quanto um processo 
padrão é mantido para apoiar a 
implementação do processo definido. 

AP 3.2 Implementado É uma medida do quanto o processo 
padrão é efetivamente implementado 
como um processo definido para atingir 
seus resultados. 

AP 4.1 Medido É uma medida do quanto os resultados de 
medição são usados para assegurar que a 
execução do processo atinja os seus 
objetivos de desempenho e apoia o 
alcance dos objetivos de negócio definidos. 

AP 4.2 Controlado É uma medida do quanto o processo é 
controlado estatisticamente para produzir 
um processo estável, capaz e previsível, 
dentro de limites estabelecidos.  

AP 5.1 Objeto de melhorias e 
inovações 

É uma medida do quanto as mudanças no 
processo são identificadas a partir da 
análise de defeitos, problemas, causas 
comuns de variação do desempenho e da 
investigação de enfoques inovadores para 
a definição e implementação do processo. 
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AP 5.2 Otimizado 
continuamente 

Este atributo é uma medida do quanto as 
mudanças na definição, gerência e 
desempenho do processo têm impacto 
efetivo para o alcance dos objetivos 
relevantes de melhoria do processo. 

Similar to CMMI, the continuous process improvement is structured from the level E 

in the Assessment and Improvement of Organizational Process (Avaliação e Melhoria do 

Processo Organizacional - AMP) process. At level A, the processes attributes: AP 5.1 and AP 

5.2 address innovation (SOFTEX, 2016). 

 

2.8 SOFTWARE FACTORY 

This section aims to present concepts related to software factory, historical context, 

and a software factory classification. This research takes place in a software factory 

organization e these definitions are essential for research understanding. 

2.8.1 HISTORICAL CONTEXT 

Software manufacturing is undergoing evolutionary flows from the start of 

production at the end of the 1940s, as a secondary product and hardware dependent. At this 

time, the software was not considered a product that should also be planned to be created 

(CUSUMANO, 1989b; DÖRRIES, 2002; VASCONCELOS et al., 2006). Between 1955 and 1965, 

with the popularization of computers and their insertion in the routine of the companies, the 

production of software was simplified, but still remained totally handmade and dependent 

on the developers, ignoring any formal production process. 

With the great growth of software production, also motivated by the evolution of 

the hardware at the end of the 60s, the scene was not promising. Due to the uncontrolled 

production and entirely based on heroic and isolated actions of programming geniuses, 

happened to call software crisis, where contracts for application development invariably had 

problems with quality, on time and budget. This crisis triggered major conferences on the 

subject, which began the debate on Software Engineering, highlighting the concept of 

Software Factories where the software industry began to use more efficient methods for 

developing software (CUSUMANO, 1989b; DÖRRIES, 2002; VASCONCELOS et al., 2006) 
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The term factory relates to a commitment to long-term, integrated efforts to 

improve the software operations. It considers not only a powerful idea but also necessary to 

take on the challenges involved in promoting the professionalization of software operations 

(AAEN et al., 1997). 

Fernandes and Teixeira (2004) conceptualizes software factory as “A structured, 

controlled and continuously improved process, considering industrial engineering 

approaches, guided to meet multiple demands of different nature and scope, aiming 

software products generating, according to the client's requirements, the most productive 

and economical way possible.”. 

Japan's industry showed - in the 60, 70 and 80 - a series of examples of software 

operations that were seeking organizations with a factory format, ranging from where the 

organization was started in the production goals, through the definition of technology , 

mechanization, refinement and automation of the process (CUSUMANO, 1989b). Following 

Japan's path, US companies invested in the organization of production of software, 

especially through the creation of CMM (PAULK et al., 1993), and most commonly CMMI 

(CMMI, 2010), and its popularization, first among the US companies and then worldwide.  

 

2.8.2 TYPES OF SOFTWARE FACTORY 

Fernandes and Teixeira (2004) uses a classification for software factories, which 

presented four types of factories, classified according to their scope of action throughout the 

development phases of a software project, as shown in Figure 2.8. 

 

 
Figure 2.8: Types of Software Factories according to their scope of supply 

Source: Adapted from Fernandes e Teixeira (2004) 
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In this context, each type of software factory is described according to their 

adherence to the software development life cycle, isolating in the shape of a black box, the 

factory processes, from more restricted to the more generic. The program factory consists of 

the factory's lower unit, and its object is to code and execute unitary tests on computer 

programs. 

The factory operates projects with a little more coverage in the production process, 

covering activities beyond the related factory programs, phases such as conceptual design, 

logical specification, detailed solution design, implementation of integration and acceptance 

testing. Depending on the interface with the client, the factory can be characterized by 

software project or physical project, but the basic requirements and characteristics are very 

similar. The expanded project factory covers more embracing solutions to Information 

Technology, where the software is just a component  (FERNANDES; TEIXEIRA, 2004). 

From the perspective of configuration management process, Oliveira (2007) 

discusses the software factory classification based on business approach, as shown by 

Tachizawa (1997). This approach has an impact on process improvement processes in the 

organization. Thus, the authors cite two organizational structuring: product-oriented factory 

and project-oriented factory. In the context of the product-oriented factory, the software 

development runs around the products produced by it, as shown in Figure 2.9.  

 

Figure 2.9: Development Representation of Oriented Product 
Source: Oliveira (2007) 



 

 

57 

 

57 

 

In this case, the factory must reconcile the routine maintenance of its products, 

whether evolutionary or corrective, with the demands generated by different projects, 

culminating in the emergence or evolution of features in the product. Thus, the product is 

preserved in the factory and can be customized or parameterized for project demands 

customers. 

In guiding the project, the factory's routine works through the implementation of 

several projects in parallel, as shown in Figure 2.10, and they may be interdependent or 

reuse levels components together, but all with a beginning, middle end planned.  

 

Figure 2.10: Representation of Development-oriented design 
Source: Oliveira (2007) 

 

In this case, there is a product that must be updated by running projects. The 

factory output varies according to the demand of existing projects. In this structure, 

responsibility for each project can be accumulated by a single project manager or distributed 

among a group of managers. 

These approaches have a direct influence on the production and management of 

historical data. In oriented factory products, there is a constant concern regarding the 

impact of demand generated by a project does not affect ongoing projects and the existing 

product, i.e., the tracking of requests and existing functionality becomes a critical factor 

successful to the factory that follows this approach.  

Already in the factories oriented project, the concern about the impacts of the 

project only happens when they are interdependent. In addition, configuration and release 
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planning versions of the products generated by the project, regardless of their complexity, 

are managed only within each project, allowing each project to have a completely different 

behavior of others. 

As shown in the previous sections, organizations have been adopting models such 

as CMMI and MPS-Br to gain a competitive edge in terms of quality. This reality is 

particularly common in project-oriented software factories.  

As a result, these factories adopt strategies such as standardization and follow well-

defined processes, aiming to deliver products as specified. Sometimes these strategies can 

jeopardize or repress creativity, idea generation and innovation (POPPENDIECK, 

POPPENDIECK, 2003, AAEN, PRIES-HEJE, 2004, DYBÅ et al., 2014).  

Due to these characteristics, project-oriented software factories are the appropriate 

environments to be studied in this research. 

 

2.9 RELATED WORKS 

This section presents some of the related works, highlighting the main contributions 

associated with the context of this document. In the end, an analysis between them and the 

search is performed. 

Wu, Rose, and Lyytinen (2011) analyzed highly innovative/radical IT projects that 

cannot be managed by methods used on previous projects. This reflects a “Black Swans” 

situation because of the project’s unique sub-set within the area of project management. In 

addition, the authors, aiming to facilitate the challenges encountered on these highly 

innovative projects, found new project management techniques, which are: careful and 

elongated up-front planning, exploration of identified innovation-points, and proper 

integration of innovation point sub-projects. 

While Conforto and Amaral (2010) come up with a method that uses APM principles 

to plan and control innovative product projects, in addition to a procedure to use it. The 

IVPM2 (Iterative and Visual Project Management Method) has five components that are 

integrated into planning and control project in a simple, visual, and interactive way. One of 

the main innovations of IVPM2 is the integration of principles, practices, techniques and 

agile management tools with a reference model for product development, project 
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management software and a system of performance indicators. Figure 2.11 shows all the 

components and the seven-stage procedure to use the method. 

 
Figure 2.11: IVPM2 – Method for planning and controlling ISP 

Source: Conforto and Amaral (2010) 

IVPM2 components are: 

 Phase and Project Deliverables Model (PPDM): The phase and project 

deliverables model combined the principles of Stage-Gates (COOPER, 1990) 

and project life-cycle management; 

 Project Planning and Controlling Whiteboard (PPCW): The PPCW was 

designed to integrate the project phases with the deliverables in a simple 

timescale; 

 Weekly Activity Planning Whiteboard (WAPW): This whiteboard is used to 

define some activities and work packages (WPs); 

 Simplified Performance Indicator System (SPIS): A simple set of performance 

indicators was adapted to measure the lead time of deliverables by means of 

earned value added (EVA); 
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 Project Management Software: Open-source project management software 

tool for supporting the portfolio control (DotProject). 

The seven-stage procedures to use the method are: 

 Stage 1 – It starts with the demand for a new project. By means of a project 

plan template, the risk analyses and most of the product requirements are 

defined.  

 Stage 2 – The project manager and the team insert the deliverables on the 

PPCW according to descriptions of the project phases. 

 Stage 3 – Once the deliverables are placed on the PPCW, they must be 

uploaded onto DotProject. The software was customized to fulfill the PPCW 

and PPDM standards.  

 Stage 4 – The project managers, with all team members, were able to define, 

at weekly short meetings (average 40 minutes), the WPs by decomposing the 

deliverables into measurable tasks. 

 Stage 5 – Once a WP is completed, the person in charge of it logs in on 

DotProject and inserts a brief comment with respect to the task, and the 

percentile of each task represented by the deliverable defined on the PPCW. 

 Stage 6 – The DotProject software generates the reports with project 

performance indicators, as defined in the SPIS. The reports are used to 

control the project progress, value added, deviation, and time spent.  

 Stage 7 – The project team analyzes the information from the DotProject 

reports and uses it to check the value added to customers, their learning 

about the project uncertainty, and the project progress to be able to take 

adaptive actions and anticipate changes. 

Marinho (2015) focused his research on deep uncertainty and its influence on 

software project success. Once it is impossible to predict the problem nature in advance, 

project managers can employ strategies that impregnate their projects with greater 

resistance. To address this, the author proposed an approach to manage uncertainties in 

software project and consequently contribute to their best performance and success, which 

have six phases: Characterizing Projects, Identifying Uncertainty Sources, Detecting Early 

Signs, Sensemaking, Managing the Risks and Unexpected Outcomes; and two guides: 
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Proactive strategies and practices to reduce uncertainty and General Orientations for 

Software Projects Managers. 

On the other hand, Naiman (2015) presented a framework for creativity and 

innovation that uses Design Thinking. According to the author: “Design Thinking is a 

methodology used by designers to solve complex problems, and find desirable solutions for 

clients. A design mindset is not problem-focused, it’s solution focused and action oriented 

towards creating a preferred future. Design Thinking draws upon logic, imagination, 

intuition, and systemic reasoning, to explore possibilities of what could be—and to create 

desired outcomes that benefit the end user (the customer)” 

The main idea of the framework is that when design principles are applied to strategy 

and innovation, the success rate improves. Design can be applied to anything that needs to 

be optimized for human interaction, as products, physical locations, services. Thus, the 

author proposed a framework for innovation and creativity that can help you to design the 

way you lead, manage, create and innovate, as shown in Figure 2.12. 

 
Figure 2.12: A Framework for Innovation and Creativity 

Source: Naiman (2015) 

The framework steps are: 

 Define the opportunity: Develop a set of powerful questions to surface 

opportunities and frame innovation. 
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 Gather data: Learn how to gather data through qualitative research such as 

observation and storytelling to augment traditional forms of data gathering. 

 Question assumptions & re-frame: Make sense of research by seeing 

patterns, themes, and larger relationships between the information. 

 Incubate: Cultivate your intuition and develop aesthetic ways of knowing. The 

elegant solution wins in the marketplace. Tools include Mind mapping, 

sketching and painting. 

 Ideal / Illuminate: Learn six idea generation tools to foster shifts in 

perception, break out of traditional mindsets, and generate seed ideas for 

innovation, including SCAMPER, Metaphorical thinking, connecting the dots, 

and Edison’s invention techniques.  

 Evaluate / Refine ideas: Identify the criteria you need to evaluate ideas; learn 

the distinction between critiquing and criticizing an idea; give feedback that 

enhances creativity rather than crushes it.  

 Prototype / Test idea: Create a visual, tangible representation of your idea 

and present it to the group for feedback. Create feasibility and an adoption 

checklist to get people onboard. Customer co-creation: Exploring alternative 

futures with your internal and external customers. 

 Assess outcomes / Refine: Gather feedback from the prototype. Assess 

outcomes, and refine your project. Develop a set of feedback questions to get 

the information you need, i.e., does this add value to the customer?  

 Implement: Create an action plan and test-drive your innovation. 

 Iterate: Assess results, modify and improve, using this framework. 

However, Fedotova et al. (2010) argued that innovation is closely linked to 

Knowledge Management (KM) since both are efficient strategic tools that give organizations 

competitive leverage. The author describes the innovation framework called “I innovate!” 

which was used by Primavera Business Software Solutions (BSS) to implement KM concepts 

and promote the innovation process.  

The main objective of the innovation framework consists in the adoption of the 

process that would allow any collaborator of Primavera BSS to provide innovation initiatives 

by means of ‘ideation’ (creation of new ideas). In this way, it is possible to simplify the ideas 
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generation within the organization and stimulate the disruptive innovation as well as to 

create individual and organizational knowledge. Figure 2.13 shows the Primavera’s 

Innovation process used in the framework. 

Primavera’s innovation process consists of seven main activities: 

 Ideation: This phase consists of ideas registration by Primavera’s collaborators 

in the innovation portal. 

 Assessment: In the end of each month, all registered ideas are assessed and 

evaluated in terms of the potential alignment with organizational strategy, 

feasibility and economic value (costs, gains, revenues, etc.). The main decision 

factor is the alignment of the idea with the strategic objectives, which 

contribute in a different way to the ideas assessment. 

 Testing: This phase usually takes place when the radical and semi-radical 

innovation ideas are proposed. It allows identifying and possibly mitigating 

the risks associated with its implementation. 

 Implementation: During the implementation phase the proposed idea is 

turned into the organization’s innovation. It may be a new product or service, 

improvement of the organization’s processes or modifications of the business 

model. 

 Archiving: The ideas that were considered as not viable during the testing 

phase or not attractive from the strategic point of view are archived. These 

ideas may be reformulated by the authors or by any other person and newly 

put on voting. 

 Measuring: To control the process of innovation and manage the innovation 

value chain, it is necessary to define the metrics and indicators that will give a 

clear perception of the innovation progress within the organization. 

Innovation platform supports the data used for metrics elaboration. 

 Promotion: This phase is used to promote the innovation framework and 

support the innovation process adherence by the organizational collaborators 

as well as encourage them to participate in the organization’s future. 
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Figure 2.13: Primavera’s Innovation process 
Source: Fedotova et al. (2010) 

Thinking about an agile approach Füllgraf (2014) proposed a new method, called 

Rush, that aims to support execution of iterations minimizing delays to project, particularly 

those with a high degree of innovation. In order to achieve this goal the method approach 

issues like chaos before planning; creativity and overcome; individual communications; 

reduction requirements, and increased costs to meet deadlines; focuses on the delivery 

rather than the scope; beyond the use of micro-lungs within iterations.  

The method’s intention is to support the leader and his team during the execution 

of iterations, providing fluidity and rhythm to the project while mix techniques, best 

practices, and behaviors. In addition to that, it should be incorporated within iterations of 

other known methods, expand management project and, also, give support to the project 

management culture that is already consolidated in the company where the method will be 

applied. 

Rush (2014) has four stages, in which each stage should accomplish a specific goal, 

and at first, them all last the same time, may vary 1 to 5 days each. The itineration aims to 

make one or more deliveries, being that delivery dimensioned by the project’s leader to the 

duration of 3 stages (Chaos, Action, and Overcoming), that is, the project’s team focus 

always at the end of stage overcoming, as shown in Figure 2.13, while the delivery (indeed) 

to de client (internal or external) it is adjusted to the end of fourth stage (Lung). The goal is 

to always “win” the lung, that is, not use it and have the possibility to speed up the project 

and surprise the client. 
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Figure 2.14: Rush Method - Iteration composed of 4 phases 

Source: Adapted from Füllgraf (2014) 

Spraggon and Bodolica (2006) researched the management patterns of radical 

innovation projects observed at four small Canadian Software firms. Radical innovation 

project require specific management approaches since they have such a high degree of 

uncertainty. So, there were identified four common patterns related to the way SSFs 

organize for managing radical innovation problems, such as cross-functional collaboration, 

flexible structure, exploration-exploitation mix, and balance between process 

formalization and chaos. The authors have also accentuated four key imperatives for 

successfully implementing radical innovation project in SSFs that are: developing an open 

culture, getting frequent feedback from costumers, having smart people and sticking to 

the radical vision. 

 

Kumar (2012) studied the competencies required for project managers to manage 

their teams most effectively and as a creative and innovative leader. Project managers need 

a structured approach that they can use along with project management processes in 

starting and in delivering innovation project. The innovation framework has to involve 

innovation and creativity processes to add to the project management processes that are 

already in use, as shown in Figure 2.15.   

Figure 2.15 portrays the innovation framework proposed that describes a 

structured approach to incorporate integration innovation management processes with 

project management processes. Innovation processes include Discovery, Open innovation, 

Seek innovation partners, Idea Management, Knowledge Brokering, and Innovation 

Opportunity Management. 
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Figure 2.15: Innovation Framework for Project Management 

Source: Kumar (2012) 

Dvir and Shenhar (2012) proposed a framework of innovation and argued its value 

on real-life cases of innovation. The framework mixes well-known innovation framework 

with a project classification framework, taking into consideration the technological and 

market uncertainty dimensions.  The unified framework allows closing the uncertainty gap 

existing at the beginning of the innovation process. The model proposed by the authors 

contains three dimensions (novelty, technology, and complexity) and innovations are 

characterized by a combination of their unique levels on each dimension, as shown in Figure 

2.2. 

Monteiro (2014) built a model to explain which factors have an influence on the 

innovative behavior of members of software development teams. This model was 

constructed based on a detailed analysis of qualitative and quantitative data. The final 

model, called IBMSW, confirmed the influence of multiple factors proposed in previous 

models and also the existence of new factors influencing the innovative behavior. The 

research showed that the individual’s personality affects his innovative behavior and two 

explanations were identified. The final Innovative Behavior Model for Software (IBMSW) is 

presented in Figure 2.16. 
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According to the author, “The model shows that antecedents related to the 

individual’s attitude towards innovative behavior, perceived norms about innovative 

behavior, and perceived behavioral control influence the individual’s intention to perform 

innovative behavior. In turn, behavior intention influences the actual innovative behavior 

together with external factors. Further, the feedback received by the individual about the 

innovative behavior performed will influence the individual’s jobs satisfaction, which also 

will influence her future innovative behavior appraisal”. 

 

 

Figure 2.16: The Innovative Behavior Model for Software (IBMSW) 
Source: Monteiro (2014) 

 

2.9.1 ANALYSIS 

For a better understanding and comparison between the related works and this 

research, we summarize all the related works presented in this section in table 2.6. In 

addition to the author's identification, the table contains the relationship with innovation, 

the main theme, the final result and a brief description of each work. 
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Table 2.6: Related Works 
Source: The author 

Authors Innovation Theme Result Summary 

Naiman 
(2015) 

Innovation 
Management 

Design 
Thinking 

Framework Design thinking is at the core of 
effective strategy development and 
organizational change (A framework 
for creativity and innovation). 

Fedotova et 
al. (2010) 

Innovation 
Management 

Idea 
generation 

Framework An innovation framework adopted by 
the Portuguese leading software 
development organization – 
Primavera Business Software 
Solutions (BSS) – to stimulate the 
innovation process and implement 
KM concepts. 

Kumar (2012) Innovation 
Management 

Leadership 
competencies 

Framework An innovation framework for project 
management, based on the 
leadership competencies required for 
project managers to manage their 
teams most effectively and as creative 
and innovative leaders. 

Monteiro 
(2014) 

Innovative 
behavior 

Factors that 
influence 

Model A model to explain which factors 
influence the behavior of individuals 
innovative software development 
teams. 

Marinho 
(2015) 

Innovative 
Projects 

Uncertainty Approach An approach to manage uncertainties 
in software projects to contribute to 
their better performance and 
influence their success. 

Dvir and 
Shenhar 
(2012) 

Innovative 
Projects 

Uncertainty Framework A unified framework of innovation, 
integrating well-known innovation 
frameworks with a project 
classification framework, adding the 
market and technological uncertainty 
dimensions (three dimensions: 
novelty, technology, and complexity). 

Wu, Rose and 
Lyytinen 
(2011) 

Radical Project 
management 

Techniques New project management techniques 
to lead with challenges encountered 
on highly innovative projects. 

Conforto and 
Amaral (2010) 

Radical Agile Method A method for planning and controlling 
innovative product projects using 
APM principles. 

Füllgraf 
(2014) 

Radical Agile Method A new agile method to support 
execution of iterations - titled Rush - 
which aims to minimize delivers out 
of the time, i.e. to reduce delays to 
projects, particularly those with a high 
degree of innovation. 
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Spraggon and 
Bodolica 
(2006) 

Radical Small 
software 
firms 

Patterns Management patterns and key 
imperatives for successful 
implementation of radical innovation 
projects in small software firms. 

Although all the related works have some relation to this research, each work is 

structured differently, whether in relation to the innovation or the main theme worked. 

Naiman (2015), Fedotova et al. (2010) and Kumar (2012) proposed frameworks for the 

management of innovation throughout the organization, differing from the focus given in 

this research which is the management of innovative software projects. However, the topics 

addressed (Design Thinking, ideas generation, and leadership competencies) are aligned 

with the themes researched, as they represent impact factors and deal with the fostering 

the ideas generation. In terms of impact factors, Monteiro (2014) proposed a model to 

explain which factors influence the behavior of individuals innovative software development 

teams.  

From the perspective of innovative projects, Dvir and Shenhar (2012) presented a 

unified framework of innovation integrated with project classification. This work converges 

with this research to take into account the dichotomy between incremental and radical 

innovation, as well as to explore the uncertainty characteristics inherent to these projects. 

To address the impact of uncertainties on software project management, Marinho (2015) 

proposed an approach, which is used in this research. 

In the context of management of innovative software projects, Wu, Rose and 

Lyytinen (2011), Comfort and Amaral (2010), Füllgraf (2014) and Spraggon and Bodolica 

(2006) presented techniques, methods, and patterns for the management of highly 

innovative projects, ie, considered as radical innovation in this research. The propositions 

and ideas of these works are in line with this research but do not adequately represent their 

context, because they do not deal with non-radical innovations and the project-oriented 

software factory environment. 

 

2.10 CLOSING REMARKS 

This chapter introduced the theoretical background related to the research: 

innovation, project management, software project management, innovation project, 
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software factory, quality and maturity models, and impact factors identified in an 

exploratory literature review. Some related works were presented, and their connections 

with this research were analyzed. In summary, aspects such as idea generation, impact 

factors, and innovative software project management are addressed, but no work 

represents the context of the research. 
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3 RESEARCH METHOD 

This chapter presents the research method used in this work. The method aims to 

show the way forward by the researcher, helping him to reflect and making more reliable 

research results. A brief introduction to some concepts is presented, followed by the 

presentation of the method and its steps. 

3.1 RESEARCH CONTEXT 

According to Gil [154], research is an action set aiming to find a solution to a 

problem or explanation for a phenomenon, which is based on rational and systematic 

procedures. In scientific research, the researcher must meet the following criteria: 

originality, consistency, coherence, and objectivity. According to Goldemberg (2004), it is 

essential to plan and prepare a set of steps for reaching research objectives (method). 

Therefore, the concrete realization of an investigation, planned and developed in 

accordance with the standards established by scientific methodology, is scientific research.  

The research objectives and type determine the choice of method to be adopted. 

To succeed in the investigation of a phenomenon, the researcher must follow the method 

chosen, represented by a set of neatly arranged steps including: subject choice, research 

planning, methodological development, data collection and tabulation, analysis of results, 

drawing conclusions and disseminating results (REMENYI et al., 1998; GIL, 1999; CRESWELL, 

2007). 

According to Creswell (2007), qualitative research has become more accepted as a 

legitimate way of research in the social behavioral and health sciences. In qualitative 

research, the world is observed and represented by a set of instruments such as field notes, 

interviews, conversations, photographs, recordings, etc. The qualitative researcher must 

interpret these representations of the world, trying to give meaning to the phenomenon 

studied, considering the meaning that people have for them (DENZIN; LINCOLN, 2005). 



 

 

72 

 

72 

 

 

Nowadays, many studies have been conducted using Evidence-Based Paradigm. 

Originated in the medical domain, it is defined as a systematic process to discover, evaluate 

and apply findings of research in decision-making. As in other areas, Kitchenham, Dybå and 

Jorgensen (2004) discuss the application of this paradigm in software engineering - Evidence-

based Software Engineering (EBSE).  

Evidence-based Software Engineering aims to:  

“provide the means by which current best evidence from research can be 

integrated with practical experience and human values in the decision-

making process regarding the development and maintenance of software” 

(KITCHENHAM et al., 2004) 

 

Thus, in order to get a broader and complete perspective of given phenomenon, the 

collect and analyze of all the empirical data is systematically carried out through well-

defined procedures. Kitchenham, Dybå and Jorgensen (2004) suggest that it is necessary to 

follow five steps to practice EBSE: 

1. Converting the need for information into an answerable question. 

2. Tracking down the evidence that better answer the question. 

3. Critically appraising that evidence for its validity, impact (size of the effect), 

and applicability. 

4. Integrating the critical appraisal with our software engineering expertise and 

with our stakeholders’ values and circumstances. 

5. Evaluating our effectiveness and efficiency in executing Steps 1-4 and seeking 

ways to improve them both for next time. 

To carry out an evidence-based research, it is necessary to use some method of 

research to help with answering research questions in those domains where individual 

empirical studies are not easily controlled or replicated. One of the main methods used is a 

rigorous procedure called Systematic Literature Review (SLR) or in short form Systematic 

Review (KITCHENHAM et al., 2004, 2011; BUDGEN et al., 2006). 
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A SLR provides ways to implement comprehensive and not biased literature 

reviews, making their results have scientific value as advocated by Travassos and Biolchini 

(TRAVASSOS; BIOLCHINI, 2007). SLR aims to present a fair assessment of a research topic, 

using a reliable, accurate and auditable methodology (KITCHENHAM; CHARTERS, 2007). 

3.2 ADOPTED METHOD 

The nature of research design requires a structured and efficient means to deal with 

the research activities (CRESWELL, 2007). Wohlin and Aurum (WOHLIN; AURUM, 2014) 

propose a decision-making structure containing a number of decision points, each one of 

them representing a specific aspect of empirical software engineering research.  

After identifying the problem and research question, the researcher should go 

through the decision-making structure, analyzing each of the eight decision points and 

selecting the appropriate options for your search, as shown in Figure 3.1. 

 

Figure 3.1: Research decision-making structure 
Source: Wohlin and Aurum (WOHLIN; AURUM, 2014) 

These decision points are grouped into three phases: strategic, tactical and 

operational. The strategy phase enables the researcher to conduct the research 

systematically according to the expected research products, thus involving decisions on 

research outcome, logic, purpose, and approach. The tactical phase involves decisions on 
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how to operationalize the research activities, thus involving decisions on the research 

process and methodology. The operational phase involves decisions on actions that will be 

taken when implementing the research, including data collection methods and data analysis 

techniques. 

3.2.1 DECISION-MAKING PATH 

According to the research objective and following the decision-making structure 

proposed by Wohlin and Aurum (2014), the researcher decided that this research will be 

applied research (decision point 1), and will apply inductive logic (decision point 2). Figure 

3.2 illustrates the path taken to define the research design. 

 
Figure 3.2: Research decision-making path 

Source: Adapted from Wohlin and Aurum (2014) 

The researcher believes that both academia and practitioners will benefit from 

having an approach to innovative software project management (ISPM). However, as shown 

in previous sessions, no studies were found that address the proposition. Hence, the 

purpose of this research is evaluation (decision point 3). Initially, the researcher conducted 

an exploratory review to improve the knowledge on research subject, identifying the basic 

concepts and the main sources of research. As a result, the key concepts and gaps were 

identified. As a consequence, it was needed to obtain scientific evidence to the analysis of 

the domain area and to cover the gaps. Thus, a systematic literature review was performed 

(decision point 7), helping to identify the factors that affect ISPM. In SLR data synthesis 
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phase was used meta-ethnography (decision point 8) as a synthesis method, resulting in 

elements to develop the ISPM initial approach. Then, the researcher carried out a practical 

approach application experience9 and some interviews with students in an academic 

software factory to assess the initial approach, revising the findings of the review and 

capturing some strategies used to manage innovation in projects. The interviews and 

observational findings are transcribed and coded, and thematic analysis was applied 

(decision point 8). As a consequence of the thematic analysis, the ISPM approach was 

updated to the intermediate version. As the main objective of this research is to develop an 

artifact to foster innovation in project-oriented software factories, the researcher was 

conducting a design science research (decision point 6). Both the reviews and interview 

apply a qualitative approach as research process (decision point 5), which will involve an 

interpretivist research approach (decision point 4). The approach was evaluated by 

practitioners in a real software factory, through the approach application during an action 

research (decision point 6) and interviews (decision point 7).  The results were transcribed 

and coded, and thematic analysis was applied (decision point 8). Then, the proposed 

approach was compared with other related works and integrated with research findings. In 

the following sections, the researcher describes these decision points in three phases: 

strategic, tactical and operational. 

3.2.2 STRATEGIC PHASE  

Considering the research outcome, this is an applied research since it aims to apply 

existing knowledge to provide a solution to a specific problem (COLLIS; HUSSEY, 2009). The 

research logic is inductive since it aims to infer general truth from specific data sufficiently 

observed (MARCONI; LAKATOS, 2003; CRESWELL, 2007; MERRIAM, 2009). This process has 

three main stages:  

1. Observation of the phenomena in order to discover the causes of their 

manifestation;  

2. Discovery of the relationship between the phenomena, identifying similarities 

or differences between the facts through comparisons; and  

                                                                                                                     
9
Initially the researcher considered in conducting an action research to evaluate the ISPM initial approach. However, the context and the 

characteristic of the academic software factory did not make feasible the execution. Thus, in the absence of adequate scientific method, 
the researcher conducted a practical approach application experience and used some techniques of action research.  
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3. Generalization of the relationship. 

Regarding the purpose, this research is classified as evaluation, since its main 

characteristic is determining if an ISPM approach in software factories is effective in the real 

world and meets the objectives set for it. The research approach is interpretivism, which 

considers the subjectivity of the researcher and argues that the purpose of the human 

sciences is to understand human action (SCHWANDT, 2000; WOHLIN; AURUM, 2014).  

 

 

3.2.3 TACTICAL PHASE  

Regarding research process, this is a qualitative research. In qualitative research the 

world is observed and represented by a set of instruments and the qualitative researcher 

must interpret these representations of the world, trying to give meaning to the phenomena 

studied, considering the meaning that people have for them (DENZIN; LINCOLN, 2005).  

Considering the research outcome, this is a design science research, as it aims to  

propose and evaluate innovative artifacts (model, methods, frameworks, etc.) designed to 

address a specific issue and generate knowledge (HEVNER; CHATTERJEE, 2010; WOHLIN; 

AURUM, 2014).  

However, in order to evaluate the approach proposed in this research it was 

conducted an application experience and an action research. In both cases, the researcher 

tried to solve problems through interventions in the software development activities. In 

action research, a research problem is usually introduced by the organization where 

research is performed. In the application experience conducted in this study, the research 

problem was introduced by the researcher (COUGHLAN; COGHLAN, 2002; WOHLIN; AURUM, 

2014) 

 

3.2.4 OPERATIONAL PHASE  

In the operational phase research, data collection methods and data analysis 

techniques are chosen according to the objectives and characteristics of research, i.e., what 

actions to be performed when investigating a research question. 
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3.2.4.1 DATA COLLECTION METHODS  

The research questions influence the choice of data collection methods. In this 

research data were collected by archival research (exploratory review and systematic 

review), semi-structured interviews and participant observation. In order to guarantee the 

quality of research, the collected data were triangulated. In the next subsection, a summary 

of the data collection methods used is presented. 

 

3.2.4.1.1 ARCHIVAL RESEARCH METHOD 

Documents are a data source, usually produced for different purposes and not for 

ongoing research therefore not subject to the same limitations. If the document is available, 

the researcher does not depend on the cooperation of people to get the necessary 

information, as in an interview (MERRIAM, 2009).  

According to Merriam (2009), “Documents are, in fact, a ready-made source of data 

easily accessible to the imaginative and resourceful investigator.”. The term “document” 

refers to a wide range of written, visual, digital, and physical material relevant to the 

research. For example official records, letters, newspaper, books, corporate records, 

government documents, historical accounts, scientific papers, and so on. 

Archival research is the investigation of documents, publicly available or it may 

require permission to access. During the investigation the researcher locates, collects, 

analyzes and interprets the data (MERRIAM, 2009; WOHLIN; AURUM, 2014). In this research, 

an exploratory review was performed to improve the knowledge on research subject, 

identifying the basic concepts and the main sources of research. As a result, the key 

concepts and gaps were identified. As a consequence, it was needed to obtain scientific 

evidence to the analysis of the domain area and cover the gaps. According to Kitchenham, 

Dybå and Jorgensen (2004), one of EBSE search procedures may be holding a systematic 

literature review. Thus, a SLR was performed, helping to identify the factors that affect ISPM. 

 

3.2.4.1.2 INTERVIEW AND PARTICIPANT OBSERVATION 

According to Merriam (2009), interviews are effective at eliciting information about 

things the researcher cannot observe such as feelings, thoughts, and intentions. According to 
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Manzini (2003), in a semi-structured interview, it is created a script with the main questions 

relating to the subject researched. However, during the interview, other issues arise relating 

to the interview momentary situation. 

Another data collection method is the participant observation, where the 

researcher learns about the activities of people under study in their environment through 

observation and participation in these activities. The participant observation is a method 

adopted by qualitative research to collect qualitative data where the observer is engaged in 

the activity being observed (KAWULICH, 2005; SEAMAN, 2008).  

In this research, the researcher decided to apply interviews and participant 

observations to assess the initial approach, revising the findings of the review and capturing 

some strategies used to manage innovation in projects. Then participant observations and 

interviews were performed to obtain a proposed approach’s evaluation. 

 

3.2.4.2 DATA ANALYSIS METHODS  

Neuman (2014) define: “Data analysis involves examining, sorting, categorizing, 

evaluating, comparing, synthesizing, and contemplating the coded data as well as reviewing 

the raw and recorded data.”. The qualitative analysis aims to do a data analysis and make 

sense of them. According to Merriam (2009), in qualitative research, data collection, 

analysis, and reporting often occur simultaneously, in incremental and iterative steps that 

are adapted as the research proceeds, and results emerge.  

In this research, several iterations of data collection and analysis will be performed, 

using the techniques described in this and previous sections. 

 

3.2.4.2.1 META-ETHNOGRAPHY 

According to Noblit and Hare (NOBLIT; HARE, 1988), meta-ethnography is an 

alternative to meta-analysis, where a synthesis is carried out, and separate parts are brought 

together to form a "whole". So, the synthesis is innovative because the "whole" is greater 

than the sum of its parts. 

Three qualitative synthesis methods can be used in meta-ethnography: 1) 

Reciprocal translation involves the studies interpretation about similar things and provides 
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an additive summary; 2) Refutational synthesis involves exploring and explaining 

contradictions between individual studies; and 3) Lines of argument synthesis involves 

developing a whole picture from studies of its parts (NOBLIT; HARE, 1988; KITCHENHAM; 

CHARTERS, 2007). 

During the SLR data synthesis phase, the method used was the meta-ethnography 

to synthesize the data extracted from primary studies, as in Dybå (2008). The factors that 

affect ISPM were synthesized by a meta-ethnography, resulting in elements to develop the 

ISPM initial approach. 

3.2.4.2.2 THEMATIC ANALYSIS  

Thematic analysis is widely used as a qualitative data analysis technique in empirical 

software engineering research as it provides a deeper understanding of the data content 

(WOHLIN; AURUM, 2014). According to Braun and Clarke (2008), thematic analysis is a 

method for identifying, analyzing and reporting themes within data. The thematic analysis 

process consists of six phases: become familiar with the data, generate initial codes, search 

for themes, review themes, define and name themes, and produce the report. 

The interviews and observational findings are transcribed and coded, and thematic 

analysis was applied. As a consequence of the thematic analysis, the ISPM final approach 

was proposed. 

 

3.3 RESEARCH DESIGN 

Following the research design path above, this research is divided into four phases: 

Methodological Positioning, Conceptual Development, Approach Assessment and Approach 

Comparison. Figure 3.3 shows the research design.  

As shown in Figure 3.3, Phase 1 (Methodological Positioning) aims to establish the 

research relevance, crystallize subject knowledge and define the methodological strategies. 

As a result, both an exploratory review and a systematic literature review were conducted; 

the ISPM approach was idealized, and the research strategy was defined, and two papers 

were published10,11. 

                                                                                                                     
10

 "A Systematic Review of Innovative Software Project Management". In XIV Simpósio Brasileiro de Qualidade de Software (SBQS), 2015.  
11

 "Narrowing Impact Factors for Innovative Software Project Management", Procedia Computer Science, Volume 64, 2015.  
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Figure 3.3: Research design 

Source: The author 

 

In Phase 2 (Conceptual Development), the subject knowledge was organized to 

develop an initial approach to innovative software project management and one paper was 

published. The Phase 3 (Approach Assessment) is intended to assess the initial approach an 

action research carried out in a project-oriented software factory. In this phase, the 

approach core was assessed, mistakes were fixed, and some gaps were identified; resulting 

in an assessed and refined approach, and also a paper published. Finally, In Phase 4 

(Approach Comparison), the approach was compared with the related works found in the 

literature review and the final Approach to Innovative Software Project Management was 

developed as well as two articles being written. 
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3.4 ACTION RESEARCH 

Action research is an approach that recommends intervention in a problem, 

propose solutions and the application of these, aiming not only to solve the problem but also 

to create theories related to the action (COUGHLAN; COGHLAN, 2002). The method was 

adopted by the emphasis on research and solution of the problem in a practical way and 

directed to the creation of knowledge. According to Easterbrook et al. (2008), many key 

ideas in software engineering were originally developed for experimentation in real software 

development project and further development of experience reports. In addition, the 

authors state that this approach is adopted in information science, where organizational 

change may require a long time to present impacts. 

In an action research, the researcher must ensure that the problem owner is willing 

to contribute both to identify a problem and to engage in an effort to solve it, becoming 

research collaborators. In addition, the researcher must be engaged in a critical reflection 

process about their past, adding the researcher’s current and planned actions to identify 

how they actually helped (or not) to solve the problem (EASTERBROOK et al., 2008). 

According to DAVISON et al. (2004), the action research usually includes the 

following stages: Diagnosis, Action Planning, Intervention, Evaluation, and Reflection. The 

stages are described below and shown in Figure 3.4. 

 

 
Figure 3.4: Action Research Cycle  

Source: DAVISON et al. (2004) 
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The action research stages are: 

 Diagnosis: involves the identification, prioritization, and selection of problems 

to be worked out in the current cycle. Selected problems determine the focus 

for change in the cycle; 

 Action Planning: involves the development of goals and activities required for 

change’s realization; 

 Intervention: covers the execution of planned intervention in the previous 

activity; 

 Evaluation: is the critical analysis of the intervention’s effects by assessing the 

effectiveness of the action and how well the theory was applied in the 

context; 

 Reflection: consists of the appointment and dissemination of lessons learned 

and knowledge built during the cycle. 

This process may be incrementally conducted. It usually occurs when the diagnosis 

cannot be fully done. In addition to these activities, the research environment requires a 

contract/agreement that legitimizes the actions, potential benefits for both parties 

(researchers and organization) and other issues, which make up the so-called client-system 

infrastructure. 

 
 

3.5 CLOSING REMARKS 

This chapter presented the research context and the basic concepts of evidence-

based software engineering and systematic literature review. After that, the adopted 

method was defined by following the decision-making structure, resulting in a research 

design. 
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4 A SYSTEMATIC LITERATURE REVIEW 

ON ISPM 

A large number of project management approaches do not consider the innovation 

impact on the project. Innovation is one of the keys to success in an organization. However, 

the threats identified by innovation in a project day-to-day are real, and expectations in a 

project are often high. This chapter presents a systematic literature review on Innovative 

Software Project Management (ISPM), helping to identify the factors that affect innovative 

software project and their management such as tools, techniques, processes, practices, IT 

assets and organizational capabilities; and how managers can prepare themselves for the 

challenges of their innovative projects (MARANHÃO et al., 2015a). 

4.1 IMPACT FACTORS  

Innovative project can be highly unpredictable and complex. The level of 

uncertainty and complexity vary according to several factors. The difficulty in establishing 

precise approaches to managing these projects requires attention (DEAKINS; DILLON, 2005; 

FILIPPOV; MOOI, 2010; WU et al., 2011; DODEVSKA; MIHIC, 2014) 

Therefore, the main impact factors related to Innovative Software Project 

Management (ISPM) are investigated, aiming to understand how these factors can affect 

and contribute to the improvement and success of software project (MARANHÃO et al., 

2015a). 

In this research, an exploratory literature review was carried out, as presented in 

Section 2.5. As a result, tools, techniques, processes, practices, organizational capabilities 

and IT assets have been identified as factor categories that affect project management and, 

consequently, the innovative project success.  
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In order to facilitate the analysis and a better understanding of their relationship, 

the factors were organized into three groups: Management Instruments, Approaches, and 

Organizational Factors; as depicted in Figure 4.1.  

Aiming to better understanding and exploring the topic, a SLR was conducted to 

identify what factors affect ISPM. 

 
Figure 4.1: ISPM Impact Factors 

Source: The author 

4.2 SYSTEMATIC LITERATURE REVIEW PROCESS  

This section presents a systematic literature review (SLR), describing each step 

performed and the method adopted. Kitchenham’s methodological guideline for systematic 

reviews was adopted (KITCHENHAM; CHARTERS, 2007).  

SLR starts with the protocol definition (see Appendix A) which specifies the (i) 

research questions and (ii) search strategies that are going to be used to conduct the review. 

According to Kitchenham and Charters (2007), besides the research’s reasons and objectives 

the following should be part of the protocol: (iii) criteria for inclusion and exclusion of 

primary studies; (iv) Procedures for assessing quality of the selected studies; (v) data 

extraction strategy and (vi) synthesis method.  

As defined in the protocol, the SLR process was composed of five phases: (1) Data 

search, (2) First selection  1S, (3) Second selection  2S, (4) Data extraction & Quality 

assessment  DE & QA and (5) Data synthesis  DS. The SLR was conducted by two 

researchers and one reviewer. 
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A summary of the SLR steps and phases are going to be presented in the following 

subsections. For a more detailed description, see Appendix A. 

4.2.1 SEARCH ENVIRONMENT  

Aiming to manage the SLR activities better, a free web store service was used by all 

researchers to store all artifacts used: electronic versions of publications, databases, 

generated datasheets, partial reports, and other documents. A tool called StArt - State of the 

Art through Systematic Review (LAPES, 2014) was used to assist the review process, as well 

as, some datasheets were developed which were used in all phases, facilitating the data 

organization and much more. 

Based on the research objectives and following Kitchenham and Charters (2007) 

guideline, the SLR research questions were proposed. 

4.2.2 RESEARCH QUESTIONS  

This SLR sought to answer the following three research questions (SLR-RQs) to 

identify which factors affect ISPM: 

 SLR-RQ1: Which tools and techniques can support ISPM? 

 SLR-RQ2: Which processes and practices are adopted in ISPM? 

 SLR-RQ3: Which is the relation between organizational capabilities and IT 
asset with ISPM?  

Based on impact factor groups showed in Figure 4.1, the SLR research questions 

were formulated in order to investigate how Management Instruments, Approaches, and 

Organizational Factors affect the ISPM; and how managers can prepare themselves for the 

challenges of their innovative projects. 

4.2.3 SEARCH STRATEGY  

The search strategy must allow the completeness of the search to be assessed. It 

intended to ensure the primary studies detection by defining search terms, search string and 

data sources (KITCHENHAM; CHARTERS, 2007). The strategy used in this research is 

presented in the following subsections. 
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4.2.3.1 SEARCH TERMS AND STRING 

The main terms and synonyms were identified with the guidance of an expert in the 

research theme for each of the key terms.  

As a recommendation, the identified key terms were searched in the singular and 

plural, using the asterisk (*), which is accepted in many digital libraries and allows one to 

reference several variations of a word by the symbol. Table 4.1 shows each term and 

synonyms grouped and related to the identifier “OR”. 

Table 4.1: Search Terms Grouped 

 Search term 

T1 (“Innovation” OR “Innovative” OR “Novelty”) 

T2 (“Software Project Management” OR “Management of Software Project*” 
OR “Managing Software Project*” OR “Software Project Organization” OR 
“Organization of Software Project*” OR “Organizing Software Project*”) 

T3 (“Tool*” OR “Technique*” OR “Method*”) 

T4 (“Process*” OR “Practice*” OR “Methodolog*”) 

T5 (“Organizational Capabilit*” OR “Organisational Capabilit*” OR 
“Organizational Factor*” OR “Organisational Factor*” OR “IT Asset*”) 

T6 (“Software Project* Innovation” OR “Innovation Software Project” OR 
“Software Innovation Project” OR “Innovation in Software Project” OR 
“Software Project* Innovative” OR “Innovative Software Project” OR 
“Software Innovative Project” OR “Software Project* Novelty” OR “Novelty 
Software Project” OR “Software Novelty Project”) 

 

Thus, the search strings were generated from the search terms combination using 

“OR” and “AND”, and possible peculiarities of digital libraries. The necessary adaptation was 

registered. Due to string length limitation for some search engines, four strings were created 

as listed in Table 4.2. 

Table 4.2: Search strings 

 Search string 

ST1 T1 AND T2 AND T3 

ST2 T1 AND T2 AND T4 

ST3 T1 AND T2 AND T5 

ST4 T1 AND T6 
 

4.2.3.2 DATA SOURCE AND SEARCH 

Searches of the primary studies can be performed on digital libraries. For a SLR, this 

is not enough; other data sources can also be searched. Experts in the research theme can 
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be consulted to indicate other appropriate data sources. The data sources selection criteria 

are (i) availability to consult the papers on the web; (ii) presence of search engines using 

keywords; and, (iii) importance and relevance of sources (KITCHENHAM; CHARTERS, 2007). 

Thus, using the search strings, the data sources used for searching the studies were: 

Scopus, Elsevier – Science Direct, Wiley Online Library, IEEEXplore Digital Library, Springer 

Link and ACM Digital Library.  

In order to ensure greater assertiveness in the search process, the researchers 

conducted a pilot study. These were performed to align a phase-to-phase understanding 

among researchers. The study only proceeds when the two researchers agreed with the 

pilot's results. 

After defining the research questions and search strategy, the Data search phase 

was started. The adopted process is described below:  

• Assisting the review process the StArt tool was used (LAPES, 2014); 

• Data sources were divided among all researchers.  

• Two researchers performed searches to identify potential primary studies, 

according to the search strategy described in the previous subsections; 

• Each researcher produced a studies list. Both lists were recorded in StArt, 

which helped us eliminate repeated studies (exactly the same titles) and 

consolidate them, resulting in a complete and unified studies list. 

Once potential primary studies had been obtained, they needed to be analyzed in 

Selection Phase (1S and 2S) to have their relevance analyzed. In order to assist the studies 

analysis, the following subsections describe the criteria for inclusion and exclusion; and the 

selection process. 

4.2.4 DATA SELECTION 

Based on the list of potential primary studies, researchers performed the relevance 

analysis. The relevant studies are selected, and others are discarded. The selection process is 

guided by inclusion and exclusion criteria, based on SLR research questions. For a more 

detailed description, see Appendix A. 
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The study inclusion or exclusion is determined by the relevance (it is believed that 

the study is a potential candidate to become a primary study), concerning the research 

questions and decided by analysis of the title, abstract, introduction, and conclusion. 

4.2.4.1 SELECTION PROCESS 

The Data selection was divided into two phases: First selection  1S: Title and 

Abstract analyses; and, Second selection  2S: Introduction and the Conclusion analyses. 

Before starting the 1S phase, a pilot study was conducted in eighteen (18) papers 

found (three per engine). The researchers simulated the 1S process (discussed below) and 

evaluated the results. This study was conducted in three iterations with six (6) papers at a 

time, reaching a consensus and calibrating the process. 

After the pilot study and from the complete and unified potential primary studies 

list, the 1S phase began. The selection process of the primary and secondary studies is 

described below: 

• Reading the title and abstract (if necessary), the researchers excluded studies 
that were clearly irrelevant to the issues investigated; 

• Each researcher selected a list of potential primary studies. Both lists were 
then compared, and a single candidates list was agreed by the researchers. If 
there was any disagreement on the inclusion or exclusion, the study was 
included. 

• Studies excluded were updated in StArt, informing the exclusion criteria. 

After the 1S phase and before 2S phase, a new pilot study was done in a single 

paper. The researchers simulated the 2S process (discussed below), aiming a consensus for 

both. Similarly to the first phase, each researcher read the paper individually and later 

discussed its results together. 

In the same way, after the pilot study and from the updated list of potential primary 

studies, the 2S phase started. 

• The researchers read the introduction and conclusion, analyzing the criteria 
for inclusion and exclusion and produced the list of candidate studies; 

• During this phase, each researcher conducted secondary searches based on 
references found in the primary studies and snowball technique. All 
secondary studies were registered in a candidate list; 

• The selected studies list was produced by the researcher's agreement, 
including primary and secondary studies; 

• Studies excluded were updated in StArt, informing the exclusion criteria. 
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Once selected studies had been obtained, they needed to be analyzed in the Data 

extraction & Quality assessment  DE & QA phase, as described in following subsections. 

4.2.5 DATA EXTRACTION AND QUALITY ASSESSMENT 

In Data extraction, the aim is to identify evidence that will be included in the review. 

In Quality assessment, the quality criteria are evaluated to distinguish the studies considered 

valid from invalid (BIOLCHINI et al., 2005). For a more detailed description see Appendix A. 

In order to assist the studies analysis, the following subsection describes the quality 

criteria and extraction process. 

4.2.5.1 DATA EXTRACTION & QUALITY ASSESSMENT PROCESS 

The data extraction process must extract the data items needed to answer the 

questions, and the quality assessment is considered an important criterion to analyze studies 

(KITCHENHAM; CHARTERS, 2007).  

Before starting the DE & QA phase, a new pilot study was conducted in two (2) 

papers found. The researchers compared the extraction data performed and was done the 

process calibration.  After the pilot study and from the selected studies list, DE & QA phase 

was carried out, as described below: 

 All selected studies (papers) were read in full;  

 The researchers analyzed the inclusion and exclusion criteria for each paper. 
Papers that have failed on the inclusion criteria were excluded and updated in 
StArt, informing the exclusion criteria; 

 For each included paper, its data was extracted through quotes. All quotes 
were recorded on a specific form.  

 At the same time, its quality assessment was carried out in accordance with 
the quality criteria, and it was recorded on a specific form. 

Once data items were extracted and quality assessment was performed,  these data 

needed to be analyzed and synthesized in the Data synthesis  DS phase, as described in the 

following subsection. 

4.2.6 DATA SYNTHESIS 

In Data synthesis - DS phase, the data must be analyzed and synthesized in such a 

way that the questions can be answered. From the quotes list and quality assessment forms, 

DS phase began. This process is described below: 
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 The data extracted (quotes) were organized in spreadsheets and tables in 
StArt. From those, the analysis, comparisons and synthesis were done;  

 Factors such as tools, techniques, processes, practices and organizational 
capabilities were identified and extracted from the papers to answer each 
research question, i.e., their relation with ISP and their management. 

The Data synthesis was done by researchers who generated the links between the 

quotas and the answers of research questions. There was a good level of inter-rater 

agreement, differences in opinion were discussed in a joint meeting, and it was easily 

resolved. 

4.3 SYSTEMATIC REVIEW RESULTS 

The SLR was performed as planned in the protocol. This section describes the result 

analysis of each step performed, as shown in Figure 4.2. As already mentioned in Section 4.2, 

the SLR process adopted had five phases: Data Search, Data Selection (First and Second 

selection), Data Extraction and Quality Assessment and Data Synthesis. 

 
Figure 4.2: Systematic Literature Review Process 

Source: The author 
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4.3.1 DATA SEARCH 

In Data Search phase, the searches were extracted from six data sources for the 

period being between 1995 and 2014. Initially, 5,282 hits were found. A total of 2,455 papers 

were identified as a duplicate, leaving 2,827 papers for the Data Selection phase. Figure 4.2 

shows the results obtained on each phase of the SLR process. 

4.3.2 DATA SELECTION 

In the 1s phase; 87 papers were selected to the list of potential primary papers, as 

shows Figure 4.2. A total of 2,740 papers were excluded, applying the exclude criteria as 

defined in the protocol (see Appendix A). Figure 4.3 shows the number of papers found per 

engine and phase and Figure 4.4 shows the number of papers excluded per criteria and 

phase. 

 

Figure 4.3: Paper selected per engine 
Source: The author 

In the 2s phase; only 13 papers were selected for the next phase. A total of 74 

papers were excluded, as shown in Figure 4.4. During this phase, each researcher conducted 

secondary searches based on references found in the primary studies and snowball 

technique, and 7 secondary papers were selected. Thus, a total of 20 papers were selected 

for the next phase.  
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Figure 4.4: Paper excluded per exclusion criteria 
Source: The author 

Of the 74 papers excluded, only two were the criterion E01 (Study is not freely 

available for consultation on the web). Both papers were published by Romanian 

researchers and are not available for download12. However, the researchers had found and 

downloaded other papers about the same subject (risk breakdown matrix - RBM and an 

approach combining agile and traditional) or the same authors.  

4.3.3 DATA EXTRACTION AND QUALITY ASSESSMENT 

During the Quality assessment, the papers were assessed by the quality criteria, the 

study type, the score and the level. Twenty papers were assessed, and three were 

eliminated by research questions not being answered. Table 4.3 shows these papers and 

their references.  

Considering the score achieved by papers assessed (see Figure 4.5), the majority of 

studies (12) got the average score (36). [PE02] 13 and [PE14] got the lowest (27) and the 

highest (46) score respectively. The quality level distribution was: (i) Very high: One paper 

[PE14]; (ii) High: 11 papers, representing the majority (65%) and (iii) Medium: 5 papers 

(29%). For a more detailed description, see Appendix A. 

                                                                                                                     
12

 The papers are: Stosic, Biljana; Isljamovic, Sonja; Mihic, Marko M. (2013). "Improvement of innovation project risk identification by 

applying RBS method", Metalurgia International; and  Istoc,  Aura A.; and Stefan George R. (2010). "The Key Of Leading Successful 
Projects: A Hybrid Management System Based On Traditional And Agile/Scrum Management", IBIMA. 

13
 Citations highlighted as [PE*] are studies included and their complete references are available in Table 4.3. 
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Figure 4.5: Final papers per score  
Source: The author 

Table 4.3: Final Papers 
 Reference 

PE01 Bannerman, P. L. (2013) “Barriers to Project Performance”, In Proceedings of the 46th Hawaii 
International Conference on System Sciences (HICSS '13). IEEE Computer Society, 4324-4333. 

PE02 Afridi, A. H. (2012 ) “Workflow engineering for crowdsourcing in project management towards a 
human-computers services”, In Engineering, Technology and Innovation (ICE), 18th International 
ICE Conference on. IEEE. 

PE04 Van Oorschot, K.; Sengupta, K.; Akkermans, H.; and Van Wassenhove, L. (2010), “Get Fat Fast: 
Surviving Stage-Gate® in NPD”, In Journal of Product Innovation Management, 27: 828–839.  

PE05 Deakins, E.; and Dillon, S. (2005). “A helical model for managing innovative product and service 
initiatives in volatile commercial environments”, In IJPM, 23(1), 65-74. 

PE06 Kishida, K. (2011). “Towards Innovative Software Projects–Creating Environments Supporting 
Innovation and Improvement”, In Systems, Software, and Service Process Improvement (pp. 259-
267). Springer Berlin Heidelberg. 

PE07 Wu, W. W.; Rose, G. M.; and Lyytinen, K. (2011). “Managing Black Swan Information Technology 
Projects”, In System Sciences (HICSS), 44th Hawaii International Conference on (pp. 1-10). IEEE. 

PE08 Kettunen, P.; and Laanti, M. (2005). “How to steer an embedded software project: tactics for 
selecting the software process model”, In Information and Software Technology, 47(9), 587-608. 

PE09 Schiavone, F.; and Villasalero, M. (2013). “Creativity, organizational knowledge, and the power of 
dreams”, In Journal of the Knowledge Economy, 4(3), 279-292. 

PE11 Rodríguez-García, M. Á.; Valencia-García, R.; Alcaraz-Mármol, G.; and Carralero, C. (2014). “A 
Knowledge-Based Platform for Managing Innovative Software Projects”, In On the Move to 
Meaningful Internet Systems: OTM 2014 Workshops (pp. 309-318). Springer Berlin Heidelberg. 

PE12 Spundak, M. (2014) “Mixed Agile/Traditional Project Management Methodology-Reality or 
Illusion?”, In Procedia-Social and Behavioral Sciences, pages 939—948, Elsevier. 

PE13 Pattit, J. M.; and Wilemon, D. (2005). “Creating high‐performing software development teams”, In 
R&D Management, 35(4), 375-393. 

PE14 Davies, A.; and Brady, T. (2000) “Organisational capabilities and learning in complex product 
systems: towards repeatable solutions”, In Research Policy, pages 931—953, Elsevier. 

PE15 Conforto, E. C.; and Amaral, D. C. (2010). “Evaluating an agile method for planning and controlling 
innovative projects”, In Project Management Journal, 41(2), 73-80. 
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4.3.4 DATA SYNTHESIS  

During the Data extraction, from 17 papers were produced 103 quotes and 144 

codes, i.e., quotes had one or more codes. In Data Synthesis phase, all quotes were 

analyzed, and all research questions were answered, directly or indirectly14. The researchers 

found 34 quotes and 41 codes that directly answer the research questions.  

The second research question was answered by the largest number of papers (13), 

and other questions were answered by three papers each. Two papers answered more than 

one question. The paper [PE14] had shown evidence for answering the SLR-RQ2 and SLR-

RQ3. While [PE20] shown evidence for answer the SLR-RQ1 and SLR-RQ2.  

Interesting information is the distribution of papers by the authors’ country (see 

Figure 4.6). From 17 papers were identified, 41 authors. Sweden had the greatest author 

amount with 6, followed by Australia, Spain, and in the USA with 5. 

 

Figure 4.6: Final papers per authors’ country  
Source: The author 

                                                                                                                     
14

 Answers obtained by inference, through the relationship between evidences.  
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Figure 4.7 illustrates the distribution  of papers by years. It is worth to note that in 

the the last 10 years it has been published 13 out of 17 of the papers included in the study. It 

demonstrates and confirms that research on innovative software project management has 

been growing since the last decade. 

 

Figure 4.7: Final papers per year  
Source: The author 

Figure 4.8 shows the distribution of papers by search engines. Being 30% of the 

papers found in Scopus and 26% in were identified using the snowball technique. 

 

Figure 4.8: Final papers per search engine  
Source: The author 
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Figure 4.9 shows the distribution papers by type of publication, showing that most 

of the studies, 53%, were published in journals and 47% of the annals of events (Conferences 

and Symposium). 

Jornal Article 
53%

Conference 
Proceedings

47%

 

Figure 4.9: Final papers per type of publication  
Source: The author 

4.4 DISCUSSION  

Unfortunately, the systematic literature review did not identify any previous SLR of 

ISPM. Then this SLR can be considered the first one about the theme, in which the 

researchers found 17 studies directly or indirectly related to this domain.  

This section discusses our results and findings of factors that affect ISPM, followed 

by SLR research questions and the implications of the findings for research and practice and 

emerging contributions. 

4.4.1 INNOVATIVE SOFTWARE PROJECT MANAGEMENT 

Before the answers to the SLR research questions are discussed, it is interesting to 

present some evidence found during this review about the innovative software project 

management relevance.  

Filippov and Mooi (2010) paper was eliminated in the data extraction phase, for not 

answering the SLR research questions. However, as found in other papers, it contextualizes 

the relevance of this study. In this paper, some interesting information was found. The 
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authors present the importance of project management and innovation for the organization 

as well as the close connection between innovation and projects: 

“...project management has become a distinctive way to manage business 

activities nowadays.”  

 

“...the role of innovation and technology in the corporate change, growth 

and profitability. It is unsurprising that development of innovation is often 

run as a project.” 

The authors defined innovation project as: 

“Therefore, an innovation project revolves around certain criteria (and 

should include at least one of them): • aimed at development of an 

innovative (new) product or service (product or service innovation); • 

employ innovative methods and approaches (process innovation); • lead to 

improvement of innovative and learning capabilities of the project executor 

(organisational innovation); • be realised in a close interaction with the 

project owner (user innovation).” 

Finally, it was showed the need to manage innovative project differently from a 

conventional project: 

“Innovation is the exploration and exploitation of new ideas and 

recombination of existing knowledge in the pursuit of sustained competitive 

advantage. Besides, both innovation and R&D projects by their nature 

differ from conventional projects. Thus, there is a need to examine the 

Innovation Project Management (IPM) as a distinctive area of managing 

innovation in projects, using the tools and methods of the project 

management.” 

Confirming this thought, [PE07] and [PE20] emphasize the need for specialized 

management for innovation and [PE18] highlights the implementation difficulty: 

“A major challenge therefore for conducting these large projects is the need 

to manage unbounded and non-linear risks reflecting the high level of 

uncertainty and complexity that arise over the course of a large and 

innovative project.” [PE07] 
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“Innovation projects distinguish from conventional projects primarily, by a 

greater degree of uncertainty and risk, and they cannot be managed in the 

same way as conventional projects.” [PE20] 

“Managers have identified insufficient innovation as a crucial problem, 

however, successfully implementing good innovation management practices 

is difficult.” [PE18] 

4.4.2 RESEARCH QUESTIONS EVIDENCES  

As stated in the previous subsection, from 17 papers were produced 103 quotes 

and 144 codes, i.e., quotes had one or more codes. All quotes were analyzed, and all 

research questions were answered, directly or indirectly. From quotes, the analysis was 

found 34 factors that have an impact on ISPM, as summarized in Table 4.4.  

Table 4.4: Impact Factors found by group 

Management Instruments (SLR-RQ1) 

Tools and techniques Papers 
Crowdsourcing 
Fuzzy numbers 
Risk breakdown matrix (RMB) 
Semantically-enhanced 

(AFRIDI, 2012; DODEVSKA; MIHIC, 2014; 
RODRÍGUEZ-GARCÍA et al., 2014) 

Approaches (SLR-RQ2) 

Process and practices Papers 
Adaptive software development (ASD) 
Agile approach 
Careful and elongated up-front planning 
Collaboration 
Complexity management 
Deal with multifunctional teaming 
Encourage the creativity 
Experimentation 
Exploiting the creativity 
Exploration of identified innovation-points 
Feature-driven development (FDD) 
FedEx Days 
Flexible use of Stage-Gate 
Following the technological developments 
Helical Model 
Idea generation 
Iterative and Visual PM Method (IVPM2) 
Lagomizing 
Organic integration 
Proper integration of innovation point sub-projects 
Prototyping 
Rewarding 
Spiral model 

(DEAKINS; DILLON, 2005; KETTUNEN; 
LAANTI, 2005; KOC, 2007; BERGGREN et 
al., 2008; CARLOS; AMARAL, 2010; 
OORSCHOT, VAN et al., 2010; WU et al., 
2011; KISHIDA, 2011; MOE et al., 2012; 
SCHIAVONE; VILLASALERO, 2013; 
ŠPUNDAK, 2014; DODEVSKA; MIHIC, 2014; 
RODRÍGUEZ-GARCÍA et al., 2014) 
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Systems emergency ward 
Training 
Using multi-functional teams 
20% Time  

Organizational Factors (SLR-RQ3) 

Organizational capabilities  Papers 
Mix of knowledge, skills, routines and values 
Organic structure, flexible and informal 
Sharing and decision-making 

(DAVIES; BRADY, 2000; KOC, 2007; 
BANNERMAN, 2013) 

  

4.4.3 SLR-RQ1: WHICH TOOLS AND TECHNIQUES CAN SUPPORT 

ISPM?  

As stated in the previous subsection, an innovative project requires new ways to 

manage them, since it is necessary to include more creativity when compared with standard 

processes. Moreover, the traditional project management tools are often not useful in 

managing innovation project [PE20]. 

The paradigm of complexity supports innovation because there is a strong link 

between chaos and creativity (LUNA et al., 2014). Innovation projects are not structured, 

their future is uncertain, and the usual tools for conventional project management are often 

not useful in this context. In the group of tools and techniques, [PE20] suggests using two 

factors to support the ISPM: The inclusion of fuzzy numbers in the project planning phase to 

reduce uncertainty and the application of analytical Risk Breakdown Matrix15. As in the 

following quotes:  

“Complexity theory advocates the inclusion of fuzzy numbers...” 

 

“... during the calculations of a fuzzy critical way, so it supports the 

application of fuzzy PERT method with a view to avoiding subjective 

evaluation of activity duration by the project manager.” 

 

“... in project planning phase for reducing uncertainty. Risk Breakdown 

Matrix can be the solution for risk management of innovation projects.”  

Papers [PE02] and [PE11] discuss the use of social media as a platform to foster 

innovation. Factors such as Crowdsourcing and Semantically-enhanced platform drive 
                                                                                                                     
15

 Risk Breakdown Matrix (RBM) is a method for understanding and managing risk on a project, using a combination of the Work 

Breakdown Structure (WBS) and Risk Breakdown Structure (RBS) (HILLSON et al., 2006).  
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innovation through communication and collaboration. The use of collective intelligence 

enables problem solving, as well as knowledge generation. Innovation knowledge must be 

modeled through ontologies improving the open innovation management. As mentioned 

below: 

“Social software (crowdsourcing) is characterized as communication tools 

and interaction tool. …. Management support and promoters are one of the 

keys to social computing success” [PE02]. 

 

“The main idea behind this new platform (semantically-enhanced) is to 

model innovation-related data by means of ontologies. ... improved open 

innovation management system has then been built by leveraging the formal 

underpinnings of ontologies and by applying semantic techniques and 

methods.” [PE11]  

In conclusion, using techniques to reduce uncertainties and tools to promote 

innovation through problem solving and generating collaboratively knowledge can support 

the ISPM. 

4.4.4 SLR-RQ2: WHICH PROCESSES AND PRACTICES ARE 

ADOPTED IN ISPM?  

In the group of processes and practices, the researchers found evidence of several 

factors adopted to favor the ISPM. These factors can be categorized as processes and 

practices, but for better comprehension, they were categorized such as Approach. 

In the category of models and approaches, [PE05] presented the Helical model that 

focuses on innovative and creative solutions, it also suggests experimentation, continuous 

customer feedback, and prototyping. The application of this model suggests the creation of a 

more effective approach to the ISPM as shown in the evidence below: 

“The resulting so-called Helical Model offers an improved development 

methodology that is likely to be of value for new-technology projects in 

volatile product and service development environments that require: Rapid, 

high-quality development; Innovative and creative solutions via 

experimentation; Continual improvement to specifications via high levels of 

customer feedback and responsiveness to the internal and external 

environments.”. [PE05] 
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Another model was found in [PE07], where the need for a new approach is 

presented in ISPM: “A major challenge therefore for conducting these large projects is the 

need to manage unbounded and non-linear risks reflecting the high level of uncertainty and 

complexity that arise over the course of a large and innovative project”. This new approach 

suggests the use of some practices, as shown below: 

“... we were able to find the development of new project management 

techniques within these atypical projects. These techniques (careful and 

elongated up-front planning, exploration of identified innovation-points, 

and proper integration of innovation point sub-projects), though developed 

out of necessity, helped facilitate the unique management challenges 

encountered on these highly innovative projects. (Black swan projects)”.  

[PE08] analyzed the software process models in embedded development context. It 

presents a matrix that supports the appropriate model selection for each project reality. 

Relative to our study subject, three realities were identified: (i) underestimation of project 

size, complexity, novelty; (ii) research-oriented development; and (iii) new and immature 

software technology.  Among the suitable models presented there are the Spiral model, 

Feature-driven development (FDD) and Adaptive software development (ASD), such as 

shown in the following quote: 

“Table A1 (Underestimation of project size, complexity, novelty) 

Evolutionary models: • Spiral model (risk-driven iteration): The spiral 

model tackles the most uncertain areas first. Each new cycle is assessed. 

The new estimate of the project complete day is needed. 

Agile methodologies: • Feature-driven development (FDD): New estimate 

of the project complete day is needed if features are just bigger and more 

complex than estimated. The planned features should be small (no more 

than 2 weeks effort); • Adaptive software development (ASD): Extreme 

projects are by nature uncertain. Everybody must understand that from the 

beginning. Reevaluation and re-planning will be done after each cycle when 

more is learned.” [PE08] 

Research on Agile approaches to project management has received great attention. 

[PE08] states that the agile approach is right for innovative projects. As shown in the 
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preceding paragraph, [PE08] indicates that among software process models, the FDD and 

ASD are classified as agile methodologies. 

“The modern business pressures and technology advances often require 

responsive last-minute changes in the product contents. New agile software 

process models address such aspects.” [PE08] 

Other studies reinforce the appropriateness of the agile approach when projects 

involve a high degree of uncertainty, requiring creativity, innovation, and flexibility, as 

shown below: 

“...agile project management approach is intended before all to the 

creative, innovative projects, such as research projects or new innovative 

product development projects or even process improvement projects. All 

such projects are characterized by high level of uncertainty, unclear project 

goals or incomplete and unpredictable requests, for which it could be 

assumed that will be significantly changed during the course of the 

project...” [PE12] 

 

“... which develop innovative products, the results evidence the feasibility of 

adopting an agile method with simple and flexible techniques to plan and 

control projects despite their perception. Their projects are developed 

locally, which involves uncertainties and dynamic work requiring creativity, 

innovation, and flexibility. In this context, the method has contributed to 

improving their project results.” [PE15] 

As a result, [PE15] presents the Iterative and Visual Project Management Method 

(IVPM2), based on APM principles as described in the literature.  

Lastly, [PE16] presented three practices which together represent a neo-realistic 

approach to project management, based on a reflective and experience to organizing 

projects: “…we have labeled neo-realistic project management: lagomized16 project 

management, organic integration17, and Systems Emergency Wards18. These management 

innovations add to the understanding of the role played by project management in complex 

systems development”. 

                                                                                                                     
16

 Lagomizing: a top-down redefinition of project goals to reduce complexity and transform expectations.  
17

 Organic integration: an articulation and visualization of a shared understanding of system capabilities.  
18

 Systems Emergency Ward (Systemakut): a real-time, high-visibility agora for managing integration, handling errors, and making swift 

decisions and in public.  
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In the processes and practices category several factors that can favor the ISPM were 

observed. Some have already been mentioned in the previous paragraphs: Experimentation, 

Prototyping, Lagomizing, Organic integration and Systems emergency ward. The [PE14] 

investigated which factors have a significant impact on the innovation capacity of 

companies. To allow the creativity, some processes were presented: Collaboration, Idea 

generation and Deal with multifunctional teaming. To foster the human resource, leveraging 

the skills, expertise and knowledge, some practices were presented: Training, Rewarding and 

Following the technological developments, as shows bellow:  

“... sustained new software development requires the creation of 

organizational processes and structures, which enable collaboration and 

the establishment of clear linkages between product development and 

overall organizational strategy. Success in today’s global market depends 

on the initiatives an organization takes to encourage individuals of applying 

their knowledge”. 

 

“Software development is a complex and multifunctional process. While 

different functions depend on one another’s expertise and resources to 

complete innovation tasks, they differ in professional training, in sub 

external environment, and in roles and responsibilities in the innovation 

process. Therefore cooperation among organizational functions is crucial 

for the creation of profitable and timely new software products”. 

 

“... software development is an intellectual activity that requires creative 

problem solving during the application of innovation processes, 

methodologies, and tools. Therefore people management ... includes finding 

new ways in which to leverage the skills, expertise and knowledge of 

programmers and system developers during the product development 

process. For example, training, rewarding for generating ideas and 

following the technological developments by journals, congress, fairs...”. 

This evidence contributes to the understanding that innovative projects need 

specific processes and practices to foster the creativity and idea generation to deal with 

uncertainties and complexity projects through an agile, collaborative and flexible 

management, as ISPM. 
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4.4.5 SLR-RQ3: WHICH IS THE RELATION BETWEEN 

ORGANIZATIONAL CAPABILITIES AND IT ASSET WITH 

ISPM?  

Organizational capabilities (OC) are one of the factors which affect the ISPM. [PE01] 

describes it as: “Capabilities are organizational resources that have the potential to generate 

value for a firm. They comprise an intricate mix of knowledge, skills, routines, technologies, 

and values”. Complementing this definition, [PE17] includes: “…the ability to develop new 

technologies, products, and processes” as OC.  

To succeed in ISPM, the organization should promote the generation of ideas by 

their ability to innovative behavior, supported by organizational capabilities. [PE14] states 

that to succeed in NPD (New Product Development) an organization needs a structure that 

allows sharing and decision making, as shown in the quote below: 

“…create the most appropriate structure and work within these structures 

that effectively coordinate the NPD process, facilitate the sharing of 

information and other scarce resources across functional areas, and 

provide mechanisms for decision making and conflict resolution.” 

[PE17] considers appropriated an organic structure, flexible and informal in the 

organization. These capabilities showed improvement to accommodate the novelty 

(innovation), as shown in evidence below: 

“... it necessary to adapt their existing routines and processes to fit the new 

conditions demanded by turnkey and outsourcing projects. In both cases, a 

more organic, flexible and informal style of organization emerged to 

accommodate the novelty, task diversity, and scale of the projects 

undertaken.” 

Although the factors addressed by this research question are in the group of 

Organizational capabilities and IT assets, the studies found in this review did not identify any 

evidence that IT assets affect the ISPM. 

The researchers believe that promoting the ideas generation by creating an 

adaptable and flexible framework for an innovative project can support the ISPM. 
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4.4.6 SLR FINDINGS 

This work is part of the research method and aimed to help the researcher to 

answer the third research question (What impact factors do software project managers use 

to foster innovation in their projects?). As a result of SLR on ISPM, several impact factors 

were identified, as shown in the previous subsections. 

However, due to the primary studies' quality and the meta-ethnography that was 

carried out, this SLR helped to understand and partially address the second research 

question (How do software project managers manage innovation in a software factory?). 

In summary, four concerns were synthesized in meta-ethnography, and project 

managers must have it in your minds to manage an innovative software project. Table 4.5 

presented the four concerns.  

Table 4.5: Concerns to manage innovative software project 

Concern What to do? Papers 
C01 Adapting management style to the type 

of project 

(DEAKINS; DILLON, 2005; KETTUNEN; LAANTI, 
2005; BERGGREN et al., 2008; CARLOS; 
AMARAL, 2010; FILIPPOV; MOOI, 2010; 
NAPIER et al., 2011; WU et al., 2011; MOE et 
al., 2012; DODEVSKA; MIHIC, 2014; 
RODRÍGUEZ-GARCÍA et al., 2014) 

C02 Dealing with innovation (DEAKINS; DILLON, 2005; KETTUNEN; LAANTI, 
2005; BERGGREN et al., 2008; CARLOS; 
AMARAL, 2010; FILIPPOV; MOOI, 2010; WU 
et al., 2011; NAPIER et al., 2011; AFRIDI, 
2012; MOE et al., 2012; ŠPUNDAK, 2014; 
DODEVSKA; MIHIC, 2014; RODRÍGUEZ-
GARCÍA et al., 2014) 

C03 Adopting techniques and strategies to 
foster innovation 

(DAVIES; BRADY, 2000; DEAKINS; DILLON, 
2005; PATTIT; WILEMON, 2005; KOC, 2007; 
KISHIDA, 2011; MOE et al., 2012; 
BANNERMAN, 2013; SCHIAVONE; 
VILLASALERO, 2013) 

C04 Adopting techniques and strategies to 
manage uncertainty and risk 

(KETTUNEN; LAANTI, 2005; CARLOS; AMARAL, 
2010; OORSCHOT, VAN et al., 2010; WU et 
al., 2011; DODEVSKA; MIHIC, 2014; 
ŠPUNDAK, 2014) 

4.4.6.1 ADAPTING MANAGEMENT STYLE TO THE TYPE OF 

PROJECT 

Several authors, as Dodevska and Mihic (2014) and Filippov and Mooi (2010), have 

studied innovation projects and argue that they are a specific type of project and they 

cannot be managed the same way as conventional projects. 
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“Innovation projects are not structured, their future is uncertain, and 

traditional tools for managing conventional projects are often not helpful in 

their case.”. 

 “Innovation and R&D projects by their nature differ from conventional 

projects. Thus, there is a need to examine the Innovation Project 

Management (IPM) as a distinctive area of managing innovation in 

projects, using the tools and methods of the project management.”. 

Berggren, Järkvik and Söderlund (2008) emphasize that technological innovation 

projects are a good example to highlight the importance of a new project management.  

“The launch of a new technology may require an innovative way of product 

development, and embedded technologies may require integrated project 

management designs—in other words, the ability to innovate project 

management becomes critical for technology innovation.”. 

However, the innovative project identification is not enough to determine the best 

way to manage them. There are some types of innovative project and management concerns 

differ between them. 

“Innovation is a synonym for change [7]. To create an environment that 

supports innovation, we must understand what innovation is and how it 

arises” (MOE et al., 2012). 

The most common classification for an innovative project is fit them into two 

opposite categories: radical innovation versus incremental innovation. 

“... Incremental innovations can be achieved by integration of 

supplementary technologies or by substitution or transfer of similar 

resources. ... Radical innovations emerge from the reconfiguration of 

unrelated technologies” (FILIPPOV; MOOI, 2010). 

“Incremental innovations: relatively minor changes in technology normally 

based on an existing platform. The innovation delivers relatively low value 

to customer benefits. ... Radical innovations: or disruptive innovations, 

which introduce first-time features or exceptional performance using 

substantially different technology at a cost that transforms existing markets 

or creates new markets and delivers novel utility” (MOE et al., 2012). 
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Therefore, the project manager should consider this distinction for choosing the 

best strategy for project management.  

“Software organizations need to exploit software products in relation to 

existing customers while simultaneously exploring new technology and 

market opportunities; and, they need to consider both incremental and 

radical innovations” (GLAZER et al., 2008). 

 “This need to consider changes to the basic IT project management 

framework can be crucial for the success of highly innovative or radical IT 

projects” (WU et al., 2011) 

 

4.4.6.2 DEALING WITH INNOVATION 

As stated in the previous subsection; innovative projects require specific 

management strategy. However, these strategies differ depending on the type of innovation. 

There is innovation in several dimensions: product, process, technology and organizational 

method. An innovative project can be a research project, new innovative product 

development project, adoption of new technology in a project or even process improvement 

project (ŠPUNDAK, 2014; MARANHÃO et al., 2015b). 

Thus, when innovation is present in a project the level of uncertainty and 

complexity is increased. The project manager must be aware of the tools, techniques, and 

approaches needed to manage these features, enabling rapid adaptation of management as 

well as the identification of more knowledge and investment needs, to enable or not 

innovation.  

Agile approaches have emerged as an effective method for innovative projects 

(DEAKINS; DILLON, 2005; WU et al., 2011). As stressed by Špundak (2014): 

“Agile project management approach is intended to the creative and 

innovative projects, for which it could be assumed that will be significantly 

changed during the course of the Project.”. 

 Some tools and techniques can be used to reduce uncertainty and risks, improving 

the planning of these projects (OORSCHOT, VAN et al., 2010; DODEVSKA; MIHIC, 2014). As 

point out by Wu, Rose, and Lyytinen (2011): 
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“These techniques (careful and elongated up-front planning, exploration of 

identified innovation-points, and proper integration of innovation point sub-

projects), though developed out of necessity, helped facilitate the unique 

management challenges encountered on these highly innovative projects.”. 

4.4.6.3 ADOPTING TECHNIQUES AND STRATEGIES TO FOSTER 

INNOVATION 

The SLR analysis indicated that the project manager should be concerned with 

project members to promote the ideas generation and creativity (KISHIDA, 2011; MOE et al., 

2012; SCHIAVONE; VILLASALERO, 2013).  

“Innovation starts with ideas and therefore idea generation is regarded as 

an important variable of the innovation capacity of firms. The way 

individuals and organizations collect, disseminate exchange and use 

knowledge influences idea generation” (KOC, 2007). 

 

Some impact factors can be used to foster the ideas generation and creativity, 

affecting the team motivation (PATTIT; WILEMON, 2005; KISHIDA, 2011) directly.  

“First of all, software development is an intellectual activity that requires 

creative problem solving during the application of innovation processes, 

methodologies, and tools. Therefore people management is not limited to 

assigning human resources to tasks in the development process and 

formalizing descriptions of the capabilities of both people and roles and 

their interactions in the software process. But it also includes finding new 

ways in which to leverage the skills, expertise and knowledge of 

programmers and system developers during the product development 

process. For example, training, rewarding for generating ideas and 

following the technological developments by journals, congress, fairs, etc. 

were particularly suggested by the firms examined in this study” (KOC, 

2007). 

However, organizational capabilities should be prepared to help to foster 

innovation by promoting the ideas generation, creativity, and motivation of the team 

(DAVIES; BRADY, 2000; KOC, 2007; BANNERMAN, 2013).  
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According to Mumford (2012), the identification of obstacles to creativity in the 

organizational environment contributes to the process of fostering creativity in the 

workplace.  

“The instruments described in this section may help to attain this goal. 

According to Cuatrecasas (1995): ‘discussions should be focused less on 

what can we do to promote creativity and more on how we can remove 

those barriers that suppress the creative drive’, highlighting the importance 

of actions to eliminate the barriers that stifle the creative drive, which are 

common in many organizations. This would help in designing a promising 

organizational environment to creativity”. 

4.4.6.4 ADOPTING TECHNIQUES AND STRATEGIES TO MANAGE 

UNCERTAINTY AND RISK 

Several authors have studied the connection between innovation project, 

uncertainty, and risk. Due to the innovative project characteristics like complexity, frequent 

changes, and unclear requests, the project manager must have concerns about how to 

manage uncertainties. 

“Most innovative products are developed under uncertainties in turbulent 

environments, characterized by project complexity, unpredictable activities, 

and changes where the traditional approaches have presented limitations” 

(CARLOS; AMARAL, 2010). 
 

“A major challenge therefore for conducting these large projects is the need 

to manage unbounded and non-linear risks reflecting the high level of 

uncertainty and complexity that arise over the course of a large and 

innovative project” (WU et al., 2011). 
 

 “It implies that as project proceeds, each subsequent phase necessitates 

more and richer information. This finding is in contrast to the widespread 

belief that the uncertainty will decline as the project proceeds” (FILIPPOV; 

MOOI, 2010). 

The level of uncertainty and risk is directly related to this type of innovation in the 

project. However, regardless of this relation, the project manager should always be aware of 

the signals present in the project, the environment, and the team, aimed to anticipate the 

problems inherent in this type of project. 
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“The uncertainties vary depending on the product innovativeness. The new 

product projects based on incremental innovations (developed using 

technology and processes that are already available) would be in a lower 

degree of uncertainty when compared to discontinuous innovation projects 

(projects that are considered new for the company or for the market) 

(MENDES; TOLEDO, 2011). 

 

 “Strategies, techniques, best practices are important to manage or contain 

the uncertain- ties in innovative projects. The recognition of the uncertainty 

sources in projects can be a determining factor in the success of the project. 

One needs to clarify what can be done, decide what should be done, and to 

ensure that management is carried out based on the uncertainty level 

observed in the project” (MARINHO, 2015).     

 

4.5 CLOSING REMARKS 

The project-based approach becomes increasingly relevant to the organizational 

environment. In fact, the researchers realized that is time to unleash the power and energy 

embedded in the project. Considering significant project failure rate, it becomes imperative 

for the organization to pay more attention to their project activity, their potential and the 

competitive advantages they can bring. Innovation is one of the keys to success for 

organizations and is usually implemented through projects. Due to its importance and 

peculiarity, innovation project should be managed differently from the conventional project. 

Our findings show that the number of papers on innovation project has been 

growing since the last decade, as well as the increased awareness of the challenges for the 

management of these projects. During the systematic review process, some factors have 

been identified that affect the management and performance of innovation project. Our 

research identified four tools and techniques that allow better planning and monitoring, 

helping to manage the initiatives to reduce uncertainty; or encourage innovation through a 

collaborative platform. The researchers found evidence that an organic, flexible and informal 

structure of the organization enables the generation of ideas and innovative behavior, 

avoiding stifles the innovation. In terms of processes and practices, the researchers had 
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identified several models for innovation management, highlighting the agile approaches; as 

well as three processes and eleven practices that promote creativity, idea generation, and 

collaboration to foster innovation in the project. 

Finally, the findings contribute to software project management by providing a 

better understanding of the challenges of dealing with ISPM and, thus, show how to deal 

with the innovation, the factors affecting ISPM and that can support practitioners and 

researchers in identifying relevant challenges and developing solutions for projects.  
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5 AN APPROACH TO INNOVATIVE 
SOFTWARE PROJECT MANAGEMENT IN 
SOFTWARE FACTORIES  

This chapter presents the ISPM approach in detail, which aims to help organizations 

and project managers to explicitly formalize an approach which aims to be a determining 

factor in fostering innovation and avoiding it to be stifled in project-oriented software 

factories.  

5.1 INTRODUCTION 

As the main outcome, this study proposes an approach to innovative software 

project management (ISPM) that can be used to foster innovation in project-oriented 

software factories. The approach was developed through evidence-based software 

engineering, as explained in Chapter 3. As previously presented in Chapter 4, a systematic 

literature review on ISPM was conducted and aimed to identify the factors that affect 

innovative software projects and their management, such as tools, techniques, processes, 

practices, IT assets and organizational capabilities; and how managers can prepare 

themselves for the challenges of their innovative projects. Based on the SLR findings and 

with the help of the exploratory review the approach was developed. Finally, in Chapter 6, 

the approach was evaluated by practitioners in a real project-oriented software factory, 

through the approach application during an action research and interviews.   

Table 5.1 maps each approach process to its evidence body that was presented in 

previous chapters, such as Tables 4.3 and 4.5. The evidence is mapped with Table 4.5 which 

present the four concerns that the project manager should keep in mind to manage 

innovative software projects. In Table 4.3 the SLR primary studies. Table 5.1 also shows the 

sections of each process and additional reference used.  
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Table 5.1: Map Approach Process into its Evidence Body 
Section Process Evidence 

5.2 Setup Approach:  
Organizational Environment Analysis 

Manager and Goals Analysis 

Tools and Motivation Criteria Definition 

Motivational Seminar 

Project Type Identification 

Stakeholder Analysis 

Success Criteria Definition 

 C01 

 PE06; PE09; PE13; PE18 

 SCHUMPETER, 1934;  

 DVIR et al., 1998;  

 TUSHMAN; SMITH, 2002;  

 JONES, 2002;  

 YOURZAK, 2004;  

 BÖRJESSON et al., 2007;  

 SHENHAR; DVIR, 2007;  

 STADNICK, 2007;  

 BARBOSA, 2009;  

 FAGERBERG, 2009;  

 TIDD; BESSANT, 2009; 

 MUMFORD, 2012;  

 DVIR; SHENHAR, 2012;  

 ESTERHUIZEN et al., 2012;  

 KUMAR, 2012;  

 PMI, 2013;  

 MARANHÃO et al., 2015b; 

 MARINHO, 2015 

 MARANHÃO; LUNA, 2016. 

5.3 Eliminate Barriers:  
Enable Information Sharing 

Promote Flexible Management 

 C03 

 PE01; PE06; PE08; PE09; PE14; PE15; 
PE17 

 HOBDAY, 2000;  

 KEEGAN; TURNER, 2002; 

 HIGHSMITH, 2004;  

 TIDD; BESSANT, 2009; 

 BLINDENBACH-DRIESSEN; ENDE, 
VAN DEN, 2010;  

 MUMFORD, 2012;  

 NEWCOMER, 2016 
5.4 Foster Innovation:  

Incentive to Diversity and Openness 

Enable Collaboration and Knowledge Sharing 

Foster Human Resource 

Enable Creativity and Idea Generation  

Impact and Feasibility Analysis 

 C03 

 PE02; PE06; PE09; PE11; PE13; PE14; 
PE17; PE18  

 SUGIMORI et al., 1977;  

 GALBRAITH, 1982;  

 CUSUMANO, 1989b;  

 FOWLER; RIFKIN, 1990;  

 HUMPHREY, 1991;  

 AMABILE et al., 1994;  

 AOYAMA, 1996;  

 GEORGE; ZHOU, 2001;  

 POPPENDIECK, 2003;  

 AAEN; PRIES-HEJE, 2004;  

 OLIVEIRA, 2004;  

 MALHEIROS et al., 2006;  
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 SPRAGGON; BODOLICA, 2006;  

 TIDD; BESSANT, 2009;  

 FAGERBERG, 2009;  

 LINDBERG et al., 2010;  

 APPELO, 2010;  

 CHEN; KAO, 2010;  

 CMMI, 2010;  

 MENDES; TOLEDO, 2011;  

 MORRIS, 2011, 2013;  

 MUMFORD, 2012;  

 KIMOVSKI, 2013; LIN et al., 2013;  

 PMI, 2013;  

 MONTEIRO, 2014;  

 MORRIS et al., 2014;  

 SUTLING et al., 2014;  

 DYBÅ et al., 2014;  

 SHALLEY et al., 2015;  

 NEWCOMER, 2016 

5.5 Deal with Innovation:  
Innovation Implementation Planning 

Innovation Assessment 

 C02 

 PE04; PE05; PE07; PE08; PE12; PE15; 
PE16; PE19; PE20 

 CUSUMANO, 1989b;  

 MALHEIROS et al., 2006;  

 MUMFORD, 2012;  

 MARINHO, 2015;  

 SHALLEY et al., 2015 

5.6 Innovative Uncertainty Management 
 

 C04 

 PE07 

 SHENHAR; DVIR, 2007;  

 MOURA, 2011;  

 O’CONNOR; RICE, 2013;  

 JOHANSEN et al., 2014;  

 MARINHO et al., 2014;  

 MARANHÃO et al., 2015b, 2016;  

 MARINHO, 2015 

The approach was structured in the form of well-defined processes with sub-

process and activities. Each activity presents its goal, start criteria, income artifacts, exit 

criteria, steps to be executed, its outcomes, and performers19. It is also presented some 

comments and observations or adaptation tips for each activity. Any researcher or 

practitioner can use and apply the approach in order to research into their innovation in 

project-oriented software factories. The steps are detailed in order to be simple and easy to 

understand (SAMPAIO, 2015). 

                                                                                                                     
19

 Person performing the process activities. He or she can play the role of a researcher or practitioner, as approach implementer, project 

manager, team member and process group.  
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The approach is composed of five processes, twenty-two activities and one guide 

(General Orientation); and was modeled with BIZAGI20, a free tool for business process 

modeling. Figure 5.1 shows the main processes.  

 

Figure 5.1: Main processes of the proposed ISPM approach 
Source: The author 

The Setup Approach process aims to set up the approach to the characteristics of 

the organization and projects, and as a consequence, the organization's impact factors are 

found. The impact factors that stifle innovation are treated by Eliminate Barriers process and 

those that provide fostering innovation are maximized by Foster Innovation process. Once 

innovative ideas arise or the project is innovative, the Deal with Innovation process is 

performed to maximize the impact factors that enable the innovation implementation. 

Finally, the Innovative Uncertainty Management process is carried out due to the high level 

of uncertainty and complexity of innovative projects. 

The next sections will present a detailed description of each process. The summary 

description of the approach, as a process, is presented in Appendix C. 

5.2 SETUP APPROACH 

At this stage, the main idea is to analyze the project’s context, to begin the 

understanding of the organizational culture and its context. Then the organizational 

environment is analyzed, and the impact factors to foster innovation are identified. 

                                                                                                                     
20

 http://www.bizagi.com/ 

http://www.bizagi.com/
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To start this stage, it is necessary to have organization’s understanding of the 

approach goal and the wiliness to engage in the approach activity, for that it’s necessary to 

schedule a meeting with organization’s high-level management. As a result, the performer 

(researcher, project manager, etc.) must obtain approval to conduct the approach activities 

from the organization coordinator. 

Thus, the Setup Approach process was created, whose purpose is to set up the 

approach to the characteristics of the project-oriented software factory and projects. It 

consists of seven activities that are shown in Figure 5.2 and described in the following 

subsections. 

 

 

Figure 5.2: Activities of the Setup Approach process. 
Source: The author 

The first three activities – Organizational Diagnosis (Organizational Environment 

Analysis, Manager and Goals Analysis and Tools and Motivation Criteria Definition) are 

carried out at least once in the approach configuration for the project-oriented software 

factory. However, it should be performed periodically, especially when there are changes in 

organization structure or policies since they can modify the organizational environment 

where projects are conducted. 

The fourth activity (Motivational Seminar) should be performed when new teams or 

members are added to the organization. And finally the last three activities – Project 

Diagnosis (Project Type Identification, Stakeholder Analysis, and Success Criteria Definition) 

are performed for new projects. 



 

 

117 

 

117 

 

5.2.1 ORGANIZATIONAL ENVIRONMENT ANALYSIS 

The project-oriented software factory environment is analyzed, to begin the 

understanding of the organizational culture and its context. That means to understand and 

analyze which are their products, technologies, goals, organization chart, process, 

infrastructure, dynamics, workplaces, and others. Each organizational environment has 

impact factors that allow the creativity, idea generation and innovation; and others that can 

inhibit them (MARANHÃO et al., 2015b). 

Goal:  Analyze organizational environment and identify impact factors 
to foster innovation. 

Start Criteria:  Organization understands the approach goals and the wiliness 
to engage in the approach activities. 

 Changes in organization structure or policies. 

Income:  Contact with organization’s high-level management. 

 Approval to conduct the approach activities. 

Exit Criteria:  Impact factors identified. 

Steps: 1) Meet with the organizational team and elicit organizations 
goals, products, and interests; 

2) Identify tools, techniques, processes, practices, IT assets and 
organizational capabilities adopted on software development 
activities;  

3) Ask about the organization chart and development process; 
4) Carry out an analysis of Management Instruments adopted by 

the organization; 
5) Carry out an analysis of Approaches adopted by the 

organization; 
6) Carry out an analysis of Organizational Factors adopted by the 

organization; 
7) Identity Impact Factors that stifle innovation; 
8) Identify Impact Factors that foster innovation. 

Outcomes:  Organization’s preliminary understanding; 

 Initial organizational environment diagnosis. 

Observation:  This cycle of understanding might take more than one visit. The 
importance is to gather enough information to elaborate the 
action plan. 

Performers:  Approach implementer or researcher. 
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5.2.2 MANAGER AND GOALS ANALYSIS 

Organizational creativity depends on three types of characteristics: individual, group 

and organizational. Characteristics such as intrinsic motivation, norms, culture, resource 

availability, strategy, and structure, have a direct impact on creativity and idea generation 

(SCHIAVONE; VILLASALERO, 2013). 

Therefore, managers need to get out of the mentality of foreman that monitors and 

supervises their members and should work more as a facilitator as the only possible form of 

cooperation and innovation in production. In software development, project managers 

should encourage developers in their team to be creative to find out the chance for 

innovation (KISHIDA, 2011). 

As stated above, the organization's expectations for innovation and interest of 

managers (organization managers and project managers) have a direct impact on 

motivational strategies for innovation. For example, in projects without term flexibility or 

with tight cost, managers tend to take fewer risks in not allowing innovation in the project. 

As well as, project managers not receptive to new ideas or new ways of doing activities are 

resistant to innovation, affecting the motivation for the creativity of team members. 

In order to minimize the factors that have a direct impact on motivational 

strategies, the performer should identify the organization's expectations and the profile and 

interest of managers to avoid that creativity and innovation are stifled. 

Goal:  Identify the organization's expectations for innovation; 

 Identify the profile and interest of managers (organization and 
project). 

Start Criteria:  Changes in organization structure or policies. 

Income:  Organization’s preliminary understanding; 

 Initial organizational environment diagnosis. 

Exit Criteria:  Expectations and interest identified and defined the initial 
actions plan. 

Steps: 1) Meet with the organizational team and elicit organization's 
expectations for innovation; 

2) Ask about the innovation plan  and reward plan; 
3) Identify managers who have impact on innovation (name, role 

and time in the organization); 
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4) Analyze manager’s process and agenda; 
5) Analyze their profile and interest on innovation. 

Outcomes:  Updated organizational environment diagnosis; 

 Managers profile and interest in innovation; 

 Initial actions plan. 

Observation:  This cycle of understanding might take more than one visit. The 
importance is to gather enough information to elaborate the 
action plan. 

Performers:  Approach implementer or researcher. 

 

5.2.3 TOOLS AND MOTIVATION CRITERIA DEFINITION 

Motivation becomes essential for software development. Project managers and 

team members need to be sensitive to each other’s information needs and to be motivated 

to help each other for collaboration to proceed timely and smoothly (KISHIDA, 2011). In 

addition to motivational factors, management needs to provide time and space for 

innovation to occur (MOE et al., 2012). 

Project managers are responsible for every aspect of the software development 

process and team. Assisting in successfully managing projects, the performance assessment 

of the software development team and its process can help to encourage behavior that 

helps to achieve the organization's goals. (PATTIT; WILEMON, 2005). For example, the 

project manager should encourage team collaboration and could use social media as a tool 

to provide a new way of working where knowledge can be shared with other teams or peers. 

Likewise, the organization could provide some mechanisms to motivate team members, 

such as recognition, compensation, rewards. 

Therefore, in order to support the project manager to successfully managing, the 

performer should identify motivational tools that are available or accepted by the 

organization and define what criteria can be used to assess the motivation to innovate.  

Goal:  Identify motivational tools that are available or accepted by the 
organization; 

 Define what criteria can be used to assess the motivation to 
innovate. 

Start Criteria:  Changes in organization structure or policies. 



 

 

120 

 

120 

 

Income:  Organizational environment diagnosis; 

 Managers profile and interest on innovation; 

 Initial actions plan. 

Exit Criteria:  Tools and criteria defined and updated initial actions plan. 

Steps: 1) Meet with the organizational team and elicit organization's 
motivational strategies; 

2) Ask about the motivational tools available; 
3) Ask about the criteria that can be used to assess the 

motivation; 
4) Analyze the motivational environment; 
5) Analyze the need for a motivational seminar. 

Outcomes:  Updated organizational environment diagnosis; 

 Motivational tools and assess criteria defined; 

 Updated actions plan; 

 Motivational events plan. 

Observation:  This cycle of understanding might take more than one visit. The 
importance is to gather enough information to elaborate the 
action plan. 

Performers:  Approach implementer or researcher. 

 

It is important to note that for each activity carried out within the process; some 

outcomes are produced. The Organizational environment diagnostic document contains the 

identification of the organization's impact factors as well as the culture and context of 

innovation. Similarly, the Actions plan and Motivational events plan are documents that 

represent the descriptive planning for actions involving the management of innovation and 

motivational activities. 

 

5.2.4 MOTIVATIONAL SEMINAR 

One of the strategies to motivate team members or the participation of everyone is 

sending them to seminars, courses, trade shows, conventions, or professional society 

programs to help prepare for future changes (YOURZAK, 2004).  

The people's understanding of innovation is varied. Many understand innovation 

just like creating something new; ignoring the fact that majority of innovations happen by 

adding small improvements on something that already exists. In addition, many 
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development managers understand that in software factory environment processes must be 

followed to deliver software as requested by the client, creating a false belief that 

innovation is not feasible in a software factory (TUSHMAN; SMITH, 2002; TIDD; BESSANT, 

2009; MARANHÃO; LUNA, 2016).  

Thus, seminars to discuss innovation in project-oriented software factories should 

be held in order to motivate everyone's participation, as well as to disseminate knowledge 

and strategies to innovate in the organization. 

Goal:  Motivate the organization and the project team about the 
benefits of innovation and how to make it happen through 
everyone's participation. 

Start Criteria:  When new teams or members are added to the organization. 

 In the first approach configuration for the organization. 

Income:  Organizational environment diagnosis; 

 Motivational tools and assess criteria defined; 

 Actions plan; 

 Motivational events planned. 

Exit Criteria:  The seminar is done. 

Steps: 1) Identify audiences to seminar; 
2) Schedule one or more seminars to motivate innovative 

behavior; 
3) Talk about: 

 What is innovation; 

 How work a software factory; 

 Software development process; 

 Quality and maturity models; 

 Which benefits innovation brings to the organization and 
employees. 

4) Ask the audience about: 

 How can we innovate in a software factory? 
5) Analyze the need for another type of seminar. 

Outcomes:  Updated actions plan. 

 Updated motivational events planned. 

Observation:  In such motivational events, the participation of everyone 
should be encouraged, including in the event. Several dynamics 
can be used to involve the audience. 

Performers:  Approach implementer or researcher. 
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5.2.5 PROJECT TYPE IDENTIFICATION 

Through the use of typologies, categorization and taxonomies, and analyzing the 

project characteristics, performer can recognize and interpret the differences and similarities 

between innovation projects in order to adapt the project management approaches 

according to the needs of the project managers and the project peculiarities (SCHUMPETER, 

1934; DVIR et al., 1998; BARBOSA, 2009).  

One of the first typologies of innovation was proposed by Schumpeter (1934) and 

distinguishes radical versus incremental innovation, as showed in Figure 1.1. This typology is 

adopted in several studies and is still used today (TUSHMAN; SMITH, 2002; STADNICK, 2007; 

FAGERBERG, 2009). 

Several other typologies have been proposed, considering more than two levels of 

innovation as well as multiple dimensions. Among them, Dvir and Shenhar (2012) proposed 

the Unified Framework of Innovation, where the Diamond model (SHENHAR; DVIR, 2007) 

was modified and could be applied for the analysis of innovations. The proposed model 

includes three dimensions: novelty, technology, and complexity, and innovations are 

characterized by a combination of their unique levels on each dimension, as showed in 

Figure 5.3. However, this framework is still based on the traditional dichotomy between 

incremental and radical. 

The categorization of project has a direct relationship between project 

management approaches to be adopted. For projects with radical innovation, it is necessary 

specific cares since the need for innovation is already “known”. Therefore, this project 

should be managed, taking into account the Deal with innovation process. 

For projects with incremental innovation or “unknown”, the practitioners should 

worry about fostering for innovation to flourish. In this case, the project manager should 

take into account the Foster Innovation process. 

Regardless of the project classification, the project manager must ensure that 

innovation is not stifled by the procedures and processes of the organization. The 

Eliminating Barriers process has this concern. 
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Figure 5.3: A Unified Innovation Models 

Source: Adapted from Dvir and Shenhar (2012) 

Hence, in order to minimize the probabilities of failure in a project, it is important to 

typify it correctly, identifying whether or not an innovation exists in the project, and 

adopting a management model which is suitable for the type of project. 

Goal:  Identify the type of project and innovation; 

 Identify strategies to deal with innovation. 

Start Criteria:  New project. 

 In the first approach configuration for the organization. 

Income:  Organizational environment diagnosis; 

 Actions plan; 

 Motivational events planned; 

 Motivational tools and assess criteria defined; 

 Initial project plan. 

Exit Criteria:  Type of project and innovation identified and actions strategies 
defined. 

Steps: 1) Meet with project manager and client, and elicit what is known 
in the project; 

2) Identify the project level of Novelty; 
3) Identify the project level of Technology; 
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4) Identify the project level of Complexity; 
5) Check in Figure 5.3, which is the type of innovation 

(Incremental and Radical); 
6) Identify strategies to deal with innovation for this project. 

Outcomes:  Updated actions plan; 

 Updated project plan. 

Observation:  After the approach implementation, this activity is going to be 
performed routinely every new project. Thus, after few 
iteration, the project manager should be responsible for it. 

Performers:  Project manager, Approach implementer or researcher. 

 

5.2.6 STAKEHOLDER ANALYSIS 

Stakeholders may be actively involved in the project or have interests affected, 

positively or negatively, by the project's performance or its end, exerting influence on the 

project, their deliveries and the project team in order to achieve a set of results that meets 

strategic business objectives or other needs. Taken into account, the PMBOK Guide has 

introduced Project Stakeholder Management as a new area of knowledge, expanding the 

importance of properly engage project stakeholders in key decisions and activities (PROJECT 

MANAGEMENT INSTITUTE, 2013). 

With regard the innovation, it is considered successful when a new idea is 

generated, developed and implemented; creating value for stakeholders (ESTERHUIZEN et 

al., 2012). Besides this, the innovation-related processes should consider stakeholders as 

potential sources of new ideas (KUMAR, 2012). 

Marinho (2015) argues that the performer must identify all stakeholders, their 

interests and establish their importance in the project. Stakeholders should be identified as 

allies and opponents, that is, who is somehow influencing positively or negatively the 

project. For this purpose, Figure 5.4 shows a graph divided into four quadrants to identify 

the stakeholder type. 

The ally stakeholder group requires special attention due to the high level of 

authority. They deserve to be kept satisfied and closely monitored with immediate and 

accurate information. The opponent stakeholder group requires less attention and deserves 

to be kept informed and monitored (MARINHO, 2015). 
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Figure 5.4: Power X Interest 

Source: Adapted from Marinho (2015) 

 

So, in order to meet the stakeholders’ needs and prevent problems, it is important 

to identify the type of stakeholders and their expectations and tolerances regarding 

innovation. 

Goal:  Carry out a stakeholder analysis and their expectations and 
tolerances regarding innovation. 

Start Criteria:  New project or new stakeholder; 

 In the first approach configuration for the organization. 

Income:  Organizational environment diagnosis; 

 Actions plan; 

 Motivational events planned; 

 Initial project plan. 

Exit Criteria:  Stakeholders, expectations, and tolerances identified and 
actions strategies defined. 

Steps: 1) Meet with project manager and team, and elicit who the 
stakeholders are and their expectations and tolerances 
regarding innovation; 

2) Check in Figure 5.4, which is the type of stakeholder (Allies and 
Opponents); 

3) Develop an action plan for the allies; 
4) Monitor opponents. 
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Outcomes:  Updated actions plan; 

 Updated project plan. 

Observation:  After the approach implementation, this activity is going to be 
performed routinely every new project. Thus, after few 
iteration, the project manager should be responsible for it. 

Performers:  Project manager, Approach implementer or researcher. 

 

5.2.7 SUCCESS CRITERIA DEFINITION 

Innovative companies pay careful attention to the outcomes of their innovations 

and process improvements. With the purpose of checking the success rates, any 

organization can create its own series of creativity and innovation indicators. As the quality 

of output from any production process can be measured in terms of both performance and 

efficiency, same can be applied to innovation and process improvement (JONES, 2002; 

BÖRJESSON et al., 2007).  

In order to assist in the creation of these indicators, four key types of measure are 

employed (MUMFORD, 2012):  

 Product: Product measures base the evaluation of creativity and innovation 
on the specific solution provided to a problem; 

 Performance: Studies using a performance attribute approach do not seek to 
evaluate a creative and innovative product completely, but some aspect of 
performance on a set of tasks held to be markers of creativity and innovation 
or creative and innovative potential, are assessed; 

 Behavior: In behavioral measures, the acts evidenced by people in producing 
creative and innovative products are assessed. For instance, the frequency or 
intensity with which people display these behaviors across a range of 
problems; 

 Outcomes: In outcome measures, the consequences of creative and 
innovative products are assessed. In other words, outcome measures are 
analogous to criteria as sales volume. 

The innovative project’s success can be measured in different perspectives and 

should be adjusted to which dimensions are more suited to the context of their project. In 

other words, a qualitative success measure depends on the project’s type and stakeholder 

expectation and tolerance. The project manager together with the client may establish some 

qualitative measures and monitor it during the project development. 
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Goal:  Identify success criteria for the project; 

 Define which will be used for innovation. 

Start Criteria:  New project or new stakeholder; 

 In the first approach configuration for the organization. 

Income:  Organizational environment diagnosis; 

 Actions plan; 

 Motivational events planned; 

 Initial project plan. 

Exit Criteria:  Success criteria identified and defined. 

Steps: 1) Meet with project manager and client; and elicit success criteria 
for the project; 

2) Negotiate with the client the agreed criteria for innovation; 
3) Establish mechanisms for measuring and recording of idea 

generation, motivation, engagement, and innovation. 

Outcomes:  Updated actions plan; 

 Updated project plan. 

Observation:  After the approach implementation, this activity is going to be 
performed routinely every new project. Thus, after few 
iteration, the project manager should be responsible for it. 

Performers:  Project manager, Approach implementer or researcher. 

 

5.3 ELIMINATE BARRIERS 

For successful innovation in the organization, foster innovation should be 

undertaken, promoting the ideas generation, creativity, and motivation of the team. 

However, organizational capabilities should be prepared to help these activities (KOC, 2007; 

KISHIDA, 2011; SCHIAVONE; VILLASALERO, 2013).  

The identification and elimination of barriers to idea generation and creativity in the 

organizational environment makes it possible to use the Foster Innovation process. The 

actions to eliminate these barriers would help in designing a promising organizational 

environment to innovation (TIDD; BESSANT, 2009; MUMFORD, 2012; BANNERMAN, 2013). 

As stated above, the barriers elimination is related to the organizational structure, 

and the project manager usually has no influence to change it. However, knowledge of this 

process can enable the project manager to propose the necessary adjustments in the 

organization's environment or at least make it viable in the project environment. Thus, the 
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project manager should take into account this process regardless of project type (radical or 

incremental). 

Thus, the Eliminate Barriers process was created, whose purpose is to adjust the 

Impact Factors that stifle innovation which was found in previous Setup Approach. It consists 

of two activities that are shown in Figure 5.5 and described in the following subsections.  

 

Figure 5.5: Activities of the Eliminate Barriers process. 
Source: The author 

 

5.3.1 ENABLE INFORMATION SHARING 

According to Highsmith (2004), innovation emerges from the interaction of diverse 

individuals, each with ideas, which bring information and insight to the development 

process. Software development project usually involves teams with a complex mix of 

information and talents; and without interaction, there is no synergy of ideas and innovation 

suffers. Interaction aims to share information, to co-create a product feature or 

development artifact, or to make a joint decision about an issue. 

Therefore, lack of structures or incentives for communication and cross-project 

learning, not sharing lessons learned from projects; or obstacles to creativity and share new 

ideas, inhibits the creation of knowledge and stifle innovation (HOBDAY, 2000; NEWCOMER, 

2016). 

On the other hand, creating a knowledge base as an organizational factor to 

generate ideas for innovation and mechanisms for knowledge sharing by project team 

members can promote the interaction and avoiding stifle innovation (KOC, 2007). 

So, in order to promote the interaction of diverse team members, it is important to 

identify mechanisms for information sharing and define strategies to promote the use and 

participation of everyone in sharing of ideas and information. 

Goal:  Identify mechanisms for information sharing; 

 Define strategies to promote the use and participation in 
sharing of ideas and information. 
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Start Criteria:  New project; 

 Changes in the organizational environment. 

Income:  Organizational environment diagnosis; 

 Actions plan; 

 Motivational events planned; 

 Project plan. 

Exit Criteria:  Mechanisms for information sharing identified and strategies 
defined. 

Steps: 1) Meet with the organizational team; and elicit possible 
mechanisms for sharing of information, ideas, and knowledge; 

2) Negotiate with the organization to agree and provide these 
mechanisms; 

3) Define strategies to promote the participation of everyone. 

Outcomes:  Updated organizational environment diagnosis; 

 Updated actions plan; 

 Updated motivational events planned; 

 Updated project plan. 

Observation:  After the approach implementation, this activity is going to be 
performed routinely every new project or changes in the 
organizational environment. Thus, after few iteration, the 
project manager should be responsible for it. 

Performers:  Project manager, Approach implementer or researcher. 

 

5.3.2 PROMOTE FLEXIBLE MANAGEMENT 

According to Bannerman (2013), the organizations must develop the “Dynamic 

Capability”, the ability to build and leverage new capabilities. Thus, the author demonstrates 

that eliminating barriers in organizational capabilities, the practitioners can improve or 

create new organizational capabilities and thus obtaining better performance in an 

environment: new, uncertain, and constantly changing; as the innovation project. 

In order to eliminate barriers to idea generation and creativity, the organization 

needs a style more organic, flexible, and informal to accommodate the innovation and task 

diversity (DAVIES; BRADY, 2000; KOC, 2007).  

As an alternative, the project-based organizational style could be adopted to 

address the needed flexibility to lead with innovative project, since this organizational style 

is a suitable way for meet innovative needs, respond to uncertainty, copy with emerging 
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properties, respond to changing client requirements and learn in real time (DAVIES; BRADY, 

2000; HOBDAY, 2000; KEEGAN; TURNER, 2002; BLINDENBACH-DRIESSEN; ENDE, VAN DEN, 

2010). 

Nevertheless, despite their daily encounters with novelty and application of 

practices and methods to ensure that the project is on the right way, in project-based 

organizations are still adopted traditional methods of managing and evaluating projects, and 

they stifle innovation.  In response, the current trend in software process model 

development is to adopt more adaptable and flexible ways of working, i.e., moving from 

rigid and well-defined organizational processes towards sketched, tailorable and agile 

processes (KEEGAN; TURNER, 2002; KETTUNEN; LAANTI, 2005; CARLOS; AMARAL, 2010). 

Thus, in order to eliminate barriers to idea generation and creativity, it is important 

to promote a suitable environment for innovative projects and adopt more adaptable and 

flexible ways of working, avoiding stifle innovation. 

 

Goal:  Promote a suitable environment for innovative projects; 

 Adopt more adaptable and flexible ways of working. 

Start Criteria:  New project; 

 Changes in the organizational environment. 

Income:  Organizational environment diagnosis; 

 Actions plan; 

 Motivational events planned; 

 Project plan. 

Exit Criteria:  Moving to a suitable environment and adaptable and flexible 
ways of working. 

Steps: 1) Meet with the organizational team, and elicit the suitable 
environment acceptance; 

2) In the case of non-acceptance: 

 Analyze the need for a workshop to convince them; 

 Schedule one or more workshops. 
3) Negotiate with the organizational team the suitable 

environment acceptance and more adaptable and flexible ways 
of working; 

4) Define strategies for the adoption of changes. 

Outcomes:  Updated organizational environment diagnosis; 

 Updated actions plan; 

 Updated motivational events planned; 

 Updated project plan. 
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Observation:  Usually, the performer has no influence to change 
organizational environment management approach but must 
propose the necessary adjustments in the organization's 
environment or at least make it viable in the project 
environment; 

 After the approach implementation, this activity is going to be 
performed routinely every new project or changes in the 
organizational environment. Thus, after few iteration, the 
project manager should be responsible for it. 

Performers:  Project manager, Approach implementer or researcher. 

 

5.4 FOSTER INNOVATION 

Incremental innovation projects are associated with adjustments or changes on 

something that exists as product, service or process; and the level of uncertainty and 

complexity is low compared with radical innovation projects. However, as suggested by Tidd 

and Bessant (2009), the innovation most often occurs incrementally: “the cumulative gains 

in efficiency are often much greater over time than those which come from occasional radical 

changes.”.   

In order to lead with incremental innovation projects or with projects where the 

existence of innovation is “unknown”, the project manager must be aware of tools, 

techniques, and approaches needed to foster innovation. The project manager should foster 

the engagement of everyone involved in the development process, the feeling of belonging 

as well as proper communication to enable collaboration and knowledge sharing (KOC, 2007; 

KISHIDA, 2011; AFRIDI, 2012; SCHIAVONE; VILLASALERO, 2013; RODRÍGUEZ-GARCÍA et al., 

2014).  

The impact factors analysis presented in Section 4.4.4 indicated that the project 

manager should be concerned with project members to foster the human resource, 

leveraging the skills, expertise, and knowledge; some practices could be adopted as 

recognition, training, rewarding and following the technological developments, affecting the 

team motivation directly. In addition to the motivation, other aspects should be concerned 

to enable the ideas generation and creativity; it is the incentive to diversity and openness 

(PATTIT; WILEMON, 2005; KOC, 2007; KISHIDA, 2011). 
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Thus, Foster Innovation process was created with the purpose of maximizing the 

use of impact factors that foster innovation in the organization. It consists of five activities 

that are shown in Figure 5.6 and described in the following subsections. 

 
 

Figure 5.6: Activities of the Foster Innovation process. 
Source: The author 

This process is executed to enable the innovative ideas generation that can produce 

or not innovations in technology or organization's software development process. The first 

four activities (Incentive to Diversity and Openness, Enable Collaboration and Knowledge 

Sharing, Foster Human Resource and Enable Creativity and Idea Generation) aimed at 

providing an appropriate environment for the engagement of everyone involved in the 

development process, generate a sense of belonging and encourage everyone's 

participation. 

With the emergence of potentially innovative ideas, the fourth activity (Impact and 

Feasibility Analysis) is performed to evaluate the idea feasibility and the impact of its 

implementation in an organization or project. 
 

5.4.1 INCENTIVE TO DIVERSITY AND OPENNESS 

In order to achieve success in innovation, it’s vital that the organization supports 

and directs innovation. One of the concerns that organizations should have is creating a 

favorable climate for creativity and innovation. In an openness climate, everyone dares to 

put forward ideas and opinions. Initiatives can be taken without fear of reprisals and ridicule 

in the case of failure (SPRAGGON; BODOLICA, 2006; TIDD; BESSANT, 2009; SHALLEY et al., 

2015). 

Moreover, creative and innovative achievement depends not only on the 

organizational environment elements but also on the individual, working alone or in teams. 
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Individuals that present initiative, flexibility, openness to new ideas, a disposition to take 

risks and to learn from mistakes have greater chances of taking advantage of opportunities 

to express and develop creative ideas and innovation (MUMFORD, 2012; SUTLING et al., 

2014). 

Thus, openness is considered essential for innovation projects, especially in the 

early stages. It should take place in the following dimensions: organization, leader, and 

client. In the organizational openness dimension, an open space for new ideas is created, 

and the individuals feel a participative environment. In terms of leader and client 

dimensions, the individual’s perception of their acceptance of innovative behavior has a 

positive influence on the generation of individual ideas (FAGERBERG, 2009; MONTEIRO, 

2014). 

Another aspect to be considered as a potential benefit for creativity and innovation 

is the diversity. Some studies have shown that the most effective teams are those with 

diversity in job-relevant21 and behavioral style. The dominant assumption is that team 

creativity is benefited by broadening the knowledge pool afforded by diversity (GEORGE; 

ZHOU, 2001; KOC, 2007; TIDD; BESSANT, 2009; SHALLEY et al., 2015; NEWCOMER, 2016). 

This assumption is based on the argument that in project teams with diversity, a 

broad array of expertise, skills, and knowledge can be assembled within the team, which 

helps the team solve the complex task of developing new products or processes; and 

consequently, foster creativity and innovation (GEORGE; ZHOU, 2001; SHALLEY et al., 2015).  

So, in order to build a favorable climate for creativity and innovation, it is important 

to incentive the diversity and openness in organizational environment and teams, promoting 

the engagement of everyone, the feeling of belonging and the idea generation. 

 

Goal:  Build a favorable environment for creativity and innovation; 

 Adopt strategies to diversity and openness. 

Start Criteria:  New project; 

 Changes in the organizational environment. 

Income:  Organizational environment diagnosis; 

 Actions plan; 

                                                                                                                     
21

 Job-relevant diversity refers to the heterogeneity of team members with respect to job- or task-related attributes, such as function, 

profession, education, tenure, knowledge, skills, or expertise (HÜLSHEGER et al., 2009). 



 

 

134 

 

134 

 

 Motivational events planned; 

 Project plan. 

Exit Criteria:  Moving to a favorable environment with diversity and 
openness. 

Steps: 1) Meet with the organizational team and client, and elicit the 
favorable environment acceptance; 

2) In the case of non-acceptance: 

 Analyze the need for a workshop to convince them; 

 Schedule one or more workshops. 
3) Negotiate with the organizational team the favorable 

environment acceptance and more adaptable and flexible ways 
of working; 

4) Meet with the project manager and team, and elicit the 
availability of diversity and openness in the team context; 

5) Define strategies to diversity and openness; 
 

6) Execute defined strategies. 

Outcomes:  Updated actions plan; 

 Updated motivational events planned; 

 Updated project plan. 

Observation:  Usually, the performer has no influence to change 
organizational openness but must propose the necessary 
adjustments in the organization's environment or at least make 
it viable in the project environment; 

 After the approach implementation, this activity is going to be 
performed routinely every new project or changes in the 
organizational environment. Thus, after few iteration, the 
project manager should be responsible for it. 

Performers:  Project manager, Approach implementer or researcher. 
 

 

5.4.2 ENABLE COLLABORATION AND KNOWLEDGE SHARING 

Spraggon and Bodolica (2006) stated that organizational culture has a great impact 

on the organization’s innovation rate. They identified four values to shape the organizational 

culture: openness, transparency, team collaboration, and knowledge sharing. 

In alignment with these values, the PMBOK (2013) proposed a process to develop 

the project team that aims to create a dynamic team culture, cohesive and collaborative in 

order to improve individual and team productivity, team spirit and cooperation as well, 

knowledge and experience sharing. 

Analyzing the team collaboration value, it makes people work together to achieve 

one common goal, increasing the overall team performance that is not limited by the 
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performance of any single individual on the team. Collaborative tools are increasingly being 

used by software teams and usually include social media such as wikis, instant messenger 

clients and forums (KIMOVSKI, 2013; LIN et al., 2013; DYBÅ et al., 2014).  

As a consequence, social media has proven very useful for software projects, 

providing a new way of working where knowledge can be shared with other teams or peers. 

Another benefit relates to getting help not only from individuals involved in projects but also 

from external peers who are members of the wider networks of the team members, 

effectively crowdsourcing new knowledge and open innovation (AFRIDI, 2012; DYBÅ et al., 

2014; RODRÍGUEZ-GARCÍA et al., 2014). 

As an example of social media networking, crowdsourcing is a problem-solving 

platform which uses human intelligence collectively to work on the same set of problem, 

enabling knowledge sharing, problem detection, and innovative solutions. In a similar way, 

an integrated social media network can help deepen collaboration and innovation through 

open innovation, on which new ideas are sought outside the organization, from customers, 

suppliers, partners, experts, community members, and virtually everyone else. However, 

Open innovation is more than a platform; it is an organizational style to encourage the 

generation of ideas and innovation (AFRIDI, 2012; MORRIS, 2013; DYBÅ et al., 2014; MORRIS 

et al., 2014). 

As stressed above; some management instruments can be used to foster the ideas 

generation and creativity as well as proper communication to enable collaboration and 

knowledge sharing. Use of social media, like crowdsourcing, drives innovation through 

communication and collaboration, as well as open innovation (AFRIDI, 2012; RODRÍGUEZ-

GARCÍA et al., 2014). 

Hence, in order to build a favorable climate for collaboration and knowledge 

sharing, it is important to identify mechanisms for collaboration and knowledge sharing, 

promoting the engagement of everyone by crowdsourcing and open innovation. 

 

Goal:  Identify mechanisms for collaboration and knowledge sharing; 

 Define strategies to promote the crowdsourcing and open 
innovation. 

Start Criteria:  New project; 

 Changes in the organizational environment. 
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Income:  Organizational environment diagnosis; 

 Actions plan; 

 Motivational events planned; 

 Project plan. 

Exit Criteria:  Mechanisms for collaboration and knowledge sharing identified 
and strategies defined. 

Steps: 1) Meet with the organizational team, and elicit possible 
mechanisms for collaboration and knowledge sharing 
(crowdsourcing and open innovation); 

2) In the case of non-acceptance: 

 Analyze the need for a workshop to convince them; 

 Schedule one or more workshops. 
3) Negotiate with the organization to agree and provide these 

mechanisms; 
4) Define strategies to promote the collaboration and knowledge 

sharing; 
 

5) Execute defined strategies. 

Outcomes:  Updated organizational environment diagnosis; 

 Updated actions plan; 

 Updated motivational events planned; 

 Updated project plan. 

Observation:  Usually, the performer has no influence to change 
organizational openness but must propose the necessary 
adjustments in the organization's environment or at least make 
it viable in the project environment; 

 After the approach implementation, this activity is going to be 
performed routinely every new project or changes in the 
organizational environment. Thus, after few iteration, the 
project manager should be responsible for it. 

Performers:  Project manager, Approach implementer or researcher. 

 

5.4.3 FOSTER HUMAN RESOURCE 

In additional to organizational culture, team motivation has a relevant impact on 

individual creativity. Project managers should encourage team members to be creative to 

find out the chance for innovation. When team members receive useful feedback and high 

support for creativity by co-workers and the organization, a positive mood is created and 

increases the creative thought (KISHIDA, 2011; SCHIAVONE; VILLASALERO, 2013).  
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Considering individual motivation, there are two different set of factors that 

influenced motivation and satisfaction at work, intrinsic and extrinsic. Intrinsic motivation is 

related to the inner-directed involvement in a task, such as interest, enjoyment, satisfaction, 

and challenge of the work itself; and it is classified as motivators. Extrinsic motivation is 

concerned with the organizational environment and climate and refers to task engagement 

stemming primarily from external goals, such as recognition, compensation, rewards or the 

expectation of evaluation, and fear of failure; and it can reduce motivation if absent 

(AMABILE et al., 1994; APPELO, 2010; MORRIS, 2011; MUMFORD, 2012; DYBÅ et al., 2014). 

In summary, Amabile (1994) have identified effective management practices that 

promote creativity and innovation: 1) freedom (autonomy in doing one's work); 2) 

challenging work (a sense of having to work hard on challenging tasks and important 

projects); 3) sufficient resources (facilities, information and time to explore, mature and 

develop ideas), 4) supervisory encouragement (recognition, compensation and rewards of 

new ideas, efforts and successes); 5) work group supports (a supportive, skilled, 

constructively challenging group of co-workers); and 6) organizational encouragement (an 

organizational culture that encourages creativity through a variety of means) (CHEN; KAO, 

2010; MUMFORD, 2012; DYBÅ et al., 2014). 

Thus, the impact factors analyze pointed out that project managers should be 

concerned with project members to promote creativity and innovation. To foster the human 

resource, leveraging the skills, expertise, and knowledge; some practices could be adopted, 

such as recognition, compensation and rewards; and training and following the technological 

developments, affecting directly the team motivation (KOC, 2007; CHEN; KAO, 2010; 

MUMFORD, 2012; DYBÅ et al., 2014; NEWCOMER, 2016). 

Thus, in order to promote the team motivation, it is important to identify 

mechanisms to foster human resource, promoting intrinsic and extrinsic motivation to idea 

generation and innovation. 

 

Goal:  Identify mechanisms to foster human resource; 

 Define strategies to promote intrinsic and extrinsic motivation. 

Start Criteria:  New project; 

 Changes in the organizational environment. 
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Income:  Organizational environment diagnosis; 

 Actions plan; 

 Project plan. 

Exit Criteria:  Mechanisms to fostering human resource identified and 
strategies defined. 

Steps: 1) Meet with the organizational team; and elicit possible 
mechanisms to foster human resource (recognition, 
compensation and rewards; and training and following the 
technological developments); 

2) Negotiate with the organization to agree and provide these 
mechanisms; 

3) Define strategies to promote intrinsic and extrinsic motivation; 
 

4) Execute defined strategies. 

Outcomes:  Updated organizational environment diagnosis; 

 Updated actions plan; 

 Updated project plan. 

Observation:  Usually, the performer has no influence to change 
organizational environment to extrinsic motivation but must 
propose the necessary adjustments in the organization's 
environment or at least make it viable in the project 
environment; 

 After the approach implementation, this activity is going to be 
performed routinely every new project or changes in the 
organizational environment. Thus, after few iteration, the 
project manager should be responsible for it. 

Performers:  Project manager, Approach implementer or researcher. 

 

5.4.4 ENABLE CREATIVITY AND IDEA GENERATION 

As previous stated, the organizational culture affects creativity and innovation 

capacity; and some management practices should be used to support idea generation and 

encourage the innovative behavior. The idea generation activities are related to the search 

for new ideas to satisfy needs, solve problems or improve something that works. Idea 

generation is part of the creative process and aims to produce high-quantity and high-quality 

ideas. Generate a large number of new idea depend on the interaction of flexible cognitive 

processes, motivational work styles, and nonconforming personality traits (KOC, 2007; 

MENDES; TOLEDO, 2011; SHALLEY et al., 2015). 
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Therefore, creative and innovative software development requires organizational 

processes and techniques that enable everyone’s participation and idea generation. Several 

techniques have been devised to facilitate the creative processes, such as Brainstorming22, 

Breakthrough thinking23 and Talking pictures24. In a similar way, many processes were 

proposed, such as Design thinking25 and Continuous process improvement (KOC, 2007; 

APPELO, 2010; LINDBERG et al., 2010; MUMFORD, 2012; SHALLEY et al., 2015) . 

Regardless of the process or technique, the participation of everyone in the idea 

generation is essential. Every innovation starts with an idea generator which is usually a 

person who experiences a problem and develops a new response to it (GALBRAITH, 1982). 

Thus, the organization must be attentive to get the commitment of everyone and 

give them the opportunity to participate (DAVIES; BRADY, 2000; OLIVEIRA, 2004; KISHIDA, 

2011; AFRIDI, 2012; SCHIAVONE; VILLASALERO, 2013; RODRÍGUEZ-GARCÍA et al., 2014; 

NEWCOMER, 2016). TQM and Lean Software Development principles confirm that statement 

when proposing everyone's participation on the continuous improvement (Frontline). 

However, some authors are skeptical regarding the models capacity to foster innovation, 

such as CMMI and MPS.BR. (CUSUMANO, 1989a; AOYAMA, 1996; POPPENDIECK; 

POPPENDIECK, 2003; AAEN; PRIES-HEJE, 2004; DYBÅ et al., 2014).  

Despite being based on TQM, maturity models as CMMI and MPS.BR propose the 

adoption of continuous process improvement, incorporating the principles that aim to get 

the commitment and participation of everyone. However, the strategies used to foster these 

principles, as well as its intensity, are not the same used in TQM. An example of that 

situation is the possibility of a collaborator being able to stop the Toyota production line to 

ensure quality (SUGIMORI et al., 1977; POPPENDIECK; POPPENDIECK, 2003; AAEN; PRIES-

HEJE, 2004).  

In additional, the organization must give time and space for project members to 

explore and make mistakes, helping them to maintain their innovation capacity. Approaches 

                                                                                                                     
22

Brainstorming aims to unleash as many ideas as possible and requires that all ideas receive at least initial exploration (SHALLEY et al., 

2015). 
23

Breakthrough thinking involves seeking and embracing different ways of looking at the problem and turning the difficult aspects of the 

problem to one’s advantage (SHALLEY et al., 2015). 
24

 Talking pictures aims generating ideas through association with pictures (APPELO, 2010). 
25 

Design Thinking is a user-centric approach to problem solving and find desirable solutions for clients (LINDBERG et al., 2010; MUMFORD, 

2012). 
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such as FedEx™26 Days and 20% Time27 can be used for this purpose. Activities and incentives 

used to promote innovation require thought, planning, and development since through 

these actions is that the innovations are created (MOE et al., 2012). 

So, in order to enable creativity and idea generation, it is important to identify 

mechanisms and strategies that the commitment of everyone and give them the opportunity 

to participate in idea generation. 

Goal:  Identify mechanisms to enable creativity and idea generation; 

 Define strategies to get the commitment of everyone and give 
them the opportunity to participate in idea generation. 

Start Criteria:  New project; 

 Changes in the organizational environment. 

Income:  Organizational environment diagnosis; 

 Actions plan; 

 Project plan. 

Exit Criteria:  Mechanisms to enable creativity and idea generation and 
strategies defined. 

Steps: 1) Meet with the organizational team; and elicit possible 
mechanisms to enable creativity and idea generation 
(recognition, compensation and rewards; and training and 
following the technological developments); 

2) Negotiate with the organization to agree and provide these 
mechanisms; 

3) Define strategies to get the participation of everyone in idea 
generation; 

 

4) Execute defined strategies. 

Outcomes:  Updated organizational environment diagnosis; 

 Updated actions plan; 

 Updated project plan. 

Observation:  Usually, the performer has no influence to change 
organizational environment to enable creativity and idea 
generation but must propose the necessary adjustments in the 
organization's environment or at least make it viable in the 
project environment; 

 After the approach implementation, this activity is going to be 
performed routinely every new project or changes in the 
organizational environment. Thus, after few iteration, the 
project manager should be responsible for it. 

                                                                                                                     
26

 FedEx™ Day gives developers one day to showcase a proof of concept they believe should be part of the product (MOE et al., 2012). 
27

 20% Time provides time and opportunity to work on a broader range of improvements (MOE et al., 2012). 
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Performers:  Project manager, Approach implementer or researcher. 
 

5.4.5 IMPACT AND FEASIBILITY ANALYSIS 

As result of the previous process (Enable Creativity and Idea Generation), some 

potential innovative ideas can emerge. Then, each innovative idea must be balanced against 

practicality, i.e., evaluative thinking is required to ensure that a novel idea holds some 

tangible or intangible value. In other words, to hold some value, an innovative idea must: 

have applicability, be implementable and have effectiveness at this moment (MUMFORD, 

2012; SHALLEY et al., 2015). 

A potential innovative idea can impact in different software development aspects. 

In organizations that follow well-defined processes, as software factories, the activities 

related to idea generation and innovation are related to continuous process improvement. 

Each idea should be evaluated and their impacts identified by a group, equivalent to CMMI 

(FOWLER; RIFKIN, 1990) process group, which is the responsible for facilitating the 

establishment, maintenance and improvement of the process used by the organization for 

the development of solutions (HUMPHREY, 1991; MALHEIROS et al., 2006). 

At this stage, each innovative idea is evaluated in terms of impact and feasibility for 

the project or organization, but the rules defined in the improvement process must be 

followed, and the process group must be involved. 

Goal:  Analyze the impact and feasibility of each potential innovative 
idea; 

 Define strategies to implement each innovative idea feasible. 

Start Criteria:  New potential innovative idea. 

Income:  Organizational environment diagnosis; 

 Actions plan. 

Exit Criteria:  Each innovative idea analyzed and strategies defined. 

Steps: 1) Meet with the process group and project team, and analyze the 
impact and feasibility of each potential innovative idea; 

2) Defines the applicability of the innovative idea in the current 
project or for future projects; 

3) Define strategies to adopt the specific approach, tools, and 
techniques. 

Outcomes:  Updated actions plan. 
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Observation:  Usually, the performer has no autonomy to implement an 
innovative idea but a partial autonomy and restricted to the 
project can be negotiated with the process group; 

Performers:  Project manager and Process group. 

 

5.5 DEAL WITH INNOVATION 

As result of the previous process (Foster Innovation), some innovative ideas are 

accepted for implementation, and they can affect one or more projects. The project 

manager must obtain the process group agreement to implement an innovative idea that 

would affect projects outside of their management or impact in any process already 

established or organization rule. In the case of innovative ideas that affect multiple projects, 

it should be evaluated to create a specific project for this purpose. 

Another start criterion for this process is when a project is identified as innovative 

or radical. In this case, after Setup approach process, it is started. 

Regardless of radical or incremental innovation, this type of project has a high level 

of uncertainty and risk, as well as complexity. Thus, the project manager should be able to 

handle the uncertainty management. The Uncertainty Management process addresses this 

issue (FILIPPOV; MOOI, 2010; DODEVSKA; MIHIC, 2014; MORRIS et al., 2014; MARINHO, 

2015) 

Thus, the Deal with Innovation process was created, whose purpose is to maximize 

the Impact Factors that enable the innovation implementation. It consists of two activities 

that are shown in Figure 5.7 and described in the following subsections. 

 

Figure 5.7: Activities of the Deal with Innovation process. 
Source: The author 

5.5.1 INNOVATION IMPLEMENTATION PLANNING 

Radical innovation projects are characterized by the high level of uncertainty and 

complexity. In this type of project, the existence of innovation is “known”. The project 
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manager must be aware of the tools, techniques, and approaches needed to manage these 

features, enabling rapid adaptation of management as well as the identification of more 

knowledge and investment needs, to enable or not innovation. Several approaches can be 

applied to the management of innovative projects, such as Helical, the IVPM2, and the Neo-

realistic (Lagomized project management, Organic integration, and Systems Emergency 

Wards). However, the use of agile approaches has emerged as an effective method for 

projects in this context (DEAKINS; DILLON, 2005; KETTUNEN; LAANTI, 2005; BERGGREN et al., 

2008; CARLOS; AMARAL, 2010; WU et al., 2011). According to Spundak (2014), “Agile project 

management approach is intended to the creative and innovative projects, for which it could 

be assumed that will be significantly changed during the course of the Project.”. 

Some tools and techniques can be used to reduce uncertainty and risks, improving 

the planning of these projects. Among other tools, the researcher can mention Fuzzy 

numbers and Risk Breakdown Matrix. Likewise, techniques: Careful and elongated up-front 

planning, Exploration of identified innovation-points, and Proper integration of innovation 

point sub-projects (WU et al., 2011; DODEVSKA; MIHIC, 2014). 

Thus, regardless of radical or incremental innovation, the project manager must 

develop a specific plan to manage this project, choosing an adequate approach, tools and 

techniques to deal with the innovation, and avoiding stifles. 

 

Goal:  Identify an adequate approach, tools, and techniques to deal 
with the innovation, and avoiding stifles; 

 Adjust the project plan. 

Start Criteria:  New potential innovative idea; 

 New innovative project. 

Income:  Organizational environment diagnosis; 

 Actions plan; 

 Project plan. 

Exit Criteria:  Innovative Project Planed. 

Steps: 1) Meet with the process group and project team; and elicit 
adequate approach, tools and techniques to deal with the 
innovation, and avoiding stifles; 

2) Define strategies to adopt the specific approach, tools, and 
techniques. 

 

3) Execute defined strategies. 
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Outcomes:  Updated actions plan; 

 Updated project plan. 

Observation:  After the approach implementation, this activity is going to be 
performed routinely every new project or changes in the 
organizational environment. Thus, after few iteration, the 
project manager should be responsible for it. 

Performers:  Project manager and Process group, Approach implementer or 
researcher. 

 

5.5.2 INNOVATION ASSESSMENT 

As result of the previous process (Innovation Implementation Planning), the 

innovative idea or project could be implemented. However, his value must be assessed in 

terms of applicability and effectiveness (MUMFORD, 2012; SHALLEY et al., 2015). 

The project manager and process group should perform this assessment together 

since this is process group responsibility. (HUMPHREY, 1991; MALHEIROS et al., 2006). 

At this stage, each innovative idea or project is assessed in terms of applicability and 

effectiveness, following the organization rules. 

 

Goal:  Identify an adequate approach to assessing innovative idea or 
project; 

 Adopt the innovation. 

Start Criteria:  New potential innovative idea; 

 New innovative project. 

Income:  Organizational environment diagnosis; 

 Actions plan; 

 Project plan. 

Exit Criteria:  Innovative Project Assessed. 

Steps: 1) Meet with the process group and project team; and elicit 
adequate approach, tools, and techniques to assess innovative 
idea or project; 

2) Define strategies to adopt the specific approach, tools, and 
techniques. 

 

3) Execute defined strategies. 
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Outcomes:  Updated organizational environment diagnosis; 

 Updated actions plan. 

Observation:  After the approach implementation, this activity is going to be 
performed routinely every new innovative idea or project. 
Thus, after few iteration, the project manager should be 
responsible for it. 

Performers:  Project manager and Process group, Approach implementer or 
researcher. 

 

5.6 INNOVATIVE UNCERTAINTY MANAGEMENT 

Deal with known risks assumes a rather mechanistic approach, through corrective 

actions in accordance with a plan to minimize costs and use the reserve budget only when 

necessary. The main project manager task in terms of risk management is to minimize the 

negative impact on the financial performance of the project, avoiding losses (MARINHO, 

2015). 

The success of risk management measures depends on how and when the identified 

actions are implemented to combat the negative impact, which in turn depends on how well 

are applied strategies of managing uncertainty. Risk management and uncertainty should, 

therefore, be seen as complementary approaches. 

Innovative Project can be highly unpredictable, although the level of uncertainty will 

vary according to several factors. Software projects can be characterized as projects 

involving a high level of uncertainty and risk that has a relationship with the level of 

innovation of these projects (MOURA, 2011; MARINHO et al., 2014; MARANHÃO et al., 

2015b, 2016).  

Wu, Rose, and Lyytinen (2011) argue that large and innovative projects have a high 

level of uncertainty and complexity, requiring an unbounded and non-linear risks 

management. Shenhar and Dvir (2007) make a valuable contribution to strengthening the 

uncertainty management area, but in your diamond model, they are limited to adapt 

managerial style, and do not demonstrate strategies to combat the uncertainties or how to 

turn the unknown into known. Johansen (2014) provides a process for uncertainty 

management but does not show how the project manager and the team should be aware of 

the early signs to try to identify the associated risks as shown in the approach developed in 
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this thesis. O’Connor and Rice (2013) in spite of relevant research, the source of 

uncertainties resources is described similarly to the risk management area. 

In contrast, Marinho (2015) proposed an approach to managing uncertainties in a 

software project. The approach presented strategies that can support professionals and 

researchers in identifying relevant challenges and developing solutions for managing the 

software project. The author provided a set of strategies and guidelines that help identify 

what the team can not yet predict and that could impact somehow the project.  

Considering the high level of uncertainties and risks in innovative projects and the 

need for specific strategies and guidelines for manage them in a software project, the 

Marinho’s approach to managing uncertainties in software projects was chosen as a process 

in this work.  

Thus, the Innovative Uncertainty Management process is an instance of Marinho’s 

approach, whose aim is to manage the adoption of innovative ideas or innovations in 

organization's software development and considering the uncertainties and risks involved. 

The Marinho’s approach stages are listed here as activities. 

Goal:  Identify and manage uncertainty and risk in innovative idea or 
project. 

Start Criteria:  New potential innovative idea; 

 New innovative project. 

Income:  Organizational environment diagnosis; 

 Actions plan; 

 Project plan. 

 Uncertainty approach. 

Exit Criteria:  Uncertainty and risk management. 

Activities: 1) Characterizing Projects; 
2) Identifying Uncertainty Sources; 
3) Detecting Early Signs; 
4) Sensemaking; 
5) Managing the Risks; 
6) Unexpected Outcomes. 

Outcomes:  Updated actions plan; 

 Updated project plan. 

Observation:  After the approach implementation, this activity is going to be 
performed routinely every new innovative idea or project. 
Thus, after few iteration, the project manager should be 
responsible for it. 
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Performers:  Project manager, Approach implementer or researcher. 

 

5.7 ISPM APPROACH AND OTHER MANAGEMENT 

MODELS 

The ISPM approach proposed in this research is not intended to replace other 

existing and consolidated approaches, models, and frameworks for traditional project 

management or innovation management. Rather, the goal is to be complementary and 

adherent to what is good and works. 

Among the existing and consolidated models for project management is the PMBOK 

(see Section 2.2) that describes the project management life cycle and its related processes. 

To facilitate understanding of the ISPM approach, Figure 5.8 shows an activities mapping of 

the ISPM approach to software projects under the lifecycle view of traditional projects. 

 

Figure 5.8: ISPM activities mapped in the PM Lifecycle processes 
Source: The author 
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This figure initially shows how the project manager can apply ISPM activities during 

the traditional lifecycle of the project and in Appendix D, each phase is explained. It is worth 

noting that the approach can be applied to other types of projects or models. Figure 5.8 was 

built only to exemplify to the project manager how to adopt ISPM approach during the 

project development. 

With regard to the management of innovation, the focus of this research is 

restricted to foster and manage the emergence of innovative ideas and enable them to be 

implemented within the software development project scope. In contrast, innovation 

management models aim to make innovation happen within the organizational context as a 

whole. 

Among the several models that aim for innovation or improvement of processes, 

there is the IDEAL approach (MCFEELEY, 1996), based on the PDCA cycle. The IDEAL 

(Initiating, Diagnosing, Establishing, Acting, and Learning) approach consists of five phases, 

as shown in Figure 5.9.  

 

Figure 5.9: The IDEAL model 
Source: Adapted from MCFEELEY (1996) - www.processinc.com/consulting.htm 

 

Phase 1, called Initiating, is carried out with stimulus for improvement, with a 
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business justification for improvement, defines the context and establishes sponsorship, and 

establishes infrastructure for improvement. Phase 2, called Diagnosing, is performed with 

evaluation and characterization of current practices, and develops recommendations and 

documents results. Phase 3, called Establishing is carried out with the definition of strategy 

and priorities, planning of actions, and the establishment of action teams. Phase 4, called 

Acting, is performed with process definition and measurements, pilot planning and 

implementation, and facility planning, execution, and monitoring. Phase 5, called Learning, is 

carried out with documentation and analysis of the actions, and review of the organizational 

approach. 

Thus, the ISPM approach can be integrated with the activities of models such as 

IDEAL, for example, in phase 4 as a pilot. As well as, considering the concepts of all phases, 

as long as restricted to the scope of the project in question. 

 

5.8 CLOSING REMARKS 

Innovation is one of the keys to success in the organization. However, due to the 

high level of uncertainty and complexity, the threats identified by innovation in a project 

day-to-day are real. A large number of project management approaches do not consider the 

impact that innovations have on projects, contributing to the high rate of project failure. In a 

typical software development environment, it is not different. 

Software Factories has played a key role in increasing the software quality due to 

the commitment to the available quality and maturity models for the software industry. 

However, questions relating the motivation and fostering innovation through the 

participation of everyone is not well explored in this context.  

Hence, using an approach to guide project managers and team members to 

managing innovation, in project-oriented software factories, can be a determining factor in 

fostering innovation and avoiding it to be stifled. This chapter presented an ISPM approach, 

in which strategies that can support professionals and researchers in identifying relevant 

challenges and developing solutions for managing software project are presented. 
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6 ISPM APPROACH ASSESSMENTS 

This chapter presents the report of the ISPM approach evaluation which was held in 

two moments. At the end of the SLR, the initial approach was built – ISPM Initial Approach, a 

practical application experience of the approach was performed in an academic software 

factory. As a result, the approach has been refined and a second version was completed. At 

this moment, all the elements necessary to carry out a full assessment of the approach were 

available. Thus, an action research was conducted in a project-oriented software factory of 

an international organization with units in Brazil. These evaluations were performed from 

March 2016 until August 2016. In the following sections, these assessments will be 

presented. 

6.1 APPLICATION EXPERIENCE    

At this research stage, the initial version of the approach was available to be 

evaluated in practice. Then, the researcher carried out a practical approach application 

experience and a survey in an academic software factory to assess the initial approach, 

revising the findings of the review and capturing some strategies used to manage innovation 

in projects. 

Although the experience was executed at an academic software factory, called ASF, 

the environment was well structured. The application experience occurred in the last period 

of the systems development course. Throughout four months, the three professors 

responsible for the class simulated an environment where they played the role of Product 

Owner at an Agile Software Factory. The management approach chosen was the Scrum, and 

the students were divided into eight groups, each one had five days to choose a product and 

specified its functionalities. The groups planned the product delivery in six sprints and at the 

end, the product already running should be presented at an event, simulating the software 

sale process.  
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The application experience started at the end of the third sprint, in other words, in 

the middle of the project, this way the students already knew they were going to be 

evaluated for the innovation in their projects.   

6.1.1 EXPERIENCE OBJECTIVES 

Software factories project oriented are the target environment of the ISPM 

approach, the ASF1 fulfilled the necessary requirements to this study, even though it was 

executed in an academic environment. The researcher intended on observing the foster’s 

impact on innovation in this environment. So, the objective of the experience was: 

Identify the effectiveness of the impact factors on the foster innovation, helping to 

refine it and generating an updated ISPM approach version.  

Thus, it is intended to investigate the benefits, difficulties, and limitations of this 

approach. 

6.1.2 EXPERIENCE PLANNING AND INTERVENTION 

The experience was planned to be executed in six iterations between April and May 

2016, until the project was delivered. The teams were divided into two groups of four teams, 

and only one group participated in the experience. Initially, an explanatory event was 

promoted, in order to clarify and even the concepts that involve innovation and software 

factories. Indicating that it is possible to innovate without creating something radically new 

and following processes defined in the factory. This event occurred in the week previous to 

the closing of the third sprint. 

Thenceforth the researcher participated in all the four Sprint reviews that were 

missing, performing a Retrospective at the same time. The retrospective practice had not 

been experienced by the students. Finally, at the end of the period projects were presented 

at an event and the researcher took part as an evaluator of work. 

During the experience’s execution, the researcher tried to interfere as little as 

possible in the team decisions; however in each meeting he tried to open the team’s mind 

about foster innovation. 
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In order to make the cooperation easier between team members, teachers, and the 

researcher, the teams were encouraged to share the registration of meetings and decisions 

electronically. Some shared as charts, others as text, but all provided in a web environment. 

Figures 6.1 and 6.2 present a vision of tools created by team A and B, respectively. 

 

Figure 6.1: Sprint Retrospective – Team A   
Source: Author 

 

 

Figure 6.2: Sprint Retrospective – Team B   
Source: Author 
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The innovation occurred after it was added a new column, innovation. In this 

column, every idea that can have an impact beyond the project is placed here. However the 

most relevant are the ideas which are not a suggestion to attack a problem or a difficulty 

faced by the project. 

6.1.3 EXPERIENCE RESULTS 

After three months, the experience was completed. Only three teams attended the 

experience. The researcher had some insights and conducted a survey with team 

representatives. The teams agreed that the experience was positive and contribute to open 

the minds of team members to think in generate ideas and be innovative. As stated by team 

members in the fellow quotes:  

"The review and the retrospective are very important as it helps the team to 

seek improvements and maturity for future development strategies. These 

steps allow the team to evolve and better estimate delivery times". 

 

"The team behaved well, kept the motivation with the focus improved. My 

motivation increased, because the ideas became clearer and better 

organized, facilitating the work". 

 

"Excellent, we have quickly identified problems and created solutions. We 

know that the solutions created were not perfect and still need adjustments. 

Everyone in the group contributed". 

 

"I did not expect anything practical, just lectures and concepts. Yes. It was a 

surprise, to practice and see things happen gradually".  

 

"I imagined new pre-programmed techniques to help the practitioner to 

generate ideas more easily. According to the circumstance during the 

development process, the objectives were achieved. Due to the short time, I 

think it was necessary to extend the dialogues". 

6.1.4 UPDATED ISPM APPROACH  

At this research stage, the initial approach concepts and strategies were evaluated 

by a practical application experience in an academic software factory. As a result, the 
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updated ISPM approach was developed with process, rules, and restrictions to connect the 

elements.  

So, at this stage, the ISPM approach was ready to be evaluated completely by an 

action research in a real software factory, as described in the next section. A detailed 

description of the ISPM approach is presented in Chapter 5. 

 

6.2 ACTION RESEARCH  

At this research stage, the updated approach version was available to be evaluated 

in practice. During the action research carried out in this research, the approach was applied 

in a project-oriented software factory, due to the possibility of the active researcher 

participation in fostering innovation. As a result, the application of the approach was 

evaluated. 

 The action research conducted in this study was based on the model described by 

Santos and Travassos (2011)28 to action research studies in Software Engineering and 

executed the stages presented in Figure 3.4. In the following sections, the steps of the 

conducted action research are presented. 

6.2.1 RESEARCH OBJECTIVES 

The two main criteria to judge the action research quality are the problem's 

authenticity (if the problem is real and important) and the real obtainment of knowledge to 

the participants. Although, to the organization A, this study has the goal of improving 

productivity and quality through innovation, to the researcher it is intended to observe the 

impact of ISPM approach implantation on the organization, fostering innovation through 

engagement and participation of everyone. So, the main goal of this research is: 

 Identify the impacts and lessons learned from the ISPM approach 

implementation on the organization, helping to refine it and generate the 

ISPM final approach version. 

                                                                                                                     
28

 This model is a result from the experience of the authors (SANTOS AND TRAVASSOS (2011)) in conducting action research studies in 

Software Engineering. See a summary in Appendix B(B.2) 
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Therefore, it is intended to investigate the benefits, difficulties, and limitations of 

ISPM approach, and which organizational needs were solved, besides of other knowledge 

and registered lessons learned. 

6.2.2 ACTORS  

Different from case studies and ethnographies, action research is characterized by 

the participation of the researcher as a change agent (EASTERBROOK et al., 2008). In this 

approach, the researcher tries to solve a real-world problem while simultaneously studies 

the experience of solving the problem (DAVISON et al., 2004). In addition to the researcher, 

the actors formally involved in an action research study are, at the same time, the problem 

owner, the research object and affected people (EASTERBROOK et al., 2008).  In this 

research the actors are characterized as follows: 

 Researcher: A Ph.D. candidate (PMO coordinator and project manager), acting 

as a mediator, leading meetings, speeches and seminars with stakeholders 

and organization’s team. He performed the evaluation of the organization's 

situation, identified the needs and established strategies to achieve the goal. 

From this moment, together with the project managers and those responsible 

for continuous improvement (local process group), the researcher held 

meetings with the project team, planned and monitored the actions of each 

of the action research cycle, creating thus the performer group. In evaluation 

and reflection stages, the researcher conducted the evaluation of the actions 

implemented in each of action research cycle in order to identify corrective 

actions and record lessons learned. 

 Problem Owners: Group that owns the problem to be solved, have an active 

participation in the action research process and is responsible for performing 

the actions proposed by researchers and provides feedback on improvements 

or problems. In this context, the organization indicated a group of individuals 

who led the action with the researcher, the group of performers. 

 Impacted Actors: They are usually external actors not directly involved in the 

research but benefited by the action research results. The staff and customers 

of the involved organizations take on this role. 
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6.2.3 DIAGNOSTIC  

In the Diagnosis stage, the method seeks to identify, prioritize and select the 

problems to be attacked in each action research cycle. Selected problems determine the 

focus for change in the cycle. 

The target organization of this study is an international project-oriented software 

factory based in Spain with several units in Brazil. The organization has CMMi level 5 

internationally; however, in some units, the certification process was not performed. The 

researched unit, called here as Organization A, is located in Recife and has no certification, 

but the processes defined by the organization are followed just as in other units. Each unit 

has a partial autonomy in conducting projects, but this flexibility is monitored by quality and 

processes group, responsible for defining and auditing processes. Table 6.1 shows the 

summary of the target organization’s characteristics. 

Table 6.1: Target organization’s characteristics 

Characteristic Organization A 
Year 8 years 

Size Medium 

Client 3 (2 publics and 1 private) 

Product 42 solutions 

Type of factory Project-oriented 

Technology Web and desktop solutions 
Java, Delphi, and PHP  
Oracle, PostgreSQL, and MySql 

 
 

6.2.3.1 PROBLEM DESCRIPTION  

The organization operates in Brazil for 20 years and 8 in Recife. The opening of the 

Organization A happened because of the recognition that the organization has on the IT 

market, due to its quality level and to the CMMI certification. After an exciting start, with the 

capitation of several clients, organization A went through a slowdown with clients’ loss and 

the increasing of bad reviews by clients.  

Aiming to recover productivity and improve clients’ satisfaction, the organization 

has been for three years implementing new processes and practices, with the support of the 

national coordination unit, which is responsible for quality and processes. 
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Several advances were achieved, but the daily activities of the development team, 

in addition to the little motivating environment, discouraged the participation of everyone in 

idea generation and innovation. Seeking to make the organizational climate more 

motivating, the organization instituted a bonus for implemented innovation and started a 

series of actions to achieve the engagement of everyone in the generation of innovative 

ideas.  

Initially, some showed interest, but the engagement was not representative. At the 

end of the 2015-2016 evaluation cycle, some crew members were awarded. However, there 

was a dissatisfaction by the others because they thought the criteria were not objective, 

transparent and fair enough. 

In this scenario, the researcher was sought by the organization that was interested 

in participating in the study, after some meetings with the organizational team, as the 

factory manager, the director of innovation and the coordinator of development, the work 

on this research started.    

The main organization concern was the impact that the research activities would 

have over the daily development, as well as possible nonconformities with the defined 

processes of the organization. However, the researcher proved that the impact would have 

been minimal, but the participation of the administration and key members would be 

essential to the action research success.  

The problem and objectives were identified after a detailed analysis of the 

organizational structure, its processes and impact factors on fostering innovation. Thus, the 

following problems were identified: 

 P01 – Low Motivation: Staff little motivated to propose ideas and collaborate 

with the improvement of processes and organizational environment. 

 P02 – Innovation Indicator: Few innovations were reached, and as a 

consequence, few staff members were benefited.  

 P03 – Integration between Teams: The organization offers software 

development and support levels 1 and 2 services, besides teams 

responsible for quality and tests. These teams are partially allocated at 

the client's site, and the integration is very low, even for those allocated 

at headquarters.     
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 P04 – Productivity below Expectations: Several improvements were fulfilled, 

and clients’ satisfaction increased, but the organizational team it’s 

aware that the staff can get higher productivity index. 

 P05 – Instability in the Requirements and Priorities: As its provided services 

to public agencies, many problems are identified for low accuracy of the 

raised requirements and for the high level of volatility in the demands 

prioritization. 

6.2.3.2 PROJECT CONTEXT  

The action research assessment was conducted in projects related to one of the 

Organization A clients, called here as Customer C. This client is a Brazilian public agency at 

the federal level and has branches in six states. The software solutions are delivered in a 

variety of platforms and technologies. Thirty-two systems are maintained by Organization A, 

in addition to developing new projects to Customer C. 

Initially, evolutionary projects were addressed, whose contract is made using 

function points. Currently, no project for building new solutions is being developed. 

6.2.3.3 RESEARCH THEME  

According to the scenario previously presented, the research subject is to 

investigate the impact of the ISPM approach adoption, in order to foster innovation through 

engagement and participation of everyone, without breaking the process defined by the 

organization.  

6.2.4 ACTION PLANNING  

In the Action Planning stage, problems identified in the Diagnosis stage are 

analyzed, and the preparation of the necessary goals and activities for the realization of 

change begins. 

The action research is executed in incremental cycles until the goal is reached. In 

this study, the researcher has identified the need to perform 3 cycles, where for each cycle a 

set of problems identified in the diagnosis was prioritized by the group of performers, 

besides the appearance of problems during the research. Because it is a well-known theme 

of the researcher, it wasn’t necessary to conduct a bibliography research, since the ISPM 

approach was elaborated after a systematic review of the literature.  
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6.2.4.1 ACTION FOCUS  

The first cycle of the action research was characterized by actions related to the 

leveling of knowledge on information and the constructing of a collaborative environment 

and motivator to idea generation. The problems prioritized to this cycle were:  

 P01 – Low Motivation 

 P02 – Innovation Indicator 

 P03 – Integration between Teams 

In order to address these problems, the following actions were defined by the 

performer group, based on the ISPM approach guidelines and strategies: 

 A01 – Promote motivational seminars and leveling the knowledge 

 A02 – Strengthen communication and foster participation of everyone at 

periodic meetings. 

 A03 – Promote diversity and cooperation between teams. 

 A04 – Motivate the organizational team with a bonus. 

 A05 – Create an open and transparent environment for communication and 

idea generation. 

Interventions in the organization to accomplish these actions are described in the 

following subsections.  

6.2.4.2 OPERATIONAL  DEFINITIONS  

In the planning stage, the instruments, tools, and techniques that are expected to 

be used in the research are presented. 

Techniques: Semi-structured interviews, follow-up meetings, retrospective 

meetings, follow-up activities and questionnaires will be used as qualitative data collection 

approach during the interventions. Quantitative data will be directly extracted from the 

indicators historic.  

Tools: A specific directory in the organization server to store all artifacts produced 

and used in the research, as well as generated data sheet, partial reports, and other 

documents. 
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6.2.5 INTERVENTION 

At the intervention state, each action planned at the previous stage is executed, and 

the results are registered to be evaluated in the next stage. The implementation report of 

each planned action is shown bellow.  

A01 – Promote motivational seminars and leveling the knowledge 

Starting with the organization diagnosis previously fulfilled, the impact factors to 

innovation were identified. After analysis it was checked that there was a great unevenness 

between organization members regarding what is innovation, and whether it was possible to 

perform it at a software factory without disrespecting any rules or processes defined by the 

organization; and how receptive was the organization to creativity and idea generation. 

After several meetings evolving administration and organization leaders, a seminar 

was realized, where several topics were discussed as radical and incremental innovation, 

software factory guided by project and product, studio, total quality, continuous 

improvement, the participation of everyone, Jidoka, etc.  

The main topic discussed in this event was the possibility to innovate at a software 

factory without hurting its basic precepts of delivering as specified and following defined 

processes.  At this moment, the participants were asked to position themselves, and many 

difficulties were raised, however with the researcher and leaders’ interventions, the barriers 

were eliminated. 

To finish, the organization leaders demonstrated that the same organization was 

receptive to creativity and idea generation, encouraging innovation. 

 

A02 – Strengthen communication and foster participation of everyone at periodic 
meetings 

An ISPM approach recommendation is to promote a flexible management through 

agile processes. The Organization A has been promoting Scrum as management model over 

a year.   

In order to strengthen communication and foster participation of everyone, it was 

discussed with the leaders the viability of topics like ideas generation and innovations during 

Sprint Planning and Retrospective meetings, which was well accepted.  
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During the first cycle, the meetings were promoted once a week due to the size of 

the project or proximity to its end. The researcher took part at every meeting in the first 

month, initially helping its conduction and after as an observer. The teams’ receptivity was 

positive, and participation started to happen.    

Initially, to enable the idea registration and publicity about teams participation was 

developed and shared an electronic spreadsheet, based on the model Stop, Start, and 

Continue. Figure 6.3 presents a vision of this tool. 

 

Figure 6.3: Innovation Worksheet  
Source: Author 

The concept behind this tool is the same as the original. Based on team 

understanding, everything that is getting in the way and must be stopped; it is recorded in 

the STOP column. Everything that should be initiated to succeed what was stopped or an 

improvement proposed to this project, it is recorded on the START column. Everything that 

has been adopted and must be encouraged, it is recorded on the CONTINUE column.   

The innovation occurred after it was added a new column, INNOVATION. In this 

column, every idea that can have an impact beyond the project is recorded here. However 

the most relevant are the ideas which are not a suggestion to attack a problem or a difficulty 

faced by the project. The researcher encouraged the team members to think outside the box 

and think about what else they could contribute by analyzing their experiences. This is a 

differential of the standard proposal of continuous improvement applied by quality and 

maturity models. 
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It is noteworthy that the maturity models such as CMMI and MPS.Br encouraged 

innovation and participation of everyone, besides the continuous improvement, which is 

seen at CAR and OPF29. However, it should be considered that most development software 

organizations don’t have level 3 of CMMI, much less level 5, due to lack of maturity or 

financial condition. Thus, it is needed to seek for alternatives in order to generate innovative 

ideas, which can emerge from the most diverse sources without the need for statistical and 

costly processes. In a nutshell, through simple interventions and focus on fostering 

innovation by engaging everyone’s participation, innovative ideas can emerge in order to 

face problems that don’t exist yet or are not on the critical path. 

For example, the following ideas emerged even though they were not on the critical 

path or were considered problems:  

“Use editorConfig as a resolution to problems involving a broken charset in 

the eclipse editor.”. 

 

 “Use the continuous delivery method to deploy generation.”. 

This example demonstrates the search for improving something that was already 

working on the project (CONTINUE), but that could be boosted throughout the organization 

if systematized.  

 “Systematize breaking features in activities within one day.”. 

A03 – Promote diversity and cooperation between teams 

Due to the team geographical distribution or the little interaction between activity 

groups (development, client’s support, implantation and operation support, tests and 

quality), the researcher proposed that members of several teams, which are affected by the 

software development in any way, could participate in the planning and innovation meetings 

(A02).  

An example of this need was the discovery that systems (new or evolutions) are 

agreed, developed and delivered without the team that gives support to the user or the 

implantation know.  

                                                                                                                     
29

 The CMMI-DEV is composed of 22 Process Areas, distributed in maturity levels. The continuous process improvement is structured from 
the level 3 in the Organizational Process Focus (OPF) process area and innovation is explicitly addressed at level 5, through the 
Organizational Performance Management (OPM) and Causal Analysis and Resolution (CAR). For details, see section 2.7.1. - CMMi. 
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A04 – Motivate the organizational team with bonus 

As previously said, Organization A has a policy that offers a bonus per innovation, 

but the majority of crew members were not satisfied, due to the lack of transparency and 

“justice” in the process.  

Because it is a national policy, the only thing that could be done was to adjust the 

classification criteria and the weight for innovative ideas, as well as the process 

transparency. Using the tool presented at action A02, it was possible to show transparently 

to everyone, how the ideas were being evaluated and consequently which would affect the 

innovation indicator of each individual.  

A05 – Create an open and transparent environment for communication and idea 
generation 

As presented in action A03, the teams are distributed or not all can attend the 

meetings in person. Thus, the researcher suggested the use of a transparent and open 

environment; to communication, idea generation and knowledge and information exchange. 

The organization had already tried to use a tool for this purpose at 2015; however, 

this initiative failed due to low usability and lack of investment.  

During the action research, the team was asked to propose solutions. A Wiki tool 

was chosen, which is free, has good usability and is easy to maintain. Comparing to the 

previous tool, two new features were added: Anonymous access permission and the 

creation of a new environment to share information and knowledge, something inherent in 

this kind of tool. 

 

6.2.6 EVALUATION 

At the Evaluation stage, it is performed a critical analysis of the intervention effects, 

the action effectiveness and how well the approach guidelines and strategies was applied in 

the context.  

After two months, the first circle was completed. Seven projects were developed 

and three were deployed. The organizational climate improved greatly, and it is visible the 

majority of team members motivation. 
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The tangible criterion is measurable; it refers to the rate of innovative ideas 

selected to be implemented in comparison with the rates before the action research. The 

intangible criterion is immeasurable; it refers to motivational issues, engagement, and 

participation.     

In terms of innovative idea rates, Figure 6.4 shows innovation and improvement 

rates grouped by before and during action research. It is important observes that in fifteen 

months the innovation rates was eighth and in two months the rates was twenty-one.  

In order to evaluate the intangible criterion, a survey was conducted with the 

organizational team (coordinator, project managers, and team members) to assess the 

effectiveness of the action in motivation and participation of all in the idea generation and 

innovation. The team agreed that all intervention actions contributed positively to improve 

the rate of innovation and stressed the relevance of improvement in motivation and 

participation of the team on the day of projects, and the integration of the team.  
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Figure 6.4: Innovation and Improvement rates  
Source: Author 

As stated by the coordinator: “A more autonomous team, at not only proposing but 

also putting into practice ideas and suggestions was observed. I have been trying in a 

systematic way to follow and motivate these ideas implantations”.  
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A member of test team said: “Remarkable. Some colleagues, who are shy or with 

little access, now have a voice. The ideas and experience exchanged arising from this 

consequent approximation are one of the gains that we must preserve”.  

Finally, a project manager highlighted: “I see that the majority is more comfortable 

to express their ideas and thoughts about the process and tools used. I find myself motivated 

because I can see this vision becoming part of the organization’s culture and benefiting 

everyone”. 

 

6.2.6.1 REflECTION 

At the Reflection stage, the lessons learned and the knowledge built during the 

cycle are highlighted and disseminated.  

From the results observed in the first cycle and the opinion of the organizational 

team, the researcher thought over and identified some of the positives and negatives points, 

documented on the lessons learned. Table 6.2 summarizes some quotes used to identify 

these points. The following lessons learned were documented: 

 L01 – The promotion of motivational and leveling events is very important to 

foster people’s engagement.  

 L02 – Evaluate the best balance point between knowledge transmission 

effectiveness and the downtime in production.   

 L03 – The dynamic to integrate planning meetings and retrospective with 

innovation was well accepted and should be maintained.  

 L04 – The use of a tool (shared spreadsheet)  to register the meeting’s 

dynamic, as well as, to give visibility and share ideas, was well accepted and 

should be maintained 

 L05 – It is necessary to search for more flexible alternatives to L04, possibly a 

web-based solution.  

 L06 – Promote diversity and collaboration between teams it was proved to 

be effective and also an enriching experience. A lot of practical ideas have 

emerged from this interaction.  
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 L07 – The diversity can also hamper the interaction between people. Some 

individuals may not feel well at very participative meetings. Other ways to 

collaborate have already been made available; however, the performer group 

should evaluate the extension of options or improving the existing ones.   

 L08 – The bonus system is a controversial theme, satisfy some and displease 

others. It is needed to identify points that can be highlighted to boost its use. 

 L09 – The creation of an open and transparent environment to 

communication, idea generation, information and knowledge exchange; it is 

well accepted by everyone. However, its use to idea generation is 

expressionless. It is needed to identify points that can be highlighted to 

potentiate its use. 

 L10 – Making available anonymous access was well accepted, but it is 

believed that will collaborate on other topics and not to innovation.  

Table 6.2: Evidence from lessons learned and the knowledge built 

Action Lesson 
learned 

Effect Evidence 

A01 L01 
 
 
 
L02 

+ 
 
 
 
- 

“Very valid. Gathering the whole team and being willing to 
improve the work and product process, giving space for 
collaboration, was very positive.”. 
 
“The seminar helped us ... content passed quickly during the 
seminar, was not enough for the participants to better assimilate 
the context of innovation in the day to day of the factory. This was 
observed and understood later during the research and meetings 
held.”. 

A02 L03 
 
 
L04 
 
 
 
 
 
 
L05 

+ 
 
 

+ 
 
 
 
 
 
 
- 

“I believe that the events are extremely important and must be 
maintained.”. 
 
“I believe that the implementation of the STOP START CONTINUE 
tool, with its variation implemented later, was an initiative 
generated by the research that must be maintained since it can 
contribute much more than has already contributed to the 
improvement of the internal process. The meeting became richer, 
with the possibility of aligning expectations of all team members”.  
 
“I think for a start it was valid, but the idea of keeping it 
centralized in a spreadsheet may not work very well ... I think a 
Web App would solve this faster and centralize it for everyone.”. 

A03 L06 
 
 

+  
 
 

“These interactions, in my opinion, have brought the most obvious 
ideas for improving the quality of service provided. It was very rich 
this interaction between the teams.” 
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L07 

 
+ 
 
 
 
- 

 
“I am in complete agreement ... not only was my engagement 
possible at meetings, but the exchange between all members 
strengthened the process, even though there was no change in it”.  
 
“Within a software factory, there are not only teams as well as 
people with different characteristics. The idea of bringing 
everyone together for innovation can be pleasurable to some, 
such as a nuisance or annoyance to others. I believe that different 
ways of approaching innovative ideas should be explored, leaving 
members to seek out the best way to propose their ideas”.  
 

A04 L08 # 
 
 
 

+ 
 
 
 
- 

“I think this strategy is very positive for the company, but I believe 
that being able to implement its innovative ideas is the biggest 
motivational factor.”. 
 
“... motivation through bonuses strengthens and stimulates to 
make it a habit of suggesting improvements / innovations in 
software factories.”. 
 
“It would be better if all were subsidized and the bonus would also 
correspond to the member's contribution to the environment and 
business.”. 

A05 L09 
 
 
 
 
 
 
 
L10 

# 
 

+ 
 
 
 
 
 

# 

“The initiative is ... Initially, I used it for consultations only”. 
 
“A forum has been made available to facilitate communication 
among factory members. The chosen tool is easy to use and will 
give voice to team members. Another benefit of the tool is the 
availability of information that was previously restricted to a single 
team member. Knowledge is being shared.” 
 
“I believe that people will come to propose solutions to the 
problems of the day-a-day that impacts on their activities. This will 
make it easier to identify the priority issues that should receive 
the most attention”.  

 

6.2.6.2 RESEARCH ACTION RESULTS  

Finished the first cycle, the action research has been fulfilling its purpose, both for 

the organization and for the researcher. The organizational climate was improved, and the 

team members are motivated. The innovation rate increases, along with the team's 

satisfaction.  

The researcher evaluated the approach to ISPM and concluded that it fulfilled its 

purpose of fostering innovation through the participation of everyone in a project-oriented 

software factory. Some innovations were achieved, which before would not be perceived as 

not being a problem or were not in the critical path.     
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6.3 CLOSING REMARKS 

This chapter presented an assessment of the proposed ISPM approach based using 

two methods. A practical approach application experience was conducted in an academic 

software factory and also an action research was conducted in a software project carried out 

in a project-oriented software factory. A step-by-step of activities was presented, and it was 

considered a successful case by those involved. The action research findings were analyzed, 

thus generating the ISPM final approach which was presented in the previous chapter. 
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7 FINAL CONSIDERATIONS 

 

 

Finally, after presenting the research results, this chapter presents the conclusions, 

the main work contributions, discusses some limitations and future prospects. 

A large number of project management approaches do not consider the impact that 

innovations have on projects. Innovation is one of the keys to success in an organization. 

However, the threats identified by innovation in a project day-to-day are real, and 

expectations in a project are often high. An innovative software project has a high level of 

uncertainty and complexity. Then, using a specific approach to managing innovative 

software project (ISPM), fostering innovation and avoiding it to be stifled, in project-oriented 

software factories, can be a determining factor in project success. 

 

7.1 CONCLUSIONS 

This thesis was built on evidence-based software engineering and provides a 

subsidy for the need to address the participation of everyone and idea generation in 

software projects in order to foster innovation. It also contributes by defining an approach to 

innovative software project management, as well as describing strategies and guidelines for 

team members. 

 According to the research objective (see Section 1.4) and following the research 

design (see Figure 3.3), the four phases (Methodological Positioning, Conceptual 

Development, Approach Assessment and Approach Comparison) were concluded, and some 

activities were carried out: 

1) Study of the art of innovation in software project; 

2) An evidence-based software engineering methodology definition; 
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3) Literature’s systematic review on managing innovation in projects; 

4) A practical ISPM approach application experience was conducted in an 
academic software factory; 

5) An action research to assess the ISPM approach was conducted in a project-
oriented software factory; 

6) The construction of an approach to innovative software project management 
in software factories. 

 
Initially, an exploratory literature review was performed aiming to present the 

concepts related to this work, to raise clarification points such as the understanding of 

innovation in the different knowledge areas, and how scholars address the innovation and 

innovation management concept. Thus, following evidence-based software engineering 

methodology and other steps, that are going to be described hereinafter, we began to 

answer the research questions, such as RQ1.1, as presented below. 

A systematic literature review was conducted and presented in Chapter 4, helping 

to answer the research questions RQ1.2 and RQ1.3. The systematic review research 

questions addressed: the identification of the factors that affect the ISP and their 

management such as tools, techniques, processes, practices, IT assets and organizational 

capabilities; and how managers can prepare themselves for the challenges of their 

innovative projects, fostering innovation and avoiding it to be stifled. 

At this research stage, through the set step-by-step methodology, the ISPM initial 

approach proposed in this work has been developed, helping to answer the research 

question RQ1.4. The approach was elaborated based on findings of the exploratory review 

and the systematic review conducted.  

In order to evaluate the ISPM initial approach were conducted two field studies (see 

Chapter 6). Initially, a practical application experience was conducted in academic factory 

software and parallel some interviews with software factories development managers were 

held, in order to refine some concepts and strategies, helping to answer the RQ1.1 question. 

As a result, the researcher identified the need to make some adjustments in approach. 

Finally, with the complete approach, the action research was conducted in a project-

oriented software factory. Following all the methodological action research procedures, the 

approach was successfully evaluated by participants, answering the RQ1.4 question. 
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The action research result has shown that is a real concern in managing innovative 

software project in a project-oriented software factory environment. Development 

managers want to innovate, but do not want to generate non-conformities with the 

organization internal processes, nor deliver projects outside the specified. With the actions 

taken in action research, it became clear that through engagement and participation of 

everyone, innovations happened. However, as shown in Chapter 6, some innovations 

achieved during the study would not be perceived, at the time, only following CMMI or MPS-

Br guidance. 

This fact does not indicate that the continuous process improvement and searching 

for innovation are not included in these models. On the contrary, both highlight the need 

and present process for this, as OPF, OPM, and CAR in CMMi, citing only a model. The issue 

is in encouraging the idea generation that these patterns occur from level 3 with the OPF 

and the other at level 5. 

Whereas most software development organizations need innovation to survive, 

organizations must not wait for the right maturity level to start the process of innovation. 

Achieving this level of maturity cannot be considered as a precondition that innovation 

occurs mainly due to the technical or financial failure of the current scenario of Brazil. 

 Thus, through the set step-by-step methodology, an approach was developed to 

manage innovative software project in a project-oriented software factory, then pointing as 

answer to this thesis’ main research question (How to manage innovative software project 

(ISPM), fostering innovation and avoiding it to be stifled in project-oriented software 

factories?) and thus confirming the assumption defined in the introductory chapter of this 

work.  

 

7.2 LATEST CONSIDERATIONS 

Among the related works presented none of them focus on innovative software 

project management, in a project-oriented software factory. Studies have contributed to 

building the approach developed in this thesis, such as Fedotova et al. (2010) that 

strengthen innovation management presenting an innovation framework, adopted by a 

software development organization, to stimulate the innovation process and implement KM 
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concepts. This thesis agrees with Fedotova's strategy that adopts a process that would allow 

any team member to provide innovation initiatives by means of ‘ideation’ (creation of new 

ideas). 

Naiman (2015) presented a framework for creativity and innovation that uses 

Design Thinking. The main idea of the framework is that when design principles are applied 

to strategy and innovation, the success rate improves. Kumar (2012) showed a very effective 

research that focuses on the competencies required for project managers to manage their 

teams most effectively and as a creative and innovative leader. Project managers need a 

structured approach that they can use along with project management processes in starting 

and in delivering innovation project. The approach presented in this thesis focuses on 

software project management and considers Design Thinking and leadership competencies 

as impact factors to foster innovation. 

Monteiro (2014) proposed a model to explain which factors influence the behavior 

of individuals on innovative software development teams. The research showed that the 

individual’s personality affects his innovative behavior. In agreement with this opinion, this 

thesis sought to eliminate possible barriers, caused by the personality of the individuals, 

through strategies and guides to encourage the participation of everyone in the creative 

process of the team.   

Dvir and Shenhar (2012) make a great contribution to strengthening the innovative 

project management area, but in their unified framework of innovation, they are limited to 

adapt management style not demonstrating strategies and guides to foster and deal with 

innovation. On the other hand, Marinho (2015) contributes to managing uncertainties in 

software project by making the unknown into known and addressing the impact of 

uncertainties on an innovative software project, which is used in this research. 

Wu, Rose, and Lyytinen (2011) analyzed highly innovative/radical IT projects that 

cannot be managed by methods used on previous projects. In addition, the authors 

proposed new project management techniques. While Conforto and Amaral (2010) come up 

with a method that uses APM principles to plan and control innovative product projects, in 

addition to a procedure to use it. Füllgraf (2014) proposed a new method that aims to 

support execution of iterations minimizing delays to project, particularly those with a high 

degree of innovation. Spraggon and Bodolica (2006) researched the management patterns of 
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radical innovation projects observed at four small software firms. So, there were identified 

four common patterns related to the way SSFs organize for managing radical innovation 

problems. These authors presented techniques, methods, and patterns for the management 

of highly innovative projects, i.e., considered as a radical innovation in this research. These 

propositions could be used in Deal with Innovation process but do not adequately represent 

this research context, because they do not deal with non-radical innovations and the 

project-oriented software factory environment. 

All these studies contribute to strengthening innovative project management. This 

thesis focuses specifically in the context of software projects, in project-oriented software 

factories. The approach was created based on the literature and practice evidence, 

moreover, during the assessment phase, it has been identified as a significant contribution 

to software project managers. 

The approach developed, besides strengthening the need for innovative software 

project management, leads to promote the participation of everyone in the creativity and 

ideas generation, that is, to give the opportunity for unknown innovations to contribute to 

the success of the project. As well as, make possible that known innovations are managed, 

avoiding it to be stifled. 

7.3 RESEARCH CONTRIBUTIONS 

The results of this research contribute to software project management in two 

ways. First, the ISPM approach presents a way to manage innovative software project 

(ISPM), fostering innovation and avoiding it to be stifled in project-oriented software 

factories. In other words, the ISPM approach provides guidelines and strategies that can 

support professionals and researchers in identifying relevant challenges and impact factors 

to innovate in the project-oriented software factory; promoting creativity and idea 

generation to deal with an innovative software project, taking advantage of opportunities to 

foster innovation and avoid it to be stifled. Thus, the results of this research 

contribute to increasing innovation and consequently the organization's success. 

Second, the research results provide the academic community a better 

understanding of the challenges of dealing with innovative software project management 

and therefore, show gaps in the area that can be good opportunities for future research. 
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Following the research design (see Figure 3.3), some of the results obtained during 

the development of this thesis were reported in publications, namely: 

1) MARANHÃO, R.; MARINHO, M.; MOURA, H. “A Systematic Review of 

Innovative Software Project Management”. XIV Simpósio Brasileiro de 

Qualidade de Software, 2015. 

2) MARANHÃO, R.; MARINHO, M.; MOURA, H. “Narrowing Impact Factors for 

Innovative Software Project Management”. Procedia Computer Science, v. 64, 

p.957–963, 2015b.  

3) MARANHÃO, R.; MARINHO, M.; MOURA, H. “Directions for Building an 

Approach to Innovative Software Project Management”. 13th International 

Conference on Information Systems and Technology Management – 13 

CONTECSI - 2016. p.2560–2583, 2016. 

4) MARANHÃO, R.; LUNA, A.; MOURA, H. “Assessing an Approach to Innovative 

Software Project Management”. International Journal of Computer Science & 

Information Technology – IJCSIT. In application. 

Finally, to the researcher, this study enabled the growth and maturation. Through 

the acquired knowledge and experiences (interaction with other researchers within and 

outside the country, academic events and contacts with the scientific community), the 

researcher has improved as academic, professional and person, broadening their horizons 

and opening your mind. 

 

7.4 LIMITATIONS 

Even with all the concern and care taken by the researchers, some limitations can 

be observed in the study. As any qualitative research, as culture is always evolving, the 

findings are context and time dependent, limiting the results generalization.  

This research has a strong empirical basis and deals with a sensitive issue - 

innovation; therefore, it is not easy to find organizations willing to participate actively. An 

action research was conducted in only one project-oriented software factory.  
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Due to the lack of time, only one action research cycle was conducted, disagreeing 

with action planning that proposed at least three cycles. As a consequence, five problems 

were identified (P01 – Low Motivation; P02 – Innovation Indicator; P03 – Integration 

between Teams; P04 – Productivity below Expectations and P05 – Instability in the 

Requirements and Priorities) but only the three first (P01 – P03) were addressed totally or 

partially. In this sense, only some guide and strategies were assessed. 

In case we had more time, the other cycles of action research would be performed, 

and the other problems (P04 - P05) would be addressed. In this way, all identified problems 

would be attacked, and more actions would be executed. Following the guidelines of the 

ISPM approach and a research action guidelines, new problems could be identified and 

addressed, as well as, a more comprehensive set of guides and strategies would be 

identified. As a consequence, the ISPM approach would be better evaluated, becoming more 

refined and comprehensive. 

Although positive feedback has been collected from all the organizations (Academic 

software factory and Organization A) in the sample, the ISPM approach was evaluated only 

by the researcher, and there is no evidence that a practitioner can easily use the approach. 

  

7.5 FUTURE WORK 

The ISPM approach adoption, in project-oriented software factories, has proven 

effective in promoting engagement and participation of everyone in generating innovative 

ideas, fostering innovation and avoiding it to be stifled. Considering the ISPM approach 

current state, many opportunities to the developed studies continuity can be identified. We 

consider the following future works: 

 Evaluate the ISPM approach effectiveness in other software factories, through 

action research, covering the entire guideline and strategies; 

 Apply the ISPM approach in another type of software development 

organization with the aim of identifying how it responds to the guidelines and 

strategies proposed as well as verify its effectiveness; 

 Develop a computational tool to support the ISPM approach, so that it 

remains accessible to all organizations willing to use it; 
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 Gamification the ISPM approach in order to guide, engage and motivate 

teams to use the approach continuously; 

 Apply the ISPM approach to an organization outside Brazil, analyzing and 

comparing the cultural impact in fostering innovation between two different 

countries. 
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A SYSTEMATIC LITERATURE REVIEW 

PROTOCOL ON ISPM 

The systematic literature review on Innovative Software Project Management 

(ISPM) had as researcher members the ones reported in Table A.1: 

Table A.1: Systematic Literature Review Team 

Name Affiliation Function 

Robson Godoi CIN - Federal  University  of Pernambuco (UFPE) Researcher 

Marcelo Marinho CIN - Federal  University  of Pernambuco (UFPE) Researcher 

Hermano Moura CIN - Federal  University  of Pernambuco (UFPE) Reviewer 

A.1 INTRODUCTION 

Systematic literature reviews (SLR) provide means to perform revisions in the 

comprehensive and not biased literature, making their results have scientific value 

(TRAVASSOS; BIOLCHINI, 2007). SLR aim to present a research topic fair assessment, using a 

reliable, strict and auditable methodology (KITCHENHAM; CHARTERS, 2007). 

Travassos and Biolchini (2007) present some reasons to conduct a SLR: (i) 

summarize existing evidence for a phenomenon; (ii) identify gaps in current research; (iii) 

provide a framework to position new research; and, (iv) support the new hypotheses 

generation.  

SLR starts with the protocol definition which specifies the (i) research questions and 

(ii) search strategies that are going to be used to conduct the review. According to 

Kitchenham and Charters (2007), besides the research reasons and objectives the following 

items should be part of the protocol: 

 Research questions that the research aims to answer; 

 Strategies used to the primary studies research, including the terms used, 
digital libraries, journals, and conferences; 
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 Inclusion and exclusion criteria of primary studies; 

 Quality assessment procedures of the selected studies; 

 Data extraction strategy and extracted data synthesis;  

 Documentation and presentation strategy. 

Thus, this document presents the SLR protocol, part of a Ph.D. research that seeks 

to investigate ISPM, the factors influencing, related management practices and how it can be 

used to foster innovation in software factories.  

A.2 IMPACT FACTORS AND SEARCH ENVIRONMENT  

This SLR investigated which are the main impact factors related to Innovative 

Software Project Management (ISPM), aiming to understand how these factors can affect 

and contribute to the improvement and success of software projects (MARANHÃO et al., 

2015a). 

In order to facilitate the analysis and a better understand of impact factors 

relationship, they were organized into three groups: Management Instruments, Approaches, 

and Organizational Factors; as depicted in Figure A.1.  

 

Figure A.1: Impact Factors to ISPM 
Source: The author 

Aiming to better manage the SLR activities, a free web store service was used by all 

researchers to store all artifacts used: electronic versions of publications, databases, 

generated datasheets, partial reports, and other documents. A tool called StArt - State of the 

Art through Systematic Review (LAPES, 2014) was used to assist the review process, as well 
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as, some datasheets were developed which were used in all phases, facilitating the data 

organization and much more. 

Based on the research objectives and following Kitchenham and Charters (2007) 

guideline, the SLR research questions were proposed. 

A.3 RESEARCH QUESTIONS  

This SLR sought to answer the following three research questions (SLR-RQs) to 

identify which factors affect ISPM: 

 SLR-RQ1: Which tools and techniques can support ISPM? 

 SLR-RQ2: Which processes and practices are adopted in ISPM? 

 SLR-RQ3: Which is the relation between organizational capabilities and IT 
asset with ISPM?  

Based on impact factors showed in Figure A.1, the SLR research questions were 

formulated in order to investigate how Management Instruments, Approaches, and 

Organizational Factors affect the ISPM; and how managers can prepare themselves for the 

challenges of their innovative projects. 

According to Kitchenham and Charters (2007), after defined, the research questions 

need to be considered from the PICOC structure (Population, Intervention, Context, 

Outcomes, and Comparison). The PIO elements are presented in Table A.2. 

The comparison and context elements from the PICOC structure were not used, 

since the study objectives include no specific context and do not seek to compare the 

investigated topics. 

After defining the research questions, the search strategy was detailed as described 

in the following subsections: search terms, search strings and data sources. 

Table A.2: PIO elements of the Research Questions 

 Population Intervention Outcomes 

SLR-RQ1 Innovative software 
projects 

Tools or techniques Supporting the 
ISPM 

SLR-RQ2 Innovative software 
projects 

Project management processes 
and practices 

Adopting in the 
ISPM 

SLR-RQ3 Innovative software 
projects 

Management of organizational 
capabilities and IT assets 

Relation with ISPM 
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A.4 SEARCH STRATEGY  

The search strategy must allow the completeness of the search to be assessed. It 

intended to ensure the primary studies detection by defining search terms, search string and 

data sources (KITCHENHAM; CHARTERS, 2007). The strategy used in this research is 

presented in the following subsections. 

A.4.1 SEARCH TERMS  

From the PIO elements defined above, the main terms were identified. In addition, 

synonyms were identified with the guidance of an expert in the research theme for each of 

the key terms.  

As a recommendation, the identified key terms were searched in the singular and 

plural. To achieve this variation was used the asterisk (*), which is accepted in many digital 

libraries and allows one to reference several variations of a word by the symbol. Table A.3 

shows each term and synonyms grouped and related to the identifier “OR”. 

Table A.3: Search Terms Grouped 

 Search term 

T1 (“Innovation” OR “Innovative” OR “Novelty”) 

T2 (“Software Project Management” OR “Management of Software Project*” 
OR “Managing Software Project*” OR “Software Project Organization” OR 
“Organization of Software Project*” OR “Organizing Software Project*”) 

T3 (“Tool*” OR “Technique*” OR “Method*”) 

T4 (“Process*” OR “Practice*” OR “Methodolog*”) 

T5 (“Organizational Capabilit*” OR “Organisational Capabilit*” OR 
“Organizational Factor*” OR “Organisational Factor*” OR “IT Asset*”) 

T6 (“Software Project* Innovation” OR “Innovation Software Project” OR 
“Software Innovation Project” OR “Innovation in Software Project” OR 
“Software Project* Innovative” OR “Innovative Software Project” OR 
“Software Innovative Project” OR “Software Project* Novelty” OR “Novelty 
Software Project” OR “Software Novelty Project”) 

A.4.2 SEARCH STRING  

According to Kitchenham and Charters (2007), the strings are constructed from the 

structure of the question, and sometimes adaptations are necessary according to the specific 

needs of each database. Thus, the search strings were generated from the search terms 

combination using “OR” and “AND”, and possible peculiarities of digital libraries. The 
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necessary adaptation was registered. Due to the string length limitation for some search 

engines, four strings were created as listed in Table A.4. 

Table A.4: Search Strings 

 Search string 

ST1 T1 AND T2 AND T3 

ST2 T1 AND T2 AND T4 

ST3 T1 AND T2 AND T5 

ST4 T1 AND T6 

A.4.3 DATA SOURCE  

Searches of the primary studies can be performed on digital libraries. For a SLR, this 

is not enough; other data sources can also be searched. Experts in the research theme can 

be consulted to indicate other appropriate data sources. The data sources selection criteria 

are (i) availability to consult the papers on the web; (ii) presence of search engines using 

keywords; and, (iii) importance and relevance of sources (KITCHENHAM; CHARTERS, 2007). 

Thus, using the search strings, the data sources used for searching the studies were: 

 Scopus (www.scopus.com) 

 Elsevier ScienceDirect (www.sciencedirect.com) 

 Wiley Online Library (onlinelibrary.wiley.com ) 

 IEEEXplore Digital Library (ieeexplore.ieee.org) 

 Springer Link (link.springer.com) 

 ACM Digital Library (dl.acm.org) 
 

Other data sources were initially considered potential for the search: Google, 

Google Scholar, and InspecDirect. However, those were subsequently excluded from the 

sources list because they are not present in significant SLR; either because they have not 

been recommended by experts or were already indexed by any of the listed data sources. 

A.4.4 DATA SEARCH 

In order to ensure greater assertiveness in the search process, the researchers 

conducted a pilot study. These were performed to align a phase-to-phase understanding 

among researchers. The study only proceeds when the two researchers agreed with the 

pilot's results. 
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Search engines of each data source have specific search syntaxes and might have 

required different search strings. During the pilot study, all search engines were tested, and 

some search terms were adjusted. The IEEE Explore search engine presented some 

problems: only accepted five wildcards (*) per string and forty (40) words per string. These 

limitations were solved with adjustments in the search terms for adapting to the search 

engine. 

After defining the research questions and search strategy, the Data search phase 

was started. The adopted process is described below:  

 Assisting the review process the StArt tool was used; developed by the 
Laboratory of Research on Software Engineering, it belongs to the Computing 
Department of the Federal University of São Carlos (UFSCar) (LAPES, 2014); 

 The search was conducted from 1995 to 2014. 

 The data sources were divided among all researchers.  

 Two researchers performed searches to identify potential primary studies, 
according to the search strategy described in the previous subsections; 

 Each researcher produced a studies list. Both lists were recorded in StArt, 
which helped us eliminate repeated studies (exactly the same titles) and 
consolidate them, resulting in a complete and unified studies list. 

Once potential primary studies had been obtained, they needed to be analyzed in 

Selection Phase (1S and 2S) to have their relevance analyzed. In order to assist the studies 

analysis, the following subsections describe the criteria for inclusion and exclusion; and the 

selection process. 

A.4.5 DATA SELECTION 

Based on the list of potential primary studies, researchers performed the relevance 

analysis. The relevant studies are selected, and others are discarded. The selection process is 

guided by inclusion and exclusion criteria, based on SLR research questions. Thus, some of 

inclusion and exclusion criteria are defined in the following subsections, based on the works 

of Kitchenham and Charters (2007) and Travassos and Biolchini (2007).  

A.4.5.1 INCLUSION CRITERIA  

The researchers decide whether the study will be included in the research by 

relevance, i.e., it is believed that the study is a potential candidate to become a primary 
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study. Considering the research questions, the analysis of each study is carried out on the 

title, abstract, introduction, and conclusion. Inclusion criteria were as follows: 

Table A.5: Inclusion Criteria 

 Inclusion criteria 

I01 Study presents, primarily or secondarily, tools and techniques to 
support the ISPM; 

I02 Study presents, primarily or secondarily, processes and practices 
to be adopted in the ISPM; 

I03 Study presents, primarily or secondarily, the relation between 
organizational capabilities and IT asset with the ISPM. 

 

A.4.5.2 EXCLUSION CRITERIA  

The studies exclusion is performed as inclusion. Exclusion criteria were as follows: 

Table A.6: Exclusion Criteria 

 Exclusion criteria 

E01 Study is not freely available for consultation on the web; 

E02 Study clearly irrelevant, according to the research questions; 

E03 Study not answer any research questions; 

E04 Repeated study: if it is available in different search sources, the 
first search must be considered; 

E05 Duplicate study: if two papers present similar studies, only the 
latest and / or most complete must be included unless they have 
additional information; 

E06 Study is not complete or has not been reviewed: Technical 
Report, Summary Extended, Presentation or Book; 

E07 Study is not in English. 

 

A.4.6 SELECTION PROCESS 

The Data selection was divided into two phases: First selection  1S phase: Title and 

Abstract analyses; and, First selection  2S phase: Introduction and the Conclusion analyses. 

Before starting the 1S phase, a pilot study was conducted in eighteen (18) papers 

found (two per engine). The researchers simulated the 1S process (discussed below), 

evaluated the results. This study was conducted in three iterations with six (6) papers at a 

time, reaching a consensus and calibrating the process. 
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After the pilot study and from the complete and unified potential primary studies 

list, the 1S phase began. The selection process of the primary and secondary studies is 

described below: 

 Reading the title and abstract (if necessary), the researchers excluded studies 
that were clearly irrelevant to the issues investigated; 

 Each researcher selected a list of potential primary studies. Both lists were 
then compared, and a single candidates list was agreed by the researchers. If 
there was any disagreement on the inclusion or exclusion, the study was 
included. 

 Studies excluded were updated in StArt, informing the exclusion criteria. 

After the 1S phase and before 2S phase, a new pilot study was done in a single 

paper. The researchers simulated the 2S process (discussed below), aiming a consensus for 

both. Similarly to the first phase, each researcher read the paper individually and later 

discussed its results together. 

In the same way, after the pilot study and from the updated list of potential primary 

studies, the 2S phase started. 

 The researcher read the introduction and conclusion, analyzing the criteria for 
inclusion and exclusion and produced the list of candidate studies; 

 During this phase, each researcher conducted secondary searches based on 
references found in the primary studies and snowball technique. All 
secondary studies were registered in a candidate list; 

 The selected studies list was produced by the researcher's agreement, 
including primary and secondary studies; 

 Studies excluded were updated in StArt, informing the exclusion criteria. 

Once selected studies had been obtained, they needed to be analyzed in the Data 

extraction & Quality assessment  DE & QA phase, as described in following subsections. 

A.4.7 DATA EXTRACTION & QUALITY ASSESSMENT 

The next SLR phase is related to the Data extraction & Quality assessment (DE & 

QA). In DE, the aim is to identify evidence that will be included in the review. In QA, the 

quality criteria are evaluated to distinguish the studies considered valid from invalid. 

(BIOLCHINI et al., 2005). 

In order to assist the studies analysis, the following subsections describe the quality 

criteria and extraction process. 
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A.4.7.1 QUALITY CRITERIA AND TYPE OF STUDY 

The Data Selection phase is performed in order to verify if the studies fit the 

inclusion and exclusion criteria. In addition to these criteria, the quality assessment is 

considered an important criterion to analyze studies. Selected studies were assessed to 

determine the evidence strength and for grading the generated recommendations. There is 

no single definition for what is study quality. However, most checklists include questions to 

assess the extent to which the bias is minimized, and the internal and external validity is 

maximized (KITCHENHAM; CHARTERS, 2007).  

Quality data can be used to assist primary study selection or data analysis and 

synthesis. In the last case, the quality data can be collected at the same time as the main 

data extraction activity using a joint form (KITCHENHAM; CHARTERS, 2007). 

The quality assessment was performed through some questions as shown in Table 

A.7, to assist in data analysis and synthesis.  

Table A.7: Quality Assessment Questions 

 Quality Criteria - General Questions 

QA01 Questions or study objectives are clearly defined (including the 
justification for the study)? 

QA02 Is there a clear context description in which the research was 
conducted? 

QA03 Are presented: details, depth, and wealth of information about 
the study? 

QA04 Are the results traceable from the data and the analysis 
performed? 

QA05 Are reported clearly and unequivocally the results? 

QA06 Are the conclusions raised by the results presented? 

QA07 Does the study provide value for research in general? 

QA08 Does the study raise questions for future research? 

 Specific Criteria - Research Questions 

QA09 Does the study list, primary or secondary, tools and techniques 
that support the innovative software project management 
(ISPM)? 

QA10 Does the study list, primary or secondary, processes and 
practices that are adopted in ISPM? 

QA11 Does the study show, primarily or secondarily, the relation 
between organizational capabilities with the ISPM? 

The questions were organized into two groups: eight questions to assess the 

conduct and outcome of each study, i.e., how the study was conducted and whether its 
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objectives have been achieved; and three questions related to the research questions in 

order to check how much each study meets the objectives of this study. A single study can 

provide outcomes for all research questions. 

The researchers assessed study quality through the Likert scale, which allows 

gradual responses, indicating the level of agreement or disagreement with each quality 

assessment question (5 - totally agree, 4 - partially agree, 3 - do not agree / nor disagree, 2 - 

disagree partially and 1 - totally disagree). 

For each answer, a value was attributed to a quality criterion. Summing all of the 

values, the assessment score was determined for each study. According to this score, each 

study fits into one of the quality levels, as showed in Table A.8. 

Table A.8: Quality Level 

Level Score 

Very High Above 45 

High Between 36 and 45 

Medium Between 21 and 35 

Low Below 20 

One way to assess the internal study validity is to identify what type of study, i.e., 

the study design influence in its validity (KITCHENHAM, 2004; BEECHAM et al., 2008). The 

studies may be classified as:  

 Experimental - Based on evidence or experiences;  

 Theoretical - Conceptual studies based on an understanding of an area, 
referencing other related works;  

 Secondary - Systematic literature reviews, where works are re-examined; 

 Observational - Case studies and controls.  

All selected studies were assessed to determine its type. 

A.4.7.2 DATA EXTRACTION & QUALITY ASSESSMENT PROCESS 

The data extraction process must extract the data items needed to answer the 

questions, and the quality assessment is considered an important criterion to analyze studies 

(KITCHENHAM; CHARTERS, 2007).  

Before starting the DE & QA phase, a new pilot study was conducted in two (2) 

papers found. The researchers compared the extraction data performed and was done 

process calibration.  
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After the pilot study and from the selected studies list, DE & QA phase was carried 

out, as described below: 

 All selected studies (papers) were read in full;  

 The researchers analyzed the inclusion and exclusion criteria for each paper. 
Papers that have failed on the inclusion criteria were excluded and updated in 
StArt, informing the exclusion criteria; 

 For each included paper, its data was extracted through quotes. All quotes 
were recorded on a specific form.  

 At the same time, its quality assessment was carried out in accordance with 
the quality criteria and was recorded on a specific form. 

Once data items were extracted and quality assessment was performed,  these data 

needed to be analyzed and synthesized in the Data synthesis  DS phase, as described in the 

following subsection. 

A.5 DATA SYNTHESIS 

In Data synthesis - DS phase, the data must be analyzed and synthesized in such a 

way that the questions can be answered. From the quotes list and quality assessment forms, 

DS phase began. This process is described below: 

 The data extracted (quotes) were organized in spreadsheets and tables in 
StArt. Then, the analyses, comparisons and synthesis were done;  

 Factors such as tools, techniques, processes, practices and organizational 
capabilities were identified and extracted from the papers to answer each 
research question, i.e., their relation with ISP and their management. 

Data synthesis was done by researchers who generated the links between the 

quotas and the answers of research questions. There was a good level of inter-rater 

agreement, differences in opinion were discussed in a joint meeting, and it was easily 

resolved. 

A.6 DOCUMENTATION AND PRESENTATION OF 

RESULTS 

The SLR final phase is represented by (i) documenting the results analysis and (ii) 

disseminating the results to potential stakeholders. Some studies indicate topics required for 

a SLR presentation: Title (according to the research questions); Authors; Summary of the 
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Work (context, objectives, methods, results and conclusions); Background (reason of the 

review need); Research Questions; Method Revision (search strategy, data selection, quality 

assessment, extraction and data synthesis); Included and Excluded Studies; Results; 

Discussion and Conclusions (KITCHENHAM; CHARTERS, 2007; TRAVASSOS; BIOLCHINI, 2007). 
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UM CONVITE PARA PARTICIPAR EM UMA PESQUISA-AÇÃO SOBRE A APLICAÇÃO DE UMA 
ABORDAGEM PARA O GERENCIAMENTO DE PROJETOS INOVADORES DE SOFTWARE (ISPM), 
ORIENTANDO OS GERENTES DE PROJETO E MEMBROS DA EQUIPE NA GESTÃO DA INOVAÇÃO, 
EM FÁBRICAS DE SOFTWARE ORIENTADAS A PROJETOS. 

 

INVESTIGADORES PRINCIPAIS: 
 

DR. HERMANO PERRELLI DE MOURA, PROFESSOR. 

CENTRO DE INFORMÁTICA (CIN), UNIVERSIDADE FEDERAL DE PERNAMBUCO (UFPE). 
 

ROBSON GODOI DE ALBUQUERQUE MARANHÃO, ESTUDANTE DA UFPE/ CIN, CANDIDATO AO 

GRAU DE DOUTORADO EM CIÊNCIA DA COMPUTAÇÃO. 
 

1 Objetivo 
 

ESTE ESTUDO, INICIADO EM 2011, NO CENTRO DE INFORMÁTICA (CIN) DA UNIVERSIDADE FEDERAL 

DE PERNAMBUCO (UFPE) ESTÁ REALIZANDO UMA PESQUISA COM OBJETIVO DE GERENCIAR 

mailto:hermano@cin.ufpe.br
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PROJETOS INOVADORES DE SOFTWARE, ORIENTANDO OS GERENTES DE PROJETO E MEMBROS DA 

EQUIPE NA GESTÃO DA INOVAÇÃO, EM FÁBRICAS DE SOFTWARE ORIENTADAS A PROJETOS. 

PARA ESTE FIM SERÁ ADOTADA UMA PESQUISA-AÇÃO, PARA PLANEJAR E CONDUZIR 

INTERVENÇÕES TRANSFORMADORAS NO CAMPO DE PESQUISA, PROJETOS E TIMES DE 

DESENVOLVIMENTO DE SOFTWARE. PERMITINDO QUE A INOVAÇÃO POSSA EMERGIR DO 

PROCESSO IN, ATRAVÉS DA PARTICIPAÇÃO DE TODOS. 
 

ESTAMOS CONVIDANDO SUA ORGANIZAÇÃO A PARTICIPAR DE UM ESTUDO DE CAMPO SOBRE A 

APLICAÇÃO DE UMA ABORDAGEM PARA O GERENCIAMENTO DE PROJETOS INOVADORES DE 

SOFTWARE (ISPM), ONDE O INVESTIGADOR ESTARÁ NAS SUAS INSTALAÇÕES, PARA CONDUZIR 

OBSERVAÇÕES, ENTREVISTAS E ANÁLISE DE DOCUMENTOS. 

 

2 Procedimento do Estudo 
 

PARA REALIZAR A COLETA DOS DADOS, O PESQUISADOR IRÁ REQUERER ACESSO AOS MEMBROS 

DO TIME, MAS NÃO ESTARÁ ATIVAMENTE ENGAJADO COM O TIME OU PARTICIPANDO DOS 

PROJETOS EM ANDAMENTO. NÃO SENDO NECESSÁRIO UM AMBIENTE EXCLUSIVO PARA O 

PESQUISADOR OU RECURSOS COMPUTACIONAIS. 
 

TÉCNICAS ADOTADAS 

 

OS DADOS DO ESTUDO SERÃO COLETADOS USANDO OS SEGUINTES MECANISMOS OU TÉCNICAS: 
 

1. Observação dos participantes: o investigador deverá adotar uma abordagem “fly on the 

wall” para observar as atividades diárias do time, além de acompanhar reuniões de 

planejamento e técnicas do time. 

2. Entrevistas semiestruturadas: Alguns membros do time em observação serão convidados 

a participar de entrevistas. Uma entrevista irá requerer aproximadamente uma hora do 

tempo do participante, podendo se repetir ao longo do estudo. 

3. Análise de documentos: Com permissão de sua organização, o pesquisador irá coletar e 

analisar documentos considerados relevantes para o estudo. Isso irá incluir documentos 

formais e memorandos relacionados aos fenômenos em estudo, bem como e amostras de 

produtos de trabalho (artefatos) dos processos relacionados. 

4. Entrevistas participativas: onde o pesquisador vai envolver os integrantes da equipe na 

reflexão sobre um problema que ações possam emergir desta discussão. 

 

PROCEDIMENTOS 

 

TODOS OS INTEGRANTES DA EQUIPE DEVEM SER INFORMADOS QUE O INVESTIGADOR VAI 

TRANSITAR PELA ORGANIZAÇÃO. SENDO NECESSÁRIO, O PESQUISADOR FARÁ UMA BREVE 

APRESENTAÇÃO PARA O TIME E DESCREVER O ESTUDO. O TRABALHO DEVE DURAR ATÉ 3 MESES, 

PODENDO SE ESTENDER CASO AMBAS AS PARTES CONCORDEM. 
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DURANTE A COLETA DE DADOS, O PESQUISADOR IRÁ REQUERER ALGUM TEMPO DOS MEMBROS 

DO TIME PARA ATIVIDADES, QUE PODE INCLUIR O PLANEJAMENTO DAS SEÇÕES DE OBSERVAÇÃO, 

PLANEJAMENTO DE ENTREVISTAS, E A SOLICITAÇÃO DE ASSISTÊNCIA PARA SELEÇÃO DE 

DOCUMENTOS RELEVANTES. 
 

COMPARTILHAMENTO E VALIDAÇÃO DAS OBSERVAÇÕES 
 

O PESQUISADOR IRÁ COMPARTILHAR UM RESUMO DE SUAS OBSERVAÇÕES COM A ORGANIZAÇÃO 
PARA: 

 Prover uma oportunidade para organização comentar e validar as observações; 

 Compartilhar as observações com a organização; e 

 Apoiar na reflexão e desenho das ações para evolução da organização. 
 
 
 

3 Confidencialidade 
 

NINGUÉM, ALÉM DOS PESQUISADORES NOMEADOS, TERÁ ACESSO AOS DADOS BRUTOS 

RECOLHIDOS POR ESTE INSTRUMENTO: NOTAS DE CAMPO, TRANSCRIÇÕES DE ENTREVISTAS, 

DOCUMENTAÇÃO DOS PROJETOS, ETC. O RESULTADO DO ESTUDO SERÁ APRESENTADO APENAS 

COMO UM RESUMO DOS DADOS COLETADOS. NENHUMA INFORMAÇÃO DE IDENTIFICAÇÃO 

PESSOAL OU DA ORGANIZAÇÃO SERÁ RELATADA. 

 

OS PESQUISADORES DEVEM AINDA FORNECER VISIBILIDADE DOS ACHADOS AO LONGO DA 

PESQUISA PARA A ORGANIZAÇÃO. 
 

 

4 Remuneração / Compensação 
 

NENHUMA COMPENSAÇÃO DEVERÁ SER FORNECIDA A PARTICIPAÇÃO NESTE ESTUDO. 
 

 

5 Benefícios 
 

NÃO SE PRETENDE IDENTIFICAR NESTE ESTUDO, INEFICIÊNCIAS ESPECÍFICAS NA ORGANIZAÇÃO 

EM OBSERVAÇÃO. CONTUDO, UM RESUMO DAS OBSERVAÇÕES QUE SERÁ APRESENTADO À 

ORGANIZAÇÃO PODE AJUDÁ-LA A IDENTIFICAR E TRATAR PONTOS DE MELHORIA. ESTAS 

INFORMAÇÕES PODEM SER ÚTEIS PARA MELHORAR O DESEMPENHO DA ORGANIZAÇÃO E SEUS 

PROJETOS. 
 

 

6 Contato para informações sobre o estudo 
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CASO POSSUA ALGUMA DÚVIDA OU DESEJE MAIS INFORMAÇÕES COM RELAÇÃO A ESTE ESTUDO, 

CONTATAR O PESQUISADOR, ROBSON GODOI: RGAM@CIN.UFPE.BR. OU AINDA, PARA DÚVIDAS 

SOBRE DIREITOS COMO PARTICIPANTE DA PESQUISA, CONTATAR A SECRETARIA DA DIRETORIA DE 

PESQUISA (SEC-DPQ) DA PRÓ-REITORIA PARA ASSUNTO DE PESQUISA E PÓS-GRADUAÇÃO DA 

UFPE (PROPESQ) NO TELEFONE +55 (81) 2126-7041 OU POR EMAIL: DPQ.PROPESQ@UFPE.BR. 

 

 

7 Consentimento 
 

A SUA PARTICIPAÇÃO NESTE ESTUDO É TOTALMENTE VOLUNTÁRIA E VOCÊ PODE SE RECUSAR A 

PARTICIPAR OU RETIRAR SUA ORGANIZAÇÃO DO ESTUDO A QUALQUER MOMENTO. A SUA 

ASSINATURA ABAIXO INDICA QUE VOCÊ CONCORDA E APOIA O PRESENTE ESTUDO EM NOME DE 

SUA ORGANIZAÇÃO, BEM COMO MATERIALIZA A PERMISSÃO DE SUA ORGANIZAÇÃO PARA O 

PESQUISADOR TRABALHAR IN LOCO DURANTE O ESTUDO. 

A ASSINATURA DO PESQUISADOR REFORÇA O COMPROMETIMENTO COM OS TERMOS AQUI 
APRESENTADOS. 

 

 

ROBSON GODOI DE ALBUQUERQUE MARANHÃO 

(CPF XXXX) 
 

 

 

REPRESENTANTE DA ORGANIZAÇÃO 
EMAIL DO REPRESENTANTE DA 

ORGANIZAÇÃO 

 

 

 

mailto:RGAM@cin.ufpe.br
mailto:dpq.propesq@ufpe.br
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B.2 ACTION RESEARCH MODEL (SANTOS AND 

TRAVASSOS) 

The action research conducted in this study was based on the model described by 

Santos and Travassos (2011), and it is a result of the experience of the authors in conducting 

action research studies in Software Engineering. 

Following in this sections, the original article excerpts were transcribed unchanged, 

in order to help the understanding of air model proposed by the authors Santos and 

Travassos (2011). The author of this research has no intellectual property on the content 

transcribed below, remaining the property with Santos and Travassos (2011). 

If you need a breakdown of the method, please refer to 

https://arxiv.org/pdf/1306.2414. 

 

Action Research Can Swing the Balance in  

Experimental Software Engineering 
Paulo Sérgio Medeiros dos Santos Guilherme Horta Travassos 

System Engineering and Computer Science Department 

COPPE/Federal University of Rio de Janeiro 

P. O. Box 68511 – 21941-972 Rio de Janeiro – RJ – Brazil 

{pasemes, ght}@cos.ufrj.br 
 

2. Action Research Overview 
2.1. Action Research Process 

Action Research can be defined as ‘a kind of social research with the experimental 
basis that is conceived and conducted in close association with an action or a collective 
problem resolution where researchers and participants are involved in a cooperative way’.  

According to Davison et al. (2004), it has achieved the status of ‘canonical’ process, 
consisting of five stages (see Figure 4): 

(1) Diagnostic: consists of exploring the research field, stakeholders, and their 
expectations holistically. In this stage, there is also the research theme 
definition that is represented by the designation of the practical problem and 
knowledge area to be addressed. 

(2) Planning: the stage where actions are defined to the faced circumstances. 
These definitions  are guided by hypotheses portraying the researchers’ 
formulated assumptions about possible  solutions and results. These 
hypotheses, on the other hand, should follow the scientific theoretical 
formulation. 
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(3) Intervention: corresponds to the planned actions implementation. An essential 
element in this stage is the seminar technique that can be used to the exam, 
discuss and make decisions about the investigation process (Thiollent, 2007). 

(4) Evaluation: the stage where the effect of the intervention is analyzed 
considering the theoretical background used as a basis for the actions 
definition. 

(5) Reflection: involves the dissemination of acquired knowledge among 
participants and other organization departments. The learning experience is 
facilitated by the previous collaboration among participants and researchers in 
the technical topics. 

 

 

FIGURE 4 – ACTION RESEARCH CANONICAL PROCESS – BASED ON DAVISON ET AL. (2004) 

 

4. Using Action Research in Software Engineering: an in vivo study 
4.1. Diagnosis 

4.1.1. Problem Description 
4.1.2. Project Context 
4.1.3. Research Theme 

4.2. Planning 
4.2.1. Literature Survey 
4.2.2. Action Focus 

4.2.1.1. Objectives 
4.2.1.2. Research Questions 
4.2.1.3. Expected Outcomes (data collection) 

4.2.3. Hypotheses (suppositions) 
4.2.4. Operational Definitions 

4.2.4.1. Techniques 
4.2.4.2. Instruments 
4.2.4.3. Tools 

4.3. Actions 
4.4. Evaluation and Analysis 

4.4.1. Analyzing Source Code Metrics 
4.4.2. Explaining the Refactoring Decisions 
4.4.3. Perception on Code Quality and Learning – Qualitative Analysis 

4.5. Reflections and Learning 
4.5.1. Learning 
4.5.2. Reflections 

4.5.2.1. Theory Construction 
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C AN ISPM APPROACH IN SOFTWARE 
FACTORIES: STRUCTURED VIEW 
 

This appendix presented a structured view of the approach to managing innovation, 

in software development project, fostering innovation and avoiding it to be stifled in 

Software Factories. The ISPM approach in Software Factories is composed of five processes, 

twenty-two activities and one guide (General Orientation). Figure C.1 shows the main 

processes. 

 

Figure C.1: Main process of the ISPM approach 
Source: The author 

Each activity presents its goal, start criteria, income artifacts, exit criteria, steps to 

be executed, its outcomes, and performers30. It is also presented some comments and 

observations or adaptation tips for each activity. Any researcher or practitioner can use and 

apply the approach in order to research into their innovation in project-oriented software 

factories. The steps are detailed in order to be simple and easy to understand. 

                                                                                                                     
30

 Person performing the process activities. He or she can play the role of a researcher or practitioner, as approach implementer, project 

manager, team member and process group.  
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C.1 SETUP APPROACH 

The first process approach is Setup Approach, whose purpose is to set up the 

approach to the characteristics of the project-oriented software factory and projects. It 

consists of seven activities that are shown in Figure C.2 and described in the following 

subsections. 

 

 
Figure C.2: Activities of the Setup Approach process. 

Source: The author 

 

The first three activities – Organizational Diagnosis (Organizational Environment 

Analysis, Manager and Goals Analysis and Tools and Motivation Criteria Definition) are 

carried out at least once in the approach configuration for the project-oriented software 

factory. However, it should be performed periodically, especially when there are changes in 

organization structure or policies since they can modify the organizational environment 

where projects are conducted. 

The fourth activity (Motivational Seminar) should be performed when new teams or 

members are added to the organization. And finally the last three activities – Project 

Diagnosis (Project Type Identification, Stakeholder Analysis, and Success Criteria Definition) 

are performed for new projects. 
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C.1.1 ORGANIZATIONAL ENVIRONMENT ANALYSIS 

In this activity, the project-oriented software factory environment is analyzed, to 

begin the understanding of the organizational culture and its context; and to identify impact 

factors that allow the creativity, idea generation and innovation; and others that can inhibit 

them.  

Goal:  Analyze organizational environment and identify impact factors 
to foster innovation. 

Start Criteria:  Organization understands of the approach goal and the wiliness 
to engage in the approach activities. 

 Changes in organization structure or policies. 

Income:  Contact with organization’s high-level management. 

 Approval to conduct the approach activities. 

Exit Criteria:  Impact factors identified. 

Steps: 1) Meet with the organizational team and elicit organizations 
goals, products, and interests; 

2) Identify tools, techniques, processes, practices, IT assets and 
organizational capabilities adopted on software development 
activities;  

3) Ask about the organization chart and development process; 
4) Carry out an analysis of Management Instruments adopted by 

the organization; 
5) Carry out an analysis of Approaches adopted by the 

organization; 
6) Carry out an analysis of Organizational Factors adopted by the 

organization; 
7) Identity Impact Factors that stifle innovation; 
8) Identify Impact Factors that foster innovation. 

Outcomes:  Organization’s preliminary understanding; 

 Initial organizational environment diagnosis. 

Observation:  This cycle of understanding might take more than one visit. The 
importance is to gather enough information to elaborate the 
action plan. 

Performers:  Approach implementer or researcher. 

 

C.1.2 MANAGER AND GOALS ANALYSIS 

In order to minimize the factors that have a direct impact on motivational 

strategies, the performer should identify the organization's expectations and the profile and 

interest of managers to avoid that creativity and innovation are stifled. 
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Goal:  Identify the organization's expectations for innovation; 

 Identify the profile and interest of managers (organization and 
project). 

Start Criteria:  Changes in organization structure or policies. 

Income:  Organization’s preliminary understanding; 

 Initial organizational environment diagnosis. 

Exit Criteria:  Expectations and interest identified and defined the initial 
actions plan. 

Steps: 1) Meet with the organizational team and elicit organization's 
expectations for innovation; 

2) Ask about the innovation plan  and reward plan; 
3) Identify managers who have impact on innovation (name, role 

and time in the organization); 
4) Analyze manager’s process and agenda; 
5) Analyze their profile and interest on innovation. 

Outcomes:  Updated organizational environment diagnosis; 

 Managers profile and interest in innovation; 

 Initial actions plan. 

Observation:  This cycle of understanding might take more than one visit. The 
importance is to gather enough information to elaborate the 
action plan. 

Performers:  Approach implementer or researcher. 

 

C.1.3 TOOLS AND MOTIVATION CRITERIA DEFINITION 

In order to support the project manager to successfully managing, the performer 

should identify motivational tools that are available or accepted by the organization and 

define what criteria can be used to assess the motivation to innovate.  

Goal:  Identify motivational tools that are available or accepted by the 
organization; 

 Define what criteria can be used to assess the motivation to 
innovate. 

Start Criteria:  Changes in organization structure or policies. 

Income:  Organizational environment diagnosis; 

 Managers profile and interest on innovation; 

 Initial actions plan. 



 

 

213 

 

213 

 

Exit Criteria:  Tools and criteria defined and updated initial actions plan. 

Steps: 1) Meet with the organizational team and elicit organization's 
motivational strategies; 

2) Ask about the motivational tools available; 
3) Ask about the criteria that can be used to assess the 

motivation; 
4) Analyze the motivational environment; 
5) Analyze the need for a motivational seminar. 

Outcomes:  Updated organizational environment diagnosis; 

 Motivational tools and assess criteria defined; 

 Updated actions plan; 

 Motivational events plan. 

Observation:  This cycle of understanding might take more than one visit. The 
importance is to gather enough information to elaborate the 
action plan. 

Performers:  Approach implementer or researcher. 

 

C.1.4 MOTIVATIONAL SEMINAR 

Seminars to discuss innovation in project-oriented software factories should be held 

in order to motivate everyone's participation, as well as to disseminate knowledge and 

strategies to innovate in the organization. 

Goal:  Motivate the organization and the project team about the 
benefits of innovation and how to make it happen through 
everyone's participation. 

Start Criteria:  When new teams or members are added to the organization. 

 In the first approach configuration for the organization. 

Income:  Organizational environment diagnosis; 

 Motivational tools and assess criteria defined; 

 Actions plan; 

 Motivational events planned. 

Exit Criteria:  The seminar is done. 

Steps: 1) Identify audiences to seminar; 
2) Schedule one or more seminars to motivate innovative 

behavior; 
3) Talk about: 

 What is innovation; 

 How work a software factory; 
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 Software development process; 

 Quality and maturity models; 

 Which benefits innovation brings to the organization and 
employees. 

4) Ask the audience about: 

 How can we innovate in a software factory? 
5) Analyze the need for another type of seminar. 

Outcomes:  Updated actions plan. 

 Updated motivational events planned. 

Observation:  In such motivational events, the participation of everyone 
should be encouraged, including in the event. Several dynamics 
can be used to involve the audience. 

Performers:  Approach implementer or researcher. 

 

C.1.5 PROJECT TYPE IDENTIFICATION 

The categorization of project has a direct relationship between project 

management approaches to be adopted. For projects with radical innovation, it is necessary 

specific cares since the need for innovation is already “known”. Therefore, this project 

should be managed, taking into account the Deal with innovation process. 

For projects with incremental innovation or “unknown”, the practitioners should 

worry about fostering for innovation to flourish. In this case, the project manager should 

take into account the Foster Innovation process. 

Regardless of the project classification, the project manager must ensure that 

innovation is not stifled by the procedures and processes of the organization. The 

Eliminating Barriers process has this concern. 

In order to minimize the probabilities of failure in a project, it is important to typify 

it correctly, identifying whether or not an innovation exists in the project, and adopting a 

management model which is suitable for the type of project. 

Goal:  Identify the type of project and innovation; 

 Identify strategies to deal with innovation. 

Start Criteria:  New project. 

 In the first approach configuration for the organization. 
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Income:  Organizational environment diagnosis; 

 Actions plan; 

 Motivational events planned; 

 Motivational tools and assess criteria defined; 

 Initial project plan. 

Exit Criteria:  Type of project and innovation identified and actions strategies 
defined. 

Steps: 1) Meet with project manager and client, and elicit what is known 
in the project; 

2) Identify the project level of Novelty; 
3) Identify the project level of Technology; 
4) Identify the project level of Complexity; 
5) Check in Figure 6.3, which is the type of innovation 

(Incremental and Radical); 
6) Identify strategies to deal with innovation for this project. 

Outcomes:  Updated actions plan; 

 Updated project plan. 

Observation:  After the approach implementation, this activity is going to be 
performed routinely every new project. Thus, after few 
iteration, the project manager should be responsible for it. 

Performers:  Project manager, Approach implementer or researcher. 
 

C.1.6 STAKEHOLDER ANALYSIS 

In order to meet the stakeholders’ needs and prevent problems, it is important to 

identify the type of stakeholders and their expectations and tolerances regarding innovation. 

Goal:  Carry out a stakeholder analysis and their expectations and 
tolerances regarding innovation. 

Start Criteria:  New project or new stakeholder; 

 In the first approach configuration for the organization. 

Income:  Organizational environment diagnosis; 

 Actions plan; 

 Motivational events planned; 

 Initial project plan. 

Exit Criteria:  Stakeholders, expectations, and tolerances identified and 
actions strategies defined. 

Steps: 1) Meet with project manager and team, and elicit who the 
stakeholders are and their expectations and tolerances 
regarding innovation; 
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2) Check in Figure 6.4, which is the type of stakeholder (Allies and 
Opponents); 

3) Develop an action plan for the allies; 
4) Monitor opponents. 

Outcomes:  Updated actions plan; 

 Updated project plan. 

Observation:  After the approach implementation, this activity is going to be 
performed routinely every new project. Thus, after few 
iteration, the project manager should be responsible for it. 

Performers:  Project manager, Approach implementer or researcher. 

 

C.1.7 SUCCESS CRITERIA DEFINITION 

The innovative project’s success can be measured in different perspectives and 

should be adjusted to which dimensions are more suited to the context of their project. In 

other words, a qualitative success measure depends on the project’s type and stakeholder 

expectation and tolerance. The project manager together with the client may establish some 

qualitative measures and monitor it during the project development. 

Goal:  Identify success criteria for the project; 

 Define which will be used for innovation. 

Start Criteria:  New project or new stakeholder; 

 In the first approach configuration for the organization. 

Income:  Organizational environment diagnosis; 

 Actions plan; 

 Motivational events planned; 

 Initial project plan. 

Exit Criteria:  Success criteria identified and defined. 

Steps: 1) Meet with project manager and client; and elicit success criteria 
for the project; 

2) Negotiate with the client the agreed criteria for innovation; 
3) Establish mechanisms for measuring and recording of idea 

generation, motivation, engagement, and innovation. 

Outcomes:  Updated actions plan; 

 Updated project plan. 

Observation:  After the approach implementation, this activity is going to be 
performed routinely every new project. Thus, after few 
iteration, the project manager should be responsible for it. 
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Performers:  Project manager, Approach implementer or researcher. 

 

C.2 ELIMINATE BARRIERS 

The second process approach is Eliminate Barriers, whose purpose is to adjust the 

Impact Factors that stifle innovation which was found in previous Setup Approach. It consists 

of two activities that are shown in Figure C.3 and described in the following subsections. 

 

 
Figure C.3: Activities of the Eliminate Barriers process. 

Source: The author 

C.2.1 ENABLE INFORMATION SHARING 

In order to promote the interaction of diverse team members, it is important to 

identify mechanisms for information sharing and define strategies to promote the use and 

participation of everyone in sharing of ideas and information. 

Goal:  Identify mechanisms for information sharing; 

 Define strategies to promote the use and participation in the 
sharing of ideas and information. 

Start Criteria:  New project; 

 Changes in the organizational environment. 

Income:  Organizational environment diagnosis; 

 Actions plan; 

 Motivational events planned; 

 Project plan. 

Exit Criteria:  Mechanisms for information sharing identified and strategies 
defined. 

Steps: 1) Meet with the organizational team; and elicit possible 
mechanisms for sharing of information, ideas, and knowledge; 

2) Negotiate with the organization to agree and provide these 
mechanisms; 

3) Define strategies to promote the participation of everyone. 
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Outcomes:  Updated organizational environment diagnosis; 

 Updated actions plan; 

 Updated motivational events planned; 

 Updated project plan. 

Observation:  After the approach implementation, this activity is going to be 
performed routinely every new project or changes in the 
organizational environment. Thus, after few iteration, the 
project manager should be responsible for it. 

Performers:  Project manager, Approach implementer or researcher. 

 

C.2.2 PROMOTE FLEXIBLE MANAGEMENT 

In order to eliminate barriers to idea generation and creativity, it is important to 

promote a suitable environment for innovative projects and adopt more adaptable and 

flexible ways of working, avoiding stifle innovation. 

Goal:  Promote a suitable environment for innovative projects; 

 Adopt more adaptable and flexible ways of working. 

Start Criteria:  New project; 

 Changes in the organizational environment. 

Income:  Organizational environment diagnosis; 

 Actions plan; 

 Motivational events planned; 

 Project plan. 

Exit Criteria:  Moving to a suitable environment and adaptable and flexible 
ways of working. 

Steps: 1) Meet with the organizational team, and elicit the suitable 
environment acceptance; 

2) In the case of non-acceptance: 

 Analyze the need for a workshop to convince them; 

 Schedule one or more workshops. 
3) Negotiate with the organizational team the suitable 

environment acceptance and more adaptable and flexible ways 
of working; 

4) Define strategies to the adoption of the changes. 

Outcomes:  Updated organizational environment diagnosis; 

 Updated actions plan; 

 Updated motivational events planned; 

 Updated project plan. 
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Observation:  Usually, the performer has no influence to change 
organizational environment management approach but must 
propose the necessary adjustments in the organization's 
environment or at least make it viable in the project 
environment; 

 After the approach implementation, this activity is going to be 
performed routinely every new project or changes in the 
organizational environment. Thus, after few iteration, the 
project manager should be responsible for it. 

Performers:  Project manager, Approach implementer or researcher. 

 

C.3 FOSTER INNOVATION 

The third process approach is Foster Innovation, whose purpose is to maximize the 

Impact Factors that provide fostering innovation. It consists of five activities that are shown 

in Figure C.4 and described in the following subsections. 

 
Figure C.4: Activities of the Foster Innovation process. 

Source: The author 

This process is executed to enable the innovative ideas generation that can produce 

or not innovations in technology or organization's software development process. The first 

four activities (Incentive to Diversity and Openness, Enable Collaboration and Knowledge 

Sharing, Foster Human Resource and Enable Creativity and Idea Generation) aimed at 

providing an appropriate environment for the engagement of everyone involved in the 

development process, generate a sense of belonging and encourage everyone's 

participation. 

With the emergence of potentially innovative ideas, the fourth activity (Impact and 

Feasibility Analysis) is performed to evaluate the idea feasibility and the impact of its 

implementation in an organization or project. 
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C.3.1 INCENTIVE TO DIVERSITY AND OPENNESS 

In order to build a favorable climate for creativity and innovation, it is important to 

incentive the diversity and openness in organizational environment and teams, promoting 

the engagement of everyone, the feeling of belonging and the idea generation. 

Goal:  Build a favorable environment for creativity and innovation; 

 Adopt strategies to diversity and openness. 

Start Criteria:  New project; 

 Changes in the organizational environment. 

Income:  Organizational environment diagnosis; 

 Actions plan; 

 Motivational events planned; 

 Project plan. 

Exit Criteria:  Moving to a favorable environment with diversity and 
openness. 

Steps: 1) Meet with the organizational team and client, and elicit the 
favorable environment acceptance; 

2) In the case of non-acceptance: 

 Analyze the need for a workshop to convince them; 

 Schedule one or more workshops. 
3) Negotiate with the organizational team the favorable 

environment acceptance and more adaptable and flexible ways 
of working; 

4) Meet with the project manager and team, and elicit the 
availability of diversity and openness in the team context; 

5) Define strategies to diversity and openness; 
 

6) Execute defined strategies. 

Outcomes:  Updated actions plan; 

 Updated motivational events planned; 

 Updated project plan. 

Observation:  Usually, the performer has no influence to change 
organizational openness but must propose the necessary 
adjustments in the organization's environment or at least make 
it viable in the project environment; 

 After the approach implementation, this activity is going to be 
performed routinely every new project or changes in the 
organizational environment. Thus, after few iteration, the 
project manager should be responsible for it. 

Performers:  Project manager, Approach implementer or researcher. 
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C.3.2 ENABLE COLLABORATION AND KNOWLEDGE SHARING 

In order to build a favorable climate for collaboration and knowledge sharing, it is 

important to identify mechanisms for collaboration and knowledge sharing, promoting the 

engagement of everyone by crowdsourcing and open innovation. 

Goal:  Identify mechanisms for collaboration and knowledge sharing; 

 Define strategies to promote the crowdsourcing and open 
innovation. 

Start Criteria:  New project; 

 Changes in the organizational environment. 

Income:  Organizational environment diagnosis; 

 Actions plan; 

 Motivational events planned; 

 Project plan. 

Exit Criteria:  Mechanisms for collaboration and knowledge sharing identified 
and strategies defined. 

Steps: 1) Meet with the organizational team, and elicit possible 
mechanisms for collaboration and knowledge sharing 
(crowdsourcing and open innovation); 

2) In the case of non-acceptance: 

 Analyze the need for a workshop to convince them; 

 Schedule one or more workshops. 
3) Negotiate with the organization to agree and provide these 

mechanisms; 
4) Define strategies to promote the collaboration and knowledge 

sharing; 
 

5) Execute defined strategies. 

Outcomes:  Updated organizational environment diagnosis; 

 Updated actions plan; 

 Updated motivational events planned; 

 Updated project plan. 

Observation:  Usually, the performer has no influence to change 
organizational openness but must propose the necessary 
adjustments in the organization's environment or at least make 
it viable in the project environment; 

 After the approach implementation, this activity is going to be 
performed routinely every new project or changes in the 
organizational environment. Thus, after few iteration, the 
project manager should be responsible for it. 

Performers:  Project manager, Approach implementer or researcher. 
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C.3.3 FOSTER THE HUMAN RESOURCE 

In order to promote the team motivation, it is important to identify mechanisms to 

foster human resource, promoting intrinsic and extrinsic motivation to idea generation and 

innovation. 

 

Goal:  Identify mechanisms to foster human resource; 

 Define strategies to promote intrinsic and extrinsic motivation. 

Start Criteria:  New project; 

 Changes in the organizational environment. 

Income:  Organizational environment diagnosis; 

 Actions plan; 

 Project plan. 

Exit Criteria:  Mechanisms to fostering human resource identified and 
strategies defined. 

Steps: 1) Meet with the organizational team; and elicit possible 
mechanisms to foster human resource (recognition, 
compensation and rewards; and training and following the 
technological developments); 

2) Negotiate with the organization to agree and provide these 
mechanisms; 

3) Define strategies to promote intrinsic and extrinsic motivation; 
 

4) Execute defined strategies. 

Outcomes:  Updated organizational environment diagnosis; 

 Updated actions plan; 

 Updated project plan. 

Observation:  Usually, the performer has no influence to change 
organizational environment to extrinsic motivation but must 
propose the necessary adjustments in the organization's 
environment or at least make it viable in the project 
environment; 

 After the approach implementation, this activity is going to be 
performed routinely every new project or changes in the 
organizational environment. Thus, after few iteration, the 
project manager should be responsible for it. 

Performers:  Project manager, Approach implementer or researcher. 
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C.3.4 ENABLE CREATIVITY AND IDEA GENERATION 

In order to enable creativity and idea generation, it is important to identify 

mechanisms and strategies that the commitment of everyone and give them the opportunity 

to participate in idea generation. 

 

Goal:  Identify mechanisms to enable creativity and idea generation; 

 Define strategies to get the commitment of everyone and give 
them the opportunity to participate in idea generation. 

Start Criteria:  New project; 

 Changes in the organizational environment. 

Income:  Organizational environment diagnosis; 

 Actions plan; 

 Project plan. 

Exit Criteria:  Mechanisms to enable creativity and idea generation and 
strategies defined. 

Steps: 1) Meet with the organizational team; and elicit possible 
mechanisms to enable creativity and idea generation 
(recognition, compensation and rewards; and training and 
following the technological developments); 

2) Negotiate with the organization to agree and provide these 
mechanisms; 

3) Define strategies to get the participation of everyone in idea 
generation; 

 

4) Execute defined strategies. 

Outcomes:  Updated organizational environment diagnosis; 

 Updated actions plan; 

 Updated project plan. 

Observation:  Usually, the performer has no influence to change 
organizational environment to enable creativity and idea 
generation but must propose the necessary adjustments in the 
organization's environment or at least make it viable in the 
project environment; 

 After the approach implementation, this activity is going to be 
performed routinely every new project or changes in the 
organizational environment. Thus, after few iteration, the 
project manager should be responsible for it. 

Performers:  Project manager, Approach implementer or researcher. 
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C.3.5 IMPACT AND FEASIBILITY ANALYSIS 

At this stage, each innovative idea is evaluated in terms of impact and feasibility for 

the project or organization, but the rules defined in the improvement process must be 

followed, and the process group must be involved. 

Goal:  Analyze the impact and feasibility of each potential innovative 
idea; 

 Define strategies to implement each innovative idea feasible. 

Start Criteria:  New potential innovative idea. 

Income:  Organizational environment diagnosis; 

 Actions plan. 

Exit Criteria:  Each innovative idea analyzed and strategies defined. 

Steps: 1) Meet with the process group and project team, and analyze the 
impact and feasibility of each potential innovative idea; 

2) Defines the applicability of the innovative idea in the current 
project or for future projects; 

3) Define strategies to adopt the specific approach, tools, and 
techniques. 

Outcomes:  Updated actions plan. 

Observation:  Usually, the performer has no autonomy to implement an 
innovative idea but a partial autonomy and restricted to the 
project can be negotiated with the process group; 

Performers:  Project manager and Process group. 

 

C.4 DEAL WITH INNOVATION 

The fourth process approach is Deal with Innovation, whose purpose is to maximize 

the Impact Factors that enable the innovation implementation. It consists of two activities 

that are shown in Figure C.5 and described in the following subsections. 

 

Figure C.5: Activities of the Deal with Innovation process. 
Source: The author 
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C.4.1 INNOVATION IMPLEMENTATION PLANNING 

Regardless of radical or incremental innovation, the project manager must develop 

a specific plan to manage this project, choosing an adequate approach, tools and techniques 

to deal with the innovation, and avoiding stifles. 

Goal:  Identify an adequate approach, tools, and techniques to deal 
with the innovation, and avoiding stifles; 

 Adjust the project plan. 

Start Criteria:  New potential innovative idea; 

 New innovative project. 

Income:  Organizational environment diagnosis; 

 Actions plan; 

 Project plan. 

Exit Criteria:  Innovative Project Planed. 

Steps: 1) Meet with the process group and project team; and elicit 
adequate approach, tools and techniques to deal with the 
innovation, and avoiding stifles; 

2) Define strategies to adopt the specific approach, tools, and 
techniques. 

 

3) Execute defined strategies. 

Outcomes:  Updated actions plan; 

 Updated project plan. 

Observation:  After the approach implementation, this activity is going to be 
performed routinely every new project or changes in the 
organizational environment. Thus, after few iteration, the 
project manager should be responsible for it. 

Performers:  Project manager and Process group, Approach implementer or 
researcher. 

 

C.4.2 INNOVATION ASSESSMENT 

At this stage, each innovative idea or project is assessed in terms of applicability and 

effectiveness, following the organization rules. 

Goal:  Identify an adequate approach to assessing innovative idea or 
project; 

 Adopt the innovation. 

Start Criteria:  New potential innovative idea; 

 New innovative project. 
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Income:  Organizational environment diagnosis; 

 Actions plan; 

 Project plan. 

Exit Criteria:  Innovative Project Assessed. 

Steps: 1) Meet with the process group and project team; and elicit 
adequate approach, tools, and techniques to assess innovative 
idea or project; 

2) Define strategies to adopt the specific approach, tools, and 
techniques. 

 

3) Execute defined strategies. 

Outcomes:  Updated organizational environment diagnosis; 

 Updated actions plan. 

Observation:  After the approach implementation, this activity is going to be 
performed routinely every new innovative idea or project. 
Thus, after few iteration, the project manager should be 
responsible for it. 

Performers:  Project manager and Process group, Approach implementer or 
researcher. 

 

C.5 INNOVATIVE UNCERTAINTY MANAGEMENT 

The last approach process is the Innovative Uncertainty Management, whose aim is 

to manage the adoption of innovative ideas or innovations in organization's software 

development and considering the uncertainties and risks involved. This process is an 

instance of Marinho's approach, and its stages are listed here as activities. 

 

Goal:  Identify and manage uncertainty and risk in innovative idea or 
project. 

Start Criteria:  New potential innovative idea; 

 New innovative project. 

Income:  Organizational environment diagnosis; 

 Actions plan; 

 Project plan. 

 Uncertainty approach. 

Exit Criteria:  Uncertainty and risk management. 

Activities: 1) Characterizing Projects; 
2) Identifying Uncertainty Sources; 
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3) Detecting Early Signs; 
4) Sensemaking; 
5) Managing the Risks; 
6) Unexpected Outcomes. 

Outcomes:  Updated actions plan; 

 Updated project plan. 

Observation:  After the approach implementation, this activity is going to be 
performed routinely every new innovative idea or project. 
Thus, after few iteration, the project manager should be 
responsible for it. 

Performers:  Project manager, Approach implementer or researcher. 
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D INTEGRATING ISPM WITH PMBOK 
 

This appendix presented a structured view of the integration between ISPM and 

PMBOK. The five processes and the twenty-two activities of the approach are mapped in the 

project management lifecycle processes (initiating, planning, executing, monitoring & 

controlling and closing). Figure D.1 shows the activities mapped in the project management 

lifecycle processes. 

 

 

Figure D.1: ISPM activities mapped in the PM Lifecycle processes 
Source: The author 
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D.1 INITIATION 

During the project initiation phase, activities of the Setup Approach process could 

be applied. This process aims to set up the approach to the characteristics of the project-

oriented software factory and projects. Figure D.2 illustrates the activities mapped in the 

project initiation phase.  

 

Figure D.2: ISPM activities mapped in the project initiation phase. 
Source: The author 

The Organizational Diagnosis (Organizational Environment Analysis, Manager and 

Goals Analysis and Tools and Motivation Criteria Definition) is carried out at least once in the 

approach configuration for the project-oriented software factory. However, it should be 

performed periodically, especially when there are changes in organization structure or 

policies since they can modify the organizational environment where projects are 

conducted. Motivational Seminar should be performed when new teams or members are 

added to the organization.  

During the initiation phase of the project, these activities should be performed if 

the approach has not yet been settled up for the organization or changes have occurred in 

the organization or team. 
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D.2 PLANNING 

During the planning phase of the project, activities of the Setup Approach, Eliminate 

Barriers, Foster Innovation, Deal with Innovation, and Innovative Uncertainty Management 

processes could be applied. Figure D.3 illustrates the activities mapped in the project 

planning phase.  

 

 
Figure D.3: ISPM activities mapped in the project planning phase. 

Source: The author 

In Setup Approach, the Project Diagnosis (Project Type Identification, Stakeholder 

Analysis, and Success Criteria Definition) is performed once for each new project. As a result, 

the type of project and innovation is identified. For projects with radical innovation, it is 

necessary specific cares since the need for innovation is already “known”. Therefore, this 

project should be managed, taking into account the Deal with innovation process. For 

projects with incremental innovation or “unknown”, the practitioners should worry about 

fostering for innovation to flourish. In this case, the project manager should take into 

account the Foster Innovation process.  

Whatever the project classification, the project manager must ensure that 

innovation is not stifled by the procedures and processes of the organization. The 

Eliminating Barriers process has this concern and could be applied. 
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In this process, Enable Information Sharing and Promote Flexible Management are 

carried out. As a result, strategies to promote the participation of everyone and to the 

adoption of the changes are defined, and project and action plans are updated. 

Regardless of radical or incremental innovation, the Deal with innovation process 

could be applied, whose purpose is to maximize the Impact Factors that enable the 

innovation implementation.  The project manager must develop a specific plan to manage 

this project, choosing an adequate approach, tools and techniques to deal with the 

innovation, and avoiding stifles. These goals are addressed by Innovation Implementation 

Planning activity. As a result, strategies to adopt the specific approach, tools and techniques 

are defined, and project and action plans are updated. 

Aiming to maximize the Impact Factors that provides fostering innovation, the 

Foster Innovation process could be applied. This process is executed to enable the 

innovative ideas generation that can produce or not innovations in technology or 

organization's software development process. The Incentive to Diversity and Openness, 

Enable Collaboration and Knowledge Sharing, Foster Human Resource and Enable Creativity 

and Idea Generation activities aimed at providing an appropriate environment for the 

engagement of everyone involved in the development process, generate a sense of 

belonging and encourage everyone's participation. As a result, some strategies to foster 

innovation are defined, and project and action plans are updated. 

In order to manage the adoption of innovative ideas or innovations in organization's 

software development and considering the uncertainties and risks involved, the Innovative 

Uncertainty Management process could be applied. The Characterizing Projects, Identifying 

Uncertainty Sources and Managing the Risks are performed, and project and action plans are 

updated. 

D.3 EXECUTING 

During the executing phase of the project, activities of the Foster Innovation, Deal 

with Innovation, and Innovative Uncertainty Management processes could be applied. Figure 

D.4 illustrates the activities mapped in the project executing phase.  
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Figure D.4: ISPM activities mapped in the project executing phase. 

Source: The author 

During the planning phase, some strategies were defined by the activities of Foster 

Innovation and Deal with Innovation. These strategies must be applied during the executing 

phase to foster and deal with innovation. 

In addition, the Detecting Early Signs and Sensemaking are performed, aiming to 

perceive some signs of innovative uncertainty. The project manager must be aware of these 

uncertainties and deal with them in the next phase.  

 

D.4 MONITORING & CONTROLLING 

During the monitoring & controlling phase of the project, activities of the Foster 

Innovation, Deal with Innovation, and Innovative Uncertainty Management processes could 

be applied. Figure D.5 illustrates the activities mapped in the project monitoring & 

controlling phase.  
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Figure D.5: ISPM activities mapped in the project monitoring & controlling phase. 

Source: The author 

During the executing phase, some strategies to foster and deal with innovation 

were applied, and its results must be accessed. In Foster Innovation, the Impact and 

Feasibility Analysis is performed. Each potential innovative idea, generated in the previous 

phase, is analyzed in terms of impact and feasibility by the process group and project team. 

As a result, the applicability of the innovative idea in the current project or for future 

projects and strategies to adopt the specific approach, tools and techniques are defined. 

In Deal with Innovation, the Innovation Assessment is performed. Each innovative 

idea or project, generated in the previous phase, is assessed in terms of applicability and 

effectiveness by the process group and project team, following the organization rules. As a 

result, the adequate approach to assessing innovative idea or project is defined and 

performed, and the innovation is adopted if the assessment was positive. 

In addition, the Managing the Risks and Unexpected Outcomes are performed, 

aiming to manage innovative uncertainty and its consequences.  


