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A obra denominada “Information Systems and Technology Management
contempla dois volumes de publicacdo da Atena Editora. O volume |l apresenta, em
seus 26 capitulos, um conjunto de estudos sobre a aplicagéo da gestdo do conhecimento
aos processos de gestao organizacional, operacional e de projetos.

As areas teméticas de gestao organizacional e de projetos mostram a importancia
da aplicacdo dos sistemas de informacdo e gestdo do conhecimento na cultura
organizacional e no desenvolvimento de novos projetos.
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em novas reflexdes acerca dos topicos relevantes na area de gestdo do conhecimento
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inovadores.

Boa leitura!

Marcos William Kaspchak Machado
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CAPITULO 13

DEFINITIONS FOR AN APPROACH TO INNOVATIVE
SOFTWARE PROJECT MANAGEMENT
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ABSTRACT: In recent decades, organizations
have structured its activities around projects.
We have become a driven-projects society.
Among other benefits, successful projects allow
reducing costs and increasing profits as well
as improving quality and customer satisfaction.
Innovation is one of the keys to success in an
organization. However, due to the high level
of uncertainty and complexity, the threats
identified by innovation in 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 a
high rate of project failure. In a typical software
development environment, it is not different.
Based on this, the primary objective of this
study is to contribute to project success by
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proposing an approach to guide team members
about the management of innovative software
projects, fostering innovation and avoiding it
to be stifled. The research method used in this
work is based on the principles of Evidence-
Based Software Engineering. The results of this
research contribute to the project management
field, defining an approach to the innovative
software project management, and helping
project managers to realize the opportunities to
promote innovation and manage it.
KEYWORDS: Software Project Management.
Innovation in Projects Management. Software
Projects. Innovation

11 INTRODUCTION

The new millennium has brought a
deep and rapid transformation in society and,
consequently, the economy. A new competitive
scenario has been established, being influenced
by the fast pace of technological change, as
well as geopolitical redefinition and economic
Thereby,
that to survive the competition in the business

globalization. organizations know
environment they must learn and generate
knowledge. This reality is no longer restricted
to conference proceedings; it is already news in
business magazines (MARINHO, 2015).
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Organizations have experienced a transformation process in order to gain
competitive advantage and market position, generating profound changes in the way the
activities are organized, trying to create rapid and effective responses to market needs.
An action set represent these responses, such as increased investment in research;
the creation of new working relationships (outsourcing); the growth of collaboration
between organizations (alliances), among others. For organizations, these changes
reflect their capability and agility in taking advantage of opportunities, respecting their
limitations (DIMAGGIO, 2001).

Stay competitive in this scenario means that organizations need to be able to
adapt, adopt new strategies and provide continuously new products and services. In
this sense, the organization of activities in projects has become more important over
time, especially if aligned with the organization’s business strategies (MARINHO, 2015;
STADNICK, 2007).

Considering the scenario presented, the need for innovation has become a
decisive factor for the strategic success of organizations, supporting the long-term
competitiveness (KAPLAN; NORTON, 2004; KOTLER, 2000). Innovation and projects
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 to,
these changes (MARINHO, 2015). Deakins and Dillon (2005)via rapid time-to-
market of repeated high quality and innovative solutions. This has created the need
for an approach to product development that encourages experimentation and mass
customisation, yet also allows just in time (JIT argue that the key to success in this
scenario is via high quality and innovative solutions.

Considering the above, it is necessary to deepen the understanding of innovation
and projects, its scope and relevance, as well as the interconnection between them to
thrive in this competitive environment.

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) (MARANHAO; MARINHO; DE MOURA, 2015).

Filippov and 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’.
However, argue that innovation projects differ from conventional and therefore, we
should use a specific approach for managing them: “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’.

Thus, based on Oslo Manual’s wider innovation definition, Innovative Software
Project Management (ISPM) is the term used to define this research scope, which
investigate the software project management when there is innovation in product,
process, technology or organizational method (MARANHAO; MARINHO; DE MOURA,
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2015).

Besides the introductory section, this paper is structured as follows: Section 2
presents a theoretical background; Section 3 discusses the research method; Section 4
presents the systematic review on ISPM; Section 5 discusses the strategic orientations
for ISPM and finally Section 6 contains the conclusion.

2| BACKGROUND

2.1 Innovation

The innovation literature has been concerned with creating typologies, in order to
facilitate the understanding of the its 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”(PALETZ, 2012).

This dichotomous distinction is the simplest way to classify innovation, but it is
still widely used. As stated earlier, according Fagerberg (2009), innovation could be
classified 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.

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)via rapid
time-to-market of repeated high quality and innovative solutions. This has created
the need for an approach to product development that encourages experimentation
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and mass customisation, yet also allows just in time (JIT. Organizing work in projects
has been a growing phenomenon in our society. Organizations and individuals are
organizing themselves around projects. We have become a society driven by projects.
Research and practice in the field of project management (PM) have evolved as a
response to this fact.

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; IAKOVLEVA, 2014)we consider software
development type Information Technology (IT: The International Association of Project
Management (IPMA); The Project Management Institute (PMI);The Association
for Project Management (APM); PRojects IN Controlled Environments version 2
(PRINCEZ2); The Project Management Association of Japan (PMAJ).

However, Dvir et al. (1998) argue that a universal theory of project management
applicable to all types of projects, 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.

In this context 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.

2.3 Software Project Management

The software has played an important role for 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.

According to Wohlin and Aurum (2014) software is the direct result of the
cognitive processes of individuals involved in working on 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 project
management.

Hewagamage and Hewagamage (2011) stressed that software is intangible
products 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
(MARINHO, SAMPAIO, MOURA 2018) have been specially conducted to improve the
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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”.

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 projects where innovation is present.

2.4 Innovative Project

According Marinho (2015), innovation and projects should be on the executive
agenda, aiming to respond to, or to influence to, business environment changes. Tucker
(2001) argues that creating tangible value for the customer, improving processes, and
building new opportunities are the result of a successful innovation. To ensure that the
organization achieves its objectives is necessary to implement an innovation process
based on a set of tasks and procedures (RODRIGUEZ-GARCIA et al., 2014).

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 risks of innovation projects.

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: “an 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 changesonsomething that
existsas product, service and process(DVIR; SHENHAR, 2012; IAKOVLEVA, 2014).

Carvalho (2009) indicates that there is a growing interest of organizations for the
recognition of different types of innovation projects, in order to identify the appropriate
approach to enableinnovation project with distinct characteristics.

Considering the presented in this section, this research proposes an approach
that recognizes the different types of innovative projects and supports the project
managers to deal with those, fostering innovation and avoiding stifles it.

In this context, when the project manager faces a radical innovation project, he or
she should worry about all activities related to innovation already “known”, that is, he or
she already know of the existence of innovations in the project and have to try to mitigate
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their risks and uncertainties. However, in non-radical projects, 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 Impact Factor

Projects are unique, they differ in size, purpose and complexity, therefore, the
criteria for measuring success varies from project to project. The traditional measure
for assessing the success of the projects is related to the “triple constraint”: cost, time
and quality / 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 success of PM and project success (MIR; PINNINGTON,
2014; PAPKE-SHIELDS; BEISE; QUAN, 2010; SANJUAN; FROESE, 2013)t.

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; MIR; PINNINGTON, 2014; SANJUAN; FROESE, 2013).

We identified some categories of factors that affect project management and
consequently the innovative project success, which are: tools, techniques, processes,
practices, organizational capabilities and IT assets.

Some authors organized the CSF in groups to facilitate the analysis and a
better understand of their relationship. In same way, the factors were organized in
three groups: Management Instruments, Approaches, and Organizational Factors; as
depicted in Figure 2.1.

As a result, some tools and techniques were identified: Assigned project sponsor,
Change request, Contractdocuments, Ganttchart, 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 evaluation,
and Project mission statement (BESNER; HOBBS, 2006, 2008; D’ALVANO; HIDALGO,
2012).

In terms of 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™ Day and 20% Time) (HASSAN et al., 2011;
MOE et al., 2012; PAPKE-SHIELDS; BEISE; QUAN, 2010; REICH; SAUER; WEE,
2008).
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Figure 2.1: Impact Factors to ISPM

Five classes of organizational capabilities were identified, as showed below
(DAVIES; BRADY, 2000; MOE et al., 2012; SIMON, 2006).

Motivation: Recognition program, Creative stimulants, Encouragement of ini-
tiatives, 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 Open-
ness;

+  Knowledge: Continuous Training and education of staff, Availability of com-
munication channels for information dissemination, Systems for data base,
data transfer and documentation, Knowledge sharing, Knowledge diffusion,
Variety of knowledge sources, Attention to innovative ideas, Freely expres-
sion of ideas, and Instant assessment of innovative ideas

« Capital: Reward system for innovative ideas, Resource provision for innova-
tive ideas, Diversification on employee skill, Employee skill level, and Cross-
-functional teams responsible for innovation;

« System: Engaging support from the organization’s leadership, Defining suc-
cess criteria and measurable success indicators, Degree of bureaucracy,
Degree of hierarchy, Risk taking culture , Entrepreneurial culture, Flexibility,
and Decentralization.

In terms of IT assets, were identified (ARAL; WEILL, 2007; ROSS; BEATH;
GOODHUE, 1996; STOEL; MUHANNA, 2009; TARAFDAR; GORDON, 2007):

« Infrastructure: Foundation of shared IT services. Provide flexible base for
future business;
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+ 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 responsi-
bility for the effective application of IT.

Therefore, we 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 (MARANHAO;
MARINHO; DE MOURA, 2015).

31 RESEARCH METHOD

This section presents the research method used in this work. The methodology
aims to show the way forward by the researcher, helping him / her to reflect and make
more reliable research results. The method used is based on the Experimental Software
Engineering principles which is based in conducting primary and secondary studies in
different investigation stages (KITCHENHAM; CHARTERS, 2007).

The first step to start a scientific research is getting to know its main concepts and
possible information sources. This step evaluates whether a baseline already exists
with the main area concepts which could be used as a starting point for the research.
An exploratory literature review was performed with the aim of identifying the basic
concepts and the main research sources in the domain area.

Having identified and known the research area main concepts, the next activity is
to obtain scientific evidence to allow the field maturity analysis of the area in question.
One of the main methods used is a rigorous procedure called Systematic Literature
Review (SLR) or in short form Systematic Review ( KITCHENHAM; CHARTERS,
2007).

Once the scientific evidence is obtained, the next step is to consolidate the
knowledge, analyze all the evidences and identify necessary elements to build the
initial approach to ISPM.

4| A SYSTEMATIC LITERATURE REVIEW ON ISPM

In this research, an exploratory review was carried out, as presented in Section 2.5.
As a result, were identified some categories of factors that affect project management
and consequently the innovative project success, which are: tools, techniques,
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processes, practices, organizational capabilities and IT assets; as depicted in Figure
2.1

Therefore, the main impact factors related to Innovative Software Project
Management (ISPM) were investigated, in order to understand how these can affect
and contribute to the improvement and success of software projects (MARANHAO;
MARINHO; DE MOURA, 2015).

This section presents a systematic literature review of Innovative Software
Project Management (ISPM), helping to identify the factors that affect the ISP and their
management and how managers can prepare themselves for the challenges of their
innovative projects (MARANHAO; MARINHO; DE MOURA, 2015).

4.1 Findings

Our findings show that the number of papers on innovation projects 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
projects. 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. We found evidence that an organic,
flexible and informal structure of the organizations enables the generation of ideas and
innovative behavior, avoiding stifle innovation. In terms of processes and practices,
we have 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 projects.

51 THE APPROACH ELEMENTS

As aresult of literature review analysis and considering the impact factors influence,
this chapter presents the necessary elements to construct the initial approach of ISPM.

Considering the types of innovation, radical and incremental, it is common to
associate the radical type as a real innovation, where the project manager should worry
about all activities related to innovation already “known”; that is, project manager is
already aware that innovation is present in the project and have to try to mitigate their
risks and uncertainties (DVIR; SHENHAR, 2012; FORSMAN, 2011; KENNY, 2003)t.

However, in non-radical projects, we 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 before would not be achieved.

As previously shown, innovative projects have specific characteristics and needs,
having to be managed differently from conventional projects for being successful.
The adaptations needed to manage innovative projects should not be limited only to
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management of activities directly linked to innovation already “known”. Just as important
are activities that enable to foster innovation appear, avoiding stifle it.

At this research stage, the necessary elements to construct the initial approach
have been identified. The types of innovation served as a reference to define the
relationship between elements and analyze the impact factors influence on them.

A draft of the initial approach of this work was developed but has not yet defined
a process, rules and restrictions to connect the elements. In this version, the elements
are presented, describing their concepts and related impact factors. Thus, Figure 5.1
shows the initial approach and its elements.

The first approach element is Project Classification, where the type of project
is identified and adaptation of the management style is presented, on Section 5.1;
in Section 5.2 the concern about action to foster innovation is shown; in Section 5.3
it is exposed some activities to improve the project management when innovation is
presented; Some attitudes to avoid stiffens it is discussed on Section 5.4. Finally, in
sections 5.5 and 5.6 the management of uncertainties and risks is shown.

Project
Classification

Risk
Management Innovation

Uncertainty - Innovative
Management Project

Eliminating
Barriers

Figure 5.1: Initial Approach Elements

5.1 Project Classification

Through the use of typologies, classification and taxonomies, and analyzing the
project characteristics, we can recognize and interpret the differences and similarities
between innovation projects in order to adapt the project management approaches
accordingtothe needs of the project managers and the project peculiarities (CARVALHO,
2009; DVIR et al., 1998).
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One of the first typologies of innovation was proposed by Schumpeter (1934) and
distinguishes radical versus incremental innovation. This typology is adopted in several
studies and it is still used today (FAGERBERG, 2009; STADNICK, 2007).

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. However, this framework is still based on the traditional dichotomy between
incremental and radical.

The classification of projects 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 Innovative Projects element.

For projects with incremental innovation or “unknown”;, we should worry about
fostering for innovation to flourish. In this case, the project manager should take into
account the Foster Innovative element.

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 element has this concern.

5.2 Foster Innovation

Incremental innovation projects are associated with adjusting or changing
something that exists as product, service and process; and the level of uncertainty and
complexity is low compared with radical innovation projects. However, how 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”.

To lead with incremental innovation projects or with projects where the existence
of innovation is “unknown”, the project manager must be aware of the tools, techniques
and approaches needed to foster innovation. The project manager should foster the
ideas generation and creativity as well as proper communication to enable collaboration
and knowledge sharing (AFRIDI, 2012; DAVIES; BRADY, 2000; KISHIDA, 2011;
RODRIGUEZ-GARCIA et al., 2014; SCHIAVONE; VILLASALERO, 2013).

The impact factors analysis indicated that the project manager should be
concerned with project members to promote the ideas generation and creativity. To
foster the human resource, leveraging the skills, expertise, and knowledge; some
practices could be adopted as training, rewarding and following the technological
developments, affecting directly the team motivation. In addition to the motivation,

Information Systems and Technology Management 2 Capitulo 13




other aspects should be concerned to enable the ideas generation and creativity, it is
the incentive to diversity and openness (Kishida, 2011; Davies and Brady, 2007).

Some management instruments can be used to promote the ideas generation
and creativity. Use of social media, as crowdsourcing, drives innovation through
communication and collaboration, as well as by means of a semantically enhanced
platform the innovation knowledge can be modeled through ontologies improving the
management of open innovation (AFRIDI, 2012; RODRIGUEZ-GARCIA et al., 2014).

In terms of approaches, we can mention the use of FedEx ™ Days and 20% Time
as a way to give time and space for project members to explore and make mistakes,
helping them to maintain their innovation capacity. Activities and incentives used to
promote innovation require thought, planning, and development, since through these
actions is that the types of innovations that are created (MOE et al., 2012).

The use of tools, practices, and approaches to foster innovation can act as a
springboard to raise the level of innovation among projects, giving rise to them which
did not exist before, as well as transforming incremental innovation projects in radical
innovation projects.

As proposed in this section, incremental innovation projects are suitable for the
Foster Innovation element. However, the use of tools, practices, and approaches
presented in this element should encourage the “unknown” innovations to flourish also
in radical innovation projects.

Even in a project with a low level of innovation, the project manager should pay
attention in the project uncertainties. The Uncertainty Management element addresses
this issue.

5.3 Innovative Project

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
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. However, the use of agile approaches has
emerged as an effective method for projects in this context (BERGGREN; JARKVIK;
SODERLUND, 2008; CONFORTO; AMARAL, 2010; DEAKINS; DILLON, 2005; WU;
ROSE;LYYTINEN, 2011)via rapid time-to-market of repeated high quality and innovative
solutions. This has created the need for an approach to product development that
encourages experimentation and mass customisation, yet also allows just in time (JIT.
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’.
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Intending to mitigate the risks inherent in this type of innovative projects, the
project manager should use strategies to enable innovation. One strategy being used
is the flexible use of Stage-Gate, in order to ensure the effectiveness of the investment
(VAN OORSCHOT et al., 2010).

Some tools and techniques can be used to reduce uncertainty and risks, improving
the planning of these projects. Among other tools, we 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.

Even using the appropriate tools, techniques, and approaches, the uncertainty
level of these projects remains high. Thus, the project manager should be able to
handle the uncertainty management. The Uncertainty Management element addresses
this issue.

5.4 Eliminating Barriers

Several authors, as Filippov and Mooi (2010) and Dodevska and Mihic (2014),
have studied innovation projects (IP) and argue that they are a specific type of project
and they cannot be managed the same way as conventional projects. As Keegan and
Turner (2002) argue, “A revision of traditional project management guidelines may be
necessary given the potential of conventional approaches to managing (innovation)
projects to stifle innovation”.

For organizations to be successful in innovation, some activities should be
undertaken. One is to foster innovation by promoting the ideas generation, creativity
and motivation of the team. However, organizational capabilities should be prepared
to help these activities (DAVIES; BRADY, 2000; 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
element. The actions to eliminate these barriers would help in designing a promising
organizational environment to innovation (BANNERMAN, 2013; PALETZ, 2012).

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, allowing the share of information and other scarce resources across functional
areas, and provide mechanisms for decision making and conflict (DAVIES; BRADY,
2000). The project-based organizational style could be adopted to address the needed
flexibility to lead with innovative projects (FILIPPOV; MOOI, 2010; KEEGAN; TURNER,
2002).

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, we can improve
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or create new organizational capabilities and thus obtaining better performance in an
environment: new, uncertain, and constantly changing; as the innovation projects.

As shown in this section, the barriers elimination to innovation is related to the
organizational structure. Usually, the project manager has no influence to change it.
However, the knowledge of this element 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 project manager should take into account this
element regardless of project type (radical or incremental).

5.5 Uncertainty Management

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 high level of uncertainty and that has a relationship with the level of
innovation of these projects (MARANHAQO; MARINHO; DE MOURA, 2015).

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. Agreeing with this concept, Marinho et al., (2018) proposed an approach
to manage uncertainties in software projects and we suggest its use in our approach.

5.6 Risk Management

Innovation projects are a specific type of project, which is distinguished from
conventional projects, mainly due to the high degree of uncertainty and risk, especially
in the initial project phase, when it is necessary to define the project objectives. The risk
management of innovation projects faces additional difficulties due to the plurality of
risk sources for this type of project: management, technology and market (DODEVSKA;
MIHIC, 2014).

Shenhar et al. (2004) argue that ‘the objective of risk management is not
to eliminate risks, but to manage them across the project so as to avoid investing
excessive resources in the solution of a given risk while neglecting others”. Innovation
is about change and the project manager should be more open to change.

In terms of tools and techniques, the project manager can use the Risk Breakdown
Matrix to reduce uncertainty and risks, improving the planning of these projects
(DODEVSKA; MIHIC, 2014). However, with regard to the uncertainty management,
once uncertainty is revealed, analytical techniques such as risk management can be
used in project management (MARINHO, 2015).

6 | CONCLUSIONS AND FUTURE WORKS

A large number of project management approaches do not consider the impact
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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, leading us to suggest that we need a specific
approach to manage these threats. The use of management innovation in projects can
be a determining factor in project success.

This work was built on evidence-based software engineering and provides
subsidies for the need to address innovation in software projects in order to reduce
the negative impacts caused by uncertainties, risks, and complexity. It also contributes
by defining an approach to innovative software project management (ISPM), fostering
innovation and avoiding it to be stifled.

The theoretical approach, considering only the elements, impact factors, and their
relationships, is an important step towards the creation of knowledge in the innovative
software project management, and the move towards a comprehensive approach,
considering the process definition, with rules and restrictions.

The results of this research contribute to software project management in two
ways. First, the development of initial approach presents a way to manage innovation
using the strategies and orientations that can support professionals and researchers
in identifying relevant challenges and development of solutions for projects. 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.

The use of the theoretical approach helps the project manager to deal with
innovation project, taking advantage of opportunities to foster innovation and avoid
stifle it. Thus, the results of this research contribute to increasing innovation and
consequently the organization’s success.
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