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In the last decades, the management of innovation has achieved increasing importance

in both academic and business environments. For the companies, an effective engage-

ment in innovation efforts involves the adoption of management models to guide the

definition of organizational processes to conduct innovation opportunities throughout

the organization. In this context, graphical representations can strongly communicate

the central propositions of each model, accelerating the diffusion and influence of such

models in both academic and business environments. Based on an academic database

search, and snowball procedure, models were selected considering the unique charac-

teristics of their graphical representation. This article contributes to the knowledge in

the field by proposing a typology of innovation management models, highlighting mod-

el’s biases, gaps, strengths and weaknesses, and by identifying important tensions

among models that spillover to the innovation management field in both research and

practice. This article discusses conflicts regarding the limits of the innovation process

(events that start and end the process and complementary approaches), the limits of

focusing on processes, the differentiation of research and development and new product

development activities. In the end, the article addresses emerging approaches related to

radical innovation, design thinking and startups, and stresses contributions for research

and practice.
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1. Introduction

Innovation management is a complex phenomenon

with strong interdisciplinary characteristics, and its

practice permeates many of an organization’s focuses

and functional activities (Tatikonda and Montoya-

Weiss, 2001; McDermott and O’Connor, 2002). Inno-

vation studies have been developed for decades and

cover many areas of knowledge (Martin, 2012). Partic-

ularly in the management field, it is important to rec-

ognize seminal contributions such as those of Burns

and Stalker (1961), who first related innovation in dif-

ferent forms of organizations, and Christensen (1997),

who presented the concept of disruptive technology

and its consequences for the management of current

and new businesses, among many others. Utterback

(1970) was one of the first authors who tried to model

the innovation process, synthetizing it in a mnemonic

and simple graphical representation. Because the mod-

els available in the literature often unfold into the spe-

cificities demanded by various conditions, this study

focuses on general models. The aim of this study is to

generate insights that enable a deeper understanding of

the innovation management field.

The literature shows several approaches to innova-

tion management, many of them illustrated by a graph-

ical representation, such as the famous funnel analogy

or the stage-gates. Any graphical representation tends

to emphasize specific aspects of the pillars on which it

is built. However, Tidd et al. (2001) argued that there

is a convergence around a basic structure of innovation

and that a proper balance between simplification and

representation is necessary. Moreover, graphical rep-

resentations give strength and visibility to models,

making their understanding as well as their diffusion

to practitioners much easier.

Rothwell (1992) performed a historical analysis of

innovation management models from the 1960s

onwards and found a pattern of evolution that started

with linear models and moved to interactive ones. The

first generation had a predominance of innovation

driven by technology, and the second generation had

a predominance of innovation driven by the market, a

conflict well addressed by Kline and Rosenberg

(1986). The third-generation models recognize tech-

nology or market combinations to trigger the process

and add return loops between the phases. The fourth-

generation models favor the perspective of parallel

activities that are aided by alliances and partnerships;

fifth-generation innovation is perceived as a continu-

ous process, integrating a comprehensive network of

relationships and customized responses.

Studies of innovation management have focused

mostly on large companies that have resources in their

formal budgets and well-structured product develop-

ment processes (PDP) or research and development

(R&D) operations. Linearity could be considered a

key feature of the main models based on the PDP pro-

cess, as proposed by Salerno et al. (2015). However,

as Kline and Rosenberg (1986) state, “innovation is

complex, uncertain, somewhat disorderly, and subject

to changes of many sorts”, which reduces the explana-

tory power of models that depict innovation as a

smooth and well-behaved linear process (Adams

et al., 2006). Apart from process representations,

graphical models can consider strategy, organization,

forecasting, and open innovation, encompassing a

vast list and showing the diversity of approaches.

Our study begins with a literature search of innova-

tion process models based on the characteristics of

their graphical representations and organizing models

into groups that highlight their biases, gaps, strengths

and weaknesses. Then, we conduct a review and com-

parative analysis among models and groups, identify-

ing important tensions among models that spillover to

the innovation management field in both research and

practice. The ultimate goal is not to build a new con-

vergent model, but rather to highlight both the diver-

sity and gaps among the analyzed models. In doing so,

this study organizes the existing knowledge to support

choices regarding innovation management for practi-

tioners and shows opportunities for further studies.

This article is structured as follows: section 2 presents

the methodological approach, which included select-

ing 16 models for deeper analysis; section 3 discusses

the selected models, highlighting their main contribu-

tions; section 4 presents an integrated discussion of the

models and attempts to extract and interpret their

organizational assumptions, biases, gaps and main

points of tension; and final considerations and other

comments related to models and emerging topics in

innovation management are presented in section 5.

2. Methodological aspects

The literature review was initiated by searching the

databases of scientific publications. In a search of the

Web of Knowledge database on September 2016,

2,647 documents were returned for the expression

“innovation process” and 593 documents were

returned for the expression “innovation man-
agement” 1 “model”. Most part of the documents

were not aligned with this study’s goals.

As a rule, innovation management models are most

commonly evidenced by their graphical representa-

tions. Thus, a way to identify influential models in

innovation management is a direct search for those

representations. Therefore, articles in the field of
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“Business, Management and Accounting” were

searched in the Scopus database using the term Inno-
vation Process, which returned 10,730 documents.

Five journals returned more than 200 results each

(Research Policy, 430; Technological Forecasting

and Social Change, 329; Technovation, 325; Interna-

tional Journal of Technology Management, 248; and

Journal of Product Innovation Management, 243).

Using the same term in the ScienceDirect database

but directly searching for images and filtering accord-

ing to matching journals between the two databases

(with the only exception of the International Journal

of Technology Management), 1,204 representations

were returned. Sorting by relevance and graphically

analyzing the first 120 results, only 24 of the results

could actually be considered models of innovation

management. The remaining representations were

distributed among network diagrams, organizational

models, and others. This search confirmed the plural-

ity of approaches for innovation management.

Another issue that influenced which models were

included in the analysis was how to elect “classic”

models. Recurrent models in the literature, such as the

development funnel by Clark and Wheelwright

(1992) and the stage-gates by Cooper (1993), gained

notoriety through the books in which they were first

presented and would not be identified in a traditional

search of indexed articles. No doubt, these models

have inspired many other innovation models (Katz,

2011), which was confirmed after reviewing the bibli-

ographic references of the articles returned. This fact

led us to rethink the option of just applying replicable

algorithms (as performed by systematic literature

reviews) in favor of a more flexible approach. Thus,

the search was extended to books that contained

graphical models of innovation management. This

search was conducted in the archives of universities in

the authors’ research network. We refer to this proce-

dure as a snowball method.

At this point, it is important to mention that studies

in the field of fuzzy front end (FFE) of innovation,

although always present among the models searched,

were not taken for analysis. They were not considered

central to this study since their focus is on minimizing

risks and uncertainties associated with innovation

prior to engaging in other processes. Among the sev-

eral models initially searched through the effort

reported, we selected 16 that showed significant

points of dissimilarity. Four basic criteria helped to

identify these dissimilarities and inspired grouping

the selected models: (i) the idea of project selectivity,

which was normally implied in a graphical representa-

tion of multiple projects and their funneling; (ii) the

presence of a process basis, evidenced by the central-

ity of describing activities, stages, and/or decision

points (also expressed by the number of phases in

which the process unfolds); (iii) the importance given

to strategic and organizational elements, e.g., organi-

zational functions and/or departments or subjacent

aspects such as leadership, culture, etc., and their

interaction; and (iv) the notion of capabilities that ena-

ble the organization to conduct innovation efforts in a

regular way. The next section starts with an explana-

tion of the model grouping and analyzes the models

included in each group according to their main

contributions.

3. Models descriptions and analysis

Looking at 120 academic articles and tens of

books, we selected 16 models to guide our analysis

and discussion (Table 1). The last four columns of

Table 1 highlights the criteria applied to group the

models. The dashed lines are used to limit general

similarities within a group, whereas bold or italic

cells highlight the dissimilarity between a group

and the others. Grey backgrounds help to identify

the model groups.

In the subtopics that follow, we summarize the

main contributions of the models surveyed according

to the suggested grouping.

3.1. NPD linear models: activities, stages
and decision points

The first category of models focuses on the NPD

process. According to Table 1, the main dissimilar-

ity between this group and the other groups is the

presence of a strong process-based approach,

which renders models highly prescriptive. Utter-

back (1970) pioneered studies that led to process

models, proposing the following steps: (i) idea gen-

eration (design concept or technical proposal); (ii)

problem solving (invention); (iii) implementation

(bringing the prototype to the first use, i.e., indus-

trialization); and (iv) dissemination (generating

economic and social impact). The idea of the pro-

cess is clearly stated, although the idea of decision

points is not.

Roberts (1988) proposed a model focused on tech-

nology development that highlights the different types

of activities and decisions involved in a project

throughout some stages. However, the most known

innovation process model is probably Cooper’s

(1993) stage-gates for NPD (Figure 1). The graphic

design of this process emphasizes the set of proposed

steps, each one consisting of a list of preset, cross-

functional, and parallel activities. The input for each

stage is a gate that controls the process and serves as a
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point for both evaluation and monitoring. Rozenfeld

et al. (2006) and Amaral and Rozenfeld (2007)

expanded Cooper’s process scope, including informa-

tion and product life cycle, grouping NPD stages into

three distinct macro-phases ranging from strategic

planning for the product until its discontinuation.

Pugh (1991) presented the “total design model”,

which focuses on the technical uncertainties of NPD

and is geared towards complex-structure products fol-

lowing a divergence-convergence cycle: starting from

a general specification, it deepens understanding in

the component design level and reassembles the

results into a complete product, which is then com-

pared to the initial target.

Thomas (1993) proposed that each stage of the

NPD has different dimensions—ideas, concepts, pro-

totypes, products, and marketing programs—and that

each specific product development demands a differ-

ent maturity dynamic for each dimension (Figure 2).

To summarize the main contributions of the models

focused on the NPD process, the development of

innovations essentially follows a set of stages and

decisions ranging from the idea to the fully develop-

ment of an opportunity until its launch. Thus, the pro-

cess tends to converge on a continuous reduction of a

diverse array of risks. Typically, these NPD models

are substantiated by the assumption, which is some-

times untrue, that ideas for innovation can be well

Figure 1. Cooper’s second generation Stage-GatesVR

.
Source: Cooper (1993).

Figure 2. New product development and forecasting processes.
Source: Thomas (1993).
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defined by a company’s existing technology range, by

its defined strategy, or by the market. The result is a

greater adherence to incremental innovations.

3.2. Funnel models: selectivity in a multi-
project perspective

The classical model of Clark and Wheelwright (1992)

presents the idea of a funnel, characterizing the

selectivity of projects (Figure 3). Although this idea is

implicit in NPD models, the funnel graphically and

explicitly shows selectivity. The graphical model

effectively communicates that only a few among sev-

eral ideas will gain space in an organization’s portfo-

lio. The funnel analogy has been widely accepted and

incorporated into further models.

After the dissemination of open innovation ideas

(see, e.g., Chesbrough, 2003), Docherty (2006)

Figure 3. Clark & Wheelwrigth’s development funnel.
Source: Clark and Wheelwright (1992).

Figure 4. Docherty’s open innovation funnel.
Source: Docherty (2006).
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proposed a funnel aggregating multiple options for

intermediate inputs and outputs in a system (Figure

4). Cooper (2008) also sought to adjust his model to

add the characteristics of open innovation. As pro-

posed by Huizingh (2011), “the basic premise of open

innovation is opening up the innovation process” and

the central question concerns knowledge: the internal

use of external knowledge (inbound process) and/or

the external exploitation of the knowledge generated

in a company (outbound process). Nevertheless, the

nature of the models has remained intact: stages and

funneling.

Figure 5. Levy’s innovation model for high technology companies.
Source: Levy (1998).

Figure 6. Jonash & Sommerlatte’s model.
Source: Jonash and Sommerlatte (2001).
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In short, funnel logic demonstrates that the process

of innovation development occurs in environments

with scarce resources. Not all ideas become projects,

and not all projects will be developed to launch. The

open innovation funnel induces dramatic changes in

terms of resource allocation, knowledge management

policy (e.g., intellectual property (IP) management)

and competence building/outsourcing. Therefore, it

proposes a broader view of the processes underlying

innovation.

3.3. Models focused on strategy,
organization and interactions among
organizational elements

Levy (1998) emphasizes interdepartmental relation-

ships and power struggles (Figure 5). When a com-

pany becomes mature in the market, the need to

organize product development in a formal structure

increases, to which this model responds with strongly

departmentalized activities.

Jonash and Sommerlatte’s (2001) model seeks to

demonstrate how different organizational functions

are established around the innovation process and the

elements (culture, leadership, learning, and strategic

clarity, among others) that permeate this process. The

authors argued that innovation must be a strategy for

the entire company and should not be limited to R&D

departments (Figure 6).

Following this view, Temaguide (1998) proposes

the management of technology and innovation

according to a business perspective. The model identi-

fies five key elements in the innovation process: scan

(the environment), focus (attention and efforts on an

innovation strategy), resources (provide the necessary

resources), in-place (implement innovation), and

learn. In turn, Kamm (1987) merges organizational

aspects with the NPD phases. Each stage of the inno-

vation process has an interactive connection to under-

lying organizational aspects, generating both

organizational transformation as the process adjust-

ment. The circular representation challenges the

notion that a defined point triggers or terminates the

process (Figure 7).

In summary, these models emphasize the role of

strategy, structure, and resource allocation to support

the innovation process. The development of innova-

tions continuously transforms the organization, and

this transformation consolidates the organizational

ability to innovate, thus forming a virtuous cycle.

3.4. Capability-centered models

This topic covers models focused on managerial pri-

orities to improve innovation; links with strategy and

organization; ambidexterity; and the specificity of

radical innovation for the generation of new business

platforms.

Hansen and Birkinshaw (2007) proposed the

“innovation value chain”, consisting of idea genera-

tion, selection and conversion, and diffusion. Each of

these stages is considered to be a link in a chain

(Figure 8) and the model proposes that organizations’

managerial efforts should address the weakest link, a

Figure 8. Hansen & Birkinshaw’s innovation value chain.
Source: Hansen and Birkinshaw (2007).

Figure 7. Integrative approach for organizational innovation.
Source: Kamm (1987).
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similar logic to that of the theory of constraints. This

model also highlights the need to pre-fund ideas to

strengthen them before their registration for formal

evaluations.

Goffin and Mitchell (2010) presented a model con-

sisting of three procedural and two organizational ele-

ments. The central axis of the model refers to the

typical NPD process, but they added people and orga-

nization to support innovation. The innovation strat-

egy guides the entire process.

Bessant et al. (2005) considered that incremental

and disruptive innovations require different processes,

following the idea of other organizational ambidexter-

ity studies (e.g. O’Reilly and Tushman, 2004). Innova-

tion strategy and organizational parameters are in the

background of the model’s graphic representation, and

learning is a mandatory stage at the end of the process.

O’Connor et al. (2008) proposed the DNA model to

cope with the challenges of organizing and managing

systematic radical innovation, targeting the generation

of new business platforms (Figure 9). The model con-

sists of three phases: discovery (creation, recognition,

elaboration, and articulation of opportunities), incuba-

tion (to isolate discovery from day-to-day pressures)

and acceleration (scaling up the business until it

becomes sustainable and further transferring to a busi-

ness unit).

In summary, the models mentioned in this section

go beyond the development of new products and rein-

force the need for balanced organizational “hardware

and software”. The models for radical innovation

deepen the understanding of analytic tools by using

different approaches than the models for incremental

innovation. Here, the focus is not on the process, but

on general organization.

4. Analysis and implications

We now proceed to an analytical discussion of the

models. Their strengths are graphical representation

and simplicity, making managerial interpretation

easy. Their weaknesses are numerous. We discuss the

following aspects of such models: (i) the borders of

the innovation process (events that mark its start and

finish) and implications for the scope of innovation

management; (ii) the absence of contemporary issues

of innovation management (such as life cycle man-

agement and open innovation); (iii) the poor distinc-

tion between R&D and NPD issues; and (iv) the

difficulty of addressing radical innovation.

First of all, innovation models are somewhat impre-

cise in regards to the events that mark the beginning

and the end of the process. Many models propose that

“ideas” trigger the process without a concise defini-

tion for this term. What are these “ideas” about?

Strictly speaking, ideas are desirable at any point of

the innovation process. Moreover, even the notion

that generating ideas is the first challenge demands

caution, since Salerno et al. (2015) showed that an

innovation process can be started with a sale or even

by a public call. In addition, even if the early begin-

ning of the innovation process could receive special

attention by “fuzzy front end” studies, Katz (2011)

states that there are also fewer studies dedicated to the

understanding of the final stage of the process (the

“fuzzy back end”), a problem also noted by Adams

et al. (2006).

At this point, it is relevant to compare the models to

extract insights and complementarities with respect to

(1) the central purpose of the process; (2) its starting

event; and (3) its final event (Table 2). The practical

Figure 9. The DNA Model.
Source: O’Connor et al. (2008).
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question here is not at which point the process begins

or ends, but what is the perimeter of the innovation

management efforts and what are the events that mark

the need for other managerial approaches (such as

basic research, continuous improvement or product

lifecycle management).

Since the procedural approach reveals to be ineffi-

cient to model the innovation process when uncer-

tainty is high, the organizational dimension became

the focus of some models, particularly those covered

in subtopic 3.4. However, the models poorly discuss

the links among the phases of the process and the

functional structure that supports them. Discussion

based on organizational theory is rare.

NPD-based models, such as stage-gates or funnel

models, were developed to improve the quality of the

process by establishing a logic of project selection

and evaluation to diminish the risks of investing in

bad projects. Other considerations are not central to

those models. In this sense, the models do not bring

theoretical or practical insights concerning many con-

temporary aspects of innovation management, such as

open innovation, life cycle management, organization

for innovation, or systematic radical innovation. For

instance, an open innovation approach raises new

questions for innovation management models, like:

Must an external idea be evaluated with the same cri-

teria of an internal one? How should a process with

partners be set up? How should partners be managed?

How should a fruitful search of external contributions

be set up? How should co-design processes be set up?

The same reasoning applies to life cycle manage-

ment (highlighted by Rozenfeld et al., 2006; Amaral

and Rozenfeld, 2007), organizational issues (e.g. Gof-

fin and Mitchell, 2010) and approaches to radical

innovation (e.g. O’Connor et al., 2008). How does life

cycle management affect the process? What are the

key points for organizational support? What are the

characteristics of leadership for each phase of the pro-

cess? Knowing that NPD models are well suited for

incremental innovation (O’Connor, 2012), which

ones are well suited for radical innovation?

The graphical models analyzed here have other

limitations. Innovation in products and business mod-

els tends to increasingly occur cross-industry (Gass-

mann et al., 2010). In these situations, network

management elements such as governance, collabora-

tion and upgrading (Humphrey and Schmitz, 2000)

can also shape innovation management processes,

decision criteria and resource allocation. This context

also tends to foster architectural innovations, since the

organizational impact of changing the product struc-

ture is lower in horizontal networks (Henderson and

Clark, 1990). Modularization in product design (Chen

and Liu, 2005) may also catalyze the use of an openT
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model for innovation management by standardizing

interfaces among components developed by different

companies.

In general, the innovation process models poorly

address the distinctions between technological devel-

opment and product development (R&D and NPD),

even though these challenges involve very different

dynamics in terms of learning, time and competen-

cies. R&D has different characteristics than NPD, and

research has different characteristics than develop-

ment (Iansiti, 1995; Chiesa, 1996). Mixing these func-

tions in a single model can be misleading once R&D

is more intense in some businesses than others (Pavitt,

1984) as observed in pharmaceutical industry (Chiesa,

1996).

Cooper (1994) and Cohen et al. (1998) have added

previous stages in their models to cope with the chal-

lenges of applied research, but do not address the dif-

ferent natures of R&D and NPD. Even though Front

End studies such as Khurana and Rosenthal (1998)

discuss the activities that should be performed before

starting a typical NPD, several of these models are not

clear about whether they simply represent activities

prior to the NPD process or whether they are new

processes with their own management approach. This

distinction is present in studies such as Terwriesch

and Ulrich (2008), who propose different bundles to

manage the innovation portfolio, and Clark and

Wheelwright (1992), who affirm that a company may

have a funnel for products and other for technologies.

The discussion introduced in the previous para-

graphs highlights a current, central point for innova-

tion models: which models fit best to radical or

incremental innovation. Tidd et al. (2001) stated that

radical and incremental innovation require different

approaches in terms of organization and management.

This argument is generally found in organizational

ambidexterity studies (e.g. O’Reilly and Tushman,

2004, 2013). The similarity among products or proj-

ects in an organization is consistent with the use

of models that are rich in details of the operational

phases, such as Pugh (1991), Cooper (1993),

Rozenfeld et al. (2006) or Thomas (1993). For this

reason, some innovation models are considered

“mechanistics”, recovering the expression introduced

by Burns and Stalker (1961). In fact, we expect that

incremental innovation face predictable challenges in

predictable phases.

Radical innovation, by turn, presents higher levels

of uncertainty, which affects the predictability of the

project, breaking the sequence of pre-defined activ-

ities. In such cases, the adoption of mechanistic mod-

els with their rigid sequence of activities and decision

criteria undermines the Radical Innovation (O’Con-

nor, 2012). The recognition of this challenge results in

less detailed models in terms of activities, stages and

sequences (e.g. O’Connor et al., 2008). Therefore, we

refer to such models as “organic” models. However,

the way in which the uncertainties are distributed or

concentrated along the development process is also

relevant. In this sense, if technological and/or market-

ing uncertainties are concentrated at a project’s start-

ing point—but, once solved, the rest of the challenge

is fairly predictable—front end approaches might be

combined with mechanistic models to fit the problem.

Assumptions and implications of such consideration

should be explored in light of practice.

Innovation models based on the concept of ambi-

dexterity, such as that by Bessant et al. (2005), high-

light that the management of radical innovation

demands specific organizational structures that differ

from those involved in incremental innovation.

Although recent research reveals different modes of

ambidexterity (O’Reilly and Tushman, 2013), the

central concern is that a unique process (and its subja-

cent organizational elements) will not fit the demands

of different bundles of innovation opportunities.

Nevertheless, these texts do not address how to set up

ambidexterity or how to effectively manage radical

innovation in an organizational environment.

The DNA model (O’Connor et al., 2008) aims to

fill this gap. Systematic radical innovation must be

supported by a well-designed management system.

O’Connor (2012) suggested that to be systematic and

perennial, the management of radical innovation

requires a specific organizational function, with its

own team, missions, roles and responsibilities. The

study of Bagno et al. (2015) is an example of this type

of approach. However, the bias of DNA is in its ade-

quacy for big companies composed by a corporate

level and a set of business units. The challenge of

innovating radically is strongly marked by the typical

rigidness of such a structure and its problems in trans-

ferring the responsibility for innovation through man-

agement levels and business units.

In this context, it is also important to recognize an

increasing debate over “probe and learn” approaches,

which arise in opposition to the “best plan”. Here, the

expression “best plan” refers to the majority of the

innovation models, that suit best to the challenge of

big companies that face resource allocation problems

among many projects seeking to avoid failures. In this

context, a failure is often associated with relevant

financial losses, brand damage, and regulation prob-

lems. Although the learning is always an important

fruit of any failure, it may be so much expensive.

However, there are other contexts, such as new ven-

tures, where learn from failures is a compensatory

strategy for radical innovation. Gassmann et al.

(2010) recognized the importance of approaches

Models for innovation management
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towards early exposure, but the “probe and learn”

strand is strongly supported by startup studies such as

Ries (2011) and Blank (2013). The extent in which an

approach may benefit the other is also an opportunity

for further discussion.

In matter of fact, models for radical innovation in

incumbent large companies and in startups are less

frequent in the literature. Nevertheless, the impor-

tance of radical innovation probably will lead to an

increase interest in such approaches. The next section

discusses emerging trends.

5. What’s next? Emerging trends and
potential impacts in innovation
management

The main models with graphical representation we

discussed above have some common characteristics.

First, they focus mainly on processes, whether proc-

esses like stage-gates or macro processes like Jonash

and Sommerlatte (1999) on the integration of organi-

zational functions around innovation. Second, they

were conceived based on medium-large established

companies with enough projects to justify the creation

of an organizational process. Third, their methodol-

ogy is also similar: to look at what companies were

doing, get patterns, rationalize them and propose a

model. The general focus is on incremental innova-

tion, since companies do not engage in many radical

projects simultaneously, if any. Utterback’s model of

innovation process, Cooper’s stage-gate, Clark and

Wheelwright’s development funnel, they all present

these characteristics. Exceptions are the efforts

towards the understanding of how firms organize sys-

tematic radical innovation, like DNA model (O’Con-

nor et al., 2008).

The process approach towards incremental innova-

tion seems to be well discussed. Different models are

based on the same idea-to-launch process. Criticisms

of this fixed invariable sequence are also at hand, with

alternative processes (e.g., Salerno et al, 2015). In that

sense, emerging approaches for innovation models

focus on radical innovation for incumbent firms

(O’Connor et al., 2008) and on-the-web culture for

startups, like Lean Startup (Ries, 2011), design think-

ing, and some support activities as crowdfunding or

maker spaces. It is not expected that the methodology

of our review senses such approaches. Nevertheless,

they are important, and we must contour bias inherent

of any methodology.

Design thinking is an emerging theme in both litera-

ture and practice (Brown, 2009; Moote, 2013; Keeley

et al, 2013). It has been propelled by Stanford D-

School and by the success of the firm Ideo. It proposes

a guideline for designing products, where observation

of potential users and testing through prototypes are

key issues. For further investigation, we would suggest

that design thinking acts mainly in the idea generation

phase of the innovation process, by structuring idea

generation to be more successful. Also, design requires

further studies to formalize a better definition—it can

be related to a form, to a traditional engineering pro-

ject, or, according to Verganti and Dell’Era (2014) to

innovation in the making sense of things.

The lean startup approach focuses on value creation

in new technological ventures. It proposes to be fast in

conceiving the product and testing it on the market. It

is a different rationale comparing to Porter’s approach

to strategy or to stage-gates process to manage inno-

vation. Interestingly, the approach to systematic radi-

cal innovation in large incumbent firms and the

approach to new value creation in technological start-

ups have important similarities. First, the search for

modeling radical innovation management efforts by

researching companies and startups practices. Second,

they both highlight the utmost importance of uncer-

tainties and their management by the firm. For

instance, both for O’Connor et al. (2008) and for Ries

(2011), market is a construction; it is not a priori

given. Tools and tests are proposed for reducing

uncertainties, like learning plan by O’Connor et al.

(2008) and minimum viable product by Ries (2011).

In this context, corporate acceleration (Kohler, 2016)

is emerging as a hot topic, focused on programs and

processes to foster collaboration between established

companies and startups.

6. Final considerations and implications
for research and management
practice

This study reviewed and analyzed the literature

related to innovation management models with graph-

ical representation. Although the diversity of the sam-

ples could lead to an understanding that such models

may not be combined, they are all presented and

called in literature as innovation management models.

The work has a clear limitation as it does not address

all the literature on innovation management, but only

those models with graphical representations. How-

ever, it covers many of the most diffused models,

such as Cooper’s stage-gates and Clark and Wheel-

wright’s development funnel, as well as some emerg-

ing models related to radical innovation, design

thinking, and startups.

We have identified the models by several means:

traditional search in academic databases, the knowl-

edge of the authors and of their network (including
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the referees of the article, which gave us important

suggestions), and snowball procedure.

The analysis of these models led us to highlight the

importance of defining the points that trigger and end

innovation processes. The end of such processes are

not very clear, and we provided a better understanding

of the final phase (launch, dissemination, market,

etc.), covering its various possible meanings and

implications for innovation management in organiza-

tions. After, we discussed how organizations define

structures, roles and responsibilities to address the

systematic development of radical innovations. The

importance of radical innovation is widely accepted,

but few models explicitly focus on it. Therefore,

understanding how corporations can set up a radical

innovation capability is still a field that deserves fur-

ther research. Although some models emphasize the

funneling of projects, issues such as portfolio balanc-

ing, considering different portfolios for technologies,

incremental projects, and radical projects are rarely

touched. Finally, the majority of models address

incremental innovation, although they do not explic-

itly state this. The understanding of competence build-

ing and the relationship among organizational

instances involved in radical innovation, such as

R&D, NPD, engineering, business units, and finance,

are other promising research topics.

Contributions to research

The article contributes to knowledge and research in

the field in an incremental way. First, by identifying

the problems and open questions related to innovation

models based on graphical representation. It proposes

a typology of models according to the dimensions they

consider: NPD, funnel, strategy-organization, and

capability-centered models. Obviously, models are not

normally monotonic. However, they have an emphasis

and main contributions that shape their focus. A brief

critical analysis of each model was then performed,

highlighting the strengths and weaknesses of each class

of models and of each model analyzed. The article also

highlights some issues on how decision making sys-

tems (e.g. those for project selection and evaluation)

impact the innovation process and vice versa. Here

there is a research opportunity, since the organizational

and management schemes have fine intricacies that

need to be better understood. For instance, procedural

models tend to cope with different types of projects in

the same process, discouraging the more radical ones.

In the end, new trends are highlighted, suggesting new

streams for deepening the research and the knowledge

on innovation management models.

Contributions to practitioners

Practitioners, i.e., R&D managers, innovation manag-

ers, product development managers, etc., are exposed

to many different approaches. Our research, by catego-

rizing and critically analyzing the different models, can

help these individuals to better decide which model is

best suited for the problems they are facing. The typol-

ogy of models can alert them to the main characteristics

of each model and their strengths and weaknesses.

Making the characteristics of each model explicit in a

comparative way can help decision making for innova-

tion strategies, organizations and processes.
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