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Abstract. Today, innovation is perceived as a source of competitive advantage for firms,
playing a vital role in both the survival and growth of firms. A general look at the existing
literature on innovation points toward a lack of studies that explore the risk and reward topic in
the conformation of innovation portfolios in a firm. Hence, the main purpose of the present
paper is to analyse the relationship between investment in innovation and the gain of the
process and how this relationship is affected by the type of industry in which the firm operates
and by the intervention of the authorities (legal protection of innovation). Among others, results
indicate that, contrary to what could be expected, firms would tend to invest in disruptive
innovation projects in hard innovative industries, wherein the potential, disruptive innovation is
much harder to generate given the natural protection against potential competition that
characterizes these industries. On the other hand, investment in disruptive innovation in soft
innovative industries would require a framework of legal protection in accordance with the level
of natural innovativeness of the industry. In terms of practical implications, the management of
the legal protection would be socially desirable for achieving a balanced innovation development
framework in the economy, as well as for resource allocations in disruptive innovation in
industries where, although it is easier to be successful, its usufruct is difficult.
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1. Introduction

Adopted as a response to the continuous changes that the business environment is experiencing,
innovation has become one of the main priorities of most companies. Drucker [9] argued that in
“a period of rapid change the best — perhaps the only — way a business can hope to prosper, if
not survive, is to innovate. This is the only way to convert change into opportunities. This,
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however, requires that innovation itself be organized as a systematic activity”. In other words,
developing innovation improves the ability of companies to deal with the dramatic changes
experienced in the competitive environment [19]. As such, in the field of strategic management,
innovation is perceived as a source of competitive advantage for a firm, playing an important
role in the survival and growth of firms. But while research has been devoted to analyzing the
firm-level strategies employed for sustaining existing competitive advantage, little effort has
been placed on understanding how certain firms build competitive advantage in regimes of rapid
change [26].

In time, innovation has been defined in many ways, at different levels of analysis (i.e.,
individuals, organizations, countries). For example, Kimberly [16] distinguished between
adoption and diffusion of innovations and Van de Ven and Rogers [28] differentiated between
innovation and innovativeness. Innovation refers to the adoption (initiation, development, and
implementation) of a new idea or behavior — be it a system, policy, program, device, process,
product, or service — by an organization [7]; it can, hence, concern all parts of an organization
and its operation. In a more recent study, Baregheh, Rowley, and Sambrook [4] defined
innovation as “the multistage process whereby organizations transform ideas into new/improved
products/services or processes, in order to advance, compete, and differentiate themselves
successfully in their marketplace” (p. 1334). What is to be noted is that embedded in the
multiple definitions that exist is the idea that innovation — characterized by an emphasis on
change and newness — can be managed.

Research on innovation has generally focused on the nature or degree of innovation and
the type of innovation, respectively [5]. On the one hand, the nature or degree of innovation
concerns the degree of novelty of an innovation. In this regard, innovation has been generally
defined on a dichotomous scale: incremental versus radical innovation [1], continuous versus
discontinuous technological changes [24], incremental versus breakthrough innovations [27],
conservative versus radical innovations — or competence-destroying or competence-enhancing [2],
and sustaining versus disruptive innovations [6]. In this context, a radical innovation assumes a
fundamental change, such as a new product or service, whereas an incremental innovation refers
to an improvement brought to an existent product or service. This dichotomy was further
elegantly elaborated upon by Day [8], who differentiated between the existence of “small
projects” and “big projects”:

small projects, which I call “little ©” innovations, are necessary for continuous
improvement, but they don’t give companies a competitive edge or contribute much to the
profitability. It’s the risky “Big I” projects —new to the company or new to the world- that
generate the profits needed to close the gap between revenue forecasts and growth goals.
(According to one study, only 14% of new product launches were substantial innovations, but
they accounted for 61% of all profit from innovations among the companies examined.)

On the other hand, the type of innovation concerns the outcome of the innovation
process. Abernathy and Utterback [3], for example, differentiated between product or process
innovation, while Francis and Bessant [11] proposed four types of innovation: position, product,
process, and paradigm innovation. In a more recent study, Oke, Burke, and Myers [23] advanced
three types of innovation: product, service, and process. Product innovation refers to new
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product offerings or improvements in existing products; service innovation encompasses the new
developments in the activities that are performed to deliver the core product; and process
innovation refers to creating or improving the methods of production, service, or administrative
operations (also see [14]).

The existing literature further defines the existence of both red and blue oceans [15]. In
brief, the idea behind the red ocean strategy is that the company competes in an existing and
well-established marketplace, and exploits the existing demand, while a company employing the
blue ocean strategy captures new demand and creates an uncontested market space. The authors
proposed that instead of focusing on benchmarking current competitors and defeating them,
firms should aim for value innovation by redefining their offerings to provide unique attributes
and experiences to a set of unserved customers.

A great number of research studies have been dedicated to studying the factors that
influence innovative performance [13]. Many researchers argued that organizational size
facilitates innovation [10, 17]. Nord and Tucker [22], for example, advanced that large
organizations have more complex and diverse facilities (financial resources, marketing skills,
research capabilities, product development experience, among others) to develop a higher
number of innovations.

More resources can also help organizations to cope better with the consequences of
failed innovations that they may experience. Teece, Pisano, and Shuen [26] emphasized the need
to combine different resources, thus giving birth to the dynamic capabilities’ approach, which
broadly defined, characterizes the ability to achieve new forms of competitive advantage.

Other researchers, however, argued that organizational size does not necessarily
translate into higher innovativeness [12], and that small organizations may actually be more
innovative because they count with greater flexibility and a higher ability to accept and
implement change. Nevertheless, as Damanpour [7] observed, the main reason for finding a
negative association between organizational size and innovation could be more methodological
than theoretical.

It is also generally believed that R&D expenditure represents a measure of the capacity
of a firm to innovate [21]. Nevertheless, not all firms are or can be R&D intensive, but this does
not stop them from being innovative based on marketing innovation strategies that focus on
competitiveness, marketing, or distribution channels [13]. It is well known that following a
resource-based strategy is not enough to support sustainable innovation — firms have to be able
to also demonstrate timely responsiveness and rapid and flexible product and service innovation,
among others.

An interesting result was obtained by Schmidt and Rammer [25] who showed that the
combination of technological and non-technological innovation has a positive impact on a firm’s
return on sales. Lokshin, van Gils, and Bauer [20] analyzed the impact of organizational skills
and showed that innovation might be triggered on a higher scale by the combination of
customer, technological, and organizational skills.

The above discussion is not and does not aim to be exhaustive, but it can help to
pinpoint that several areas of research have been developed in time to understand the
complexity posed by the innovation phenomenon. What appears to be generally lacking from the
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innovation literature, however, are studies that explore the risk and reward topic in the
conformation of innovation portfolios in a firm. For scholars, the study can be of help in
developing a better understanding of the role played by innovation in creating a competitive
advantage, while for managers and practitioners, the study can be of help by means of providing
insightful thoughts into how innovation could be managed in an increasingly dynamic
competitive landscape, wherein multiple angles and facets of both the innovation process and the
business environment must be considered. Hence, the objective of this theoretically-oriented
paper is to analyze the risk and reward topic in the conformation of innovation portfolios of the
firm, taking into account the type of industry and the legal protection of innovation.

The remainder of the paper is organized as follows: the next section describes the
setting underpinning the existence of an innovation portfolio in a firm, along with the associated
assumptions. Next, the Markovian process and the Markovian model are introduced.
Subsequently, the analysis section explores the relationship between investment in innovation
and the gain of the process and how this relationship is affected by the type of industry
and by the intervention of the authorities. The analysis is further enhanced with a discussion of
results and relevant comparisons. The last section concludes the paper.

2. The Markovian process and modelling
2.1. The setting

We will consider the definition of an innovation portfolio in a firm. The portfolio is defined by
the share of the budget for innovation investment between small projects (SPs) and a big project
(BP). The SPs are small variations of products, processes, methods, markets, etc. The BP is a
disruptive innovation a la Christensen [6] and it represents a major departure from traditional
products, markets, technology, and so on. The investment in SPs is secure and their rewards
occur in the same period when the investment takes place. The investment in a BP is risky and
its reward occurs in future periods. The net reward of the SPs is relatively small with respect to
the BP and will not be considered. The BP generates investment in its incubation period, and if
successful, it will generate important rewards in the following periods.

It is assumed that innovation depends on the industry to which the firm belongs [18].
Thus, the probability b of having a successful BP depends on the industry to which the firm
belongs; b characterizes the industry and it represents an intrinsic index for the industries,
reflecting the natural potentiality to generate disruptive innovation. It is positive and lower than
1. A high b corresponds to an industry where innovation is relatively simple to generate, i.e., a
Soft-Innovative industry (SI), and a low B corresponds to an industry where disruptive
innovation is rare and difficult to generate, i.c., a Hard-Innovative industry (HI). In the SI, the
potential generation of a successful BP is highly likely, and if generated, it is easy to imitate;
therefore, in this type of industries, the BP rewards are smaller and not easy to maintain. On
the contrary, in the HI, the potential generation of a successful BP is not very likely and
difficult to imitate, the rewards are much bigger and easier to maintain. Disruptive Innovation is
socially important, regardless of the type of industry to which it belongs. The type of industry is
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assumed to be defined by this probability b; thus, it is a continuum characterization of
industries in accordance to innovativeness. The probability b measures the level of potential
natural innovativeness of the industry. It is assumed that the probability of a successful BP, in a
given period, depends only on the industry the firm belongs to, in particular, it does not depend
on the amount invested in the project.

Whenever the firm enjoys a successful project, it just exploits that project and does not
invest in innovation. How long the firm enjoys a successful project will also depend on the
industry to which it belongs. The SI industries, characterized by a high b, have a high
probability of both generating and losing the innovation edge by the firm; inversely, the HI
industries, characterized by a low b, have a low probability of both generating and losing the
innovation edge by the firm. The probability of losing the innovative edge will also depend on
the legal protection of innovation — the higher the protection, the longer the firm will enjoy the

success of its BP.
2.2. Modelling

Time is defined by discrete periods. In each period, the firm could be in one of two possible

states, namely Si and S, see Figure 1. In state %, the firm defines its innovation portfolio,

deciding the share U to be invested in the BP, and (l- a) to be invested in the SPs, with 0 O

Uol.

Figure 1: The Markovian process.

In state SA, the firm will exploit the net reward of its investment in the SPs in that

period, which is considered nil. If the BP is unsuccessful, the firm remains in S in the following

period, with a net reward of —U in the current period, thus r; = U, where r; denotes the reward
for the firm if it makes a transition from S; to S;.
If the BP is successful, the firm makes a transition to » S
r = b U

o o - U b



