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c¢. adiscussion of the research achievement and its results with a discussion of their

possible use
Objective

The purpose of the monograph was to identify factors affecting the incentives for companies to
invest in research and development (in particular those of a strategic nature, associated with
obtaining and maintaining market power) and to examine the consequences of their relative
intensity.

The main assumptions

The starting point of the research was the assumption that the decisions to invest in research
and development, undertaken in individual companies, are interdependent. When we talk about
the interdependence of innovation, we are usually referring to the spillover of innovation, i.e. a
situation in which innovation used introduced by one company are beginning used in other
companies. This process, observed from the viewpoint of economy, constitutes the diffusion of
innovation. In this monograph, the concept of interdependence is used in a broader context,
taking into account the relationship between the companies’ decisions on investing in research
and development, and not just at the level of the results, the innovations, but also at the level of
inputs, the investments (of course, an aspect of innovations’ spillover plays an important role in
the study of the interdependence of investment decisions, and it was taken into account in the
analysis).

Tools

Due to these interdependencies of the investment decisions we used in this study tools of game
theory, with particular emphasis on supermodular games, due to their property to prove the
existence of equilibria and their characterization by the use of the minimal set of technical
assumptions (the mathematical properties of the demand and cost functions). Two types of
strategic interdependence of investment decisions are identified: strategic substitutability and
strategic complementarity. Investment decisions are strategic substitutes if an increase in
expenditure of one company makes the other company to reduce spending. Strategic
complementarity describes an opposite situation - an increase in one company’s investments
makes the other one to also increase its investments. The economic interpretation suggests that
the type of strategic interdependence of investment decisions has consequences for optimal

levels of investment in innovation and optimal timing of the investment.

A special role in this study play motives (or incentives) to invest in research and development.

First of all, companies are investing in innovations due to a desire to gain financial benefits,



however, we can distinguish two issues here: expenditure on R&D can be considered as a
profitable investment, and as a means to obtain and / or maintain a competitive advantage. In
the first case we are talking about the profit incentive, which can be measured by comparing the
profit earned by a firm for making innovation with a profit without innovation, conditional of
the other firm has not innovated. In the latter case, this is the competitive threat, which is
measured as a difference in profits of a firm when it has innovate with its profit in the situation

of failing to innovate, conditional of the competing firm has innovated.

Hypotheses

The main thesis of the monograph was that the dominance of competitive threat on the profit
incentive leads to strategic complementarity of the investment decisions, which in turn is
associated with excessive levels of spending and delayed engaging in the investment process. If
the competitive threat is less than the profit incentive, the investment decisions are strategic
substitutes, which means that the level of expenditure is insufficient from a social point of view,
and investing early is optimal. The intensity of these incentives to investing activities depends
on various elements of market structure such as concentration, spillover and technology of
research and development. Identifying the impact of these factors on the investment incentives
was one of the two main objectives of the described work. The second one was to show the
thesis discussed earlier. Moreover a literature review was made to sum up all the results on the

two main incentives: the profit incentive and the competitive threat.
Results

Which of the incentives dominates, depends on several factors - relating to both the nature of
the market, as well as the specificity of the innovation. The group of market factors include the
type of competition, the number of firms in the market and product differentiation, while the
latter group includes questions on the nature of innovation and the level of spillovers. We study

the various aspects of these factors in the subsequent chapters.

The main argument has been demonstrated in a model of a linear demand function, in the case
of both quantity and price competition, and with product differentiation (central here is
Proposition 3.8). Moreover, it was shown that the result is robust to changes in quantitative
terms, and measures the profit incentives and the competitive threat, even if the specifics of
innovation is such that only one company can get it, which means that the measures defined in
Chapter 3 cannot be calculated, the main thesis of the work is still confirmed (although the

incentives measures must be defined differently).



5. Discussion of the other research achievements

My research interests are focused on two thematic areas: economics of education and
economics of imperfect competition. In the first area I was involved in rankings of educational
institutions and a research of the evolution of thematic and economics. In case of economics of
imperfect competition my research was related to issues of strategic complementarity, more
precisely the conditions and implications of its occurrence, endogenous heterogeneity
(asymmetric results obtained by a priori symmetrical units) and games with investments in

research and development.






























