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Abstract

As a result of the globalization shock, the new world economic vision and
competition from new emerging markets, industrialized countries are shifting their
production towards more sophisticated goods with a high technological content and
make innovation capacity the main element of international competition. In this new
era, the economic systems of developing countries are under increasing pressure
characterized by the complexity of cross-border networks and trade flows. Thus, the
integration of the race to innovation through the acquisition of these technological and
non-technological flows by companies then becomes a vital issue in order to close this
gap. This study highlights the determinants of innovation behavior in three French
speaking Sub-Sahara African countries (Cameroon, Senegal and the Ivory Coast)
based on data from the «The Determinants of the Business Performance in French Sub-
Saharan Africa: The Case of Cameroon, the Ivory Coast and Senegal» carried out in
2014 in the three target countries with the collaboration of the International
Development Research Center (IDRC).

The econometric analysis using a Tobit 1l type model shows that the main
determinants of the innovation behavior of firms are: market impulse, technological
impulse, competition pressure, inter-firm cooperation, the use of ICT, and the abilities
of the entrepreneur in the management of innovation activities. However, Cameroonian
companies unlike the others, rely much more on information from the market and the
group they belong to in order to engage in innovation activities. On the other hand,
those of Senegal are more engaged in innovation activities if they are under
international competition pressure. As for those of the Ivory Coast which are the
victims of the post-election crisis of 2011, they use only their personal funds to finance
innovation activity and generally engage in these innovation activities according to the
security of the business environment and social protection of intellectual property.
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Introduction

The new world economic vision and competition from new emerging
markets direct the production objectives of industrialized countries towards more
sophisticated goods with high technological content and the capacity of innovation,
the main element of international competition. In this new era, economic systems
are under an increasing pressure characterized by the complexity of cross-border
network flows of knowledge, ideas and technology. The integration of the race to
innovation by the acquisition of these flows of technology and new knowledge then
becomes a vital question for companies and nations, in order to close the gap. The
determination of growth paths through the circulation of these flows is drawing a
new configuration of the poles of innovation in the world, with Africa in general
and French-speaking Sub-Saharan Africa in particular being the continent of the
future. Given the strategic position that these countries occupy in the future, they
need to find new sources of growth. This quest for new sources of growth in a
period where many countries are confronted to the decreasing returns to the labor
factor and investment in physical capital must consequently be more and more
ensured by gains in productivity which is acquired through innovation. Innovation
is thus essential in enabling developing countries and businesses to escape
recession and prosper in a highly competitive and reticular world economy. It is
thus on this powerful engine of development that «economies on the path to
emergencey» should count on to create jobs and stimulate the growth of productivity
through the creation, use and diffusion of knowledge.

In fact, for millennia, economic progress in Sub-Saharan Africa (SSA)
was extremely slow because progress was often counterbalanced by increase in
population growth, war and epidemics. However, because of the conjunction of
events which were the subject of debate in the previous decade, these countries
designed policies of emergence in order to start-up the growth process. One of the
paradoxes of this decade is that Sub-Saharan Africa (SSA) recorded an
unprecedented growth (6%) but a large part of its population lives in economic
poverty, suffers from unemployment and inequality. This is because
industrialization contributed only a meager share (12%) to economic growth
(BAD, 2014). This lack of coherence is exacerbated by the inability of the
majority of African economies to transform their structure. Given the progress in
economic growth in SSA and the studied countries, we can question ourselves if
the resources of Africa are able to support the almost vertical growth path almost
shown in figure 1 since 2010, given that this growth concerns several billion
individuals who are still at the start-up point of the policies of emergence. What is
certain is that these conditions will now; more than ever put SSA in the face of the
challenge of using its capacities of innovation and adaptation. The improvement of
the processes of innovation should stimulate growth in SSA through an increase in
productivity and an improvement in competitiveness. To transform this high
economic growth into sustained inclusive development, African countries must
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bring the strategies of innovation that favor economic diversification, making it
possible to create jobs and reduce inequality and poverty.
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Figure 1: evolution of economic growth in Sub-Saharan Africa
Source: ADB, 2014

Innovation being the main element behind productivity growth (Krugman,
1990), is of a particular importance for companies, not only because it is often at
the heart of the success of large companies, but also because the creation of new
products and the improvement of the efficiency of processes constitute the main
approach for companies to strengthen their competitiveness. This determinant of
growth is the subject of debate since the theory of division of the labour of Adam
Smith and the theory of the mechanization of Ricardo, to the new theories of
growth, passing through the theory of creative destruction of Schumpeter.

While many studies throughout the world hold that innovation is a
significant source of growth for companies, there are not enough studies on the
practices of innovation in companies and their determinants in French-speaking
Sub-Saharan Africa. This study tries to fill this gap by having as objective, to
make a comparative analysis of the determinants of the behavior of innovation
between three countries (Cameroon, Senegal and the lvory Coast) in French-
speaking Sub-Saharan Africa. The rest of this study is articulated around four
sections. The first presents the theoretical bases of innovation, the second
presents the existing literature on innovation, the third presents the methodology
of the study. The fourth section examines the results.
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1. Theoretical foundations of innovation

One of the major contributions of Schumpeter is related to the development
of a dynamic analysis of innovation and technical progress, unlike the neo-classic
literature, which privileges a static approach. He shows that it is possible to make
significant progress in economics by integrating into it the analysis of technical
phenomena. According to him, economic development is made up of the
discontinuous introduction of new combinations of products and means of
production. He thus identifies three activities in the process of innovation: the stage
of invention which concerns scientific logic and discovery; the stage of innovation
which is related to entrepreneurship, with the image of the innovating-entrepreneur
who is able to exploit scientific discoveries. Once the innovation is put on the
market, its diffusion in the productive system is carried out through the dynamics
of competition. The entrepreneur being the one who introduces new combinations
into the economy in a world characterized by uncertainty, he has the role to apply
and develop innovations which may not be inventions. In this framework, science
and invention are exogenous and are separate from innovation. Thus, the
constitution of an invention and the development of the corresponding innovation
are economically and sociologically two distinct things (Schumpeter, 1939, p 85).

Invention is born in an exclusively technical context. It is regarded as
exogenous to the economic area considered. Perrin (2001, p. 17) defines it as «a
new technical principle, a new technical means using a given function». Invention
brings an answer making it possible to solve a problem thanks to the construction
of a material (or immaterial) object. Based on scientific and technical knowledge
available at a given moment, it introduces the idea of a rupture with the existing
technical practices. Contrary to an invention, innovation is a broader concept which
goes beyond the purely technical considerations to consider an economic,
commercial or even financial concept. As Barlet et al., (1998) recall, it is the
existence of a high market risk that potential innovators bear in their decisions of
investing in the activities of research which differentiates innovation from
invention. According to Schumpeter (1942), innovation is the source of the
dynamics of change in the capitalist economy. The carrier of innovation is the
entrepreneur who introduces into the economic process inventions provided by
technical progress or exploits the potentials offered by new markets or new sources
of raw materials. Schumpeter distinguishes five classes of innovations: the
manufacturing of a new product, the introduction of a new method of production,
the opening of a new outlet, the conguering of a new source of raw materials, and
the realization of a new work organization. He thus associates with these different
categories, the forms of rupture initiated by innovations. Although interesting,
these classes of innovations have a wide dimension of analysis. This is why we
prefer to use the usual classification of the types of innovation done by the
Handbook of Oslo (2005) in order to clarify innovations in a company.

According to this handbook, an innovating firm is a firm which implements
an innovation for a given period. Thus, an innovation is the implementation of a
product (good or service) or of an appreciably improved new process, of a new
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method of marketing or a new organizational method in the practices of a
company, the organization of the place of work or external relations. The
classification of these various types of innovation by categories preserves the
maximum possible continuity with the definition of technological innovation of
product and process appearing in the Handbook of Oslo (1997). Product and
process innovations are closely related to the concepts of technological innovation
of product — which is the development of a more powerful product with an aim of
providing the consumer objectively new or improved services - and technological
innovation of process — which is the adoption and implementation of new methods
of production or distribution which are improved. Innovations in terms of
marketing and organization widen the scope of innovations covered by the
Handbook of Oslo (2005) which distinguishes four categories: product innovations,
process innovations, marketing innovations and organizational innovations.

A product innovation corresponds to the introduction of a new or
appreciably improved good or service on the level of its characteristics or the use
for which it is intended. For each type of product, product innovation is supposed
to increase the margin of profitability on the production sold to the current and
future purchasers. It increases the selling price while adding or improving the
technological functions built-in in a product (Guilhon, 1993). A process
innovation is the implementation of a new or appreciably improved method of
production or distribution of goods or provision of services. This concept implies
significant changes in techniques, the hardware and/or software. The purpose of
these types of innovation is generally to reduce the unit costs of production or
distribution, to improve quality, or produce or distribute new or appreciably
improved products. Process innovation lowers the average cost of production and
increases the margin of profitability on the output sold (Guilhon, 1993). A
marketing innovation is the implementation of a new method of marketing which
includes significant changes in the design or conditioning, the arrangement,
promotion or pricing of a product. These types of innovations aim at better
satisfying the needs of consumers, opening new markets or to position in a new
way a product of the firm on the market in order to increase sales. The
implementation of a method of marketing which the firm did not use before shows
a fundamental change compared to the methods of marketing already practised by
the firm. This new method can be developed by the innovating firm or imported
firm of another firm to be adopted. An organisational innovation is the
implementation of a new organisational method in the practices, the organisation of
the place of work or the external relations of the firm. Organisational innovation is
related to the human/managerial aspects of the company. The purpose of this type
of innovation is generally to improve the performance of a firm by reducing the
administrative or transaction costs by improving the level of job satisfaction, by
having access to non marketable goods or by reducing the costs of procurement.
The distinction between these various categories is related to the intensity of the
innovation. This intensity can be Radical (major) or incremental (minor). Radical
innovations refer to the design of truly new products. They allow a major change of
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in the state of the art relative to competition to create new markets and/or modify
consumption behaviour. They can have a radical or even revolutionary with a very
high level of risk and uncertainty (sometimes total). On the other hand, incremental
innovations (minor) refer to the improvement of the performance of existing
products. They do not upset the usual terms and the state of the art of social supply,
but make a noticeable improvement on these.

2. Literature review

Although the performance of an innovating firm can be measured in many
ways, economic theory suggests that an above normal performance is necessary for
an innovating company and depends on the characteristics of the company that
affect the innovation process. The literature generally classifies them under the
following headings.

2.1 Factors internal to the company

Among the traditional determinants identified in the abundant theoretical
and empirical literature, the size of the company seems to be a significant indicator
in some developing countries (El Elj, 2012; Rahmouni et al., 2010). This debate on
the relationship between the size of the firm and its propensity to innovate has
existed since Schumpeter (1942) who holds that large firms contribute to
innovation more than small ones. In fact, due to the imperfection of capital
markets, firms finance their innovation activity using their personal income or
capital and these are higher in larger firms. These firms also have an easier access
to financial resources to undertake expensive activities of R&D because of
economies of scale and the more favourable position they occupy on the market. In
addition, certain empirical studies show that the intensity of innovation is favoured
by the small firms (Kamien and Schwartz, 1982). But these studies also
unanimously agree that although expenditure in R&D increases logically with the
size, the efficiency of this expenditure can decrease with it (Cohen 1995).
However, SMEs in developing countries consume more new technologies than
they do create, thus justifying why the majority of them have difficulties to emerge
on export markets of manufactured goods with average and high technology
contents and withstand competition. Karray and Ghorbel (2014) study the behavior
of Tunisian companies, focusing on the effect of the main internal and external
determinants of the capacity of innovation and show that the size of the firm has a
significant impact depending on the type of innovation.

In the same manner, the competences and knowledge obtained through former
experience and brought to the firm by the manager and employees appear at the
forefront of the factors internal to the company. Companies need an adequate
stock of highly and technically qualified labour to absorb new technologies, modify
them, create and transfer new technological information. At the same time, creating
a participative culture with a high employees involvement is an important way to
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improve the companies’ results, in such a climate the members of the organization
feel more responsible for their actions and the degree of attachment to managers
and organization is amplified (Nastase, Valimareanu, 2017).

Thus, empirical studies through different approaches show the crucial
importance of managerial quality and the qualification of human resources in the
reinforcement of the knowledge stock of the company which is a source of
innovation and appropriation of technological and technical knowledge. According
to Cohen and Levinthal (1990), the capacity of absorption of the company - to
assimilate external knowledge and to create new knowledge - is determining for
innovation, which is no more only related to the technological competences of the
company but strongly depends on all factors which allow it to exploit the
technological opportunities of its economic environment. This capacity of
innovation of companies becomes more significant when it associates current
technological results with its strategy to set up an economically intelligent activity.
This technological results which relate to scientific, techniques (patents),
technology (manufacturing process) and technico-economic information is a
decision-making aid as regards the strategy of the company, of R&D policy, and
patent rights policy (Jakobiak, 1991).

Moreover, R&D has become a factor of the strategic development of
companies which want to become organisations «of international class». It is
generally useful for the development of products and manufacturing processes, as
well as for safeguarding and increasing competences in the treatment and use of
external information. This activity of R&D is regarded as a main source of
innovation, in the sense that it makes it possible for the company to produce new
knowledge and to acquire specific knowledge and know-how and is decisive in
acquiring new technologies and techniques to support the process of innovation.
Freel (2000) in a study on the structure and the strategies of innovation of
manufacturing companies shows that the presence of activities of R&D makes it
possible to create a favourable climate that favours the flexibility of companies,
their capacity to integrate new concepts and their adaptability to any modification
of the market conditions.

2.2 Factors external to the company

The literature on the economics of innovation recognizes that the capacity
to innovate of a company largely depends on external factors on which the
company exercises no control.

Many authors show that customer relationship is an incubator of
innovation. The orientation towards customers enables the company to develop its
aptitude to satisfy the requirements of present and future customers throughout its
life cycle while meeting the expectations of its shareholders. Siraudin and
Domenech (2006) study the practices of companies largely recognized as
innovating (Google, Oréal, etc) and find that innovating ideas come from the
development of permanent and deep interactions with customers and a specific
organization between the marketing of new products and R&D. The complexity
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of this activity requires the interaction and exchange of the competences of all the
internal and external partners of the organization. To do this, the company engages
itself in a strategy of technological or inter-company co-operation in order to
reduce R&D costs (Kriaa and Karray 2010), and improve the speed with which
technology is transferred. This co-operation allows them to internalize their
research on the one hand and to share the probable risks with their partners on the
other, while benefitting from an external know-how. Thus, co-operation in research
in which thousands of small firms interact in a very intensive way, making
circulate knowledge through the labour market, direct and frequent exchanges, and
through common infrastructures benefits the company. Frenken et al., (2012) show
that small companies can compensate for internal low means by capturing external
resources to innovate or position themselves on very dynamic trajectories of
innovation like the technological start-up through co-operation.

Given the characteristics of high risk related to the activities of innovation
on the one hand and imperfect information on the other, specific financial
instruments have been developed and the aptitude of firms to handle them
conditions their access to capital. For example, in the event of failure (if research
does not yield fruits) of an innovation project, the initiators lose the entire funds
invested, but in the event of success, what do they gain? Because of risk
asymmetry (the initiator of the project has much to lose and little to gain) and
information asymmetry related to the fact that the innovator usually has better
information on the value of his project than the potential external investors,
financial institutions are often reticent to finance the activities of innovation; thus
causing an acute need for the financing of innovation. As the theory of contracts
shows within a general framework, informational asymmetry causes moral hazard
and anti selection. By admitting that banks, debentures or stock markets are not
favorable to the financing of innovation, the financing of innovation can only be
done internally by companies (self-financing) or by particular constitutions. In fact,
innovating companies generally use their own capital to undertake projects.
Empirical studies converge to show that the expenditure on research is largely
auto-financed. In his study entitled «The financing of technological innovation»
Martin (2008) shows that 30 % of innovating companies do not conclude their
projects for lack of access to capital, that 73,8 % of the expenditure on R&D done
by companies are self-financed and that approximately 20 % of the firms give up
their projects because of a limited access to financial markets. Himmelberg and
Petersen (1994) show that investment in research by innovating firms have a
positive relationship with its past cash-flow (financial availabilities). This is
frequently used as an argument to support the fact that small firms are handicapped
compared to large ones in innovation, because of their low internal income. We can
thus say that companies of developing countries that are mainly SMEs which do
not have these resources face greater constraints. This is especially true since they
are confronted with several obstacles: information asymmetry and the lack of
financial intermediaries between investors and entrepreneurs. They also suffer from
a lack of resources and loan collaterals and do not have past information to use to
obtain them.
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These studies show the importance of reconsidering the theoretical and
empirical studies on the specificities of innovation and the nature of the
relationship between productivity and innovation in developing countries. In these
countries, the intensity of R&D is generally very low and the appropriation of
technology through the acquisition or exploitation of patents, or with the help of
the technological co-operation with research centers and laboratories is not always
efficient. Also, it is shown that innovations in the developing countries are
generally minor and incremental and are often not patented. The registration of
inventions is not a common practice by innovating companies in these countries.

3. Methodology

The analysis of the process of innovation by companies considerably
improved during the last decades thanks to the realisation and the exploitation of
surveys known as Community Innovation Survey (CIS) carried out in many
countries, not only developed, such as CIS surveys in the European Union, but also
developing countries. In the absence of such a data source in French Sub-Saharan
Africa, this study uses primary data collected during a uniform survey carried out
in three countries (Cameroon, Senegal and the Ivory Coast) using the same
methodological tools.

3.1 Data source

This study uses primary data on companies located in Cameroon, the Ivory
Coast and Senegal. This data results from the survey «The Determinants of the
Performance of Companies in French Sub-Saharan Africa: The case of Cameroon,
the Ivory Coast and Senegal» jointly carried out in 2014 by the Economic and
Monetary Research Laboratory (LAREM Senegal), the economic policy analysis
unit of CIRES (CAPEC Ivory Coast) and the Research and Study Center in
Economics and Management (CEREG Cameroon) in co-operation with the
Research center for the International Development (CRDI). The method of quotas
made it possible to determine the number of employees and firms to include in the
sample in each company and country. The companies were selected going from the
file of the companies available at the National Institute of Statistics (INS) of each
of these countries. On the whole, all these companies (TPE, EP, ME and GE) are
questioned on their activities between 2011 and 2013. The questions do not
consider the information year by year but the firm data between these three periods.
The questions asked are related to the company, the manager and the employees.
At the end of the data collection, a sample of 1 897 companies of which 640 are in
Cameroon, 723 in Senegal and 528 in the Ivory Coast are retained according to
their capacity of innovation.
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3.2 Statistical Analysis

Innovation being a qualitative change which leads modifications in an
organisation (Schumpeter, 1939) and which constantly revolutionizes the economic
entity from the interior, the process of its implementation accelerates the
obsolescence of the existing sectors while generating the creation of new activities.
The advances with the handbook of Oslo (2005) present a definition with four
forms of innovation according to which a company which innovates is one «that
has achieved products or processes that are technically new or appreciably
improved, or new methods of marketing or new organisational methods in the
practices of the company, the organisation of the place of work or external
relationsy. Concretely, the investigation considers that the innovation can be
produced by the company and new to the market, or new for the company and not
for the market and finally new for the company and the market. Thus, we identify
innovating companies as those that innovate instantly or which do not carry out
active R&D but which make use of their relational network (social capital) and the
resources of their environment.

From the analysis of the data collected in the three target countries, we
find that approximately 64,21% of the companies of the sample introduced at least
one of the different forms of innovation (product, process, organizational and
commercial), that is to say 72,61% for Cameroon, 56,15 % for Senegal and 65 %
for the Ivory Coast (see table 1.3). This distribution of innovation in the broad
sense is also observed at the level of the types of innovation. 77% of these
companies introduced new or significantly improved products, that is to say
58,32% for Cameroon, 39,83% for Senegal and 36,45% for the Ivory Coast. The
Cameroonian companies also seem to be prompter to innovate in the processes
(52,25%), the organisation (54%) and at the commercial level (60,61%). The
companies of the Ivory Coast appear as having the highest rate of commercial
innovation with 46,92%, as against 29,46% for Senegal. The firms of these last two
countries roughly have the same rates of organisational and process innovation,
that is to say respectively 35% and 36,79% for Senegal and 37,57% and 48% for
the Ivory Coast.

Table 1. Type of innovation per country (%)

Type of innovation Cameroon Senegal Ivory Coast
Product innovation 58, 32 39, 83 36, 45
Process innovation 50, 25 36, 79 48, 97
Organisational innovation 53, 89 34,99 37,57
Commercial innovation 60, 61 29, 46 46, 92
Innovation in the broad sense 72,61 56, 15 65, 05
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3.3 Analysis of variables

According to the Schumpeterian definition of innovation as a new
combination of the resources of the firm mobilizing its capacities and know how to
produce a new or «quasi new» product. The determinants of the probability of
innovating can be classified into four categories: the factors specific to the
company (), factors related to ICT (TIC), factors related on the entrepreneur (Z2)
and the employees, and factors related to the economic environment (ENV).

With regard to the factors specific to the company, the effect of the size of
the company is justified by the existence of sunk-in R&D fixed costs which
supports large companies in the activity of research, particularly because of their
greater financial ability (Cohen and Klepper, 1996). This indicator is measured by
the number of employees and we expect a positive effect of this variable on the
innovation behaviour. Following the legal basis of the National Institute of
Statistics of Cameroon and organisations in charge of statistics in Senegal and the
Ivory Coast, this indicator is classified in TPE, PE, ME and GE. While supposing,
in line with Cohen and Klepper (1996) that the branch of industry represents the
technological environment of innovation of the company, which allows the
construction of a diversified knowledge base, empirical studies in developed
countries have shown the importance of sectoral differences on the results of
innovation. However, in the economies of developing countries such as French
Sub-Saharan Africa, the branch of industry (SECT) plays a significant role with
regard to the adaptation and flexibility which can enable firms to quickly capture
technological opportunities or innovation present in this sector. Moreover, the
economic analysis on the objective and subjective criteria of a firm leads to the
adoption of a legal framework (legal form) and gives a legal status to the firm. This
status which leads to an identity of the firm enables a legal protection and can have
effects on the strategic behaviour of the company.

To these individual determinants, which were the subject of many
empirical studies summarized by Cohen and Levin (1989), are added determinants
related to the environment of the company. The dynamics of the various strands of
the literature based on endogenous growth and the new theories of international
trade is identified by Aghion et al. (2007) and Krugman (1979) who try to identify
the effects of openness to foreign markets as well as the spillovers of knowledge on
the incentive to innovate. Entrance into the export market helps the company to
reinforce its competitiveness and improve its capacity of absorption while having
access to new technologies and new products (Baldwin and Gu, 2004). Given these
arguments, two indicators of competitive pressure are considered. The first
(CONCUR_NAT) which is a binary variable, takes the valuelif national
competition affects the decision of innovation of the company and O if not. The
second variable (CONCUR_INT) is also binary and takes into account the effect of
foreign competition on the activity of innovation.

The other variables that are likely to influence innovation behavior are
related to the market impulse or demand impulse (demand pull) and the advances
in technology (techno-push). These indicators are the external characteristics of the
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firm and can affect the behaviour of innovation significantly. Mairess and Mohnen,
(2010) show that these factors make it possible for the innovating firm to widen its
range of products and increase its market share. To capture these effects, the
indicator «Demand pull» is a binary variable which is equal to 1 if the evolution of
the needs of the consumers affects the decision of innovation and 0 if not. The
indicator «Techno push» is also binary and is built using information on the
acquisition of services of R&D and acquisition of technology and materials related
to technological innovation. This information brings out the technological
dynamics allowing the development of new activities of innovation. Engagement
into an innovating activity in a developing country can thus be given according to
demand conditions and technological activity of the company. Also, many others
show that firms engage themselves in a relationship of co-operation to acquire new
resources (Quélin, 1996). The engagement of the companies in a relation of co-
operation can be encouraged by the combination and the complementarity of tacit
competences, the creation of value by the facilitation of flexibility of the firm with
respect to changes in its environment (Doz, 1992). To account for this aspect, we
consider a binary variable (COOP) indicating the proportion of the companies
which practice a partnership or a co-operation for the activities of innovation.
Hajjem et al., (2015) show that the membership of a group and technological co-
operation make it possible to the companies to acquire new sources of financing
and share flows of knowledge with partners.

By admitting that the environment continuously poses new competitiveness
challenges to companies, these companies must be able to satisfy in a very precise
manner the needs of the customers, to anticipate and to adapt in a continuous
manner to the new rules of its environment. They are thus obliged to respect
national and international standards (for example: 1SO 9 000 or 14 000, HACCP,
AATCC)?, which obviously has effects not only on the decision to innovate, but
also on the success and returns of the activities of innovation. Lamia et al., (2014)
show that the respect of the standards of quality gives the company a good image
relative to its partners and contributes to an increase in the shares of the market.
This study captures the effect of certification using a binary variable (CERT) which
takes the value 1 if the firm innovating has a recognized international certification
and 0 if not. The respect of standards does not always justify the success of a
project of innovation because this last is characterized by a high risk and longer-
term and random profitability. Thus, the rate of abandonment of innovation
activities can impact on the decision of innovation. We capture this effect using a
binary variable (ABAN) which takes the value 1 if the company gave up a project
of innovation during the period of investigation and O if not. This problem of
renouncing projects half way can be related to an unsafe business environment.
The optimization of the production of the public good related to a safe and secure
business environment of can make it possible for innovating firms to benefit from

2 A norm is a document which defines requirements, specifications, directives or characteristics to use
systematically to ensure the operating requirement of materials, products, process and services.
ISO 9000 or 14 000: Standards related to the system of quality and environmental management,
HACCP: Norms for the quality of food, AATCC: Norms for the quality of textile products.
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legal protection. In this study, the appreciation of the business environment is a
binary variable (ENV) which takes the value 1 if the company finds the safety of
environment satisfactory and 0 if not.

Concerning the variables related to the manager, certain characteristics can
be used to measure the managerial capacity of the head of company, i.e. his
capacity in the management of innovation. Taking as basis the theory of human
capital which considers that knowledge increases the capacity of the individual and
contributes to the management of activities (Becker, 1964), certain authors
establish a relationship between education, management and the success of the
economic activity or the creation of value (Davidsson, 2002). Allemand and Schatt
(2010) analyze the impact of training and experience which determines at the same
time the incentives of the manager and his constraints as regards decision-making.
Given the nature of the survey data, we use the level of education (NIVEAU) of the
head of the company to evaluate the effect of human capital on the behaviour of
innovation. This study thus considers a variable with three classes, equal to 1 if the
manager has the primary education level, 2 if he has the secondary level and to 3 if
he has the level of higher education. The variable gender (SEX) is a binary
variable equal to 1 if the head of company is male and 0 if not. In the same manner,
the variable experience (EXPER) is binary and is equal to 1 if the manager had an
experience before reaching the position of manager and O if not. In addition to
these variables related to the characteristics of the manager, we build a composite
indicator of the capacity of the manager to manage activities of innovation. This
capacity is considered as the capacity of financial management, human resource
management and management of the socio-economic environment of the company.

The other variables likely to affect the decision of innovation are related to
the use of certain information and communication technologies (Intranet, Internet)
for the search of business opportunities, production management, and the quality of
human resources. The choice of this variable is based on the idea that the adoption
of ICT allows companies to increase their output, to improve their productivity,
widen the range of their new products and services and innovate. The effect of ICT
is thus captured by three indicators: use of the Internet for business operations
through the Internet (ENTERNET), use of machines and specialised software in the
production process (TIC_PRO) and the use of ICT for publicity and marketing of
products (see appendix: table Al).

4. Econometric Analysis of the determinants of the behaviour
of innovation

To identify the determinants of the behaviour of innovation in this study,
we use a Tobit type Il model after a literature review. The advantage of this model
is that it particularly makes it possible to reveal the more or less strong correlation
existing between the decision to innovate of firms and the decision on the amount
of investment in the activities of innovation.
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4.1 Specification of the model

The Tobit model is a model with limited dependent variable, i.e. a model
for which the dependent variable is continuous but is observable only on a certain
interval. It is thus a model which is midway between the linear regression model
where the dependent variable is observable and qualitative models. However, this
censored regression model® first developed to model the relationship between the
income of a household and expenditure in durable goods, is generally used to
explain the relationship between the decision of innovation and investment in the
activities of innovation. Thus, it is considered that a firm decides simultaneously
whether it will innovate or not and on the amount of investment which it will
assign to its activity of innovation.

Supposing a sequential behaviour of the company, it initially decides
whether to innovate or not. This decision can be represented by the following
dichotomous model:

" |0sinon

Innov —{1 oSO 0wt InnOVi* = X1 lﬂl T & (1)

Secondly, if it decides to innovate, it decides the amount of investment

(Invest) which it will devote to the activity of innovation.
Invest, ... =X, B, +&,; it Innov, =1 @)

innov,

Where: InNov; is a binary variable equal to 1 if the company carries out at least

an activity of innovation; Invest.  : amount of investment in the activity of

innoy; *

innovation; INNOV, *:a latent variable;* Xj . a vector of the explanatory variables
with; &; j=1,2and: &,; The error term which follows a normal distribution such
that & — N(0,0,2) with E(z,;,,;)=p and p the coefficient of correlation
between the disturbances of the two equations.

Thus, only the sign of the variable INNOV, *is observable and the variable

Invest. s observable only when Innovi* >0. It is supposed that the variables

innov;

X, are observable for all the companies of the sample, while it is not necessary

3 A regression model is known as censored when one has less observations of the explanatory
variables on the whole of the sample (Jacquot, 2000). Whereas it known as truncated when all the
observations of the explanatory and dependent variable in a certain interval are completely lost.

4 The latent variable is a non-observable and representative of the studied phenomenon.
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that the variable X, be observable for the companies for which Innov,” <0. After

this, we suppose that these characteristics are observable for all the individuals.
Generally, the parameters of the Tobit model are estimated by maximum
likelihood (MV). However, we consider it useful to resort to other simple methods
of estimation which make it possible to have a first idea of the size of the
parameters and which can moreover serve in the phases of determination of initial
conditions in the optimisation of probability. Thus, we adopt the method of
estimation of Heckman (1976) in two steps which consists in initially estimating
the equation of innovation (equation of selection) using a dichotomous Probit, then
building the ratio of Mills going from the estimates of the first equation
(innovation) and introduce it into the linear regression of the amount of investment
in the activity of innovation. The amount of investment depends on the decision to
be involved or not in an activity of innovation; i.e. this amount is observed only for
companies having realised at least an activity of innovation. So there is a risk of
selection bias, which is why we use this model, a model which makes it possible to
address this problem by introducing a selection equation.
In the first stage, we estimate a dichotomous probit model. The decision to
innovate being a qualitative variable, the probability that company | innovates
(Innov ;= 1) is then

prob(Innov; =1) = prob(Innov,*>0) =d(X, "' £) ©)
Going from the estimator 6, obtained by estimating the probit model, we build

the Ratio of MillS A(X,'6,) for each observation X;. To build the ratio of
Mills, we first of all seek to build the conditional mean of the sequential behaviour
of the company. E(InvestinnOVi / Innov.*>0). By expressing the function of

investment in the activities of innovation in terms of a linear projection of the
residuals &;;on &, ; , we have:

E(Invest,,,, /Innov,*>0) = X, ' B, + po, "A(X,'6,) + iy, @)

innov;
With 4, = &,; —(po, * )&, Thus, we obtain a model written by the following
linear relationship:

Invest,... =X,"'B, +0A(X,'6)+v, )

innov;
With; v, = &, —(poy ) &, + Invest,,,, — E(Invest,,,, /Innov;*>0) |

E(v)=0;and o=po, " an asymptotically convergent estimator of the ratio of
parameters pO'l_l. By assuming in line with Heckman (1976) thaty,is

independently distributed relative to INNOV, * . We then estimate this equation (5)

by the method of ordinary least squares (MCO). The application of this method in
STATA13 yields the following results.
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4.2 Econometric results

tes of the Tobit Il model
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Since only the signs of these coefficients have an informational content, the
marginal effects® of the various explanatory variables on the various types of
innovation are discussed. Table 2 presents the marginal effects evaluated at the
mean of all the explanatory variables, as well as the standard deviations® on the
uni-variate probabilities of innovations in each country.

5. Discussion

The results confirm the Schumpeterian hypothesis since the effects of the
variable size of the company are partially significant and positive depending on the
country on the decision to innovate and to invest in innovating activities. In fact, a
unit increase in the size of small companies in the lvory Coast increases the
propensity to innovate from 28 to 34% respectively for very small and small
companies. This indicator is non-significant for the companies of Cameroon and
Senegal, but positive and significant on the propensity to invest in activities of
innovation in these two countries. This result is in conformity with the results of
the empirical studies undertaken by Kremp and Tessier (2006) in France who find
a positive correlation between the size of companies and investment in activities of
R&D.

Factors related to the economic environment of the firm

Market impulse and the technological dynamics have positive and
significant effects on the behavior of innovation in French Sub-Saharan Africa. The
launching of these innovating activities depends on the impulse by demand because
the company would be encouraged to engage in various activities of innovation not
only in order to achieve its goals, but also to widen its line of goods, to conquer
new markets and to fulfill the requirements of demand. In fact, the enthusiasm of
Cameroonian firms in the activities of innovation increases (marginal effect of
33%) when they seek to satisfy the market requirements in terms of quality, price
and conditioning. But despite this significant effect in Cameroon, we notice that the
impulse by demand exerts a positive and non-significant effect on the innovation
behaviour of the companies of the Ivory Coast, but significant on the amount of
investment in innovation activities. It could be that the firms of the Ivory Coast
invest much more in the activities of innovation to widen their range of products in
order to increase their share of the market. As for technological impulse, it has a

> According to Richard (2016) the marginal effects, also called instantaneous rates of change, are
calculated for a variable while all the other variables are maintained constant. The size of the
marginal effect depends on the values of the other variables and their coefficients. The independent
variable being binary, the marginal effects measure the discrete variation, namely how the predicted
probabilities change as the binary independent variable changes from 0 to 1

6 The standard deviation is used to measure the dispersion or spread of a set of values around their

average. The less the value of the standard deviation, the more homogenous the population observed
is.
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positive and significant effect on the behaviour of innovation of firms. This shows
that the stronger the technological push is, the more the firms are motivated to
engage in innovation activities since technological advancement is one of the vital
components of the process of innovation. Taken individually at the level of the
countries, this indicator is non-significant for Cameroon. An explanation of this
would be, in line with Nkouka et al., (2013) that the transfers of technology from
which these Cameroonian companies benefit rather creates in them a dependence
on the technical progress made by their partners.

The co-operation between firms or membership to a group of companies
positively and significantly affects the behaviour of innovation of firms in Fench
Sub-Saharan Africa. This high significance is explained by the fact that co-
operation facilitates economic action and makes it possible for companies to widen
their sphere of activity, to save their means and gain access to exclusive resources
and opportunities. In fact, in a context characterised by a majority of SMEs,
membership allows access to other financial resources and knowledge, or other
synergies making it possible to invest in more innovating activities and to begin in
other external activities of innovation involving the other companies of the group.
These results are in line with those of Hajjem et al., (2015) showing that
membership supports the automation and acquisition of new technologies and
facilitates communication between the various subsidiary companies. Concerning
the sources of information for the activities of innovation, information coming
from the market and membership groups of the firm influences the behaviour of
innovation significantly. In Cameroon and Senegal, companies who base
themselves on information from their groups to innovate spend more on their
activity (significantly positive marginal effect with an average of 18% for
Cameroon and Senegal and 15% globally). On the other hand, when they base
themselves on needs and consumer's choice as source of information, they invest
less in their activities (significant positive marginal effect of 11% for Cameroon
and 12% globally). This difference is explained by the fact that generally,
information coming from the market directs companies towards the activities of
non-technological innovation which are generally less expensive than those of
technological innovation.

Factors related to ICT

While interesting ourselves in the relationship between ICT and
innovation, we can read from table 2 that the fact of using ICT tools for in the
production process increases the propensity to innovate of Cameroonian firms
(significant marginal effect of 11,6%). The use of these tools for publicity and
marketing has a negative and non-significant effect on the behaviour of innovation
of Cameroonian companies and is significant and positive for those of the Ivory
Coast. A plausible explanation is that the sector of «e-commerce» is quasi non-
existent in Cameroon, unlike the Ivory Coast. But these factors of equipment and
use of ICT also have different effects on the propensity to invest in the activity of
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innovation. This difference in the results is proof that various equipment and uses
have different effects on the activity of innovation, or on each type of innovation.

Factors related to the capacity to manage the process of innovation

If since Cantillon and Jean-baptiste Say, the founders of the field of
entrepreneurship, it is admitted that innovation and entrepreneurship are related
concepts, it is partly because the decision to invest by the agents motivated by
profit necessarily implies that these agents are able to perceive unexploited
economic or technical opportunities (Dosi, 1988). That supposes that this agent
must have a set of skills (managerial, entrepreneurial and industrial) generally
conferred by his managerial capacity. These ideas are confirmed by results
obtained on the global set of companies where we find the abilities in financial
management and management of the social environment have significant effects on
the decision of innovation and the propensity of investment in the activities of
innovation. This is explained by the fact that the choice of the mode of integration
aiming at preserving the specificities of the entities and at maintaining a balance of
power stimulates the decision of innovation. A management based on the ethics of
competence pushes individuals to be more innovating and become «championsy» of
the change; i.e., once a new idea is developed, the individual makes an enthusiastic
promotion, seeks support, fights the forms of resistance to it and makes sure that
the innovation is born.

Conclusion

The objective of this study is to carry out a comparative analysis of the
determinants of innovation between three countries of French Sub-Saharan Africa.
Drawing inspiration from the study by Sakala and Koster (2014) and Nkouka et al.
(2013), we perform an extension to a generalised type 11 Tobit model in the African
context, which consists in introducing investments in activity of innovation as an
input of innovation and considering technological and non-technological
innovations as output of innovation. The estimation devoted to the input innovation
regards investment in the activity of innovation as dependent variable. This
function of investment in the activity of innovation, estimated by the Tobit model
is made up of two equations. The first (equation of selection) is estimated by a
probit model and the second (equation of the amount of innovation) by the
Heckman (1976) method that makes it possible to correct the problem of selection
bias.

The econometric results show that the three countries have the same
determinants of the behaviour of innovation with only a few differences. As a
whole, the decision of the amount of investment in innovating activities depends on
the decision to engage or not in an innovating activity. This activity of innovation
is a function of the market impulse, the technological impulse, the co-operation
between firms, the managerial ability of the head of company, the rate of
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abandonment of the activities of innovation in the past and the possibilities of
obtaining a standard or international certification. They also show that the decision
to innovate is determined by technological co-operation between firms or
technological cooperation, the market impulse, national and international
competition, technological impulse, the sources of information, the safety of the
environment of intellectual property and the rate of abandonment of innovation
projects in the past. However, Cameroonian companies unlike the others base
themselves much more on information coming from the market and their group of
membership (between firms, professional...) to engage in innovating activities,
while those of Senegal engage more in the innovating activities if they are under
international competition pressure. As for companies of the lvory Coast who were
touched by the post electoral crisis of 2011, they rely on their private funds to
finance the activity of innovation, and generally engage in these innovation
activities following the level of safety of the business environment and social
protection of intellectual property.

References

1. Aghion, P., P. Howitt, and D. Mayer-Foulkes. (2007): «The Effect of
Financial Development on Convergence: Theory and Evidence», Quarterly
Journal of Economics 120 (1), pp. 173-222.

2. Allemand I. et Schatt A. (2010), «Quelle est la performance a long terme des
entreprises dirigées par les ¢élites ? Le cas francais», 9e conférence
internationale de gouvernance, Metz, 17-18 mai 2010.

3. Barlet C., Duguet E., Encaoua D. et Pradel J. (1998), “The Commercial
Success of Innovations: An Econometric Analysis at the Firm Level in French
Manufacturing”, Annales d’Economie et de Statistique, n 49/50,
pp. 457-478.

4. Boyer Robert et Didier Michel (1998), « Innovation et croissance », INSEE,
ISBN : 2-11-004091-2.

5. Cohen WM. et Levinthal D.A. (1990), «Absorptive capacity: a new
perspective on learning and innovation», Administrative science quarterly,
vol 35, pp. 128-152.

6. Cohen W. et Klepper S. (1996), «A Reprise of Size and R&D», The Economic
Journal, vol. 106, July, pp. 925-951.

7. Davidsson P. (2002), “What entrepreneurship research can do for business and
policy practice”, International Journal of Entrepreneurship Education, vol. 1,
n° 1, pp. 1-20.

8. El Elj M. (2012), “Innovation in Tunisia Empirical Analysis for Industrial
Sector”, Journal of Innovation Economics, 2012/1 (N° 9).

9. Evenson Robert E. and Westphal Larry E. (1995), “Technological change and
technology strategy” Chapter 37 in Handbook of Development Economics,
1995, vol. 3, Part 1, pp. 2209-2299 from Elsevier.

Review of International Comparative Management Volume 18, Issue 3, July 2017 255


http://econpapers.repec.org/bookchap/eeedevhes/3.htm
http://www.elsevier.com/wps/find/bookseriesdescription.cws_home/BS_HE/description

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Freel M.S. (2000), “Strategy and structure in innovative manufacturing SMEs:
the case of an English region”, Small Business Economics, 15, 27-45.

Frenken K., lzquierdo L. and Zeppini P. (2012) Branching innovation,
recombinant innovation and endogenous technological transitions,
Environmental Innovation and Societal Transitions 4, pp. 25-35.

Greqam. Universités d’Aix-Marseille Il et I1l, France. halshs-00573686,
version 1-4, Mar 2011.

Guilhon A. (1993), « Etude de la relation entre le changement organisationnel
et l'investissement intellectuel dans les PME », Thése de Doctorat de
I’Université de Montpellier I, Octobre 1993.

Hajjem Olfa, Pierre Garrouste et Mohamed AYADI (2015), «Effets des
innovations technologiques et organisationnelles sur la productivité: Une
extension du modele CDM », Revue d’Economie Industrielle, 151, ProQuest
Central, p.101.

Heckman James J. (1979), “sample selection bias as a specification error,
Econometrica, Vol. 47, No. 1 (January, 1979).

Himmelberg C. and B. Petersen (1994), “R&D and Internal Finance: A Panel
Study of Small Firms in High-Tech Industries”, Review of Economic and
Statistics 76, pp. 38-51.

Jakobiak F. (1991), Pratique de la veille technologique, Paris: Les Editions
d’Organisation, 232.

Kamien M.I. et N.L. Schwartz (1982), “Market Structure and Innovation”,
Cambridge University Press, Cambridge.

Karray Zouhour et Ben Ghorbel Wiem (2014), “Les déterminants internes et
externes de I’innovation : cas des entreprises manufacturiéres en Tunisie”, in
M. Hattab-Christmann, A. Isla et C. Vautier (eds.), La crise du capitalisme
financiarisé. Mélanges en 1’honneur de Frangois Morin, Presses de
I’Université Toulouse 1 Capitole.

Karray Zouhour and Kriaa Mohamed (2010), "Innovation and R&D
Investment of Tunisian Firms: A two-Regime Model with Selectivity
Correction", Journal of Business Inquiry, 9, 1, pp. 1-21.

Krugman P. (1990), The Age of Diminished Expectations: U.S. Economic
Policy in the 1990s, Cambridge, MIT Press.

Lamia El Kahri, Ali Rachidi et Mostapha Amri (2014), «La certification
qualité et la performance des organisations : Quelles convergences ? Etude de
cas au sein de la Nouvelle Sociét¢ AMADIR dans le grand Agadir»,
International Journal of Innovation and Scientific Research, ISSN 2351-8014,
Vol. 11, No. 2, pp. 598-610, http://www.ijisr.issr-journals.org

Mairesse J. and P. Mohnen (2010), “Using innovations surveys for
econometric analysis. Technical report”, National Bureau of Economic
Research, 2010.

Mairesse and S. Robin (2009), “Innovation and productivity: a firm-level
analysis for French manufacturing and services using” cis3 and cis4 data
(1998-2000 and 2002-2004). Technical report, working paper, 2009.

256

Volume 18, Issue 3, July 2017 Review of International Comparative Management



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Manuel d’Oslo (2005), principes directeurs pour le recueil et ’interprétation
des données sur I’innovation, OCDE, 3e édition.

Nastase, M., Valimareanu, 1., (2017), Building a Strong Organizational
Culture for Sustainable Development of Tourism Companies, Review of
International Comparative Management Volume 18, Issue 1, March,
Bucharest University of Economic Studies Publishing House.

OCDE. (2005), Oslo Manual, Guidelines for Collecting and Interpreting
Innovation Data, Paris, OCDE and Eurostat.

Quélin B. (1996), Appropriability and The Creation of New Capabilities
Through Strategic Alliances, in Strategic Learning and Knowledge
Management, R. Sanchez et A. Heeme (Eds.), Wiley, pp. 139-159.
Schumpeter J. (1942), Capitalism Socialism and Democracy, New York,
Harper.

Schumpeter J. (1939), Business Cycles: A Theoretical, Historical and
Statistical Analysis of the Capitalist Process, 2vols, McGraw-Hill, New York.
tel-00872661, version 1 - 14 Oct 2013296.

Rahmouni M. et M. Yildizoglu (2011), « Motivations et déterminants de
I’innovation technologique: Un survol des théories modernes ». Document de
Travail, n°2011-09.

Richard Williams (2016), “Marginal Effects for Continuous Variables”,
University of Notre Dame, Last revised January, http://www3.nd.edu/-
rwilliam/

Samba R. et K. Biampikou (2011), « Capital humain, TIC et entrepreneuriat
en République du Congo : cas des MPE dans les villes de Brazzaville et de
Pointe-Noire», Rapport de recherche, TRUSTAFRICA.

Siraudin Arnaud et Domenech Yann (2006), « L’innovation vient d'abord du
client et non de la technique, Entreprise et management, N°618 Octobre 2006,
www.lajauneetlarouge.com

Tirole J. (1988), Industrial Organization. MIT Press. Cambridge. MA.

Review of International Comparative Management Volume 18, Issue 3, July 2017 257



Appendix:

Table Al: description of variables

Variables | Description de variables
Caractéristique de la firme
Size Qualitative variable with values 1 = TPE, 2=PE, 3= ME et4
=GE
Legal Structure 1=SARL,SA=2EI=3, Autres=4
SECT Sector of acticivity: Qualitative variable with values : 1 =

primary, 2 = secondary, 3 = tertiary

Variables liées a I’environnement de la firme

Demand pull Impulsion by demand: Binary variable with value 1 if the
company ii=nnovates following the needs of consumers and 0
if not

Techno push Technological push : binary variable 1=yes and 0 no

Coop Cooperation : Binary variable with value 1 if the company

practices an inter-enterprise partnership or cooperation in
matters of innovation and O if not

CONCUR_NAT | National competition : Binary variable with value 1 if national
competition affects the innovation decision and 0 if not.

CONCUR_INT | International competition: Binary variable equal to 1 if
international competition affects the decision to innovate and 0

if not.
NORD certification: Binary variable that takes the value 1 if the
company has a recognised international certification.
ABAN Abandonment of innovation activities: Binary variable that

takes the value 1 if the company abandoned an activity of
innovation and 0 if not.

ENV Appreciation of the business environment: Binary variable that
takes the value 1 if the company finds the business
environment secure and 0 if not.

Source of Categorical variable that takes the value 1 for private funds
financing (FOND_PRO) , 2 for loans and 3 for others

Source of This is a categorical variable that takes the value 1 if the
information information comes from the market (INFO8BMARCH) ; 2 if it

is from the membership group and 3 for other sources

Factors related to ICT

INTERNET Internet: Binary variable equal to 1 if the company carries out
business operations through the internet.
TIC_PRO ICT in the production process: Binary variable with value 1 if

the company uses machines and specialised software in its
production process and 0 if not.

TIC_MARK ICT for advertising and marketing of products. This is a binary
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| variable that takes the value 1=yes and 0=no

Factors related to the characteristics of the manager

SEX Gender : Binary variable 1 = male, 2 = female

EXPER Experience: Binary variable with value 1 if the manager had
former experience before becoming manager and 0 if not.

NIVEAU Level of education: Variable with three classes equal to 1 if the
manager has a primary level, 2 if he has a secondary level and
3 if he has a higher level of education.

Managerial Based on the characteristics of the entrepreneur, we build an

capacity index of human resources management, financial management

and the management of the social environment of the
company.
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