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Abstract

The aim of this work has been to inquire into possible connections between competitive strate-
gies and inclination to innovation, through an analysis of a sample of Italian agri-food enterpri-
ses behaviours. Particularly, some firm’s innovation strategies have been analysed, inquiring
into a set of characteristics that at a theoretical level are considered as potential factors of inno-
vation adoption: economic and financial dimension, organizational structure, productive specia-
lization, productive process and the location context.
The results of the study have underlined the existence of a great variety of behaviours among
the examined agri-food enterprises, which have revealed a highly varied inclination to innova-
tion. The data indicate that the stimulus to innovation is the result of a set of factors that jointly
act on the decisional nucleus of the enterprises. Moreover, the results point out that the proces-
ses of “organizational” innovation are gaining a more and more relevant role in Italian agri-food
enterprises, while very strong elements of weakness seem to characterize the processes of tech-
nological innovation, above all because of a reduced inclination to both public and private in-
vestments in R&D. 

1.    Introduction

The Italian agri-food system is facing new challenges asking for relevant reorganization proces-
ses and changing of structural features and economic and financial strategies. 
The driving factors of such processes are related to a number of conditions that depend, on one
side, on the effects of globalization and the growing presence of international competitors in the
internal agri-food market, while on the other side, they depend on national conditions, especi-
ally on the change in the customers’ food preferences and at the same time in relationships in-
side the agri-food system. 
The most relevant effects of such changes have been the increase of competition inside the agri-
food system so as the development of new organizational models at firm level and a deeper in-
tegration among subjects operating in the agri-food supply chains. 
Strictly related to the search for strategies to increase competitiveness, we should take into ac-
count the actions aiming to increase the innovation abilities, both as regards the process and the
product and as regards the organizational level. Many factors could influence the firm innova-
tion capacities. In some cases they are related on internal features, as the structural and econo-
mic dimensions, in other cases they are related on external features, as the location and the
capacity to manage relationships with other agents, sharing technologies and “know-how”. 

In many cases the innovation possibilities depend on the degree of investment in R&D activities
which cannot always be adopted by single agri-food enterprises, especially when they are of
small or medium dimensions. 
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In this perspective, the aim of this work has been to inquire into possible connections between
competitive strategies and inclination to innovation, through an analysis of a sample of Italian
agri-food enterprises behaviour. Particularly, some firm’s innovation strategies have been ana-
lysed, inquiring into a set of characteristics that at a theoretical level are considered as potential
factors of innovation adoption.

This paper is structured in the following way: in section 2 the theoretical background of the ana-
lysis is briefly presented; in section 3 the analytic methodology is described. The main results,
the related comments and the policy implication are showed in section 4 and 5.

2.    Theoretical background

The theoretical perspective of this work is deeply influenced by the idea that the innovative be-
haviour, considered as the development and application of new technologies and new organiza-
tional forms, is related both to the internal governance system of the agri-food firms and to the
exogenous institutional environment (Teece, 1996). 
Faraway from the neoclassical view of innovation as a simple technological change, a great
number of theoretical and empirical approaches indicate that the firm innovation behaviour has
to be connected to a wider number of potential driving factors, both internal and external (Ga-
lende and de la Fuente, 2003). For example, in the Schumpeterian view of innovations a great
attention was given to the industrial organisation and specifically to two factors, mainly due to
the external conditions: the firm size and the market concentration (Schumpeter, 1934 and
1942). The studies following this theoretical perspective emphasised the role of financial re-
sources and the firm capacity to allocate them to development of new technologies and products
and R&D activities. In this sense large firm operating in a contest of a strong market power
should show a higher intention to invest in innovation activities then the small ones, due to their
cash flow generated by monopolistic power and better access to capital market (Teece, 1996;
Gumbau, 1997; Arundel and Kabla, 1998). 

For other authors higher large firm capacity of innovation is deeply contested, according to the
idea that the small and medium firms are better adaptable to the market conditions, more opened
to ”innovation joint-venture” with other firms and less conditioned by “bureaucratical” and ma-
nagerial structures (Williamson, 1975; Mansfield 1981; Teece, 1996). Other arguments suppor-
ting small and medium size firm innovation capacities are linked to their attitude to show a
better internal flexibility (related to the organization of production and decision making proces-
ses), a higher possibilities of internal communication, greater specialisation possibilities and in-
formal and strategic control (Galende and de la Fuente, 2003). According to these
considerations we consider “size” as one of the principal factor to be considered in our analysis,
not only in the sense of “economic-size” but more in general as a proxy of a wider range of
firm’s attributes and attitudes. 

Other driving factors to explain firm innovative behaviour are related on the internal resources,
such as the quality of human capital, financial and organizational structures, information sha-
ring and “know-how” accumulation (Jensen e Meckling, 1976; Wernerfelt, 1984; Barney, 1991;
Dosi 1991). These kind of features could be considered as firm internal “intangible” resources,
and in this sense it is underlined the difficulties to provide an objective measurement (Cohen,
1995). However both theoretical and empirical literature highlight the relevance of these re-
sources in the process of creation and application of innovations at the firm level (Galende and
de la Fuente, 2003), which could give a better interpretation of what we call the “organizational
size and structure”. 
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In this perspective three types of factors were considered: the presence and the importance of
R&D department and activities; the age of the firm as a proxy of the organizational resources;
the relevance of knowledge accumulation activities and information sharing as part of the pro-
fessional formation end education.

The influence of the R&D activities on innovative behaviour is highly recognized both theore-
tically and empirically. Even if the direction of influence is in general considered as potentially
positive (Teece, 1996; Galende and Suarez, 1999; Cohen and Levinthal, 1989), it has been
showed that R&D expenditure intensity could not be sufficient to influence future prospects of
innovation projects, in particular if we consider small and medium size enterprises (Bougrain
and Haudeville, 2002). This is due to the influence of the specific characteristics of the innova-
tion process (Galende and de la Fuente, 2003) and the rate of innovation of the specific sector
in which the firm is operating (Pavitt, 1984). In any case it has to be taken into account.

The age of the firm is considered as a possible measure of its organisational resources, potenti-
ally representing the experience and the knowledge accumulated throughout its history and
more in general the “learning” process of the firm (Galende e de la Fuente, 2003). Some articles
showed the higher inclination to innovate by “old” firms (Gumbau, 1997; Kuemmerle, 1998)
while some other considered “young” enterprises as more active in the direction of innovation
(Molero and Buesa, 1996). In this sense the age remains a controversial factor of innovation.
The third type of internal “intangible” factors is the one related to the information sharing atti-
tude of the firm and the “know-how” transmission and accumulation process. We look at this
kind of factor as the rate of economic and financial resources dedicated and oriented to the pro-
fessional formation and its organisation inside the firm. From a theoretical point of view we as-
pect a positive impact of such expenditure and organisation on the innovative behaviour of the
firms (Freeman, 1973; Rothwell, 1986).

A second group of potential driving factors of innovative behaviour is related to the socio-eco-
nomic and institutional conditions in which the agri-food enterprises operate. We looked at the-
se “external” factors in two ways: on one hand we considered the external linkages that the firm
shows with the other actors of the agri-food chains (agriculture, distribution operators, etc.) and
the attitude to enter in formal association network (consortia, manufacturing jont-ventures, co-
operatives, etc.). The positive influence of such  “association” strategies on the innovation ca-
pacities is given by the possibilities of sharing information and “know-how”, reduction of
uncertainty and increasing economies of scale that “external” alliance could get for the firms
involved (Teece, 1996). On the other hand we looked at the external factors in an indirect way,
as the results of their influence on the main “coordination” strategies of the firm on the markets,
such as the internationalisation and the export-orientation, the product-diversification or the
product-specialization (Williamson, 1985; Meisel and Lin, 1983; Hoskisson and Hitt, 1988; Ri-
chardson, 1990).

In the case of the export-orientation the empirical literature shows a positive relationships with
innovations (Meisel and Lin, 1983; Lunn and Martin, 1986; Kumar and Saqib, 1996) while in
the case of product-diversification or specialisation these relationships are not clearly re-
cognised and they remain still controverse (Hitt and Hoskisson, 1991; Hoskisson and Johnson,
1992; Link, 1982; Chen, 1996).
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3     The analytic methodology

The empirical analysis was based on the information obtained from a field survey carried out
on a sample of 63 Italian enterprises operating in four sectors of the agri-food industry (wine,
oil, dairy, fruit and vegetable industries).
Collected data were referred to firms structure and organization, so as to some aspects of inno-
vation and development processes. With regard to these last ones, information were collected
on the innovations recently adopted, on the motivation that brought to adopt them, on relati-
onship between the firm and the R&D structures, on labour training activities and on the finan-
cing of R&D activities.  It should be underlined that the innovation term was here used in a
rather wide sense; it includes both changes in technology and in the characteristics of produced
goods, and changes in the set of final products, often implying the use of new processing lines
and some change in production techniques,  as well as changes in the production and labour or-
ganization. 
Data analysis has been carried out through a factorial analysis technique (Principal Component
Analysis) followed by a hierarchical cluster analysis. As a first step, a set of variables, selected
on the base of the theoretical indications, was used to identify and classify firms structures and
features. Then, cluster analysis results were crossed with data related to information of the firm
innovation processes  in order to characterize firms innovative behaviours.
Starting from 14 variables, we extracted 6 principal components that explain the 73% of the
whole variance. In table 1 there is the factor loading matrix, where correlation coefficient higher
than 0.10 in absolute value were indicated. The matrix is the basis to interpret the meaning of
each principal component representing the main interfirm differentiation factors. 

Table 1. Factor loading matrix

The first component explains 21% of the total variance and allows to distinguish firms accor-
ding to their different market channel. As the first component increases, moving from negative
to positive values, market channels change from traditional ones, where retailers and wholesa-
lers prevail and the agricultural inputs mainly have a regional provenience, to situation where
modern distribution becomes a more important firm production buyer. More information on in-
put market and on linkages between within the food supply chain are synthesized in the second
component (13,8% of explained variance). When positive, the second component identifies

Variables Component
1 2 3 4 5 6

Percentage of  revenue from sales in 

traditional market channels
-0.87    0.15  

Percentage of revenue from sales to modern  

organised distribution
0.86  0.18  0.10 0.14

Percentage of regional agricultural input -0.58 0.37  0.36 0.15 0.24
Number of associative and co-operative links  0.89  -0.15   
Firm's age 0.11 0.77  0.19  -0.23
Percentage of imported  agricultural input 0.35 -0.54 -0.25 -0.42 -0.11  
Total tangible and intangible fixed assets   0.90    
Number of employees 0.14  0.90 -0.11   
Percentage of revenue from regional sales    -0.75   
Percentage of revenue from exports -0.17  -0.15 0.69 0.27 0.19
Percentage of revenue from the first product 0.17    -0.84  
Number of processed products    0.20 0.80  
Training expenses as percentage of revenue 0.10   0.32  0.82
R&D expenses as percentage of revenue -0.12   -0.34 0.14 0.64
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firms that are operating by a longer time, that have intense associative and co-operative links,
that buy agricultural input from the local market; on the contrary, negative values of the com-
ponent occur when territorial linkages are slight and import of agricultural inputs become more
important.

The third component (12% of the total variance) is positively correlated with the number of em-
ployee and with the level of total assets and allows to differentiate the firms according to their
size. The fourth and the fifth factors show aspect referring to market strategies. Negative values
of the fourth component (10% of the total variance) identify those firms where the export ori-
entation is higher; while, if the component value is positive, output market is mainly regional.
The degree of diversification can be read on the fifth component (8% of the total variance). In
the sixth and last component (8% of the total variance) the effort in training and in R&D is syn-
thesised: moving from negative to positive values, the firm innovative intensity (in terms of per-
centage on revenue) increases.

The factor scores, that is the coordinates of the observations (the investigated firms) with respect
to each of the 6 principal component axes, were used to group firms into clusters.
Based on agglomeration schedule 6 final groups were considered. Table 2 reports cluster centres
that allow to draw the main features of each cluster and to better understand the relationship
among the differentiation factors analysed in PCA.

Table 2. Cluster centers

4.    Main results  

The factorial graphs and the values of the cluster centers can help to analyse the link between
firms innovative behaviour and some of the potential driving factors of innovation processes
emphasized in the theoretical and empirical literature. 
Graph 1 highlights the relationship between the innovative effort (component 6) and firm size
(component 3), relationship that has been widely investigated in literature and that generated
controversial findings. By the graph, two first indications can be drawn:

• With respect to smallest firms, there is a positive relationship between size and innovative
effort. When firm dimension reaches the sample average level, this relation is not more visi-
ble and innovative effort is independent from firm size.

• Some behaviour differences among industries could be highlighted. Generally speaking, oil
sector shows a lower propensity to spend in R&D and training, while dairy sector seems to
be the more innovative one. 

In graph 2 innovative effort is crossed to the strength of territorial linkages of the firm (compo-
nent 2). In this case very different situations occurs, even if it is possible to state that when back-
ward linkages are slighter and relationship within the food supply chain are less intense, firms

Cluster Number of firms Component 1 Component 2 Component 3 Component 4 Component 5 Component 6
Cluster 1 19 0,617 -0,434 -0,115 -0,849 -0,285 0,112
Cluster 2 18 -1,023 0,509 -0,020 -0,210 -0,146 -0,055
Cluster 3 2 0,382 -0,310 0,154 1,226 -0,793 4,190
Cluster 4 15 -0,146 -0,562 -0,144 0,894 0,856 -0,252
Cluster 5 8 0,942 1,108 -0,324 0,494 -0,452 -0,663
Cluster 6 1 0,579 -0,741 6,979 0,094 0,399 -0,428
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show a lower inclination to innovate. In graph 3 the relationship between the innovation inten-
sity and the degree of diversification (component 5) shows a similar pattern. Even in this case,
a higher diversification of the production is not associated to more innovation by itself, but
when specialization degree is higher (negative values of the 5th component) a lower inclination
to innovate seems to occur. 

More information can be drawn from cluster analysis results. First of all, it should be underlined
that component 6, that synthesises what we called the “innovative effort”, has considerable high
values only in one group. That occurs in group 3 which includes only 2 medium firms of the
dairy industry, that, as labour training and R&D expenses are concerned, show very specific fea-
tures in the sample. Both firms produce mozzarella-cheese, a product that in recent years
showed a very dynamic market and an increasing demand; both have an internal research struc-
ture but operate with external structures, too; both in last 5 years carried out product as well as
process innovations, driven by the widening of the production set and by quality improvement
needs. They are among the younger firms, too.

Besides those two firms, behaviour, in term of innovation investments, is not very differentiated
among firms, even if some positive and negative deviation from the average level could be un-
derlined. The lowest levels of R&D expenses can be found in group 5 that includes 8 firms. In
this group low values of the 6th component are associated to the highest level of the first two
factors and indicate that those firms are characterized by a more intense link with modern dis-
tribution and, more generally, to not traditional market channels, but at the same time have
strong roots in their territory, with regard to agricultural input supply, and intense links within
the agri-food chain. They mostly are small co-operative firms, oil and wine producers and ope-
rate by a longer time with respect to the sample average (they are not less than 40 years old). 

An important role of the modern GD as final market is evident for group 1, too. Though, here
the associative linkages are less intense and specific features of the 19 firms in the group are the
considerable high value of international exchanges, with respect both to import of agricultural
input and export of final goods, and the product diversification. Group 1 includes firms with a
larger number of employees than the average of the sample and that are younger than average,
too. With regard to innovation effort, the average level is higher than in other group (besides
group 3). An additional aspect to underline is that as the legal status is concerned, simple com-
panies (as opposed to co-operative)  are mostly prevailing. 

Very low is the innovative effort in other groups. Firms in group 2 are mainly co-operatives cha-
racterised by small and medium size, in terms of number of employees, and by a high level of
total assets (with regard to the sample as a whole). A strong role of traditional channel in final
good market, some weight of exports on revenue (anyway, low as average), final production
mainly directed to national market are some other specific features. In this group the percentage
of R&D expenses on revenue gets higher than zero in few cases, mainly when the firm operates
in the dairy industry. Anyway, most of the firms in group 2 are wine producer. Often null is the
innovative effort in group 4 including 15 firms, most of them in the dairy industry, whose spe-
cific features are the small size, the diversification of the production and the higher importance
of the regional market for final good. Last group (group 6) includes only one firm with outlier
characteristics because of its size. It operates in the fruit and vegetable industry, has few and
slight linkages within the territory and the agri-food chain, sells most of its production to GD.
With regard to percentage of R&D and training expenses on revenue, this firm spends less than
the average of the sample. 
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Some more information on firms innovative behaviour can be obtained by analysing innovation
characteristics collected in the survey and by crossing them with results of cluster analysis.
Some points can be highlighted:

Only few firms didn’t adopt any type of innovation at all. No significant differences exist among
groups with regard to innovation presence, while some distinction can be made according to the
industry, with a lower percentage of firms adopting some innovation in the oil and in the fruit
and vegetable industry. With regard to the category of innovation, 57% of firms made a change
in their final goods: mainly they widened the set of supplied goods or adopted a new packaging
and labelling. Innovation in production processes were counted in 86% of cases; for many firms
innovation relates to the adjustment to certification or to quality systems and to the introduction
of more advanced production lines. The category of innovation adopted in last 5 years is not
significantly different by groups. On the contrary, some differences can be found when the way
firms finance their innovations is taken into account. In particular, in groups 2 and 4 a larger
number of firms uses self financing of innovation activity. In the case of the small firms that are
included in group 4, self financing could hide difficulties in credit opportunities and could ex-
plain the low level of R&D expenses. 

Differences among groups can be found when motivations that brought to adopt innovations are
considered. Market motivations are the most important to push firms to innovate (95% of the
firms adopting innovation). In particular, the need to reach new markets is a strong stimulus to
innovate for firms in group 1, the most export-oriented group in the sample, and more generally,
when firms are linked to GD innovation is mainly motivated by the requirement of distribution.
Quality improvement is an important reason of innovation for the 55% of agri-food firms of the
sample and seems to be less important for firms included in group 4. The reduction of produc-
tion cost is the stimulus to adopt innovation in 64% of innovating firms, without significant dif-
ferences among groups. 

5.    Some concluding remarks 

Agri-food is generally thought as a mature and low innovative sector. Nevertheless within it
very diversified situations exist and the propensity to innovate and the nature of innovation pro-
cesses can depend on different factors. Given their generally small economic and financial di-
mension, the Italian agri-food firms are not able to allocate high percentage of their revenue to
R&D expenses. However, firm size is not the only one limiting factor of innovation processes,
and, on the contrary, the analysis showed that when the dimension reaches a minimum threshold
level the innovative effort seems absolutely independent from size. 

More important to explain the intensity of innovation are the specific industry and the network
of relationship in which firms do operate. 

The role of specific industry could be directly and indirectly connected to characteristics of de-
mand. When demand increases at higher rate or quality requirements become stronger, the pro-
pensity to innovate and the innovative effort get higher. Market requirements are even more
stringent when firms act on international market or face the Great Distribution; that can explain
differences in  propensity to innovation according to final goods outlet. In addition, the analysis
pointed out that another key factor in innovation processes is the capacity to built durable rela-
tionships both on the input markets (agricultural sectors) and on the product markets. In this per-
spective the linkages between the firms and the international “environment” seems to have a
central role to provide for both innovative and competitive strategies.
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The research for higher quality standards seems to be the common field on which the innovative
firms are challenging at the moment. Nevertheless the quality-oriented innovation strategies are
implemented more through an imitative behaviour than a pro-active one, as many of the adopted
innovations answer to the need of adjustment (to legislation or to demand changes), rather than
to a longer term strategy. Many factor could be  responsible for this behaviour. The structural
weakness of the industry and the characteristics of the technology of production are some of
them, but more study is also needed in order to better understand how production structure and
power relationship among economic agents within the agri-food channel can influence innova-
tive behaviour.
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Graph 2.
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