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ABSTRACT 

 

This paper examines the level of heterogeneity of member countries of the Organisation for 

Economic Co-operation and Development (OECD), regarding their potential and performance 

as Agricultural Sectoral Innovation Systems (ASIS).  

 

The main objective is the classification of the ASIS in an OECD context; based on a series of 

indicators that correspond to their productivity, competitiveness, social, economic and 

institutional conditions, as well as their capacities and innovation results.  

 

Through a Cluster Analysis this paper shows the existence of six different types of ASIS in 

OECD member countries, with distinguishing strengths and weaknesses, in terms of each 

proposed innovation dimensions and with different performance in the OECD context. For 

policy makers, an understanding of the ASIS can help identify leverage points for enhancing 

innovative performance and overall agricultural sector competitiveness. 

 

JEL classifications: C33, O11, O31, P5, Q16 

 

Keywords: Agricultural Sector; Regional Innovation System; Taxonomy; Cluster Analysis. 
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INTRODUCTION 

 

The Innovation System role in the economy offers new opportunities for the research 

on the reasons behind the big differences in the economic development
2
. 

 

Across the time, Research, Development and Innovation (R&D&i) and its environment have 

been a turning key in elements for the competitiveness and its consistent economic 

development. In this passage, the Innovation System has occupied a priority place in the 

agenda of developed countries by means of national politics, where the politics of R&D&i 

have a fundamental mission. In this context Innovation Systems have deeply evolved 

throughout the years, acquiring progressively major importance and relevance. As a result the 

Innovation System cannot be understood in an isolated way, it needs necessarily other 

economic elements. It is the sectors, with its quality of integration elements of the national 

economy, who have become a determinant factor in the country’s development and in its 

performance in the economic and commercial international ambience.  

 

Innovation, as an economic piece, has been an analysis topic of the economists since it was 

considered that the technological innovation across the process of creative destruction 

constituted the fundamental engine of the economic development
3
. 

 

According with Pavitt (1984) the sectoral characteristics of any economy directly affects the 

                                                           
2
 Fagerberg, Jan & Srholec, Martin. (2007). “National Innovation Systems, capabilities and economic 

development”. Center for Technology, Innovation and Culture. University of Oslo. 

3
 Schumpeter, Joseph A. (1976). “Capitalism, Socialism, and Democracy”. New York. Harper and Brothers. 

Harper Colophon edition. 
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nature, sense and innovation intensity
4
. Therefore a system of efficient innovation is a 

promoter of the development and economic growth
5
. The literature on Innovation Systems 

stands out in an important way to the innovation processes for the current economic 

development. The study of the innovation as a piece of economy allows to study it from 

different edges, by means of quantitative analysis, as well as technical, economic, social, 

cultural, public and private dimensions that have been studied from an approach merely 

qualitative
6
. This paper measures the fortitude and distinctive weaknesses in system terms of 

innovation of the agricultural sector of the OECD countries.  

 

Currently diverse statistical hardware exists for the innovation quantitative study, this paper 

uses a taxonomy methodology to classify phenomena by means of the hierarchic SPSS cluster 

method. The hierarchic cluster is a classification tool that detects and describes homogeneous 

sub-groups according to observed variables within a set. As a result homogeneous clusters 

appear. The fundamental objective of this paper is to contribute in the comprehension of 

economic activities, and science, technology and sectoral innovation from a comparative 

perspective among countries by means of a quantitative approach. In order to understand the 

phenomenon of the ASIS. 

 

The unit analysis is integrated by each one of the 34 OECD countries. Data is collected from 

25 indicators (grouped in 8 dimensions), and following the analysis outline given by Godinho 

                                                           
4
 Pavitt, Keith. (1984). “Sectoral patterns of technical change: Towards a taxonomy and a theory”. Science 

Policy Research. Elsevier Science Publishers. University of Sussex. 

5
 Fagerberg, Jan, & Srholec, Martin, (2007). “National Innovation Systems, capabilities and economic 

development”. Center for Technology, Innovation and Culture. University of Oslo. 

6
 Evangelista, Rinaldo; Tore Sandven; Giorgio Sirilli, & Keith Smith. (1998). “Measuring innovation in European 

industry”. International Journal of the Economics of Business. Pages: 311-333. 
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(2006). The results are stated in a dendrogram, which illustrates the grouping resulted from 

the study and it reflects the hierarchical classification of the results. In order to allow the 

monitoring of the incorporation process of each of the elements into a conglomerate.  

 

The variable’s data is processed through a variance analysis and intergroup media is 

compared between the conglomerates by dimension. Once the data is processed and the 

clusters are conformed, the results will present the eight dimensions through radar graphics. 

These radar graphics will show the configuration of each cluster of ASIS, according to the 

development in each of the eight dimensions. The graphics will show the strengths and 

weaknesses in terms of dimensions of the ASIS among the cluster to which they belong.  

 

This paper aims to achieve ASIS differentiation based on the capacity, characteristics, 

conditions and innovative performance, in order to obtain a general characterisation of the 

identified ASIS types. And consequently to be applied as a practical and useful quantitative 

tool to explain countries’ development as a result of innovation activities for decision making 

in public policies, focused on topics related to science, technology and innovation. 

 

The structure of this paper is the following: Chapter 1 presents a brief review of precedents 

for the Innovation System studies as well as of taxonomic studies focused in Innovation 

Systems; Chapter 2 presents the justification of this paper; Chapter 3 describes a general 

theoretical framework and reviews the relevant literature, focusing specifically on the 

empirical taxonomic works; Chapter 4 exhibits the methodology used in this paper, with a 

brief description of methods and utilized hardware; Chapter 5 displays the main results; And 

finally Chapter 6 highlights the conclusions, presents an argumentative reflection, as well as 

the implications of the developed topics and the possible approaches for future research.  
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BACKGROUND  

 

 

Figure 1.- Research questions. Source: Proper making. 

 

Note: Agriculture corresponds to International Standard Industrial Classification (ISIC) 

divisions 1-5. Includes forestry, hunting, and fishing, as well as cultivation of crops and 

livestock production. 

  

MAIN OBJECTIVES 

 

The aim of this paper is to create a taxonomy through various analysis of data, which allow 

to: 
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 To differentiate the ASIS based on the characteristics of conditions, capacities and 

system performance. 

 To classify the ASIS according with particular characteristics that define them. 

 

METHODOLOGY INTRODUCTION   

 

This paper presents a taxonomy of the ASIS, which consists on systematizing differences and 

common factors between agricultural sectoral Innovation Systems in the context of OECD 

countries from diverse pertinent indicators. Even though the number of clusters was not 

known beforehand, by means of the statistical tool of hierarchic cluster SPSS, quantitative 

variables that contain valuable information were processed, in order to reorganize them in 

relatively homogeneous groups (Clusters). 

 

The Ward Method (Or minimal inertia loss method) is utilized in order to minimize the 

variance inside every group. To achieve that, first the average of all the variables is calculated 

in every conglomerate. Next, the distance is determined between each data and the 

conglomerate average, adding later the distances between all the cases. Afterwards, the 

conglomerates that generate less increases in the sum of the distances inside every 

conglomerate, are gathered together. This procedure creates homogeneous groups of OECD 

countries member with similar characteristics, in which its similarity is maximized and its 

differences are minimized, in order to construct a classification tree (ASIS dendrogram). 

 

The resultant dendrogram is exhibited where the grouping process appears between the cases 

and the distance in which every grouping takes place, representing graphically the record and 

providing very valuable information to be analyzed. 
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Finally, the ASIS dimensions are represented graphically for every cluster and are analyzed, 

followed by a discussion about the obtained results. All of these to describe how Agricultural 

Sectoral Innovation Systems work, in order to find desirable characteristics, factors and 

mechanisms to promote competitiveness and innovation, and evaluate the implication of 

public policies in innovation. 
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1. STATE OF THE ART 

 

A definition universally accepted for Sectoral System of Innovation (SSI) does not exist, but 

the central argument is that SSI is a set of actors, institutions and economic agents producing 

systematical effects that impact in the country sector and increase its capital. This system has 

the performance inside the community and its aim is to reinforce the country innovation 

capacity and competitiveness
7
. 

 

Within the study lines about innovation with a quantitative approach, the taxonomic 

classification of the Innovation System is found, which is of big utility for the classification of 

phenomena. Historically some papers have proposed an Innovation System taxonomy, 

particularly, National Innovation System (NIS). Nevertheless, one of the limits which is 

observed for these studies is the incapability to explain differences in the performance in 

national strategic sectors. 

 

According with Carolus Linnaeus (1735), during the XVIII century, the classifications and 

taxonomies were key element in scientific research, and within this environment the cluster 

analytical skills emerged
8
. On the other hand, Sokal (1958) marks the beginning of cluster 

                                                           
7
 Gertler, Meric; Wolf, David, & Garkut, David. (2000). “No place like home? The embeddedness of innovation in 

a regional economy”. Review of International Political Economy. Pages: 688-718. 

8
 Linnaeus, Carolus. (1735). “System Nature”. Nieuwkoop. De Graaf. 
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applying techniques, which little by little, have been extending its applications to all the 

scientific ambiences
9
. 

2. JUSTIFICATION 

 

The Taxonomic Classification of processes and Innovation Systems is found among the study 

lines related to quantitative focused innovation. Taxonomies are a great tool to classify 

phenomenon.  Through the time, some papers have used an Innovation Systems taxonomy, 

particularly national Innovation Systems. However, they have weaknesses as the inability to 

explain the differences of the development in strategic sectors.  

 

For that reason, this study considered important to take the Agricultural Sector as a model to 

accomplish an empiric study about the differences and similarities among the characteristics 

of the ASIS between OECD countries. What inspires this study is to contribute to the 

comprehension of economic, scientific, technological and innovative activities in this sector, 

through a comparative perspective between countries using a quantitative focus. 

 

As it is revised later on, (Literature’s review) it is possible to appreciate that limited 

information exists on the main topic of this paper, and it does not specifically refer to 

taxonomies in sectoral Innovation Systems. In particular, the issue of sectoral Innovation 

System has been investigated scantly, and its application in agricultural sectors of the OECD 

countries, is absent. 

 

                                                           
9
 Sokal, R. R; & Michener, C. D. (1958). “A statistical Method for Evaluating Systematic Relationship”. Univ. 

Kansas Scienc. Bull. No. 38. Pages: 1409-1438. 
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For this reason, this research considers to be pertinent to take the agricultural sector as a 

model that allows to carry out an empirical study on the differences and similarities in the 

characteristics of the agricultural sectoral Innovation System between OECD countries. The 

motivation of the study is to contribute to the comprehension of the economic activities, of 

science, technology and innovation in the above mentioned sector from a comparative 

perspective between countries by means of a quantitative approach.  

 

The reason of selecting countries as an analysis unit, is because at these levels they are 

provided with specific institutional structures and cultural traditions that facilitate and regulate 

the economic behavior and the social activity. Moreover, a country cluster provides the best 

context for a knowledge based economy on innovation. 

 

3. LITERATURE OVERVIEW 

 

In order to establish a theoretical framework, it is necessary to explain concepts used by 

pertinent authors that have studied the theme that is key for this paper. The topic of innovation 

politics inside a systemic context presents different important perspectives, both in the form in 

which the processes and involved relations are interpreted, and also in the form in which 

barriers and problems are identified in the politics formation and how they are solved. 

 

In order to quantify any Innovation System it’s necessary to determine what needs to be 

measured. This is essential to conceptualize the innovation activities in the economic and 

productive activity that are commonly coincidental (Companies form the productive 

environment and its system of innovation). 
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The Sectoral Innovation System is essential for the economic and managerial efficiency. 

Wernerfelt (1984) defines the efficiency acquired by the company according to the 

distinguishing resources and capacities that it controls, being these a source of synergy and of 

competitive advantage because they come from collective and exclusive learning of the 

organization that competes on imperfect markets
10

. 

 

The Sectoral Innovation System is based under a strategic approach where its resources 

include all the assets, capacities, organizational processes, information, knowledge; that allow 

to conceive and implant strategies that improve efficiency and efficacy. 

 

The Innovation System topic, inside a sectoral context, presents different important 

perspectives. So much in the form in which the processes and involved relations are 

interpreted, and also in the form in which barriers and problems are identified in the politics 

formation and how they are solved, where sectoral resources become fundamental. 

 

Foss (1997) postulates that the use of the resources generates a series of organizational 

routines. With this, possessing the sector’s resources neither explains nor guarantees the 

control of a sustainable comparative advantage. To obtain this, the sector must be capable of 

integrating these resources by means of using its organizational routines
11

 (Series of regular 

and foreseeable patterns of activity). Which will constitute the base of the company’s memory 

                                                           
10

 Wernerfelt, Birger. (1984). “A Resource-based View of the Firm”. Strategic Management Journal Volume 5, 

Issue 2. Pages: 171–180. 

11
 Foss, N. J. (1997). “Resources, firms and strategies: a reader in the resource-based perspective”. Oxford 

University Press. 
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because it creates the main competitions storage system and it defines what can or cannot be 

done right.  

  

The sectoral Innovation System analysis, implicitly conveys a strategy contemplated as a 

shared perspective for and between its agents through its intentions and actions. To create 

underlying distinctive "Competences" in the people who are coincidentally associated to a 

successful performance in its work. 

 

It is through the agents’ aptitudes and capacities that the sector develops the skills that reveal 

what it can especially do right, therefore it is positive when the people involved conjugate 

their understanding and knowledge with their skills and will, in the same direction as the 

organization. In the following pages relevant information is presented of the literature 

overview. First, the main empirical evidence on particular cases of system studies of 

innovation is summarized. Secondly, empirical studies, specifically the particular cases of 

taxonomic studies. And finally, empirical evidence contemplated for particular cases of 

taxonomic studies, with samples of several economies. 

 

3.1. SUMMARY OF EMPIRICAL EVIDENCES AND PARTICULAR CASES OF 

INNOVATION SYSTEM STUDIES 

 

It’s possible to find some empirical evidences and particular cases of innovation system 

studies such as Cooke and Gomez-Uranga (1998) attempt to think about how to link a new 

regional work for the evolutionary economy, and advocate the development of the 

evolutionary regional science. The paper develop analytical frames for the designation of the 

RSI in distinction terms between the institutions and organizations, infrastructures, and the 

cultural superstructure. Finally the study develop the concept of RSI related to preexisting 
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research on the NISs comprehension of the regional potential for the development of the 

systemic innovation
12

. 

 

In the same way, Fagerberg and Srholec (2008) focus on the role of the capacities for the 

economic development, in order to explore the grade in which the differences between 

countries in the aptitudes to help to understand why some countries stand out economically, 

while others keep on being poor. The analysis based on a factor analysis on 25 indicators and 

115 countries from 1992-2004. Also identifies four types of "Capacities": 1) System of 

innovation development, 2) Governance quality, 3) The political system, and 4) The grade of 

"Opening" economy. As a main result the paper illustrate clearly the multidimensional 

character of "capacities", what turns out to be in four different dimensions, which are named 

"a system of innovation", I "govern", "political system" and "opening", respectively.
13

. 

 

Also Furman & Jeffrey (2002) attempt to introduce a new approach based on the concept of 

the capacity of national innovation, which is the aptitude of a country to produce and to 

commercialize innovations. It presents an empirical analysis of the determinants of the 

production at national level of international patents. As a result of his research, the paper 

provides an empirical exploration on the determinants of the differences at country level in 

the intensity of the innovation, and the variables associated
14

. 

 

                                                           
12

 Cooke, Philip; Gomez-Uranga, Mikel y Etxebarria, Goio. (1998) “Regional Innovation System: an evolutionary 

perspective”. Environment and Planning A. 30(9) Pages: 1563-1584. 

13
 Fagerberg, Jan, & Srholec, Martin. (2007). “National Innovation Systems; Capabilities and economic 

development”. Center for Technology, Innovation and Culture. University of Oslo. 

14
  Stern, Scott; Porter, Michel E. & Furman, Jeffrey L. (2002). “The Determinants of National Innovative 

Capacity” Research Policy 31. Pages: 899-933. 
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And finally, Malerba (2002) tries to do an integrated and consistent analysis of the sectors in 

its interrelated characteristics, comprehension of its work and transformation, such as: the 

type and roll of the agent, structure and dynamics of production, the valuation and level of 

innovation; as well as the effects of the above mentioned variables in the behavior of the 

companies and countries, by means of a multidimensional, integrated and dynamic view. The 

analysis is about basic blocks of the Sectoral System: Knowledge and learning process; 

Technologies basic; Factors; and Demand, with a key linkage and dynamic 

complementarities. The paper makes a relation about the type and structure of interaction 

between companies and not managerial organizations.  As a conclusions, the paper stated that 

the Innovation Systems differ with the national borders and answer better to the agents, 

structure and proper sector conditions. The Sectoral System is localizable and it defines the 

specialization of the local set, or area. The geographical limits are based on relevancy of the 

technological systems. International competitiveness depends of competent companies and 

their interaction with their industrial district. The above paragraphs are empirical evidences 

and particular cases of Innovation System
15

. 

 

3.2.  SUMMARY OF THE EMPIRICAL EVIDENCE AND GENERAL TAXONOMIC 

ANALYSIS CASES 

 

On the other hand, it is also possible to find empirical evidence and general taxonomic 

analysis cases, such as Amable (2003) proposition about a descriptive concept of the 

taxonomy and diversity of the capitalism using economy skills. Related with theoretical 

construction of the taxonomies bases generally as well as the theory and the inference 

extracted from studies and international comparisons. As a result of his research, the study 

                                                           
15

 Malerba, Francisco (2002). “Sectoral Innovation System and Production”. Research Policy 31. Pages: 247–264. 
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elaborated a taxonomy of the capitalism for industrialized economies of an encompassed 

world
16

. 

 

According with Asheim (2006) the geography is fundamental, not incidental, for the 

innovation process appreciating the central role of the spatial proximity and the concentration 

in this process. He uses a statistical analysis proposing three types of RIS: Guests territorial, 

regionally linked and nationally regionalized. As a main result, the paper heightens the 

importance of the place in the innovative activity. It emphasizes the relation between the RSI 

and the institutional frames at national level
17

. 

 

According with Godinho and Mendoca (2006) the main factors that differ to the NISs, 

allowing to propose a taxonomy. To determine if it is possible to apply the same concept of 

national system of innovation to all the countries, independently of its specific characteristics. 

It’s an exploratory exercise to examine the Innovation Systems across eight dimensions, for a 

sample of 69 countries. And as a conclusion it overcomes the limitation of the approaches of 

exclusive classification of the RIS based on the capacities of science and technology, and the 

resources for the R&D. Analysis four Innovation System aspects: Preconditions, Inputs, 

Conditions, and Results
18

. 

 

                                                           
16

 Amable, Bruno (2003) “The diversity of modern capitalism”. Oxford University Press. 

17
 Bjørn T; Asheim & Meric S., Gertler. “The Geography of Innovation: Regional Innovation Systems”. The Oxford 

Handbook of Innovation. 

18
 Godinho, Manuel; Mendonca, Sandro & Tiago, Pereira. (2006) “Taxonomy of NISs: Lessons from an exercise 

comprising a large sample of both developed, emerging and developing countries”. Georgia Institute of 

Technology. 
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In the same way, Martínez-Pellitero (2007) focuses on elaborating an estimation of RSI 

connectivity, evaluating the phenomenon of the fragmentation explained in terms of system 

mistakes. It uses the method of the multiple factor analysis and statistical analysis type 

cluster. As a result the study finds asymmetric behaviors that justify the design of exclusive 

measurements for its correction bearing in mind the singularity shown by systems observed
19

.       

 

On the other hand Molero (2008) contributes to get a better comprehension of the impact of 

the innovative strategies of the multinational companies, which they have on the countries 

where its activities are located. The study uses micro information of the Survey of Spanish 

Innovation 2003 in order to investigate the situation in the manufacturing sector. It concludes 

making of a sectoral taxonomy by means of the combination of its technological advantage 

revealed with the evolution of its technological position in the world during 1993-2003
20

. 

 

And finally Pavitt (1984) describes and to try to explain the similarities and differences 

between the nature and the impact of the innovations. The study also explains sectoral 

patterns of technical change, revealed by information of 2000 important innovations in Great 

Britain from 1945. As a result the study states a taxonomic theory with implications for the 

analysis of the nature, sources, determinants and economic effects in technological change
21

. 

The above paragraphs are examples of the empirical evidence about general taxonomic 

analysis cases.   

                                                           
19

 Martínez-Pellitero, Mónnica. (2007). “The regional Innovation Systems in Europe: Typology and efficiency”. 

Pages: 215-256, in Buesa, Mikel & Heijs, Joost (eds). 

20
 Molero Zayas, José (2008). “The Innovative Activity of Foreign Subsidiaries in the Spanish Innovation System: 

a Sectoral Taxonomy”. Technovation 28(11). Pages: 739-757. 

21
 Pavitt, Keith. (1984). “Sectoral Patterns of Technical Change: Towards a Taxonomy and a Theory”. Science 

Policy Research Unit. University of Sussex. 
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3.3.  SUMMARY OF THE EMPIRICAL EVIDENCE OF TAXONOMIC ANALYSIS 

CASES WITH COUNTRIES SAMPLE 

 

To conclude empirical evidences, a summary of taxonomic analysis cases with countries 

sample is presented. In Crespi and D’Este (2001) a proposition of a RIS Latin America’s is 

analyzed and presented. The study uses a statistical analysis application cluster. As a result 

the study finds six types of clusters located in Latin America
22

. 

 

Balzat and Pyka (2006) elaborate a ccomprehension of specific structures in countries, from 

an important factor in capitalist economies (The organization of the innovation) and its role in 

the market’s economies and its institutional structure. It uses an empirical study looking for 

similarities and structural differences, as well as of performance in innovation of the 

Innovation System in a sample of 18 OECD countries. As a result the study states a definition 

of Innovation System as a concept, focusing in specifies of the institutional structure and the 

specific characteristics of its location
23

. These are examples of the empirical evidence of a 

taxonomic analysis cases with countries sample 

 

 

 

                                                           
22

 Crespi, Gustavo & D’Este, Pablo. (2011) “Quantitative analysis: The importance of the territory in the RIS 

shape”. In Llisterri, J.J. and Pietrobelli, C. (eds.). The Regional Innovation Systems in Latin America, BID, 

Washington. Pages: 28-57. 

23
 Balzat, Markus, & Pyka, Andreas. (2006). “Mapping national Innovation Systems in the OECD area”. 

International Journal of Technology and Globalisation, 2 (1), Inder Science Publishers, Cambridge. Pages: 158-

176. 
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The purpose of this methodology is to present new findings about the structure and the 

organization of dimensions, by using the approach of agricultural sectoral Innovation Systems 

as a conceptual framework and by applying multivariate data analysis techniques. The cluster 

analysis offers a taxonomy systematizing differences and common factors between ASIS. 

 

The dendrogram resultant from the hierarchic cluster SPSS will illustrate the groups derived 

from the statistics and will reflect the hierarchic classification of the resultant ones, allowing 

the pursuit, analysis and discussion of every cluster resulted. 

 

4.1.  DIMENSIONS AND INDICATORS FOR ASIS CLASSIFICATION 

 

We live in the age of the information for there are many types of indicators. There exists 

difference between indicators of resources and indicator of results. A typical resources 

indicator for innovation is when money is invested on R&D while a typical results indicator 

for innovation is the percentage of new products that are brought into the market. That is to 

say that the expense in R&D is a resource, and the innovation is the result. That's why it is not 

valid to say that a country that spends little in R&D is slightly innovative, this is a confusion. 

For example in the Japanese economy of the 70's and 80's, its expense volumes in R&D were 

much inferior than the European countries, but its levels of productivity and competitiveness 

were much superior than the same countries. It would be erroneous to deduce that the Japan of 

the 70's and 80's was slightly innovative because it was spending less in R&D. Innovation is 

demonstrated in many ways, not only by investing in R&D. 

  



  

                                                                                                                                                                               

25 
 

On the other hand, differences exist between indicators of science and indicators of 

technology, and commonly these two types of indicators are mixed and mistaken with 

innovation. For instance, an indicator may be: how much money does a country invest in 

basic research. Which is not equivalent to: how much do companies spend buying patents. 

The indicators’ function is to measure, but it is not possible to determine what it is happening 

in the creation of technology and innovation, using only one science indicator. That is to say 

that in order to conclude what is happening in terms of sectoral innovation, it is required to 

utilize many angles of observation, analysis and relation of indicators. 

 

The following figures describe the specific dimensions and indicators that were used in this 

study. In Table 4 the dimensions used in this paper are exhibited. Then Table 5 presents the 

particular indicators that include every dimension that is used in this paper: 

  

DIMENSIONS 

1. MARKET CONDITIONS 

2. SECTORAL DEVELOPMENT  

3. INTANGIBLE ASSET 

4. SCIENTIFIC KNOWLEDGE 

5. PRODUCTIVITY 

6. INTERNATIONALIZATION 

7. DIFFUSION CAPACITY 

8. INNOVATION 
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Table 1.- ASIS Dimensions. Source: Proper making. 

 

Dimensions of the ASIS, indicators and their correspond measures: 

 

Dimension 1 - Market Conditions 

Gross domestic product (GDP) Current US$ (2014) 

Rural population % of the entire population (2014) 

GDP per cápita Current US$ (2014) 

Dimension 2 - Sectoral Development 

Employment in agriculture  % of total employment (2010 - 2013) 

Ease of doing business index  1= friendly regulations (2013-2014) 

Improved water source, rural % of the population with access (2012) 

Renewable internal freshwater resources per capita Cubic meters (2013) 

Dimension 3 - Investment in Intangible 

Government expenditure on education, total % of the GDP (2013) 

School enrollment, tertiary % gross (2013) 

Dimension 4 - Scientific Knowledge 

Researchers in R&D Per million people (2011) 

Charges for the use of intellectual property, receipts Balance of payments, current US$ (2014) 

Dimension 5 – Productivity 
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Agricultural sector added value % of the GDP (2010 – 20014) 

Agriculture value added per worker Current US$ (2010-  2014) 

Crop production index (2010 - 2013)  

Livestock production index (2010 - 2013) 

Food production index (2010 - 2013) 

Dimension 6 – Internationalization 

Merchandise trade % of the GDP (2014) 

FDI, net inflow, balance of payments Current US$ (2010 - 2014) 

Export volume index (2013) 

Dimension 7 - Diffusion Capacity 

Fixed (wired) broadband subscriptions Per 100 people (2014)  

Internet users Per 100 people (2014) 

Mobile cellular subscriptions  Per 100 people (2014) 

Dimension 8 – Innovation 

R&D expenditure % of the GDP (2010 - 2012) 

Scientific and technical journal articles (2011) 

Patent applications, residents (2010 - 2013) 

Table 2.- ASIS Dimensions with indicators. Source: Proper making with information of World Bank, 

FAO, OECD, UNCTAD, WIPO. 
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The subsequent paragraphs describe each of the ASIS dimensions, as well as the 

pertinent indicators to every dimension: 

 

Dimension 1: Market Conditions. In order to succeed, innovation has to go through the 

market, so innovation implies commercialization. Innovation’s success partly resides in 

having a suitable market from which it benefits. The national market of every country, 

along with its own conditions, in ideal circumstances will generate benefits and 

opportunities to the economic agents involved in every productive sector. This 

dimension seeks to reflect the market conditions through the following indicators: 

 

 GDP (Current US$) year 2014 at buyer's price. It’s the sum of gross value added 

by all resident producers in the economy plus any product taxes and minus any 

subsidies not included in the product’s value. It is calculated without making 

deductions for depreciation of fabricated assets or for depletion and degradation 

of natural resources. 

 

 Rural population (% of the entire population) year 2014. Refers to people living 

in rural areas as defined by national statistical offices. It is calculated as the 

difference between total population and urban population. 

 

 GDP per capita (Current US$) year 2014. It is the GDP divided by mid-year 

population. 

 

Dimension 2: Sectoral development. The correct development of the agricultural sector 

shapes the ideal behavior of the involved economic agents. The indicators that seek to 
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measure quantitatively this dimension and reflect the effect of the sectoral development 

in the country, are the following: 

 

 Employment in agriculture (% of total employment) average 2010-2014. 

Employees are people who work for a public or private employer and receive 

remuneration in wages, salary, commission, tips, piece rates, or pay in kind. 

 

 Ease of doing business index (1 = most business-friendly regulations) average 

2013-2014. A high ranking (A low numerical rank) means that the regulatory 

environment is conducive to business operation. The index averages the 

country's percentile rankings on 10 topics covered in the World Bank's Doing 

Business. 

 

 Improved water source, rural sector (% of the population with access) year 2012. 

Access to an improved water source refers to the percentage of the population 

using an improved drinking water source. The improved drinking water source 

includes piped water on premises (Piped household water connection located 

inside the user’s dwelling, plot or yard), and other improved drinking water 

sources (Public taps or standpipes, tube wells or boreholes, protected dug wells, 

protected springs, and rainwater collection). 

 

Dimension 3: Investment in intangibles. Intangible investments are essential for the 

ideal development of Innovation Systems. Investing in intangibles is an investing in the 

generation of ideas that lead to inventions and innovations. To represent this dimension, 

the following indicators were taken into consideration: 
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 Government expenditure on education, total (% of the GDP) year 2013. It is 

expressed as a percentage of GDP. It includes expenditure funded by transfers 

from international sources to government. General government usually refers to 

local, regional and central governments. 

 

 School enrollment, tertiary (% gross) year 2013. Is the total enrollment in 

tertiary education (ISCED 5 and 6), regardless of age, expressed as a percentage 

of the total population of the five-year  age group following on from secondary 

school leaving. 

 

Dimension 4: Scientific knowledge. This dimension pretends to quantify how current 

conditions could lead the country towards a knowledge-based economy. As well as to 

reflect the country’s potential to generate new knowledge and its participation in 

activities of science and technology, and innovation. The indicators to measure this 

dimension are the following: 

 

 Researchers in R&D (Per million people) year 2011. They are professionals 

engaged in the conception or creation of new knowledge, products, processes, 

methods, or systems and in the management of the projects concerned. 

Postgraduate PhD students engaged in R&D are included. 

 

 Charges for the use of intellectual property, receipts (Balance of payments, 

current US$) year 2014. This refers to payments and receipts between residents 

and nonresidents for the authorized use of proprietary rights (Patents, 
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trademarks, copyrights, industrial processes and designs including trade secrets, 

and franchises) and for the use, through licensing agreements, of produced 

originals or prototypes (Copyrights on books and manuscripts, computer 

software, cinematographic works, and sound recordings) and related rights 

(Such as for live performances and television, cable, or satellite broadcast). 

 

Dimension 5: Productivity. Through the process of capital accumulation, productivity 

will raise, which in turn, will increase the competitiveness of the region. This economic 

dynamic will increase GDP.
24

 This dimension analyzes the productive structure of the 

agricultural sector in order to recognize the production activities with added value. It 

also tends to describe the great importance of the agricultural sector as a component of 

the countries’ economies. For this aim the following indicators were considered: 

 

 Agricultural sector added value (% of the GDP) average 2010-2014. It is the 

clear production of a sector adding all the products and reducing intermediate 

inputs, calculated without doing deductions for depreciation. 

 

 Agriculture value added per worker (Current US$) average 2010-2014. It’s a 

measure of agricultural productivity. Value added in agriculture measures the 

output of the agricultural sector (ISIC divisions 1-5) less the value of 

intermediate inputs 

 

                                                           
24

 Lopez, A; Mella, J.M. & Steinberg, F. (2008). “Competitiveness and cohesion in the Spanish provinces: A 

territorial approach”. Universidad Autónoma de Madrid. 



  

                                                                                                                                                                               

32 
 

 Crop production index (2004-2006 = 100) average 2010-2013. Shows 

agricultural production for each year relative to the base period 2004-2006. It 

includes all crops except fodder crops. 

 

 Livestock production index (2004-2006 = 100) average 2010-2013. Includes 

meat and milk from all sources, dairy products such as cheese, and eggs, honey, 

raw silk, wool, and hides and skins. 

 

 Food production index (2004-2006 = 100) average 2010-2013, covers food crops 

that are considered edible and that contain nutrients. Coffee and tea are excluded 

because, although edible, they have no nutritive value. 

 

Dimension 6: Internationalization. This dimension refers to the internationalization of 

the economy like a fundamental factor of the ASIS, and highlights its interaction with 

the involved economic agents. The internationalization produces transference of 

knowledge, and it is through internationalization that countries gain access to new 

markets. To quantify this dimension the following indicators were taken into 

consideration: 

 

 Merchandise trade (% of the GDP) year 2014. It is the sum of merchandise 

exports and imports divided by the value of GDP. 

 

 FDI, net inflows (Balance of payments, current US$) average 2010-2014. It is 

about the net inflows of investment to acquire a lasting management interest (10 

percent or more of voting stock) in an enterprise operating in an economy other 
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than that of the investor. It is the sum of equity capital, reinvestment of earnings, 

other long-term capital, and short-term capital as shown in the balance of 

payments. This series shows net inflows (New investment inflows less 

disinvestment) in the reporting economy from foreign investors. 

 

 Export volume index (2000 = 100) year 2013. It is about the current value of 

exports expressed as a percentage of the average for the base period (2000). 

UNCTAD's export value indexes are reported for most economies. 

 

Dimension 7: Capacity of Diffusion. Throughout history, the human being has always 

been concerned about the differentiation in the technological diffusion of a country or a 

certain region, and the process of how the use of a determined technology expands 

between a few certain users, the above mentioned process can last from days until many 

years to reach sufficient users reach to make its use irreversible
25

. This dimension 

expresses the transference of knowledge and technological change. The importance of 

studying diffusion processes takes root in describing the diffusion processes, to be able 

to predict the possible curves of development in the launching of new products. This 

task becomes essential in the dynamic context of international economy. That's why in 

the last years the technological diffusion has turned into a fundamental piece of the 

economic development, and has considered innovation as an effective and efficient way 

to achieve it. An adequate international indicator for this dimension is inexistent, 

however it can be approached by means of the following indicators that are a sample of 

the use of new technologies: 

                                                           
25

 Hidalgo, León, & Pavón. 2008. “The management of the innovation and the technology in the 

organizations”. Pirámide. Madrid. España 



  

                                                                                                                                                                               

34 
 

 

 Fixed (wired) broadband subscriptions (Per 100 people) year 2014. It refers to 

subscriptions to high-speed access to the public Internet (A TCP/IP connection), 

at downstream speeds equal to, or greater than, 256 kbit/s. This includes cable 

modem, DSL, fiber-to-the-home/building and other fixed (Wired) broadband 

subscriptions. This total is measured irrespective of payment method. It excludes 

subscriptions that have access to data communications (Including the Internet) 

via mobile-cellular networks. It excludes technologies listed under the wireless 

broadband category. 

 

 Internet users (Per 100 people) year 2014, Internet users are people with access 

to the worldwide network. 

 

 Mobile cellular subscriptions (Per 100 people) year 2014. They are subscriptions 

to a public mobile telephone service that provide access to the PSTN
26

 using 

cellular technology. The indicator includes (And is split into) the number of 

postpaid subscriptions, and the number of active prepaid accounts (I.e. that have 

been used during the last three months). The indicator applies to all mobile 

cellular subscriptions that offer voice communications. It excludes subscriptions 

via data cards or USB modems, subscriptions to public mobile data services, 

private trunked mobile radio, telepoint, radio paging and telemetry services. 

 

Dimension 8: Innovation. This dimension describes the results of R&D activities. This 

dimension is highlighted like a key way to Innovation Systems development success. In 

                                                           
26

 Public switched telephone network (PSTN). 
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this context, Hidalgo´s work 
27

 among others, argues that the patents constitute 

indicators of the companies’ process of innovation and contributes to an important 

knowledge of the process of technological innovation as a whole. To achieve the 

measurement of this dimension the following indicators were used: 

 

 R&D expenditure (% of the GDP) average 2010-2012, Expenditures for research 

and development are current and capital expenditures (Both public and private) 

on creative work undertaken systematically to increase knowledge, including 

knowledge of humanity, culture, and society, and the use of knowledge for new 

applications. R&D covers basic research, applied research, and experimental 

development. The expense in R&D is one of the most used measurements of the 

innovation inputs. R&D intensity (R&D expenditure like percentage of the 

GDP) is used like an indicator of the relative grade of an economy of the 

investment in the generation of new knowledge. Several countries have adopted 

"targets" for this indicator to help to the decisions of politics of approach and the 

public financing. Inside the countries, even in more of the R&D of high 

consumption, also a considerable change exists in the intensity of the R&D. On 

having done international and regional comparisons, it is important to realize the 

differences in the capacities of the structure and of industrial research. 

 

 Scientific and technical journal articles year 2011. Scientific and technical 

journal articles refer to the number of scientific and engineering articles 

published in the following fields: physics, biology, chemistry, mathematics, 

                                                           
27

 Hidalgo, Antonio. (2007). “Analysis of the Spanish inventions commercialized in Spain in the period 

1996-2006”. Economía Industrial, No. 365. Pages: 207-222. 
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clinical medicine, biomedical research, engineering and technology, and earth 

and space sciences. 

 

 Patent applications, residents. Average 2010-2013. There are the requests of 

patent presented in the whole world across the procedure of the Treaty of 

Cooperation on the subject of patents or in a national patents office for the 

exclusive rights on an invention: a product or process that presents a new way of 

doing something or a new technical solution to a problem. A patent offers 

protection with regard to the invention to the proprietor of the patent during a 

limited period that it usually includes 20 years. The patent roll refers to the 

economic R&D&i value, which they express to themselves in the social profit 

composed by the surplus of the consumer and the private profit originated from 

the innovation
28

. 

 

4.2.  VARIABLE STANDARDIZATION 

 

A review of the conditions of application of this technique was performed, since the 

variables were in very different scales, it was necessary to standardize the variables 

(Indicators). By means of SPSS the descriptive procedure of typified variables was 

executed to create the new variables in the matrix that was used during the analysis. 

Then, the cluster analysis was completed for the 34 OECD countries, from the 

standardized variables of the 25 indicators corresponding to the 8 ASIS Dimensions. 

 

                                                           
28

 Trajtenberg, M. (1990). “A Penny for your Cuotes: Patent Citations and the Value of Innoventions”. 

Rand Journal of Economics. 21, No. 1. Pages: 172-187. 



  

                                                                                                                                                                               

37 
 

5. RESULTS 

 

5.1.  VARIABLES DISCRIMINATION THROUGH  BIVARIED 

INTERRELATION ANALYSIS 

 

This paper has applied the Bivaried Interrelation analysis across 25 indicators at the 

interior of each dimension. This allowed to identify variables that contained redundant 

information and so produced collinearity, which could affect perceptibly the cluster 

analysis. For this reason, it was very important to examine the matrix of interrelations 

resultant from the analysis, before continuing with the research. 

 

The above mentioned analysis led to discard the following variables: Rural population 

(Dimension 1), employment in agriculture, and renewable internal freshwater resources per 

capita (Dimension 2), food production index (Dimension 5), merchandise trade 

(Dimension 6), fixed (wired) broadband subscriptions (Dimension 7), Requests of patents, 

resident (Dimension 1). Finally, the cluster analysis was performed with the 18 

remaining variables. 

 

5.2.  HIERARCHIC CLUSTER APPLICATION 

 

This paper has applied the statistical tool of the hierarchic cluster, to form 

conglomerates of homogeneous countries minimizing the changeability of the 

conglomerate and maximizing it between different groups to understand and to better 

study the ASIS, in order to identify the common characteristics of successful countries 

and to detect its differences with other groups. 
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The type of linkage used for the achievement of the hierarchic cluster is of Ward type 

also known as Method of minimal variance. Where the distance between two clusters is 

calculated with the sum of squares between groups, and the minimization of the 

intergroup variance and the maximization of the homogeneity, is pursued. In the 

performed analysis the “Euclidean distance” was defined by its efficiency in the 

discrimination between groups and formation of clusters with major differences. 

 

5.3.  DENDROGRAM AND ASIS CLUSTERS 

 

The cluster analysis was completed with the variables, processing the information by 

means of the “Conglomerate of belonging of statistical data” as “The only solution”, 

resulting on the corresponding dendrogram. According to what was previously exposed, 

the ideal solution of the conglomerate appears in the figure 2. 

 

It is considered that inside the dendrogram the short distances indicate homogeneous 

conglomerates and that long distances define heterogeneous conglomerates. According 

to the statistical information generated in this study, the conglomerate of belonging 

presented visually is interpreted in the following figure: 
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Figure 2.- Hierarchical Cluster Map. Source: Proper making with SPSS. 

 

Hierarchical Cluster shows six main clusters at the point 7.5. To verify the ideal number 

of clusters solution (Figure 3) it is required to identify the line where the coefficients 

distance does the largest leap in the conglomeration record: 
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Figure 3.- Matrix Coefficients. Source: Proper making with SPSS. 

 

A mathematical operation is done in order to calculate the number of clusters: 34 

(Number of cases) – 28 (Largest leap) = 6 (Number of clusters). This result corroborates 

the cluster analysis’ result. 

 

5.4.  MAIN ASIS’ CHARACTERISTICS 

 

Once the information was processed and the clusters shaped, results for the 8 

dimensions are exhibited for each ASIS by means of radial graphs. This allows to 

effortlessly visualize the fortitudes and weaknesses of every ASIS according to the 

utilized dimensions.  

 

Next, the average analysis is performed for indicators and for dimensions. Finally, the 

function of ASIS is described about every cluster to find characteristics, factors, and 

desirable mechanisms to promote competitiveness and innovation, and to evaluate 

implications of the public politics in innovation. Figure 4 shows, through the radial 

graphic, the media cluster analysis per variable, and figure 5 presents the media cluster 
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analysis per dimension. Due, the actual cluster trends can be observed; positive and 

negative tendencies are shown: 

 

 

Figure 4.- Clusters Media Analysis per Variable. Source: Proper making with Microsoft Excel. 
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Figure 5.- Clusters Media Analysis per Dimension. Source: Proper making with Microsoft Excel. 

 

5.5.  ESSENTIAL ASIS CLUSTERS’ CHARACTERISTICS 

 

The radial graphs show fortitudes and weaknesses in terms of ASIS dimensions inside 

the cluster to which they belong. Also, the graphs show the configuration of every 

cluster of ASIS in accordance to its performance in each of the eight dimensions. 

 

The figure 6 exhibits that the cluster 1 is formed by two ASIS who stand out in 

conditions of market, scientific knowledge and innovation. On the other hand, a 

weakness is observed in its sectoral development. It is not possible to determine if either 

country functions as a leader, because both are strong in certain dimensions, Germany 

stands out in market conditions and the United States in scientific knowledge. It is 
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important to emphasize that this cluster is formed by two economic world powers, 

which lead the world economy. 

 

 

Figure 6.- Cluster 1, Radial Graphic Analysis. Source: Proper making with Microsoft Excel. 

 

The figure 7 shows the cluster 2, which is integrated by eleven ASIS, being the most 

numerous cluster, conformed by 12 countries. This cluster shows fortitudes in scientific 

knowledge, productivity and innovation. Likewise it presents weaknesses in sectoral 

development, internationalization and capacity of diffusion. Some irregularities are 

observed in the conditions for dimension of some ASIS, for example, Japan shows high 

value in generation of scientific knowledge and in innovation, compared to other ASIS. 

Switzerland shows a similar behavior in the productivity dimension. The cluster shows 

an average tendency in terms of the analyzed dimensions. This cluster is an ASIS of low 

average level, with moderated disadvantage in almost all the dimensions of the system. 

But it also appears to have an innovation advantage, and a scientific knowledge 

disadvantage. 
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Figure 7.- Cluster 2, Radial Graphic Analysis. Source: Proper making with Microsoft Excel. 

 

The figure 8 shows cluster 3 which is formed by four ASIS, where Korea is perceived 

as a leader, having a higher value in the investment dimension in intangible, 

internationalization and  even more in the innovation dimension. Estonia also presents 

high values, specifically in the dimensions of productivity and capacity of diffusion. On 

the other hand this cluster’s weakness is perceived in market conditions, since all the 

ASIS belonging to this cluster have low values in this dimension. This cluster is an 

ASIS of upper intermediate level, specialized in the generation of scientific knowledge, 

productivity and with high diffusion of technology capacity. 
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Figure 8.- Cluster 3, Radial Graphic Analysis. Source: Proper making with Microsoft Excel. 

 

The figure 9 corresponds to cluster 4, which is integrated by six ASIS. In a general way 

an average is observed in the values of the countries with a leadership of New Zealand 

in the dimension of internationalization, dimension in which the rest of the ASIS 

appears with its lowest values. This is cluster is an ASIS of upper intermediate level, 

highly internationalized and with favorable productive structure. 
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Figure 9.- Cluster 4, Radial Graphic Analysis. Source: Proper making with Microsoft Excel. 

 

The next radar graph in figure 10 shows cluster 5 and Slovenia stands out as a leader, 

followed by Slovak Republic. Slovenia’s strength is its productivity and the Slovak 

Republic stands out in scientific knowledge and innovation. In a general way this 

cluster’s weakness is in the innovation except for the Slovak Republic which has a high 

value on this dimension. This cluster is an ASIS of average level, with advantages in 

productivity, intangible asset and in diffusion capacity. 
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Figure 10.- Cluster 5, Radial Graphic Analysis. Source: Proper making with Microsoft Excel. 

 

The clearest characteristic of the ASIS group that shapes cluster 6, on figure 11, is its 

backlog in productivity, internationalization and capacity of diffusion. Turkey relatively 

stands out in the dimension of conditions of market. This cluster is an ASIS straggler, 

with capacities and extremely limited results, and in unfavorable conditions. 
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Figure 11.- Cluster 6, Radial Graphic Analysis. Source: Proper making with Microsoft Excel. 

 

6. CONCLUSIONS 

 

6.1.  MAIN ARGUMENTS 

 

The ASIS approach sustains that the dimensions analyzed previously are key to the 

innovative process, and are the results of a complex set of relationships among actors in 

a system. Policies which seek to improve networking among the actors and institutions 

in the agricultural Sectoral System and which aim at enhancing the innovative capacity, 

particularly their ability to identify and absorb technologies, are most valuable in this 

context. 

 

It is suitable to say that the countries are similar if they belong to the same 

conglomerate, in such a way that all the countries that are in the same conglomerate are 

comparable between themselves, and are more different from the countries of other 

conglomerates. 

 

The members of a conglomerate have common generic characteristics, which can hardly 

be summed up in only variable. The identification of these clusters allows to focus on 

the countries in a segmented way when necessary, without working for all the 34 OECD 

countries. 
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6.2.  DEVELOPED TOPICS’ IMPLICATIONS 

 

This paper aims to construct an ASIS taxonomy that allows to differentiate the analyzed 

countries through its capacities, conditions and performance, as well as to perform a 

general characterization of the types of identified ASIS. In particular, each of the 34 

countries represented an analysis unit of the OECD and information was gathered on 

indicators grouped in eight dimensions, considering preconditions for the innovation 

and the features of the regions, the earnings, among others. 

 

The cluster analyses through the diversity of groups and ASIS types within the OECD 

member countries. This classification turned out to be useful to carry out an analysis of 

the level of differentiation of member countries in terms of its potential and 

performance for the innovation. This has the potential to be a great analysis tool for 

OECD countries, since it shows heterogeneous development levels, contributing to a 

new approach for the sectoral study. 

 

The importance of this paper and its pertinent empirical study resides in the contribution 

that it conveys to the consolidation of the Sectoral Systems concept of innovation like a 

practical tool to explain the countries’ sectoral development, from its innovation 

activities, generating a quantitative tool to guide the decision making of the agents 

involved in topics of science, technology and innovation. 

 

The analyses cluster threw the configuration of six cluster (Six types of ASIS for the 

case of the OECD countries), described in the following lines: 

 

 ASIS advanced and consolidated: Cluster 1; Germany and United States. 
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 ASIS of upper intermediate level, highly internationalized and with favorable 

productive structure: Cluster 4; Denmark, Finland, Iceland, Norway, New 

Zealand and Sweden. 

 

 ASISI of upper intermediate level, specialized in the generation of scientific 

knowledge, productivity and with high diffusion of technology capacity: Cluster 

3; Chile, Korea, Estonia and Poland. 

 

 ASIS of average level, with advantages in productivity, intangible asset and in 

diffusion capacity: Cluster 5; Slovenia, Greece, Hungary, Italy, Czech Republic 

and Slovak Republic. 

 

 ASIS of low average level, with disadvantage moderated in almost all the 

dimensions of the system: Cluster 2; Australia, Austria, Belgium, Canada, 

Spain, Israel, Japan, Luxembourg, Holland, Portugal, United Kingdom and 

Switzerland. 

 

 ASIS stragglers, with capacities and extremely limited results, and in 

unfavorable conditions: Cluster 6; Mexico and Turkey. 

 

This classification turns out to be useful, and pretends to be the first approach in 

differentiation analysis of the OECD countries in terms of its potential and innovative 

agricultural activity performance. 
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6.3.  RESEARCH’S VALUE PROPOSAL 

 

This paper shares an inspiring vision of an encouraging stage by means of a value 

proposal. Systemic approaches are giving new insight into innovative and economic 

performance in the OECD countries. Identifying best practices for agricultural sector 

Innovation System, should be a focal point of OECD work in the fields of science, 

technology and agricultural industry. The ASIS approach provides a quick and 

comprehensive picture of the main scope of interventions for improving determinants of 

an agricultural Innovation System.  

 

As a result, targeted policy measures can be formulated to address these determinants. 

Policy makers can thus benefit from this paper to strive to overcome weaknesses in their 

agriculture Sectoral Innovation Systems and in identifying those determinants that 

should receive special attention. For policy makers, an understanding of the ASIS can 

help identify leverage points for enhancing innovative performance and overall 

agricultural sector competitiveness. 

 

6.4.  TAKEAWAYS 

 

It’s really important the analysis of knowledge and innovation located behind the 

elements of regions’ competitiveness. The innovative activity is not distributed in a 

homogeneous way in the territory but it tends to concentrate on certain geographical 

areas. Moreover, there are elements linked with the characteristics of certain economic 
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areas that turn them into spaces of innovation, while others that are not provided with 

such features, are not innovative territories.
29

 

 

As we have seen, in this paper’s analysis, the concept cluster is a generic name of a set 

of mathematical methods that can be used to study the objects similarity. The objects 

measure themselves from numerical values. The clusters resulted among the statistic 

indicators analysis state six kinds of agricultural sector Innovation Systems, with 

different performance in the OECD context. 

 

Nowadays there is trend in economic measures the economic indicators. This paper 

finds a gap inside the existing measurements in agricultural sector on the innovation 

subject, since its objective is to measure the innovation impact in OECD economy. In 

accordance with the performed analysis it is possible to observe the strengths and 

weaknesses that OECD members have to be able to promote the innovation and assure 

an economic development, under the premise that given the conditions of international 

competition if OECD does not do an important effort in matter of innovation, it will not 

continue to develop economically. 

 

This study becomes interesting since the OECD countries currently present 

heterogeneous development levels. In this sense, this paper contributes with a new 

approach for the study of the Sectoral Systems of innovation. The analysis of innovation 

                                                           
29

 Sánchez, M. P; López, A. U., & Salazar, J. C. (2006). “Analysis of the Investment in Science and 

Technology, of the General Administration of the State, in the Community of Madrid, Spain”. Community 

of Madrid, Spain. 
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has traditionally focused on inputs, but the interactions among the actors involved in 

sectors are as important as investments in traditional indicators. These are key elements 

to translate the inputs into outputs. This paper discusses just the first phase of the 

Agricultural Innovation System subject, and is derestricted on the responsibility of its 

use for future research. 

 

6.5.  AREA FOR FUTURE RESEARCH 

 

It is important to mention that this work is just an initial step for the study and analysis 

of the agricultural clusters in the OECD sphere. A future research would focus on 

improving the indicators used during the elaboration of paper, as well as the linkages to 

innovative performance of firms and countries. These indicators are located at an early 

stage of development and may not approach exactly the robustness of more 

conventional innovation measures in the agricultural sector. A future research objective 

would be to improve the comparability of indicators across countries by encouraging 

those engaging in analysis of sectoral Innovation System, and focusing on measure a 

core set of knowledge, using similar indicators through specific analyses, directed to 

understand certain types of Sectoral Innovation Systems knowledge of flows. 
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