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Abstract

This article presents a bibliometric mapping for innovation and producers concepts. The map
allows you to observe the concepts and topics in the area as well as identify relationships between
them. Two maps were generated, the first used 841 articles available in SCOPUS from 1974 to
2018 (September 27) with 285 key terms, the second used 434 articles that comprised the period
from 2013 to 2018 (September 27) and 152 key terms. The VOSviewer program was used to create
both maps, the key concepts and the organization of cluster co-occurrences. The results show that
trends are to document innovations developed for producers, analyze the actor (producer) as a
subject that adopts innovations, study different transfer strategies and disseminate innovations such
as innovation systems and social networks. In the case of Mexico, the main publications were made
by CIMMYT researchers and are focused on corn. It is concluded that this research topic is in force,
especially to theorize on how the processes of transfer, dissemination, diffusion and adoption of
innovations can be facilitated.
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Introduction

Innovation in agriculture arises under the justification of improving the competitiveness of
production and producers. Innovating implied the introduction of new products, processes or
services, could be from changing cultivation to developing new business models using innovative
technologies. Therefore, innovating became the axis of development (Pisante et al., 2012). Under
this premise, the research that has been carried out with respect to innovation in the area of primary
production has had as a thread the processes of development, transfer, dissemination, diffusion and
adoption of technology by users (Wigboldus et al., 2016).

The scientific production around innovations and producers is varied and abundant, which
makes it difficult at first glance to understand the research needs in this area of knowledge.
Publications have focused on documenting the limitations of small producers to adopt
innovations (Shiferaw et al., 2009), the typology of producers during adoption processes
(Abadi Ghadim and Pannell, 1999), decision-making processes of producers (Janssen and van
Ittersum, 2007), to mention a few topics.

Under a context of abundance of scientific production relative to the subject of study, the
objective of this research was to provide a general overview of the field of innovation and
producers. However, the approach we use is different from other reviews or general essays on
the subject. A bibliometric method is followed, which is based on the principle that the quantity
and quality of published articles available in international databases is an indicator of the
contributions that each country and institution makes to this area of knowledge (Peykari et al.,
2015). Bibliometrics has been present in the literature for more than a century and consists of
analyzing the information of publications with statistical methods to determine patterns (Hood
and Wilson, 2001). Its use allows researchers to have a clear vision of a field of knowledge that
has been highly prolific, which applies to research related to innovation in agriculture. Based on
the generated maps and the bibliometric information it was possible to arrive at observations
about the trends in this area of knowledge.

Materials and methods

In order to synthesize the existing research, determining patterns, issues and problems, as well as
granting an acknowledgment of the conceptual content of the field that contributes to the
development of a theory, it is necessary to carry out an adequate literature review. This process
implies a methodical, organized, specific and reproducible design for the achievement of the
identification, evaluation and interpretation of a body of existing documents. For the above, it relies
on the use of quantitative methods, one of the performance that analyzes the publications according
to authors, countries and institutes and another for the mapping of the science that uses bibliometric
software (Tang et al., 2018).

The research of the publications was carried out using the meta-database of library services

Scopus of Elsevier (www.scopus.com). Initially the search words were innovation and farmer
within the title, summary and keywords, obtaining a total of 3 373 documents. Of these, it was
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observed that several documents did not have a direct relationship with innovations and
producers, so it was decided to restrict the search of the innovation concept to the title and farmer
within the title, summary and keywords, which reduced the documents to 841. The period from
which the analysis was conducted was from 1974 to 2018 (September 27, 2018). The type of
documents were 633 articles, occupying 75%. Other documents were: book chapters (65),
conference proceedings (59), reviews (46), articles in press (19), books (10), erratum (3), notes
(3), conference reviews (2) and a short survey.

In order to establish the current trend of research in this area, the search period from 2013 to 2018
was limited (October 4, 2018). A total of 434 articles were obtained, of which 73% were articles,
10% book chapters, 5% conference abstracts, 5% reviews, 4% articles in press, 5 books, 2 reviews
in conferences, 2 erratum, 2 notes and a small survey.

Content analysis

For the analysis VOSviewer software version 1.6.9 was used (Center for Science and
Technology Studies, 2018). An analysis of the co-occurrence of key words and academic terms
in the titles and abstracts of the publications was carried out, following a co-occurrence method,
showing only the elements connected with others, the normalization-strength of association
method (FA), resolution of 1.00, 100% display scale, TLS weight, label variation size of 50%
and core width of 30%. The complete counting method was established, with a number of
records of each term >10 and a minimum cluster size of 15 (van Eck and Waltman, 2010).
Based on the terminology retained, maps for the visualization of the network were prepared.
The algorithm was designed so that the terms that co-occurred were positioned closer to each
other, with larger bubbles those more frequently. Those irrelevant terms for the map were
eliminated (Kan-Yeung et al., 2017).

Results

In this section a bibliometric analysis is provided for publications related to innovations and
producers.

Performance analysis

841 documents have been registered from 1974 to September 27, 2018. The distribution of the
publications is presented in Figure 1. From the nineties to the year 2000, a relatively stable
behavior can be observed with an average of 4 publications per year. As of 2001, the trend is
growing, reaching in 2017 a total of 87 published documents, with an average for this period
of 40 publications per year. This translates into being an issue that has become more relevant
within different areas of knowledge, mainly in agricultural sciences (27% of the publications
classified in this area) and social sciences (19%), in smaller media in the area environmental
(13%), economic (9), business (7%) and engineering (5%), the rest in 20 different areas of
knowledge.
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Figure 1. Distribution of publications on innovations of producers per year from 1974 to 2018
(September 27, 2018).
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In the Table 1 shows the 10 main journals, countries or regions and institutes that have published
issues related to innovation and producers. The five journals with the highest number of
publications on the subject are: Agricultural Systems, Journal of Agricultural Education and
Extension, International Journal of Agricultural Sustainability, Acta Horticulture and Experimental
Agriculture. All of them are journals in the agronomic area, one focuses on extension and the rest
are from the agricultural area, but with a holistic and multidisciplinary vision.

Table 1. Performance analysis: magazine, country and institute.

Pos Journal Pub  Country  Pub Institution Pub
Wageningen University and

1 Agricultural Systems 33 United States 111 74
Research Centre
5 Journe_ll of Agrlcultur.al 21 Netherlands 106 CIRAD Centre de Recherche o5
Education and Extension de Montpellier
International Journal of
Agricultural Sustainability 19 UK 76 CIRAD 20
4 Acta Horticulturae 17 France 73 INRA Institut Natlonal_ de la 17
Recherche Agronomique
5 Experimental Agriculture 13 India 55 Universitat Bonn 16
6 Cahiers Agricultures 11  Germany 44 University of Bonn Center for 13
Development Research
7 Journal of Rural Studies 10 China 37 University of Ghana 13
Innovation et développement
8 Food Policy 9 Australia 36 dans I’agriculture et 11
I’alimentation Innovation
9 Outlook on Agriculture 9 Italy 35 University of Zimbabwe 10
African Journal of Science . ,
10  Technology Innovation and 8 Canada 27 Gestion de I"Eau, Acteurs et 10

Development Usages

SCOPUS (September 27, 2018).
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Regarding the countries or region, the United States is the country with the highest number of
contributions (111), this due to its focus on innovation and adoption of new technologies,
secondly, the Netherlands (106 publications). Mexico registers 13 publications, occupying the
23rd place in the list of countries, second only in Latin America by Brazil with 21 publications.
With regard to affiliation, 160 institutions are listed. Of the ten institutions with the highest
number of publications, the universities and European institutions stand out. The institute with
the largest number of publications is the Wageningen University and Research Center (74) in
the Netherlands, CIRAD, INRA, Innovation et développement dans I’agriculture et
I'alimentation Innovation et Gestion de I’Eau, Acteurs et Usages they are French (83), the Bonn
University of Germany (29) and two African universities (23). This means that publications
from European countries are concentrated in few institutions, contrary to the United States of
America where publications come from different institutions. In the case of Mexico, there are
two institutions: The International Maize and Wheat Center (CIMMYT) and the Autonomous
University Chapingo (UACH).

In the Table 2 shows the ten most cited articles. Of the total of documents, 554 have been cited,
accumulating a total of 8 152 citations. There are nine articles that have more than 100
appointments, 28 have between 50 and 99 appointments, 169 have between 10 and 49
appointments, 217 have between two and nine appointments and 131 articles have an appointment.
34% of the total has not been cited. On average, there are 14 citations per document for the period
analyzed. The topics addressed by these articles in terms of innovation concepts are: organic
production, agroforestry, biotechnology and land use conversion programs. While the adoption and
users involve public policies, communication and historical studies. It should be noted that three
of them focus on producers from developing countries.

Table 2. The 10 most cited articles on innovation and producers.

Pos  Authors (year) Title Journal Quotes
1 Padel (2001) Conversion to organic farming: a typical Sociologia Ruralis 237
example of the diffusion of an innovation?
2 Bennett (2008) China’s sloping land conversion program: Ecological 232
institutional innovation or business as usual?  Economics
3 Janssen et al. Assessing farm innovations and responses to  Agricultural 227
(2010) policies: a review of bio-economic farm Systems
models
4 Morgan and Organic vs conventional agriculture: Geoforum 225
Murdoch (2000) knowledge, power and innovation in the food
chain
5 Gilleretal. Communicating complexity: integrated Agricultural 163
(2011) assessment of trade-offs concerning soil Systems

fertility management within African farming
systems to support innovation and
development

6 Mercer (2004)  Adoption of agroforestry innovations inthe  Agroforestry 151
tropics: a review Systems
7 Abadi Ghadim A conceptual framework of adoption of an Agricultural 117
and Pannell agricultural innovation Economics
(1999)

383



Rev. Mex. Cienc. Agric. vol. 10 num. 2 February 15 - March 31, 2019

Pos  Authors (year) Title Journal Quotes
8 Falck-Zepeda et Surplus distribution from the introduction of ~ American Journal 114
al. (2000) a biotechnology innovation of Agricultural
Economics
9 Van Der Weide Innovation in mechanical weed control in Weed Research 96
et al. (2008) Crop rows
10 Guerin and Constraints to the adoption of innovations in  Australian Journal 96
Guerin (1994)  agricultural research and environmental of Experimental
management: A review Agriculture

SCOPUS (September 27, 2018).
Mapping of science

The analysis of words co-occurrence of terms provides an overview of research trends by reflecting
the topics addressed. In analysis, it was carried out using VOSviewer software (van Eck and
Waltman, 2010).

The results of VOSviewer establish 285 terms, of which those that had occurrences greater than 10
were conserved, organized in four clusters with 19 810 links. In Figure 2a, the clusters are observed:
one referring to innovation in the development of new crops, another on the actor and innovation
systems, the third on the characteristics of those that adopt and the fourth one that considered
diverse topics such as society, government policies, entrepreneurs, sustainable development,
supply chain, rural development, all related issues but that fail to consolidate as a cluster in the
individual.
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Figure 2. Visualization of the innovation network and producers using the VOSviewer program. the
following terms were eliminated: chapter, questionnaire, respondent, sample, theory, variable,
methodology, review, literature, design methodology approach, author, concept.
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Discussion

Research on innovations and producers have followed some general trends, on the one hand they
document innovations developed for producers and on the other hand the processes of transfer,
dissemination, diffusion and adoption of innovations. As a product of both, different strategies
have emerged such as innovation systems or the use of social capital theory and social networks.
These paradigms are briefly discussed in the light of the scientific evidence published during the
period under review, with an emphasis on the last five years.

The development of innovations

The analyzed publications document innovations that have been introduced in agriculture such
as: disease-resistant or flood-tolerant varieties, no-tillage techniques, permaculture, automated
milking systems (Wigboldus et al., 2016), mechanization (Van Der Weide et al., 2008),
transgenic (Falck-Zepeda et al., 2000), pest management (Pisante et al., 2012), among others.

Unfortunately, the available innovations have not managed to go from technological development
in a laboratory and become processes on a social scale that allow producers to access new
technologies, especially small producers (R6ling, 2009). This is because researchers generally do
not consider environmental, economic, institutional, social and cultural factors when proposing the
transfer, dissemination, diffusion and adoption of their technological developments (Mercer, 2004;
Wigboldus et al., 2016).

These models: linear, technological push or technology transfer; They emphasize investing in
agricultural research and technology development regardless of the impact on the adoption of
technology by producers or the importance of institutions and public policies (Réling, 2009;
Shiferaw et al., 2009).

The adoption of innovation by the actors

Since the end of the nineties, Abadi-Ghadim et al. (1999) observed that much of what had been
done regarding this research topic had been to determine what makes a producer adopt an
innovation and the innovation patterns that producers follow. This topic is still valid, since many
of the research generated in the last five years are related to the same topic. For example, the
importance of knowledge, attitudes and perceptions of small producers regarding agricultural and
agroforestry innovations (Meijer et al., 2015), their abilities as administrators and their
preferences of aversion or non-risk (Abadi Ghadim and Pannell, 1999 ; Ghadim et al., 2005), the
expected gains (Mercer, 2004), as well as the producers' perceptions of their biophysical and
socio-economic situation affect their decisions to participate in new practices (Nhantumbo et al.,
2016). On the other hand, there are studies that address patterns of adoption-diffusion of
innovations (Reinhardt and Gurtner, 2015), confirming or rejecting (Padel, 2001) the model
proposed by Rogers (1983).
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Another of the most relevant issues for the adoption of innovations was to make typologies of
producers (Choi, 2016). These are carried out with the objective of proposing tailored interventions
according to the group of producers, which allows more effective extension services (Nhantumbo
et al., 2016). In summary, the investigations focused on the actors.

Agricultural innovation systems

Since the nineties, researchers have pointed out the need to have a systemic vision when it comes
to innovation proposals in agriculture (Frank, 1997). Schut et al. (2014) establish that the paradigm
from the 1950s to the 1980s was to transfer technology to increase agricultural productivity. During
the eighties, what was sought was to create typologies to overcome the limitations of producers, so
that agricultural research was contextualized. In the following decade, what was promoted were
agricultural knowledge systems and information systems, which sought to integrate different types
of knowledge for sustainable development. Finally, since the last decade, the paradigm changed to
agricultural innovation systems (AIS), this vision sought to generate and respond to changes with
a systemic vision, involving institutions and actors.

Under this approach, innovation is considered the result of a process of networking and interactive
learning among heterogeneous groups of actors, such as producers, industries, processors,
marketers, researchers, extension agents, government officials and NGOs (Klerkx et al., 2010).
This approach has generated research that seeks to explore and understand the multi-level
interactions, for example, the effect of taxes on the import of steel in the development of
agricultural machinery at the local level (Schut et al., 2014) or the role of the government in the
development of knowledge for the integration of producers in experiments and innovations
(Leitgeb et al., 2011).

Networks and innovation

Informal or formal personal networks or links allow, facilitate or stop the adoption of innovations,
since weak networks do not allow resources between actors to complement each other and therefore
innovation does not crystallize, and strong networks create blindness to developments from abroad,
which also affects innovation systems (Musiolik et al., 2012). So, documenting the networks of
producers has become an important current for this area of knowledge.

For example, researchers found that innovative producers and early adopters had larger and more
varied networks compared to less innovative ones, so these must be identified to be diffusers of
innovations among producers (Brown and Roper, 2017). Once they adopted an innovation, it
spread; through their networks, which allowed to influence other producers socially, resulting in a
social learning system (Oreszczyn et al., 2010).

Other research has pointed out the importance of the networks of producers in innovation
processes, highlighting the importance of cooperatives, the government, lenders, civil society
actors and the market (traders and brokers), since these support the exchange of: knowledge of
production, information, supplies, materials, credit, financing, price information and markets
(Spielman et al., 2011).
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Regions where this topic has been studied

Innovation and producers, as an area of knowledge has been studied worldwide, however, it
highlights the case of Africa under various themes such as: degradation (Barbier, 1998) and
soil fertility (Giller et al., 2011), green revolution (Dawson et al., 2016), livestock (Dugue et
al., 2004), cotton (Fok, 2002), agroforestry (Gladwin et al., 2002), rice (Teeken et al., 2012)
and plantain (Tomekpe et al., 2011) to name a few. Most studies document technical
innovations.

With regard to individual countries, China stands out with topics such as: use of pesticides (Li et
al., 2014), conservation agriculture (Lu et al., 2013), technological innovation in cooperatives (Luo
et al., 2017) and social networks (Wu and Pretty, 2004; Wu and Zhang, 2013).

Among the publications for Latin America, Brazil has contributions in the area of bioenergy
(Zapata et al., 2014), sustainability (das Chagas Oliveira et al., 2012), credit (Fernandes et al.,
1978) and dairy products (Novo et al., 2015), to mention a few. In the case of Mexico, contributions
are made on topics such as: corn (Zarazla et al., 2012; Camacho-Villa et al., 2016; Roldan-Suarez
et al., 2018), dairy products (Cortéz-Arriola et al., 2015), livestock (Cuevas et al., 2013; Gémez et
al., 2013), conservation agriculture (Diaz-Jose et al., 2016), institutions (Dutrenit et al., 2012),
wheat (Reynolds and Borlaug, 2006) and shrimp (Lebel et al., 2016).

Conclusions

A bibliometric analysis was carried out for the concepts of innovation and producers. The analysis
was first done for the period from 1974 to 2018 (September 27) with 285 key terms based on 841
articles. As it was observed that more than fifty percent of the articles were from the last five years,
a second analysis was carried out that included 434 articles, generating 152 key terms. In both
cases, the VOSviewer program was used. The issues that stood out and that were discussed were
the development of innovations that are sometimes disarticulated from the processes of transfer,
dissemination, diffusion and adoption of innovations by producers.

Another important issue that remained valid in both analyzes was that of the actors,
understanding their attitudes and perceptions that limit or facilitate innovations. For the last
years, the research deals with agricultural innovation systems and networks. The first
emphasizes the idea that innovations should be analyzed under a systemic approach considering
the various stakeholders. The second makes use of the theory of social capital and networks to
understand how social innovations are disseminated who are the key actors and their practical
implications.

The issue has been important at a global level, with documented studies mainly in Africa, China
and India. In the case of Latin America, the country with the most contributions was Brazil. In
the case of Mexico, the main publications were made by CIMMYT researchers and are focused
on corn.
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It is concluded that this research topic is in force, especially to theorize on the way in which the
processes of transfer, dissemination, diffusion and adoption of innovations by agricultural
producers can be facilitated. An urgent issue for the case of Mexico, where the innovation
development centers are still unlinked from the end users.
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