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Abstract: Sheep and goat farm typology vaties according to producers’ tacit and explicit knowledge state. The research
objectives were to analyze new Knowledge-Based Systems trends and applications for management support in animal
production and characterize sheep and goat production systems based on the knowledge management process. Typologies
are used to elucidate the variability of farm and farmer characteristics. The methodological approach integrated: a) the
development of a conceptual model that has tacit and explicit knowledge as a central connection, b) a literature analysis of
the knowledge-based system for management support in animal production and the farmers” knowledge domain, and c) the
categories of knowledge obtained by farmers according to the production objective and their technological level in the study
area. The Development and Implementation of a Technological Management System in the Sheep and Goat Chain
(SIGETEC, for its acronym in Spanish) methodology have made it possible to define technological levels and development
interventions using the appropriate models for each technological scale-up. Knowledge-Based Typology Systems can be
sorted into roughly five dimensions: technical assistance, rotational grazing systems, type of mating, recording and control
system implemented, and decision-making. Hence, the proposed typological model has captured the major trends within
the scale of the technological changes affected by the expression level of sheep and goat producers’ knowledge. We
concluded that the new typology is analytically helpful in enhancing the understanding of farmers” knowledge systems and
could be an operational/development tool for farmers, professionals, and researchers.

Keywords: farmers’ attitudes, information system management, small ruminants, skill training, technology assessment.

Resumenla tipologia de los sistemas ovinos y caprinos vatia de acuerdo con el estado del conocimiento tacito y explicito
de los productores. Los objetivos de la investigacion fueron analizar las nuevas tendencias y aplicaciones de los Sistemas
Basados en el Conocimiento para el apoyo a la gestién en la produccion animal y caracterizar los sistemas de produccion de
ovinos y caprinos con base en el proceso de gestién del conocimiento. Las tipologias se utilizan como herramientas para
dilucidar la variabilidad de las caracteristicas de las granjas y de los productores. El enfoque metodolégico integré: a) la
elaboracién de un modelo conceptual que tiene como conexién central el conocimiento tacito y el explicito, b) el andlisis
bibliografico del sistema de apoyo a la gestién en la produccién animal basado en el conocimiento y del dominio del
conocimiento de los ganaderos, y ¢) las categorias de conocimiento obtenidas por los ganaderos segin el objetivo de
produccién y su nivel tecnolégico en la zona de estudio. La metodologia SIGETEC ha permitido definir los niveles
tecnolégicos y las intervenciones de desatrollo al utilizar los modelos adecuados para cada escala tecnolégica. La tipologia
de sistemas basada en el conocimiento puede estructurarse en torno a cinco dimensiones: asistencia técnica, sistemas de
pastoreo rotacional, tipo de apareamiento, sistema de registro y control implementado y toma de decisiones. Por lo tanto,
el modelo tipolégico propuesto ha captado las principales tendencias dentro de la escala de los cambios tecnolégicos
afectados por el nivel de expresién del conocimiento de los productores ovinos y caprinos. Se concluye que la nueva
tipologia es 1til desde el punto de vista analitico para mejorar los sistemas de conocimiento de los productores y podria ser
una herramienta operativa y de desarrollo para los productores, profesionales e investigadores.

Palabras clave: actitudes de los agricultores, capacitacion, evaluacién de la tecnologia, pequefios rumiantes, sistemas de
informacién para la toma de decisiones
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Introduction

Knowledge-Based Typology Systems (KBTSs) have been recognized as an essential resource
with competitive advantages and value creation potential (King & Zeithalm, 2003). KBTSs are
a necessary ingredient for the dynamic development of competition and in general, a determining
factor for companies with global ambitions (Massa & Testa, 2009). Emphasis on the descriptions
of KBTSs without mentioning the producers’ knowledge state compels a narrowed vision, which
could inhibit the growth and capacity of the system. Companies need to integrate business
functions into a unique system to address the corporate environment and the fast development
of current markets (Vandaie, 2008). These types of solutions refer to the efficient planning of
corporate resources and the use of information technology to allow an internal exchange of data
and information and the necessary communication with suppliers and clients (Lee et al., 2003).

Notable researchers (Belanche et al., 2020; Daxini et al., 2019; Marinus et al., 2021; Munz et al.,
2020; Puente Rodriguez et al., 2019; Xue et al., 2020) have approached the relationship between
co-learning processes and multi-stakeholder participatory studies to address farmet’s intentions
from a typological perspective. Martinez et al. (2020), Moreno and Grajales (2017), Ospina &
Grajales-Lombana (2018), and Ospina et al. (2011) and have pointed out that knowledge
management around productive systems is relevant to overcome technological development
constraints and should be considered in co-innovation processes. Scientific studies conclude that
adaptative decision-making and knowledge transfer among stakeholders are essential to data
analytics architectures dedicated to precision livestock farming and policy design for agriculture
(Concu et al., 2020; Derner et al., 2021; Nolack et al., 2020).

Current studies on KBTSs are also limited in their scope. For instance, a recent study by Daxini
et al. (2019) recognized that typologies examine farmers’ intentions in production system
management plans. However, this study only emphasized typologies by working with the
nutrition component. These related studies provide valuable insights and highlight the need to
address the linkages between all components of the STBC to classify farmers according to the
level of knowledge and variables that account for technological changes.

A conceptual model that contains the characterization criteria for KBTSs is proposed. This
knowledge is used as a fundamental source for determining the technological development level
of systems, the quality improvement of producers, rural stability, the food supply for a human
population in constant growth, research necessities, and the challenges posed by climate change.
The global frameworks implemented should be complemented with a new criterion: the farmers’
knowledge management state, as it sets the path for analyzing relevant processes in the systems
and the decision-making process.

The goals of the current article and its case study are the following: (a) to analyze new
Knowledge-Based Systems trends and applications for management support in animal
production, (b) to characterize sheep and goat production systems based on the knowledge
management process.
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Materials and methods

The methodological approach integrated: a) the development of a conceptual model that has
tacit and explicit knowledge as a central connection, b) a literature analysis of the knowledge-
based system for management support in animal production and the farmers’ knowledge
domain, and c) the categories of knowledge obtained by farmers according to the production
objective and their technological level in the study area.

Conceptual model

The contribution of farmers’ skills and abilities and their interaction with explicit knowledge has
been highlighted (Concu et al., 2020) not only in the adoption of innovations in agriculture (Hou
& Hou, 2019) but also in the willingness of research and extension actors to transfer knowledge
reflected in the technological development level achieved. Our research highlights the
importance of recognizing the complexity of knowledge transmission and the multiplicity of
explicit and tacit knowledge that inform and affect the technological development process. In
this paper, the assessment of explicit and tacit knowledge of the technological development level
achieved in sheep farming is based on the following hypotheses:

H1: Tacit knowledge of and information on materials and energy flow to sheep and goat systems
and impact technological development and innovation.

H2: The relevance of explicit knowledge to farmers’ daily management is also expected to
influence the technological development level.

The model is described in Figure 1. It shows the primary inputs, outputs, and interactions that
shape technological development level in sheep and goat production systems.
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Figure 1. Materials and farmer indicators in ovine and caprine systems in Colombia.
Source: Elaborated by the authors
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Figure 1 shows tacit and explicit knowledge corresponding to the central idea or meaningful
connection between several elements and parts of an animal production system. The KBTS
involves the connections and interdependencies between the components of sheep and goat
production systems (Figure 1). Tacit and explicit knowledge influence these relationships and
the level of intervention required to strengthen producers' capacities in a knowledge specific area
(Daxini et al., 2019).

The KBTS involves the connections and interdependencies of each component of sheep and
goat production systems (Figure 1) related to tacit and explicit knowledge and the intervention
level to strengthen producers’ capacities in each area (nutrition, reproduction), not only
emphasized typologies by features in a unique component (Daxini et al., 2019). Knowledge is
cataloged as the primary input in the system. Its interactions through the system determine the
technological development level and innovation process, which is relevant to overcome
technological development constraints and implement co-innovation processes (Martinez et al.,
2020; Moreno & Grajales, 2017; Ospina & Grajales-Lombana, 2018; Ospina et al., 2011).

Furthermore, the information level handled by producers, their training processes, and the
knowledge of professionals who have had an impact throughout research and extension projects
may be defined by assessing system inputs. The firts level formed by interactions can set
producers’ knowledge level around the areas feeding the subsystems. At the third level, we
analyzed how, from the producer’s applied knowledge in each thematic area, the existing systems
are configured with the expression level of the producers’ knowledge (intensification). In
addition, we analyzed how those skills are reflected in the indicators of production and
reproductive performance, population, and knowledge management. From the location of the
expression levels of knowledge, needs are clarified in terms of strengthening exchange processes,
dissemination, expression, and appropriation of knowledge.

The second scenario includes the characterization and analysis of the two fields of knowledge
where producers develop their production targets. These include the organization of the
productive system (analysis by subsystems/characterization of explicit knowledge) and
performance indicators (characterization of tacit knowledge and impact indicators). The
methodological approach to the characterization process using knowledge management is
shown in Figure 2.
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Figure 2. Methodological approach to the classification process of producer’s knowledge
management.
Source: Elaborated by the authors

The methodological basis takes as its starting point the characterization of producers’s tacit and
explicit knowledge, their influence on the configuration, the degree of system intensification,
and how the state of knowledge affects the decision-making process.

Data collection and analysis

Literature search

Searches were carried out between 2011 and 2021 using Science Direct and Scopus as
bibliographic databases. Studies selected for data extraction met all the following criteria for
inclusion:

a) The study was an original research work reporting a knowledge-based system for
management support to animal production.

b) Applications included learning outcomes, assessment changes in farmer choices and
practices, and farmers’ knowledge domain.

Data were extracted from ten articles on Excel spreadsheets by a single reviewer, recording
information on a knowledge-practice interface and the type of intervention carried out by the
researchers.

Study area and statistical analysis

Information was collected from Colombia’s most important sheep and goat production areas at
the farms monitored by the SIGETEC project from 2009 to 2011. Two hundred and three sheep
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farms (40 % of the existing ones), and twenty-seven goat farms (20 % of the existing ones),
belonging to the Central, North, and Inter-Andean Valley regions of Colombia were selected
(Figure 3). Our team interviewed farmers on knowledge fields such as general aspects of the
system, nutrition and feeding, nutrition and feed management, population, production, genetics,
health, economics, administration, and the market. Sheep and goat systems were stratified
according to species, production objective, and geographical area. During the development of
the SIGETEC research program, the information was recorded. A primary structured expert
survey called SIGETEC (Microsoft Access software) was developed, which consisted of 122
questions and 48 variables.

The experts identified the five dimensions in the tests based on explicit knowledge
characterization. The criteria included contrasting the highest and lowest frequencies recorded
by the expert survey and the major trends within the scale of the technological changes affected
by the expression level of sheep and goat producers’ knowledge. Frequencies were measured for
the most informative variables using SAS V.9.1. The methodology is consistent with what was
implemented by Hernandez et al. (2011), Moreno and Grajales (2017), and Usai et al. (2000).

+

Study areas

Central Zone: Boyaca - Cundinamarca -Santander [l Northern Zone: Antioquia - Cérdoba - Cesar - Sucre
Il Interandean Zone: Tolima - Valle del Cauca

Figure 3. Map of the Central, Northern, and Inter-Andean Valleys areas showing the sample
departments.
Source: Elaborated by the authors
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Results and discussion

The open Knowledge-Based Systems for management support to Animal Production literature
provide compelling evidence of technological changes and value created from inbound
knowledge flows. It creates value through innovation (Torres de Oliveira et al., 2021).

Knowledge-Based Systems for management support to animal production are abundant in the
literature (Table 1). For instance, Ospina and Grajales-Lombana (2018) and Ospina et al. (2011)
developed management models on tacit and explicit knowledge sources for sheep and goat
producers. Xue et al. (2020) advanced a tool to measure the knowledge domain of stakeholders.
The study provides a holistic knowledge map for past, current, and future stakeholder
perspective studies in construction projects. Another typology is brought by Marinus et al.
(2021), who created and tested an integrated co-learning approach for fostering sustainable
intensification in smallholder agriculture. The complementary knowledge of farmers and
researchers contributed to providing contextualized options for system intensification.

Table 1. Applications of Knowledge-Based Systems for Management Support to Animal
Production

Location Criterion Application Reference
Integrated co- Learning outcomes and Marinus etal. (2021)
Africa learning approach. assessing changes in farmer

choices and practices.
Macro behaviors Data analytic architecture Nolack et al. (2020)

Belgium of animals. dedicated to  Precision
Livestock Farming (PLF)
China Perspective studies Knowledge domain of Xue et al. (2020)
in construction stakeholders
projects
Colombia  Analysis of Management and Moreno & Grajales,
indicators productive and 2017

reproductive indicators

Colombia  Decision-making Management models on Ospina etal., 2018
tacit and explicit knowledge
sources for sheep and goat
producers.
Colombia  Knowledge Small Ruminant Systems Ospina et al.,2011
management
systems under
primary
production
conditions
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Location Criterion Application Reference
Colombia  Governance Shaping or strengthening Martinez et al., 2020
innovative  and  socio-
ecologically resilient
territories
Multi-stakeholder  Sustainability of the small Belanche et al
Europe .. . .
participatory study ruminants farming sector (2020)
Galapagos Initiative to Reflexive Interactive Puente-Rodriguez
Island redesign the Design (RIO) Knowledge- etal., 2019
animal production  practice interface
system.
The use of Collecting, exchanging, and Munz et al. (2020)
information and evaluating data from and
Germany  communication between different
technologies stakeholders and systems in
(ICT). the agriculture sector
Tealy Policy design for Knowledge transfer chain Concu et al. (2020)
climate change in sheep farming.
Scotland ~ Typology of Nutrient management plan. Daxini et al., 2019
farmer’s
intentions.
USA Adaptative Multipaddock Grazing Derner et al. (2021)

decision-making Systems - Cattle Production

Source: Created by the authors

Vidmar (2021) defines knowledge as a resource to improve innovation processes among
stakeholders. This knowledge must be provided systematically to be deployed in innovation
processes (Vidmar, 2021). Combining these insights from the literature, we propose that KBTS
can be sorted into roughly five dimensions: technical assistance, rotational grazing systems, type
of mating, recording and control system implemented, and decision-making (Table 2). In this
sense, the proposed typological model has caught on to the primary trends or dimensions within
the scale of the technological changes affected by the expression level of sheep and goat
producers’ knowledge. It included technical assistance, a rotational grazing system, controlled
mating, a recording and control system implemented, and decision-making and innovation in
processes.

Figure 4 shows the dimensions that allowed the identification of groups according to the
production target. A total of eight groups based on production targets were identified in the
study area, five from sheep systems and three from goat systems. Technical assistance has been
more dynamic on the specialized systems and integrates the main knowledge areas such as animal
health and production. The systems with a higher degree of specialization carry out rotational
grazing or stabling with the availability of improved grass and leguminous grasses and legumes
or protein and energy banks for cutting, allowing for constant supplementation. The higher the
degree of specialization of production systems, the more control of breeding has been
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implemented by farmers in the study area. Strategic planning tools that facilitate decision-making
processes and animal identification and registration systems are used less frequently in systems
with a low specialization level.

== Technical assistance (%)
e Rotational grazing system (%)
Controlled mating (%)
== Recording and control system implemented (%)

== Decision-making and innovation (%)

Meat sheep Highland Tropic
100

Breeding dairy goats
Highland Tropic

Meat and dairy goats
Lowland Tropic

Breeding meat sheep
Highland Tropic

Meat sheep Lowland Tropic

Meat and wool sheep Breeding meat sheep
Highland Tropic Lowland Tropic

Breeding dairy goats
Lowland Tropic

Figure 4. Frequencies in the technological scale-up variables relevant to the study typologies.
Source: Elaborated by the authors

Table 2 shows the categories of knowledge obtained by farmers according to the production
objective and their technological level in the study. Three categories are identified through the
study (Table 2). Class 1 was the smallest, with 18 farmers in the highland tropics with a high
knowledge level and development of production targets such as breeding meat sheep and dairy
goats. Class 2 corresponded to an intermediate knowledge level in highland and lowland Tropics
with two production targets breeding meat sheep and dairy goats. Class 3 was the largest, with
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153 highland and lowland Tropics farms with three production targets: meat and wool sheep,
meat sheep, and meat and dairy goats.

Table 2. Classification of Farmers” Knowledge Management in Sheep and Goat Production
Systems according to technological level

Classification Production target No. of Farms

Class 1: Farmers with Breeding meat sheep Highland Tropic 11

a high  knowledge

level (8 %) Breeding dairy goats Highland Tropic 7

Total Class 1 18

Class 2: Farmers with Breeding meat sheep Highland Tropic 16

an intermediate Breeding meat sheep Lowland Tropic 0

knowledge level ) . '

(26 %) Breeding dairy goats LLowland Tropic 13

Total Class 2 59
Breeding meat and wool sheep 39

Class 3: Farmers with Highland Tropic

a low knowledge level Breeding meat sheep Lowland Tropic 107

(66 %) Breeding meat and dairy goats Lowland 7
Tropic

Total Class 3 153

Total Farmers 230

Source: Elaborated by the authors

The results from our study show that sheep and goat producers do not see knowledge as a factor
of competitiveness. There is a gap in future research about analyzing training programs and their
contribution to knowledge management. The emphasis of training for producers should focus
on records management, implementing information systems, and analyzing performance
indicators to strengthen the producers’ decision-making process.

Furthermore, the new typology (Table 2) is analytically helpful in enhancing the understanding
of farmers’ knowledge systems, and it could be an operational/developmental tool for farmers,
professionals, and researchers. Consequently, a detailed assessment of needs is recommended
for farmers, professionals, and researchers planning or assessing any intervention.

Accordingly, the typological model suggested has been able to identify significant trends within
the knowledge expression of sheep and goat producers. Based on those findings, we proposed
a new typology for farmers to group by their innovations, technological level, and intervention
necessities.
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Conclusions

The SIGETEC methodology provides a new approach to identifying the technological
development level of small ruminant systems based on the characterization of knowledge
management in the components, its impact on performance indicators, and producers’ needs in
terms of dissemination and implementation of knowledge in research and extension processes.
The tacit knowledge and information on materials and energy flow in sheep and goat systems
affect technological changes and innovation. The explicit knowledge of farmers’ day-to-day
management influences the technological scale-up, mainly technical assistance, rotational grazing
system, controlled mating, recording and control system implemented, and decision-making and
innovation in processes. The new typology is analytically helpful in enhancing the understanding
of farmers’ knowledge systems and could be an operational/developmental tool for farmers,
professionals, and researchers.

Acknowledgments

The authors would like to express their deepest appreciation to the Development and
Implementation of a Technological Management System in the Sheep and Goat Chain
(SIGETEC) research program for improving its Sheep and Goat chain in Colombia. This
research program is funded by the Ministry of Agriculture and Rural Development under the
Agriculture Transition Program. We also grateful to the entities associated with the partnership
for the project: Universidad Nacional de Colombia - Sede Bogota, Universidad de La Salle,
Corporaciéon Colombiana de Investigaciéon Agropecuaria (AGROSAVIA), and Asociacién
Nacional de Caprinocultura y Ovinocultura (ANCO).

Authors' contributions

Diana Cristina Moreno Vargas registration of information in the field, construction of databases,
analysis of information and preparation of manuscript; Henry Alberto Grajales Lombana:
preparation of project for access to economic resources, design of methodologies, recording of
information in the field, supervision of activities, analysis of information and preparation of
manuscript.

Ethical implications Example

There are not ethical implications.

Conflict of interest

The authors declare that there are no conflicts of interest in this study.

Cienc. Tecnol. Agropecnaria, 23(3): e2466
DOTL: https://doi.org/10.21930/tcta.vol23_num3_art:2466


https://doi.org/10.21930/rcta.vol23_num3_art:2466

Diana Cristina Moreno Vargas & Henry Alberto Grajales Lombana Applications of Farmers’ Knowledge

Funding

This work was supported by the National University of Colombia, on behalf of the Agricultural
and Rural Development Ministry.

References

Belanche, A., Martin-Collado, D., Rose, G., & Yafiez-Ruiz, D. (2020). A multi-stakeholder
participatory study identifies the priorities for the sustainability of the small ruminants
farming sector in Europe. Animal, 100131. https://doi.org/10.1016/j.animal.2020.100131

Concu, G. B., Atzeni, G., Meleddu, M., & Vannini, M. (2020). Policy design for climate change
mitigation and adaptation in sheep. Environmental Science and Policy, 107, 99-113.
https://doi.org/10.1016/j.envsci.2020.02.014

Daxini, A., Ryan, M., O’Donoghue, C., Barnes, A., & Buckley, C. (2019). Using a typology to
understand farmers’ intentions towards following a nutrient plan. Resources, Conservation &
Recyceling, 146, 280-290. https://doi.org/10.1016/j.resconrec.2019.03.027

Derner, J., Augustine, D., Briske, D., Wilmer, H., Porensky, L., Fernandez-Giménez, M., Peck,
D. E,, Ritten, J. P., & the CARM Stakeholder Group. (2021). Can collaborative adaptive
management improve cattle production in multipaddock grazing systems? Rangeland
Ecology & Management, 75, 1-8. https://doi.org/10.1016/j.rama.2020.11.002

Hernandez, P. P., Arroniz, J. V., Molina, H. C., Martinez, B. C., Rivera, P. D., & Ortiz, S. L.
(2011). Descriptive analysis of sheep production systems in the state of Veracruz, Mexico.
Revista Cientifica De 1a Facultad De Ciencias Veterinarias De La Universidad Del Zulia, 21(4),
327-334.

Hou, J., & Hou, B. (2019). Farmers’ adoption of low-carbon agriculture in China: an extended
theory of the planned behavior model.  Sustainability,  11(5),  1399.
https://doi.org/10.3390/su11051399

King, A., & Zeithaml, C. (2003). Measuring organizational knowledge: A conceptual and
methodological  framework.  Strategic ~ Management — Journal, — 24(8),  763-772.
https://doi.org/10.1002/smj.333

Lee, J., Siau, K., & Hong, S. (2003). Enterprise integration with ERP and EAL Communications of
the ACM, 46(2), 54-60. https://doi.org/10.1145/606272.606273

Marinus, W., Descheemacker, K., van de Ven, G., Waswa, W., Mukalama, J., Vanlauwe, B., &
Giller, K. (2021). “That is my farm”- An integrated co-learning approach for whole-farm
sustainable intensification in smallholder farming. Agricultural Systems, 188, 103041.
https://doi.org/10.1016/j.agsy.2020.103041

Martinez, E., Uribe, C., Forero, O. A., Buendia, C., Toro, 1., Piniero, M., Luna, L., Yepes, L.,
Rincén, R., Ruiz, D., Cadena, A. M., Rincén, L., Aragjo, G., Villota, C., Mavisoy, H.,
Moreno, D., Dorado, D., Garzén, J., & Guzman, C. M. (2020). Tisere: A methodological
proposal for the conformation or strengthening of innovative and socio-ecological resilient territories.
AGROSAVIA. https://doi.org/10.21930/agrosavia.investigation.7403596

Massa, S., & Testa, S. (2009). A knowledge management approach to organizational competitive
advantage: Evidence from the food sector. European Management Journal, 27(2), 129-141.
https://doi.org/10.1016/].em;j.2008.06.005

Cienc. Tecnol. Agropecnaria, 23(3): e2466
DOTL: https://doi.org/10.21930/tcta.vol23_num3_art:2466


https://doi.org/10.21930/rcta.vol23_num3_art:2466
https://doi.org/10.1016/j.animal.2020.100131
https://doi.org/10.1016/j.envsci.2020.02.014
https://doi.org/10.1016/j.resconrec.2019.03.027
https://doi.org/10.1016/j.rama.2020.11.002
https://doi.org/10.3390/su11051399
https://doi.org/10.1145/606272.606273
https://doi.org/10.1016/j.agsy.2020.103041
https://doi.org/10.21930/agrosavia.investigation.7403596

Diana Cristina Moreno Vargas & Henry Alberto Grajales Lombana Applications of Farmers’ Knowledge

Moreno, D. C., & Grajales, H. A. (2017). Characterization of ovine systems in Colombian high
tropics: management, productive and reproductive performance indicators. Revista de la
Facultad — de  Medicina Veterinaria de ZLootecnia, 64(3), 36-51.
https://doi.org/10.15446/tfmvz.v641n3.68693

Munz, J., Gindele, N., & Doluschitz, R. (2020). Exploring the characteristics and utilisation of
Farm Management Information Systems in Germany. Computers and Electronics in
Agriculture, 170, 105246. https://doi.org/10.1016/j.compag.2020.105246

Nolack, F., Roukh, A., Mahmoudi, S., Mahmoudi, A., & Debauche, O. (2020). Toward a big data
knowledge-base management system for precision livestock farming. Procedia Computer
Science, 177, 136-142. https://doi.org/10.1016/j.procs.2020.10.021

Ospina O., & Grajales-Lombana, H. (2018). Effect of two management models on tacit and
explicit knowledge sources in sheep and goat producers. Ciencia & Tecnologia Agropecuaria,
19(2), 231-245. https://doi.org/10.21930/rcta.vol19_num?2_art:597

Ospina O., Grajales-Lombana, H., & Manrique, C. (2011). Knowledge management: higher
production and competitiveness. Prospects for ovine and caprine production systems.
Revista de Medicina 1 eterinaria, 22, 95-113. https://doi.org/10.19052/mv.564

Puente-Rodriguez, D., Bos, A. P., & Groot-Koerkamp, P. (2019). Rethinking livestock
production systems on the Galapagos Islands: Organizing knowledge-practice interfaces
through reflexive interactive design. Environmental Science and Policy, 101, 166-174.
https://doi.org/10.1016/j.envsci.2019.08.019

Torres de Oliveira, R., Verreyne, M. L., Steen, J., & Indulska, M. (2021). Creating value by giving
away: A typology of different innovation revealing strategies. Journal of Business Research,
127,137-150. https://doi.org/10.1016/j.jbusres.2021.01.038

Usai, M. G., Casu, S., Molle, G., Decandia, M., Ligios, S., & Carta, A. (20006). Using cluster
analysis to characterize the goat farming system in sardinia. Lzvestock Science, 104(1-2), 63-
76. https://doi.org/10.1016/1.livsci.2006.03.013

Vandaie, R. (2008). The Role of organizational knowledge management in successtul ERP
implementation projects. Knowledge Based Systems, 21, 920-920.
https://doi.org/10.1016/j.knosys.2008.04.001

Vidmar, M. (2021). Enablers, Equippers, Shapers and Movers: A typology of innovation
intermediaries’ interventions and the development of an emergent innovation system. Acza
Astrondntica, 179, 280-289. https://doi.org/10.1016/j.actaastro.2020.10.011

Xue, J., Shen, G., Yang,, R., Wu, H., & Lin, X. (2020). Mapping the knowledge domain of
stakeholder perspective studies in construction projects: A bibliometric approach.
International Journal of Project Management, 38, 313-320.
https://doi.org/10.1016/j.ijproman.2020.07.007

Cienc. Tecnol. Agropecnaria, 23(3): e2466
DOTL: https://doi.org/10.21930/tcta.vol23_num3_art:2466


https://doi.org/10.21930/rcta.vol23_num3_art:2466
https://doi.org/10.15446/rfmvz.v64n3.68693
https://doi.org/10.1016/j.compag.2020.105246
https://doi.org/10.1016/j.envsci.2019.08.019
https://doi.org/10.1016/j.jbusres.2021.01.038
https://doi.org/10.1016/j.livsci.2006.03.013
https://doi.org/10.1016/j.actaastro.2020.10.011
https://doi.org/10.1016/j.ijproman.2020.07.007

