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Abstract 
The evaluation of technological production in agricultural sciences presents specific challenges. Unlike scientific 
publications, for which there are standardized evaluation criteria, technological developments require a more 
multidimensional and situated approach. This article analyzes a technology certification scheme developed by 
the National Institute of Agricultural Research (INIA by its Spanish acronym) in Uruguay. The process aims to 
validate the developments based on the perspective of potential users. Based on a literature review and inter-
views with participants, we reviewed the process design and the first implementation round in 2019. Given the 
study results, we reported on the innovative nature of the process, both at national and regional levels. At the 
same time, we highlight the importance of incorporating a variety of stakeholders and prioritizing feedback and 
learning over bureaucratic control. Finally, we recommend linking this process with analogous instances that 
may exist in other institutions within the local science system. 
Keywords: agricultural research, evaluation, certification 
 
 

Resumen 
La evaluación de la producción tecnológica en ciencias agrarias presenta dificultades específicas. A diferencia 
de las publicaciones científicas, para las que se cuenta con criterios de evaluación estandarizados, los desa-
rrollos tecnológicos requieren una visión más multidimensional y situada. En el presente artículo, analizamos la 
experiencia de certificación de tecnologías desarrollada por el Instituto Nacional de Investigación Agropecuaria 
(INIA) de Uruguay. El proceso apunta a validar los desarrollos sobre la base de la perspectiva de potenciales 
usuarios. Con base en una revisión bibliográfica y entrevistas con los participantes, revisamos el diseño del 
proceso y la primera ronda de implementación desarrollada en 2019. A partir de los resultados del trabajo, 
damos cuenta del carácter innovador del proceso, tanto a nivel nacional como regional. A su vez, señalamos la 
importancia de incorporar variedad de perfiles dentro de los miembros externos, y de privilegiar las instancias 
de retroalimentación y aprendizaje por sobre las de control. Finalmente, destacamos la importancia de generar 
interfases entre este proceso e instancias análogas en otras instituciones. 
Palabras clave: investigación agropecuaria, evaluación, certificación 
 
 

Resumo 
A avaliação da produção tecnológica nas ciências agrícolas apresenta desafios específicos. Ao contrário das 
publicações científicas, para as quais existem critérios de avaliação padronizados, os desenvolvimentos tecno-
lógicos exigem uma abordagem mais multidimensional e situada. Neste artigo, analisamos um esquema de 
certificação tecnológica desenvolvido pelo Instituto Nacional de Pesquisa Agropecuária (INIA) do Uruguai. O 
processo visa validar os desenvolvimentos com base na perspectiva dos usuários potenciais. Com base em 
uma revisão bibliográfica e entrevistas com os participantes, revisamos o desenho do processo e a primeira 
rodada de implementação empreendida em 2019. Com base nos resultados do trabalho, relatamos a natureza 
inovadora do processo, tanto em nível nacional como regional. Ao mesmo tempo, destacamos a importância 
de incorporar uma variedade de perfis dentro dos membros externos, e de priorizar o feedback e o aprendizado 
sobre o controle burocrático. Finalmente, enfatizamos a importância de ligar este processo com instâncias aná-
logas que possam existir em outras instituições dentro do sistema científico local. 
Palavras-chave: pesquisa agropecuária, avaliação, certificação
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1. Introduction 
The field of evaluation of technological products and 
processes is still under development. Unlike scien-
tific production, which has indicators with some con-
sensus at global level, the evaluation parameters of 
technological production are still at a lower system-
atization level(1)(2). Although this aspect is still 
strongly discussed(3)(4), the evaluation of scientific 
research has achieved a degree of standardization 
based on bibliometric indexes compiled with infor-
mation from different databases (Scopus, Web of 
Science, Google Scholar, etc.) that are included into 
peer evaluation processes. The evaluation of tech-
nological production, on the other hand, is more het-
erogeneous and there is less international standard-
ization of procedures. At the global level, patents 
are the most common indicator, and for agronomic 
research, the registration of plant varieties based on 
UPOV standards(5)(6)(7) should also be mentioned. 
However, not all technological products generated 
by agronomic research institutes may be patented 
or registered. In the case of processes, formal pro-
tection mechanisms are even more diffuse. The lo-
cal character of the technological processes re-
quires a more situated point of view(8). 
On the other hand, technology assessment involves 
more stakeholders since there is greater diversity in 
the aspects to analyze. Usefulness, novelty, and ap-
plicability to end-users must be considered, in addi-
tion to technical soundness. Nor is it easy to deter-
mine acceptable levels in each of these dimensions. 
How novel, useful or applicable does a product have 
to be to consider it acceptable? Do these thresholds 
depend on geographic, economic, or regulatory is-
sues? How is the benchmark chosen so as to com-
pare the degree of novelty or improvement? How is 
the scientific knowledge which leads to the techno-
logical proposal verified? 
This article presents and discusses a new scheme 
for the evaluation of technological production pro-
moted at the National Institute of Agricultural Re-
search (INIA by its Spanish acronym) in Uruguay. 
This institution implemented a novel mechanism 
based on the concept of "certification of technolo-
gies" that includes the perspective of potential users 
of the developments. One of the main aspects to 

address was the establishment of the necessary di-
mensions and standards to access the certification, 
which required a definition of certifiable technology 
related to the dynamics of institutional work.   
This study analyzes the general characteristics of 
the process in the light of the specialized literature, 
gathers the vision of the external members who par-
ticipated during 2019, and illustrates the modifica-
tions made to the process based on the learnings of 
the first implementation. 
 

2. Material and methods 
The study was based on documentary analysis and 
semi-structured interviews. First, a survey of inter-
national experiences in technology certification in 
agricultural sciences was carried out. To this end, 
agricultural research agencies from different parts 
of the world, which are linked to INIA through coop-
eration networks, were contacted and information 
was requested to the contact reference in each in-
stitution. Secondly, the regulations and operational 
processes developed by INIA for the technology 
certification scheme were analyzed. Thirdly, inter-
views were conducted with external participants of 
the certification committees, in order to collect the 
views of potential technology users on the process. 
Eight interviews were conducted with those who 
were invited in 2019, covering all subject areas. 
The study was part of a broader project on evalua-
tion in the agricultural sector that included other 19 
interviews with different actors associated with the 
evaluation process of agricultural research (re-
searchers, members of evaluation committees, and 
employees). The interviews were systematized 
based on the different aspects of the process. The 
construction of the categories used for this system-
atization was inductive, grounded on the most out-
standing aspects mentioned by the interviewees. 
 

3. Results 
3.1. The evaluation of technological production 
in agricultural sciences 
The systematization carried out by Douglas Horton 



 Potential users’ evaluation of technical production in agricultural sciences 

   
4 Agrociencia Uruguay 2021;25(2) 

 

stands out in the scholarly literature on the evalua-
tion of agricultural research(9). This author was sur-
prised by the low penetration of program evaluation 
methods within agricultural research in developing 
countries. He pointed out that the importance of 
economic evaluation (both ex ante and ex post) 
based on the premises of the neoclassical model 
had displaced other forms of evaluation that could 
enlighten equally important aspects regarding the 
generation of new knowledge, techniques and ap-
pliances. In addition to the aforementioned eco-
nomic evaluation, there are other methodologies, 
such as peer review, bibliometrics, expert commit-
tees, environmental impact assessment and partic-
ipatory assessment. Horton identifies peer evalua-
tion, expert evaluation, and economic evaluation as 
the main mechanisms, and the other techniques as 
less frequent mechanisms. 
The importance of bibliometrics and participatory 
methods has greatly increased since the publication 
of Horton's work(9). Progress made in participatory 

impact assessment methodologies is particularly 
noteworthy.   Among them, we can highlight the par-
ticipatory impact pathways analysis (PIPA), devel-
oped among others by the CGIAR consortium(10)(11) 
and other related approaches, such as ImpresS or 
ASIRPA(12)(13). 
Impact assessment is not the only type of evaluation 
exercise carried out on agricultural research. Horton 
and Mackay(14) propose a classification according to 
the different stages of the research process (Figure 
1). These include needs diagnosis (stage 1), priority 
setting through strategic planning (2), evaluation of 
research proposals (3), research monitoring (4), 
evaluation of final project reports (5), evaluation of 
research outputs (6), and impact or adoption (7). 
The authors also propose two related evaluation ac-
tivities: an eighth stage of institutional evaluation, in 
which the result is seen in a broader context, as well 
as a ninth stage of evaluation of the individual per-
formance of researchers(9)(14). 

 
Figure 1. Evaluation instances in the agricultural research process 

 
Source: Adapted from Horton and Mackay(14) 
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On the other hand, Molas-Gallart(15) points out that 
evaluation usually serves three purposes that may 
conflict: the distribution of funding, bureaucratic 
control and learning to improve future activities. 
Horton and Mackay(14) consider it a mistake to as-
sume that the same evaluation studies can serve 
very diverse interests. However, they recommend 
including a broad set of methodologies and frame-
works and not let accountability or bureaucratic con-
trol displace the importance of assessment as a 
learning process. 
The "co-innovation" framework developed by Ag-
Research in New Zealand deserves a special men-
tion. It is a scheme that has been developed both 
conceptually and empirically and that assigns great 
importance to external actors and potential users. 
Moreover, this framework has already been used in 
the context of family livestock production in Uru-
guay(16). 
Co-innovation comprises "the process of jointly de-
veloping new or different solutions to complex prob-
lems through multi-stakeholder research pro-
cesses, and keeping these participatory processes 
active throughout the research"(17). It is proposed as 
a comprehensive framework to engage external ac-
tors in research, in order to maximize impact and 
adoption. 
Boyce and others(17) argue that this approach is par-
ticularly suitable for complex problems that have 
challenges that go beyond a particular technological 
solution, and include technical, social, cultural and 
economic aspects. Technology transfer would only 
be suitable for simple problems that can be devel-
oped by researchers and technicians and then 
transferred. The situation where end-users must 
adapt the available solution and work together with 
developers is more complex. Co-innovation is about 
joint and collaborative development of solutions 
from the early design stages. 
In the case of co-innovation, participation is imple-
mented in the different stages of the process and it 
is sought that this participation is not only formal or 
bureaucratic, but that it remains active or alive, 
throughout the cycle. Policy-makers, representa-
tives of the industry and the community, non-gov-
ernmental organizations, aboriginal groups, and 
other groups that may be involved in the research 

as partners or relevant actors are among the stake-
holders that may be included. 
The innovation process can be broken down into 
three blocks. In the first place is the co-design, that 
is, the formulation of the research questions and the 
desired results, as well as the joint definition of the 
work plan and the work stages. Secondly, co-devel-
opment is the design of an agreed evaluation and 
follow-up framework, which allows monitoring and 
readjusting the objectives and actions based on the 
preliminary results obtained. Finally, implementa-
tion and co-innovation itself take place.  
The co-innovation framework developers highlight 
five core aspects of the proposal(18). First, the im-
portance of involving all relevant partners and ac-
tors, in order to have a plural and shared under-
standing of the problem from the beginning of the 
research. Second, they emphasize the importance 
of choosing a suitable focus within the problem. The 
co-innovation framework puts the problem center 
stage (before technology or the end-user). Work 
should be done at the beginning on defining the 
work focus, but also meetings should take place 
throughout the process to validate that the focus 
has been maintained. Third, the work team must be 
adequate. Not only are technical skills important, 
but also communicative and collaborative skills to 
strengthen the ability of teams to co-innovate. Peo-
ple who have a broad vision of the system and can 
act as brokers or translators among researchers, 
partners and relevant stakeholders are needed. The 
fourth point refers to the importance of early and 
continuous communication of results. This helps to 
compare them with the users' knowledge, to identify 
new questions. It also serves to check that these re-
sults are useful to users and to keep relevant part-
ners and actors involved in the process. Finally, 
they recommend putting into practice a learning cy-
cle during the development of the project to main-
tain the focus on action, adapt to changing circum-
stances and be able to take advantage of new op-
portunities that arise during the course of the pro-
ject. For this, they recommend including monitoring 
and evaluation activities from the beginning, with 
participatory processes focused on reflection and 
learning. 
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Turner and others(19) state that there are systemic 
factors, blocking mechanisms, and institutional logic 
that make it difficult to implement the co-innovation 
model. In this sense, and in the case of New Zea-
land, it is highlighted that the financing model of 
public research institutions (Crown Research Insti-
tutes) such as AgResearch is based on the over-
heads that they obtain when they are awarded pub-
lic financing for R&D. Technological activities, hav-
ing a more uncertain return on investment, are often 
not financially attractive to institutions like 
AgResearch, which need the more constant flow of 
funds that the overheads guarantee. 
On the other hand, as of 1990s, there has been a 
laissez-faire policy regarding innovation, as a phe-
nomenon that must arise spontaneously from the 
market, and it is not positively regarded that the 
State is actively involved in these processes. Also, 
private sector actors, especially in SME sectors, are 
not able to make the risky economic bets that get-
ting involved in innovative processes may require. 
Finally, it is worth mentioning the Good Agricultural 
Practices (GAP) approach, a set of tools to promote 
environmental sustainability. According to 
Hobbs(20), GAP can be seen as attempts to improve 
agricultural sustainability on various fronts, includ-
ing the protection of environmental and natural re-
sources, the improvement of quality, and food secu-
rity. In different parts of Latin America, successful 
work is being done on certification models associ-
ated with GAP(21)(22). This approach can provide 
useful perspectives to establish criteria for evaluat-
ing technological production that consider the sus-
tainability dimension.  
3.2. INIA's technology certification process 
The National Institute for Agricultural Research 
(INIA by its Spanish acronym) of Uruguay was cre-
ated in 1989 and is made up of a network of five 
experimental stations located in different regions of 
the country and a national management office in 
Montevideo. According to its creation law, its financ-
ing comes from the tax collection of agricultural 
goods sales and an annual contribution from the 
Government that must be at least the same as the 
collected by the tax. 

As of 2016, a new system of key performance indi-
cators in institutional management (KPI) started be-
ing developed. In this context, exploration began on 
ways to generate adequate indicators to assess the 
institute's technological production, and consulta-
tions with academic experts (national and interna-
tional) in the field of science and technology policies 
were promoted. Based on these exchanges, a tech-
nology certification system was designed and imple-
mented in 2018. This process is based, in turn, on 
the previous development of an INIA product cata-
log. Within the catalog, there are “type 3” products: 
technological products that are made available to 
end-users (agricultural producers, technicians, de-
cision-makers, and policy-makers).  
The Technology Certification Process (Procetec) at 
INIA was launched in 2018 and focused on the point 
of view of potential users. The process seeks to 
identify the potential of technologies at an early de-
velopment stage, as well as to systematize all re-
lated relevant information: state of the art, added 
value of the proposed technology, environmental 
and social risks, potential stakeholders, etc. This 
systematized information is of great value both for 
establishing communication and technology trans-
fer strategies, as well as for establishing impact 
evaluation processes (after a certain time) in the 
production system and society. For this, a clear and 
documented definition of the product and techno-
logical process was required. 
The objective, therefore, of the Procetec was the 
creation of a reliable, systematic, independent, and 
technically sound system that allows prioritizing the 
production of technologies carried out by the institu-
tion's researchers, thus recognizing the INIA re-
searchers' career in the scientific and technological 
system of Uruguay. 
In more general terms, INIA's objective is that this 
process, apart from its incorporation into the recog-
nition and evaluation processes of its researchers 
and the institution, contributes to innovation in the 
agri-food sector, by applying the generated 
knowledge and technologies to solve problems, 
take advantage of opportunities and add value (eco-
nomic, environmental and social). Although in this 
instance the process is limited to the technologies 
developed with INIA's participation, it is possible to 
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work in joint initiatives to certify productions of other 
actors of the scientific system, in the future. 
3.2.1. The methodology developed for technology 
certification 
The first step was to articulate an INIA definition of 
technology. This should serve to shape the evalua-
tion instances within Procetec, and it also fulfilled 
the broader function of guiding researchers regard-
ing the type of technological production that is en-
couraged by institutional management. There was 
an agreement to consider four dimensions in order 
for a technology to be liable for certification: 
a) Decision-making capacity: Is the technology 

applicable and contributing to the solution of 
the relevant problem or opportunity detected?  

b) Receptivity: Does it respond to the interest of 
potential users?  

c) Originality: Is it a new technology or a creative 
and differential adaptation to the productive, 
economic, agro-ecological, and social context 
of the country? 

d) Risk Profile: Are there disadvantages/risks as-
sociated with the development and use of tech-
nology in environmental and social terms? 

This certification process is approached in the early 
stages of the development of technologies and INIA 
aims for them to be technological innovations(23). 
The notion of innovation is broad and can be de-
fined as "the implementation of a product (good or 
service) or a new or significantly improved process, 
or a new method of commercialization or a new 
method of organization in the practices of the com-
pany, the labor organization or external rela-
tions"(24).  
In this regard, Leeuwis and Aarts(25) define innova-
tion as the successful combination of new techno-
logical devices (hardware), new knowledge and 
ways of thinking (software), and new forms of insti-
tution and organization (orgware). This certification 
process, to the extent that it integrates recognized 
actors in the technological, productive, commercial 
and public policy fields, contributes to creating more 
favorable conditions for innovation, focusing not 
only on technological devices, but also on scientific 
knowledge, and knowledge coming from actors in 

the productive, commercial and public policy fields; 
as well as laying the foundations for possible insti-
tutional networks, and instruments or incentives that 
can be created and promoted for the improvement 
of the application and, above all, of the dissemina-
tion that reaches potential beneficiary actors. 
This certification process is framed in technologies 
in a state of “experimental development”, coming 
from both oriented fundamental research and ap-
plied research, carried out both by INIA and in a net-
work with other scientific and productive ac-
tors(26)(27). The Technology Readiness Level (TRL) 
scale developed by NASA and the US Department 
of Energy was used as a guide(28)(29), which has 
been applied to the agricultural field, for example in 
the Scaling Readiness scheme framework of the 
CGIAR-RTB(30). The technologies to include in the 
process should be located at level 6 of the TRL 
scale (that is, it passed the laboratory proof of con-
cept, INIA's field experiments, or co-innovation in a 
few farms, but it has not yet been scaled to a mas-
sive level or on commercial farms).  
In cases where the technologies have been devel-
oped within the framework of collective processes 
with other actors, it must be specified in the certifi-
cation and communication of the technologies.  
The evaluation process by external actors is orga-
nized into four stages(31) (Figure 2). First, the team 
leader must prepare a descriptive booklet based on 
a pre-established format, where the technology 
characteristics are described. Then, it must be en-
dorsed by the coordinating bodies of the respective 
INIA system. Third, an eligibility committee will ver-
ify that the applications are complete, that the tech-
nologies are at the appropriate stage of develop-
ment, and that the necessary information is availa-
ble for the process. Finally, a certification committee 
with five members (three of them external to INIA) 
will be formed, which will evaluate whether each of 
the proposed technologies presents the attributes 
abovementioned in the definition of technology. Ex-
ternal actors should be renowned in the field of the 
evaluated technologies and contemplate the per-
spectives of: (i) a leading private producer or tech-
nician; (ii) an entrepreneur or leader with an agri-
business profile; (iii) an expert in the area of public 
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were identified within each dimension, and the num-
ber of mentions of each of them was counted.  
Formation of the committee. In general terms, it 
should be noted that the interviewees agree that the 
work environment within the committee was good, 
and that the people selected had relevant expertise 
to contribute. However, it became clear that not eve-
ryone can have complete knowledge of each topic 
given the variety of topics in some committees (es-
pecially in livestock production), forcing them to do 
some previous research or to give their opinion 
based on common sense. It was noted that the di-
versity of profiles present could have slightly miti-
gated this difficulty. A deficit that was pointed out by 
three participants was the lack of business repre-
sentatives with an innovative profile. The sum-
moned representatives of the productive sector also 
had, in their opinion, a technical profile.  
As for the call made, for more than one interviewee, 
the criteria by which the participants had been cho-
sen had not been clear or transparent, giving rise to 
some suspicions ("why were you invited?"). Given 
that some members are part of the private sector 
and have natural economic interests in the prod-
ucts, in some cases, conflicts of interest were ex-
pressed. While these cases were exposed, those in-
volved did not pass judgment and there was no rec-
ord of this situation.  
Quality of the information. The vast majority of in-
terviewees referred to cases where information was 
deficient or incomplete. It affected decision-making, 
and it does not seem that consulting program man-
agers in situ could have solved the problem.  
It should be noted that the interviewees highlighted 
the format of the file and the evaluation grid as pos-
itive. In this regard, they mentioned that the prob-
lems were not in the format, but in how it had been 
completed. The format was correct since, when they 
were well completed, they were able to do their job 
perfectly with the information provided.  
Work dynamics. Regarding this aspect, the inter-
viewees mostly agree on the fact that it was an ex-
perimental application of a new process. It was per-
ceived that the methodology was not yet estab-
lished and that it would be corrected over the next 
editions. While some interviewees pointed out that 

they would have no problem talking to developers 
"face to face", in general, it was positively appreci-
ated that there was an instance in which externals 
could deliberate without the presence of INIA staff.  
On the other hand, three interviewees indicated that 
the time they had been given to analyze the material 
before the meeting had been insufficient. As some 
files were not complete, some participants infor-
mally consulted other experts within very tight dead-
lines. 
Also, the difficulty of attributing the credit of a tech-
nology to INIA came up frequently in interviews. 
That is, even if they agreed that the technology 
should be certified, it did not seem appropriate for it 
to be certified as INIA Technology, since the product 
or process had had contributions made by other in-
stitutions, or represented an accumulation of 
knowledge from various sources over time. That is 
why collaborations were explicitly indicated in some 
of the evaluation reports (in the fruit and vegetable 
committee, for example).  
Finally, a few participants expressed a sense of dis-
comfort regarding whether the process seeks to 
"sanctify" INIA's production, or that "we put the sig-
nature on it." All of them, however, stressed that 
they were free to discuss and were able to make 
decisions autonomously. 
Value for the institution. The vast majority of the 
interviewed stated that the process, even though it 
is immature and experimental, is very good and 
useful for INIA. They expressed that they find it very 
positive and healthy that the institution is open to 
producers and all recipients of their work. This gives 
INIA value to society and disseminates the work of 
technicians and researchers. It is a kind of "quality 
control." Furthermore, they also pointed out that the 
participants become INIA representatives by dis-
seminating the technologies they learned about in 
the certification committee meetings. 
3.2.3. Process review and lessons learned 
The results of the first round of implementation, col-
lected through the interviews and together with the 
perspective of the external members, were pre-
sented by the work team in a workshop held ad hoc 
in December 2019 in Montevideo. This instance 
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was useful to assess the work and to discuss as-
pects to improve for future implementations. These 
changes were expressed in a new version of the 
work protocol (see supplementary material). 
Greater precision in the definitions of the form, and 
the stage of development of the technologies at the 
moment of application are among the main modifi-
cations. INIA’s regional committees were given 
greater participation in the certification committee, 
in order to integrate the process with other evalua-
tion and planning instances. The different profiles of 
the evaluating members were also discussed and it 
was agreed to incorporate a scientific-technological 
expert within the committee. 
On the other hand, the diversity of actors within ag-
ricultural production (primary producers with a busi-
ness vision, family farmers, etc.) challenges the rep-
resentation. In this regard, work will be done to en-
sure the presence of primary producers whose pro-
file is the most relevant for the type of technology 
studied.  
Furthermore, timing was adjusted for the evaluation 
of proposals and the control over the information 
was reinforced, so that the evaluators have all the 
elements of judgment to make decisions. A more 
precise follow-up of the timing is planned, which al-
lows for the request of corrections and modifica-
tions, without extending deadlines that slow down 
the process excessively. Finally, the generation of a 
new web version of the certified product catalog was 
proposed. 
A second edition of the process will be carried out 
in 2020, with this new version of the protocol. 
 

4. Discussion 
If we intend to analyze INIA's certification process in 
light of the stages outlined by Horton and Mackay 
(see Figure 1), we must place it in stage 6 of the 
cycle. It is the evaluation of technological products 
derived from a line of research. Regarding the meth-
odology used, it is a hybrid process between what 
is known as “external review by experts” and “par-
ticipatory methods”.  
INIA's certification methodology cannot be assimi-
lated to “peer review”, because in that case it would 

involve other members of the academic community 
who judge the work of their colleagues. Regarding 
certification, the differential value of the process is 
precisely that those summoned are relevant actors 
to discuss the potential for adoption and commer-
cialization of the product, not the academic value. 
Expert panels do not usually involve users' points of 
view, but rather the view of international experts in 
a subject. In this regard, users' inclusion brings 
Procetec closer to the work with local producers, 
which characterizes participatory methods. How-
ever, INIA's work methodology through meetings, 
minutes, and recommendations is more related to 
the expert review method than to events more di-
rectly oriented to public participation. 
An important point to highlight concerns the function 
of the process. We had pointed out, following Mo-
las-Gallart(15), that evaluation can be thought of as 
a process in which three functions can converge: 
bureaucratic control, learning, and the distribution of 
funds. In the case of INIA, there is no distribution of 
funds directly associated with the certification. The 
bureaucratic control function still prevails over the 
learning, and it would be important to modify some 
aspects of the process to encourage learning over 
the mere evaluative aspect of approving or not ap-
proving a product. Unlike other evaluation pro-
cesses, in this case bureaucratic control is not about 
whether the researcher has carried out the required 
work (there are other evaluation mechanisms for 
this), but is rather linked to its potential to exhibit in-
stitutional management achievements. There is a 
significant risk that Procetec remains an only formal 
verification of the proposals in order to show the ful-
fillment of institutional objectives. The lack of devel-
opment of the learning aspects is evidenced in the 
limited "feedback" processes towards developers 
and integration with other instances of the cycle out-
lined in Figure 1. 
Therefore, it is necessary to think thoroughly about 
the integration of the certification process with other 
instances of evaluation of agricultural research. 
Product evaluation is just one instance in a larger 
evaluation cycle. The process begins with the needs 
assessment, continues by prioritizing topics, and al-
locating funding, so as to evaluate academic prod-
ucts and technological results. Lastly, the evaluation 
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of the adoption of the products and generated pro-
cesses. This broader vision is also found in the 
AgResearch co-innovation framework and other 
broader current theoretical frameworks, such as re-
sponsible innovation in the European Union and the 
open science paradigm. In this regard, it is observed 
that although INIA has mechanisms of interaction 
with external actors to identify needs and priorities 
(Institutional Strategic Plan(32)), and instances of 
programs monitoring (through the Regional Advi-
sory Councils and INIA's participation in innovation 
consortia), the link between these instances and the 
certification process is not direct.  
Finally, it is key to highlight that co-innovation liter-
ature emphasizes on keeping external participation 
"alive". Evaluation processes tend towards bureau-
cratization, which must be avoided. This happened, 
for example, in the Argentinian experience of tech-
nological and social development projects(33). It is 
not simply about external actors certifying, raising or 
lowering a thumb, but rather that they commit to re-
ally think about the usefulness of the products and 
doing their best to provide information to improve 
INIA's work. Regarding this, it is important to design 
work dynamics that guarantee an open work envi-
ronment and flexible methodologies that focus on 
learning rather than on the bureaucratic-institutional 
sense of the initiative. 

 
5. Final considerations 
This study aimed to analyze the conception and im-
plementation of the new INIA technology certifica-
tion process, in light of the participants' points of 
view and the specialized literature on the subject. 
The process was interactive and in permanent con-
sultation with the institute authorities, and ended 
with the presentation of the work results and the in-
tegration of recommendations for new editions.  
The research evidenced that there is no "handbook" 
on how to carry out this type of evaluation. It is a 
field under construction at a global level, where ex-
perimenting with new methodologies and ap-
proaches is desirable and necessary. Proposals 
must adapt to the disciplinary fields and the institu-
tional and academic cultures of each place. 

INIA's experience stands out for the value given to 
external participants, who are responsible for mak-
ing decisions about which technologies are 
awarded a certification. This is especially important 
in the context of evaluation systems which can eas-
ily develop inward and dilute potential users' points 
of view in bureaucratic and institutional frameworks. 
On the other hand, it is also worth noting the author-
ities' openness to reviewing this process, consider-
ing it an open and perfectible construction. 
Regarding the possible future implementations in 
terms of the formation of the committees, it is im-
portant to guarantee a plurality of user profiles (with 
technical, business, commercial, public policy, and 
scientific-technological references), and transpar-
ency in the member selection processes and in the 
management of conflicts of interest. The fact that 
the cases reaching the evaluation committee should 
correctly comply with all the previous filters (both in 
terms of the quality of the information provided and 
the stage of technology development) was also dis-
cussed. These suggestions were included in the 
new versions, although how they will be integrated 
into the new evaluation instances is yet to be de-
fined. 
Another aspect to consider refers to the possibility 
of linking the INIA certification process to GAP. A 
perspective linked to environmental sustainability 
could be incorporated more systematically in Proce-
tec. So far, the evaluation guides used in the pro-
cess only slightly consider the environmental per-
spective. They only survey whether there are envi-
ronmental risks associated with the use of technol-
ogy. However, the subject deserves a more detailed 
analysis. Certified technologies could be required to 
promote more sustainable practices and to be com-
patible with agricultural production under the GAP 
framework. It will also be necessary to find effective 
pathways for integrating interdisciplinary work, al-
lowing the inclusion of all perspectives and 
knowledge associated with the problem.  
In more general terms, the need to more clearly in-
volve the learning function over those of control and 
certification is highlighted. For this, it is important to 
strengthen the feedback instances between evalu-
ators and evaluated, providing a space for the inclu-
sion of the comments received in new stages of 
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technology development. This challenge is not ex-
clusive to the INIA process, but is a characteristic of 
all science and technology evaluation systems in 
Latin America. It would also be important to inte-
grate the certification scheme with other instances 
of the agricultural research cycle, linked, among 
others, to the formation of agendas, funding alloca-
tion, specialized journal publications, hiring and pro-
motion of researchers, and impact evaluations car-
ried out after the adoption of a technology.  
Finally, it is important to continue working in the in-
terface with other institutions. Inter-institutional cer-
tifying bodies, or a plurality of processes, mutually 
recognized by the different institutions, could be de-
veloped. In this way, the system could be integrated 
into a broader discussion on the evaluation of tech-
nological production in other institutions of the Uru-
guayan STI landscape (university, national system 
of researchers, public research institutes). INIA's 
experience may also be of interest to other agricul-
tural research organizations in the region that want 
to prioritize their technological production and pro-
mote a greater plurality of profiles and career paths 
for researchers.  
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Supplementary material 
Table 1. Technologies presented at Procetec 2019. (All productive and phytotechnical) 

Certified technologies  Assigned committee   Certification  
Plum cultivar GULFBLAZEV Fruit and vegetable production Yes 
National guava CLA F3P17 Fruit and vegetable production Yes 
National guava CLA FAS RN 3 VIII 5 Fruit and vegetable production Yes 
National guava ILB 154 Fruit and vegetable production Yes 
Apple cultivar Monalisa Fruit and vegetable production Yes 
Mandarin variety A151 Fruit and vegetable production Yes 
Manual for the identification of diseases and pests in rice cultivation Agricultural production Yes 
Water balance of drainage basins Agricultural production Yes 
SARAS - Asian Rust Alert System Agricultural production Yes 
Soja Móvil - App that allows recognizing and/or diagnosing soy dis-
eases in the field Agricultural production Yes 

Genetic development - Barley cultivar INIA Cronos - CLE 280 Agricultural production Yes 
Soybean Genesis 6201 Agricultural production No 
Soybean FS 59 Agricultural production No 
Wheat Genesis 6.28 Agricultural production No 
Breeding system under controlled conditions for the bronze bug, 
Thaumastocoris Forestry Yes 

Breeding system under controlled conditions for parasitoid wasp Cle-
ruchoides noackae, control agent of the bronze bug, Thaumastocoris Forestry Yes 

Updating and expanding PFOR – Forest Health App Forest production No 
Lolium multiflorum var. Westerwoldicum Cambará Livestock production Yes 
Paspalum notatum var. Latiflorum INIA Sepé Livestock production Yes 
Farm management rule Livestock production Yes 
Lotus Angustissimus INIA Basalt Livestock production Yes 
SRGen - Web-based software that allows keeping records for genetic 
evaluations in beef cattle Livestock production Yes 

CRIA Selection Index for Hereford Breed Livestock production Yes 
Production development of fine and superfine wool in extensive live-
stock regions of the country Livestock production Yes 

Anticipation of environmental conditions for newborn lambs Livestock production Yes 
Summer rearing and fattening of steers on annual summer crops in 
intensive systems Livestock production No 

Feeding strategy and summer rearing and fattening management of 
lambs on basalt Livestock production No 

Strain of Rhizobium leguminosarum bv trifolii 317 (Ex N317) Animal health and dairy Yes 
Strain of Rhizobium leguminosarum bv trifolii N2 (Ex P89/6/N2) Animal health and dairy Yes 
Lolium multiflorum var. Westerwoldicum Winter Star 3 Animal health and dairy Yes 
Grazing Management (3 R) Animal health and dairy Yes 
Jersey genetics evaluation Animal health and dairy Yes 
Calf colostrum technology Animal health and dairy No 
Trap for horn fly control Animal health and dairy Conditional 

 


