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Abstract

This paper discusses the institutional reorganization that has culminated in new designs for the management models of
Public Research Institutes (PRIs), comparing the experiences of four PRIs in the agricultural sector to identify common
elements and differences in processes, flows and policies. The focus is to improve research and innovation management,
developing new approaches and tools.

The four PRIs analyzed are the US Department of Agriculture’s Agricultural Research Service (ARS), the Research Branch
of Agriculture & Agri-Food Canada (AAFC), the Brazilian Agricultural Research Corporation (Embrapa), and Uruguay’s
National Agricultural Research Institute (INIA).

The study shows that management processes have become more sophisticated and above all oriented to the creation
of products, processes and services that are more likely to be used. This movement indicates a new positioning by PRIs
in the agricultural innovation systems of their countries, reorienting their relationships with other actors of particular
importance to knowledge production.
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Introduction

The organizational and management models adopted by
research institutions have changed significantly in the past
three decades.While the changes implemented in the 1980s
and 1990s reflected a need for institutions to be more flex-
ible and autonomous, the imperatives of the last decade have
centered on the importance of equipping research institu-
tions to appropriate and use the knowledge and the tech-
nologies created within innovation systems more effectively.
Public research institutions (PRIs) in the agricultural field
are no exception. The main consequences of the changes
implemented by these PRIs have been the adoption of more
sophisticated management models, especially in terms of the
configuration and systematization of practices in prospect-
ing, programming, monitoring and evaluating their research
activities, as well as the incorporation into such practices of
the perspective of promoting innovation in agriculture.

This paper sets out to contextualize the emergence of this
new configuration of organizational and management mod-
els in the agricultural research activities of PRIs and discuss
some cases that evidence such changes.The paper is divided
into three sections. The first section presents an overview
of the role of PRIs in the sphere of innovation systems, dis-
cussing the motivations and key consequences of the reor-
ganization experienced by these institutions from the 1980s
on, and highlighting some specificities of the agriculture
sector. The second section focuses on agricultural PRIs and
presents case studies of four institutions: the US Depart-
ment of Agriculture’s Agricultural Research Service (ARS),
the Research Branch of Agriculture & Agri-Food Canada
(AAFC), the Brazilian Agricultural Research Corporation
(Embrapa), and Uruguay’s National Agricultural Research
Institute (INIA). All four are national agricultural research
institutions of outstanding significance in their respective
countries, where agriculture and agribusiness are important
economic activities. The case studies focus on the models in
place at these institutions for organizing and managing their
research, and also on the technology transfer policies and
processes adopted by them.The last section discusses the
conclusions of the study and presents recommendations for
further studies.

Emergence and (Re) Organization of Public Re-
search Institutions

An analysis of the emergence and consolidation of PRIs in
several countries points to a more or less common histori-
cal pattern, which took shape from the mid-19th century
onward in the context of the second industrial revolution.
For Braverman (1980) and Szmrecsanyi (2001), this process
inaugurated new links between technical and scientific pro-
gress, owing not only to the emergence of science-based
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techniques and the development of technology applied to
production but also to the conversion of science and tech-
niques into autonomous and differentiated social activities.

Some studies of the phenomenon of post-war consolida-
tion of public research systems (Jain & Triandis, 1997; Senker,
2000; Poti & Reale, 2000) characterize PRIs as distinct from
universities and private research institutions. In this context,
PRIs can be understood as organizations that are funded pri-
marily by the public purse, are publicly owned or controlled,
and whose principal purpose is to disseminate the research
they produce, focusing on goals set externally (by the state)
or internally (by the scientific community).

From this perspective, public and private research perform
sequential functions: public efforts concentrate mainly on
basic and applied research or pursue a specific mission with
a significant social return, while private research prioritiz-
es the development, production and commercialization of
products and processes. The historical rationale for pub-
lic S&T institutions is itself grounded in the performance
of such functions, which are often represented by unique
remits mandated by social and political consensus (Brooks,
1986; Crow & Bozeman, 1998).

During the 1980s an uncoordinated change in their func-
tions and actions led PRIs to look increasingly to planning
and management tools that could upgrade their efficiency
and effectiveness to levels closer to those of private or-
ganizations (Salles-Filho et al., 2000; Salles-Filho & Bonacelli,
2010).This process of reorganization affected PRIs in all sec-
tors of activity and on a global scale.

When the state funds an organization to do research in ag-
riculture or any other sector, it does so not just because
otherwise no one else would do it, as prescribed by market
failure theory, but because it is required for development,
as a policy option, to estimate and influence food supply, or
for other reasons deemed relevant. But PRIs can perform
this role only if they achieve effectiveness, efficacy and ef-
ficiency. This is by no means guaranteed by their legal status
or as a direct consequence of the good science they pro-
duce. However, it is guaranteed by their capacity to convert
good science into benefits for society, which depends on the
competencies of each institution in management and rela-
tionship building.

According to Salles-Filho et al (2000), three key institutional
changes characterized and justified the reorganization pro-
cesses undergone by PRIs in the 1980s and with particular
intensity in the 1990s: (i) changes in the role of the state in
capitalist economies; (ii) technical and scientific changes in
recent decades; and (iii) growing competition and globaliza-
tion of markets. Poti & Reale (2000) and Ferreira (2001) also
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cite a crisis in the public research sector itself,in response to
questioning of the trade-off between the resources invested
in PRIs and their capacity to achieve the goals desired by
government and society.

PRIs reacted differently to these macro institutional chang-
es (Crow & Bozeman, 1998; Salles-Filho et al, 2000; Mello,
2000; Ferreira, 2001; OECD, 2003), but the key element was
a redefinition of their roles in innovation systems and their
relationships with other actors in such systems, as their sci-
entific and technological activities changed in terms of scope
and direction.

An analysis of the process of reorganization of PRIs in ag-
ricultural sector beginning in the 1980s points to a number
of specific characteristics of this movement, such as a grow-
ing tendency to conduct research in response to demand,
more decentralization, and greater recognition of the role of
agriculture in development policy, with an emphasis on envi-
ronmental and food security issues (Salles-Filho et al, 1997;
Byerlee, 1998; Echeverria, 1998; Roseboom & Ruttan, 1998;
Mruthyunjaya & Ranjitha, 1998; Janssen & Braunschweig,
2003). Other significant drivers were changes in demand for
agricultural products and changes in national and interna-
tional agricultural policies in response to trade liberalization.
Mendes (2009) discusses the evolution of models for the
planning and execution of research and innovation activi-
ties in the agricultural sector, noting the passage from a
supply-based model (characterized by greater freedom for
researchers and the availability of substantial funding, as a
reflection of the understanding that research outputs and
outcomes would be proportional to investment) to a de-
mand-oriented model, and from there to a mixed model
(third generation), which emerged as R&D took on a more
strategic role. Salles-Filho & Mendes (2008) interpret this
third generation as a phase in which innovation began to find
a place on the agenda of research organizations in response
to negotiations between actors in the S&T community and
the market.

Thus the movement entailed a sophistication of PRIs’ man-
agement models in agricultural sector via the adoption of
more robust tools for strategic planning and for prospect-
ing, monitoring and evaluating research activities, and also
via more effective fundraising and human resource manage-
ment.The main idea is that more recently, innovation has be-
come increasingly important as an element to be considered
in the logic of these organizations’ activities (Senker, 2000),
not only because of a fundraising argument, but also as a way
to occupy spaces in which private enterprise is not playing
the role originally reserved for them and to participate in an
essentially collective game (since networks and systems have
become the locus of innovation).
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The need to incorporate the logic of innovation should
therefore be seen as a new aspect of the reorganization
of PRIs in the early years of the 21st century. Albeit partly
deriving from the changes that took place in the last two
decades of the previous century, this imperative is essentially
new because it presents even greater management and cul-
tural challenges than its predecessors.

In sum, although innovation seems a natural route for PRIs
to adapt themselves to the new basis for knowledge produc-
tion and appropriation without changing the rationale for
their existence, it has proved no easy task to adjust their
organizational and management structures to this new logic.
The following sections present case studies of four agricul-
tural PRIs in different countries in order to examine these
changes from a practical standpoint.

Research and innovation organization and manage-
ment models: a case study of four agricultural PRIs

To develop this discussion on the basis of real-world experi-
ence, we selected four PRIs in the Americas: the US Depart-
ment of Agriculture’s Agricultural Research Service (ARS),
the Research Branch of Agriculture & Agri-Food Canada
(AAFC), the Brazilian Agricultural Research Corporation
(Embrapa), and Uruguay’s National Agricultural Research In-
stitute (INIA).

These PRIs were chosen following a broad survey of the
public-sector agricultural research system in the Ameri-
cas conducted in order to identify organizations whose
institutional models and instruments for the management
of research and innovation included features that could be
considered outstanding. Another criterion was similarity of
remits, in the sense that the PRIs selected focus on agri-
cultural research and technology transfer without explicitly
referring to rural extension. Table | summarizes the main
characteristics of these four PRIs.

The four organizations are strikingly different in terms of
size and context, yet there are a number of important com-
mon characteristics. While the North American institutions
date from the 1950s, the South American PRIs are more
recent. This does not mean the countries concerned had
no previous public agricultural research activities. The dates
of their establishment serve merely to identify the time
at which the public agricultural research systems in these
countries were restructured around national institutes, with
the aim of centralizing the coordination of research efforts.
Another important similarity is that all four PRIs mainly fund
their activities out of their own budgets, although they col-
laborate with other institutions on many specific projects.

The comparison between the four selected PRIs focused
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on three main dimensions and was based on secondary
data (institutional website and related documents). The
first comprised organizational structure, overall organo-
gram and hierarchy, alongside the degree to which activities
were centralized or decentralized, and the main program-
matic structure used to organize research. The second was
the management model, especially the flows and interde-
pendencies characteristic of research planning, program-
ming, execution, monitoring and evaluation. The third com-
prised technology transfer and its links to research and
innovation management.

Organizational Models

All four PRIs are the main research arm of the ministry of
agriculture in their respective countries. They all have cen-
tral units responsible for strategy, planning, management and
support, and decentralized units that do the actual research.
In the case of INIA and ARS, these decentralized units are
named for geographical location and characterized solely
by a regional function. Embrapa and AAFC use a different
model, with units structured in terms of combinations rang-
ing from regions and ecoregions to cross-cutting themes,
products and services. INIA also has technical units located
at the same site as the ministry and with cross-cutting func-
tions relative to the decentralized units — three for thematic
areas (biotechnology, seeds, agri-weather and other infor-
mation systems) and two for services (communication and
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technology transfer; international cooperation).As discussed
below, a matrix structure is suggested for all four cases, so
that the decentralized units perform their activities within
the framework of overarching research programs.

Central units in all four cases relate mainly to communica-
tion, information technology, partnerships, and institutional
and international relations, besides the usual corporate ser-
vice functions such as personnel management, budget and
financial management, and contract management.

There are also planning and research programming in-
stances, which are responsible for identifying needs and op-
portunities as well as structuring the portfolio of programs
and projects, including resource allocation. It is worth not-
ing that with the exception of ARS these PRIs all separate
strategic from tactical instances. The strategic level is mainly
concerned with prospecting, identifying demand and op-
portunities for research and innovation, and drawing up the
institution’s strategic plans, while the tactical level translates
research priorities into the programs and projects that will
be executed and monitors scientific and technical activities.
Another point in common is the existence of units dedicat-
ed to technology transfer.This is discussed in item 3.3 below.
Itis also important to highlight how the institutions structure
their research into programs and projects, as summarized in
Table 2. The main differences and similarities evidenced by
our analysis are as follows:

Agricultural Research Service
(ARS)

Research Branch of Agriculture
& Agri-Food Canada (AAFC)

Brazilian Agricultural Research
Corporation (Embrapa)

National Agricultural Re-
search Institute (INIA)

Country

United States

Canada

Brazil

Uruguay

Attached to

US Department of Agriculture

Agriculture & Agri-Food Canada

Ministry of Agriculture, Live-
stock and Food Supply

Ministry of Agriculture, Live-
stock and Fisheries

Established

1953

1959

1973

1990

Mission

ARS conducts research to
develop and transfer solutions
to agricultural problems of
high national priority and
provide information access
and dissemination to: ensure
high-quality, safe food, and oth-
er agricultural products; assess
the nutritional needs of Amer-
icans; sustain a competitive
agricultural economy; enhance
the natural resource base and
the environment; and provide
economic opportunities for
rural citizens, communities, and
society as a whole.

Agriculture & Agri-Food Canada
strives to help the agricul-

ture, agri-food and agri-based
products industries to compete
in domestic and international
markets, while maximizing
long-term profitability and
competitiveness and respecting
the environment. The three
strategic goals pursued for
agriculture are environmental
sustainability, competitiveness
and innovation.

Embrapa works to assure the
sustainability of agriculture
through solutions in research,
development and innovation
for the benefit of Brazilian
society.

INIA creates and adapts
knowledge and technology to
contribute to the sustainable
development of agriculture
and Uruguayan society, taking
into account state policy, so-
cial inclusion, market demand
and the needs of consumers.

Research units

100 research units, including
some in other countries

19 research centers

42 research units and 5 service
units

5 experiment stations

Researchers

2,200

600

2,215

123

Staff

6,000

2,300

7,033

395

Approximate
budget (2010)

1.1 billion dollars

240 million dollars (2009)

| billion dollars

20 million dollars

Table I: General characteristics — ARS,AAFC, Embrapa & INIA
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. Programs are organized by knowledge areas except
in the case of Embrapa, which structures them according to a
combination of form and content, such as whether science or
technology predominates, the complexity of the research and
challenges involved, and the size of the partner network.

. All four PRIs have a typical matrix structure whereby
different programs are executed via projects in the various

decentralized units.

. All four PRIs have a mixed project portfolio involving
internal or external funding, with research being performed
internally, evidencing an essentially endogenous bias; only INIA

J.Technol. Manag. Innov. 201 3,Volume 8, Special Issue ALTEC.

works systematically with the funding of research executed by
other institutions (extramural research).

. Three of the organizations selected projects by com-
petitive processes (Embrapa, AAFC and INIA for some pro-
jects), an effective means of selecting the best projects with a
limited budget.

From the basic elements of the four institutions’ organization-
al structures, we now move on to their management models,
focusing on processes and flows at the strategic, tactical and
operational levels as well as their collegiate governance bodies.

Programs Projects
Number and General character- Relations with decen- | Intramural Extramural
nomenclature istics tralized units (DUs)
Internally funded Externally funded
ARS 20 national pro- | ¢ NPs are All NPs are executed | ARS proj- . Externally . None
grams (NPs) and | divided into 4 major | by all DUs. IPs are ects: executed intra- funded projects: executed | (USDA has an-
8 international thematic areas executed by ARS murally, formulated and | intramurally, funded by other agency that
programs (IPs) . IPs are in partnership with selected in accordance | national and international | funds extramural
divided into geo- other institutions with strategic planning, | programs and funds research — the
graphical regions on aligned with NPs National Institute
a global scale of Food & Agricul-
ture, NIFA)
AAFC | 4 thematic areas | ¢ TAs All TAs are executed . AAFC . Externally . None
(TAs) are defined on the by all DUs projects: executed funded projects: executed
basis of the research intramurally, selected intramurally, funded by
priorities established by competitive mech- national and internation-
in the strategic plan anisms (biannual RFPs) | al programs and funds,
on the basis of the especially federal and
strategic plan state agricultural funding
programs (Canada’s
Action Plan and Growing
Forward Framework),
which focus on innovative
and competitive agricul-
ture and social actions
Em- 6 macro pro- . 4 research | All MPs are executed | ¢ Embrapa . “Appropriat- . None
brapa | grams (MPs) MPs, 3 of which are by all DUs and also by | projects: executed ed projects”: executed (except for a 2006
indexed by research | central units intramurally, selected intramurally, funded by call for projects
type and format by competitive mech- national and international | to be funded by
— the fourth is the- anisms (calls) on the programs and funds state agricultural
matic (small peasant’s basis of the strategic research organiza-
program) plan and institutional tions)
. 2 MPs agenda
relating to Technolo-
gy Transfer and insti-
tutional development
INIA I'l national re- . 8 NPs re- | All NPs are executed | * INIA . Externally . FPTA
search programs | lating to national-in- | by all DUs (exper- projects: executed funded projects: executed | (Agricultural
(NPs) terest value chains iment stations and intramurally, formulated | intramurally, funded by Technology Devel-
. 3 NPs technical units) and selected on the ba- | national and international | opment Fund)
relating to strategic sis of strategic planning, | programs and funds projects: executed
areas (cross-cutting aligned with NPs (more by other institu-
themes) recently by competitive tions in response
mechanisms) to the themes of
. FCI (Inter- NPs and the need
nal Competitive Fund) to complement
projects: executed intramural proj-
intramurally, selected ects
by competitive mecha-
nism, oriented to RDI
in strategic areas with
an interprogrammatic
perspective

Table 2: Structure of programs and projects of the institutions
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Management Models

An analysis of the four institutions’ management models
points to significant similarities. They all include systematized
formal processes for managing research, including prospect-
ing, planning, prioritization and programming, monitoring
and evaluation.

All four PRIs engage periodically in strategic planning (every
four to six years) and are guided throughout their trajectory
by strategic plans setting goals, targets and actions jointly
with the ministries to which they are attached. These stra-
tegic plans are drawn up on the basis of consultations with
internal and external actors, each involved to a greater or
lesser extent in research prioritization. In practice the con-
sultations discuss themes already known to the PRI in one
way or another.

Programming processes focus mainly on translating (often
freely) the organization’s strategic goals, which are always
very broad, into programs and projects that act as a frame-
work for research execution. All four PRIs have dedicated
teams who define the main challenges and opportunities to
be addressed by each program.

Three critical interrelated points stand out with regard to
the institutions’ planning and programming processes: the
first is the capacity to guarantee continuity in identifying re-
quirements and opportunities for the development of pro-
jects in the intervals between strategic plans; the second is
the effective involvement of external actors in the identifica-
tion of needs and opportunities; the third is the processes
deployed to select projects of interest on the basis of the
priorities identified.

Embrapa consults external actors through advisory boards,
which include outside representatives and act at the strate-
gic level as well as the more operational level of the units.
Projects are selected and prioritized via competitive mecha-
nisms, which begin with requests for proposals based on an
institutional strategic agenda.The main criteria are scientific
merit and strategic interest. In practice, however, the con-
sultation to outside representatives and the construction of
an institutional agenda are not capable to update priorities
neither to define programs and projects.

Like Embrapa, AAFC also uses competitive mechanisms to
select projects for its portfolio. Each theme is discussed at
symposia held from time to time to capture the needs of dif-
ferent actors, assure alignment with the institution’s mission
and jointly define research lines. Projects for each of the ma-
jor themes are reviewed by a committee made up of outside
researchers, who base their judgment on a set of previously
defined criteria (scientific merit, feasibility, and contribution
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to the creation of public-interest innovations).Where AAFC
is ahead of Embrapa is in systematizing the participation of
external actors and including innovation potential among
the criteria for ex ante project evaluation. Even though it is
not clear how this practice actually changes the portfolio of
programs and projects.

INIA has regional advisory boards and thematic working
groups consisting of outsiders. These bodies provide per-
manent support, consultation and advice to national re-
search programs and the managers of regional units. They
are designed to act as radars or antennas that capture and
anticipate regional needs in terms of research, diffusion,
transfer and development. These outside collegiate bodies
engage in systematic prospecting to orient the composition
of the project portfolio, as well as monitoring and evaluating
projects. Projects are selected on the basis of the priori-
ties identified, with prior evaluation by outside peer review
based on criteria relating to potential economic, social and
environmental impact as well as scientific quality. More re-
cently, like Embrapa and AAFC, INIA has introduced com-
petitive mechanisms for project selection under the aegis
of research development funds. In addition to the collegiate
bodies that are part of the organizational structure, INIA
also participates actively in Industry Councils (Mesas Secto-
riales) and Regional Innovation Consortia (CRls) as another
way to assure continuity in the identification of needs and
opportunities and their conversion into research projects
that effectively meet those needs and opportunities.

ARS operates similarly to AAFC, periodically holding work-
shops attended by its own researchers and external ac-
tors to discuss specific action plans for the various national
programs that serve as a framework for research project
selection. ARS has a dedicated unit to evaluate the scien-
tific quality of projects (which organizes scientific panels
with outside members), as well as measuring their rel-
evance in terms of alignment to the institution’s mission
and strategic plan, and the needs of US agriculture. These
mechanisms concern both project selection and project
monitoring over time.

Having defined the portfolio of projects to be executed,
the institutions establish research monitoring and evalua-
tion processes.As noted above, in the case of ARS and INIA
these are very close to the project selection process since
the same unit supports both project selection and project
monitoring and evaluation.

All four PRIs monitor and evaluate projects. In the case of
monitoring some are more systematic than others, but gen-
erally speaking it consists of verifying the extent to which
the projects comply with the goals and targets set, either
using a logical matrix approach (what was promised versus
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what was achieved) or via peer review. Except in the case of
Embrapa, evaluation takes the form of ex ante assessment of
potential impact rather than ex post impact evaluation.

The key point to be derived from this is that these institu-
tions’ evaluation efforts have been essentially intramural, i.e.
actual versus expected results or targets achieved versus
targets planned and programs. Systematic efforts have not
been made to measure outcomes, i.e. the impact on the
outside world. Even Embrapa, which has a long tradition in
impact evaluation, uses methodologies based on success-
ful technologies, so that they do not permit a comprehen-
sive evaluation of return on investment. As a result there
are no indicators that effectively represent the impact of
research projects, although there are significant quality as-
surance efforts based on the assessment of merit (ex ante)
in accordance with the canons of peer review within the
scientific community, but not those of technological or
innovation evaluation.

Technology Transfer

In line with the institutional changes that have occurred, all
four PRIs have created structures and mechanisms to foster
technology transfer and innovation with the aim of increas-
ing the impact of their research and the benefits to society.

They have done this by including offices or units in their
organizational structures with the remit of implementing
activities for the transfer and commercialization of tech-
nology resulting from the research performed within the
institution concerned.

While varying in certain specific ways from one institution
to another, these structures have the following basic func-
tions:

. Developing and coordinating technology transfer
policy;
. Negotiating and drafting collaboration research

agreements with other actors in the system, public or pri-
vate, local or foreign;

. Identifying potential collaborators and organizing
databases on partner institutions, projects, programs and
agreements or contracts;

. Negotiating technology transfer agreements;

. Identifying knowledge that can be protected and
the demands coming from research institutions, universities,
rural extension agencies, industry, the third sector and gov-
ernment;

. Providing researchers with strategic guidance on
intellectual property protection and management of IP
rights intramurally or via outside contractors;

. Executing licensing agreements, including in some
cases business risk assessment (case of AAFC) and license
performance monitoring (cases of ARS and AAFC);
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. Developing, implementing and coordinating the
institution’s marketing strategies to facilitate technology
transfer;

. Performing, coordinating and supporting research
into methodologies and criteria for surveying, categoriz-
ing and prioritizing technology requirements — particularly
strong in the case of Embrapa and INIA.

In some cases these functions are not centralized but per-
formed by more than one unit. In the case of Embrapa, they
are distributed between the recently created Technology
Transfer Department (DTT) and the Technological Innova-
tion Office (AIT), both of which report to the CEO. Embrapa
Technology Business Unit (SNT) is a decentralized unit that
also participates in this process. DTT works with SNT on
planning, coordination and evaluation of technology transfer
processes and actions, collaborating where necessary with
R&D, communication, and agricultural technology transfer
organizations, as well as partnering with other institutions in
the National Agricultural Research System.AlT is responsi-
ble for coordinating and overseeing negotiations with groups
interested in innovative products, managing the institution’s
IP rights, and prospecting for technological and market op-
portunities, which involves evaluating technologies already
created and finding ways to commercialize them in order to
build a technology portfolio. It seems that Embrapa has cre-
ated different internal departments and areas to deal with
the innovation processes.The Institution separates TT from
innovation and from technological business showing that the
theme of innovation is still in process of construction.

AAFC also has a unit dedicated exclusively to innovation,
which promotes the formation of clusters to facilitate the
use and appropriation of the institution’s knowledge and
technology by society.

In Uruguay, technology diffusion and identifying require-
ments are functions of INIA’s Communication & Technology
Transfer Unit. The other functions are the responsibility of a
unit called Technology Linkage Unit (Geréncia de Vinculagao
Tecnoldgica), set up in the 2000s to capture, coordinate, sup-
port and promote academic and business partnerships for
the development of high-impact agricultural research, com-
mercialize the institution’s products, processes and services,
and manage its IP rights.An example of this is the recent cre-
ation of Regional Innovation Consortia (CRls) to coordinate
research, technology transfer, rural extension, training com-
munication, diagnosis, and assistance for local development
plans, among other functions. Formal agreements stipulate
the terms and conditions governing the human, physical and
financial resources contributed by each of the members of
the public-private partnerships (PPPs) established.

This analysis highlights one of the critical elements in the
organizational models adopted by the PRIs studied, which
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is precisely the separation of research management from
the management of technology transfer and innovation.
This approach reproduces the linear model of innovation,
in which creation, adoption and diffusion are distinct and
sequential stages.

It is worth stressing in this regard that the long-term com-
petitiveness of these four PRIs depends strongly on the tran-
sition from being R&D organizations to being RDI organiza-
tions. This means moving beyond the linear model to adopt
an approach based on the interactions between knowledge
creation and knowledge use.

Besides units dedicated to technology transfer and innova-
tion, all four PRIs also have institutional policies governing
technology transfer. Thus AAFC has clear rules on the reg-
istration of technologies and licenses, requiring for all forms
of licensing a business plan that describes how the technol-
ogy will be developed and commercialized as a means of
assessing the performance and impact of the license.

Furthermore, both AAFC and ARS publicize the technolo-
gies available for licensing on their institutional websites,
with detailed information to assist anyone interested in
applying, including a full description of the technology and
potential applications including market, limitations, third-
party rights etc. AAFC issues requests for proposals in some
cases.ARS provides online forms for applications to license
patents and pending patents, plant varieties and biological
materials. It does not manage licensing as a competitive pro-
cess and negotiates fees, royalties and license types on a
case-by-case basis.

INIA also has a policy to assure legal protection of knowl-
edge, especially with regard to IP rights to plant varieties and
their multiplication and commerecialization, as well as collect-
ing royalties for their use (Delpiazzo, 1994). The royalties
collected are used for investment in research in the area of
the product that earned them. Like AAFC, INIA publicizes
its “technological products”, with full technical descriptions
and indications of end-users.In 2010 it published a catalogue
of research products from several sources, like those issued
by INTA in Argentina and Embrapa in Brazil. The catalogue
emerged from broad internal consultation of program heads
and lead researchers.The catalogue production process also
served as an opportunity for preliminary evaluation of the
outputs of each project included in the Medium-Term Imple-
mentation Plan for 2007-1 I.

Conclusions
The analysis showed that all four PRIs have evolved in terms

of consolidating and enhancing their management models
to prioritize innovation. The highlights of this evolution are
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(a) consolidation of the institutional strategic planning pro-
cess; (b) a research management structure based on the-
matic programs, programs organized by type of research
or collaborative arrangements; (c) a matrix structure in
which decentralized units in charge of execution interact
in a cross-cutting manner with the various institutional pro-
grams; (d) a mixed portfolio of projects with internal and
external funding; (e) growing use of competitive mechanisms
for project selection; (f) participation to a greater or lesser
extent by different categories of actors from the national
agricultural innovation systems in prospecting, prioritization
and definition of research themes; (g) adoption of intellec-
tual property and technology transfer practices and policies
with the aim of commercializing and diffusing the knowledge
and technologies produced.

In sum, the institutions analyzed are effectively reorgan-
izing to promote innovation processes by creating tools,
mechanisms and instances that build stronger links between
R&D and the needs of all sectors of society, rather than
agriculture only. The main results point to sophistication of
their planning and programming processes, and to more in-
tegration between the viewpoints of the key actors in agri-
cultural innovation systems and the requirements of soci-
ety. This is especially well designed and implemented in the
Uruguayan case.

Nevertheless, much remains to be done. Innovation has not
yet been fully integrated into research efforts and is still seen
as a phase on which to focus after research is completed. In
addition, it is not being adequately measured.

Specific structures and policies have been created for tech-
nology transfer but they are separate, and in some cases iso-
lated, from the R&D and partnership structures and policies,
without a cross-cutting axis that takes care of innovation
processes and includes the perspective of S&T knowledge
creation and demand.

There are efforts to measure research impacts and out-
comes but they are timid with regard to the use of method-
ologies and indicators to evaluate society’s effective appro-
priation of the knowledge and technology created.

Another point refers to the fact that all four PRIs present
excessively endogenous research execution structure. They
undertake few extramural research funding initiatives, al-
though they do engage strongly in partnerships and research
arrangements with other institutions. Decreasing reliance
on endogenous funding means more sharing of competen-
cies and enhanced engineering of partnerships in project
execution (more and better exploration of make-or-buy op-
portunities in all variations — what to do alone, what to do
collaboratively, what to “buy in”).
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Finally, one important conclusion refers to the fact that
these institutions are more and more dedicated to produce
club goods once they are engaged in protecting IP rights
and trying to participate in a world where public goods
are not an intention, but a result of the ways a technol-
ogy or a knowledge will or will not be appropriate by the
innovation system.

In short, the key point for agricultural PRls is no longer con-
tributing to the production of knowledge and technology
but incorporating efforts and competencies relating to the
use of the knowledge and technology they produce. They
not only have to produce “relevant knowledge” but they
also have to compete with other actors, driving themselves
to a club-like behavior, normally quite similar to the rules of
private research organizations.

This entails not simply merging the creation and diffusion
phases but integrating them with the innovation processes
and with the innovation system, which requires management
capabilities that change the ways in which research is de-
signed, performed and evaluated.
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