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The International Food Policy Research Institute (IFPRI) 
has maintained a policy research program in the area of 
science, technology, and innovation (STI) since 1995. STI 
policy research can be defined as “research to understand 
the financial, regulatory, institutional, and organizational 
management of the process of scientific discovery, 
technology development, and delivery.” IFPR’s work in 
this area spans the research and development (R&D) 
spectrum and covers a range of policy change 
mechanisms. It has aimed to identify policy changes that 
will improve the effectiveness and efficiency of the R&D 
process and thus contribute to the strategic objectives of 
IFPRI—as well as CGIAR more broadly—by reducing 
poverty, improving food security and nutrition, and 
strengthening the sustainable management of natural 
resources. Most of IFPRI’s STI work has been clustered 
under a single Global Research Program (GRP1). 

In 2015, IFPRI commissioned an external review of the 
impact of GRP1 from 1995 to 2012. Over this period, GRP1 
priorities evolved from an early focus on priority setting 
and returns to agricultural research, to a major program 
on genetic resources, agrobiodiversity, and 
biotechnology, and finally to agricultural innovation 
systems (AIS).  

The GRP1 assessment consisted of three 
complementary analyses: (1) an evaluation of the 
potential impact of the complete body of STI research 
using implicit or explicit impact pathways, (2) two case 
studies assessing actual impact of specific research 
outputs, and (3) a bibliometric analysis. Evidence was 
drawn from a review of IFPRI’s internal documents and 
published outputs on STI, and interviews with IFPRI staff 
and key stakeholders. The case studies covered 
conservation of genetic resources and priority setting in 
subregional research programs; outcomes were assessed 

in terms of changes in investment allocations and 
institutional innovations. A common thread throughout 
the analysis is the tension between IFPRI’s mandate to 
produce international public goods (IPGs) in the STI area 
and its mandate to achieve measurable development 
impact, which is increasingly a requirement for the use of 
international public funds. This brief summarizes the main 
findings and recommendations from the study. 

MAIN FINDINGS 

Overall research program 

STI policy research initially focused on returns to 
investment in agricultural research and priority setting. 
Early on, a seminal book was published, Science under 
Scarcity: Principles and Practice for Research Evaluation and 
Priority Setting. And to facilitate application of these 
evaluation and priority-setting methods, a software 
system, DREAM, was developed that systematized 
calculation of cost and benefit streams. Integration of 
spatial characterization into DREAM allowed for targeting 
of priorities in the context of the geographical 
heterogeneity of crop and livestock activities. This early 
work coincided with an expansion of CGIAR’s strategic 
objectives, notably expansion into sustainability and 
natural resource management, which required a radical 
extension of the priority-setting methodology to 
incorporate a multiple-objective framework. There was 
also a shift from reliance on core funding to project-based 
funding, a change that undercut the utility of priority 
setting for resource allocation within research institutes, 
and that was exacerbated by a move to competitive grant 
mechanisms. These changes undercut the potential for 
IFPRI to have wider impact as an established leader in this 
area of research, and limited the value of investing further 
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in methodology development. In response, IFPRI shifted 
into a new area of research in genetic resources, 
agrobiodiversity, and biotechnology, but maintained one 
area of research on priority setting in regional research 
programs (discussed as a case study below).  

Crop improvement has been and continues to be one 
of CGIAR’s principal areas of technology development. At 
the turn of the century, international varietal 
development programs were having to adapt to new 
methodologies introduced by the rapid advances in 
biotechnology, on the one hand, and new procedures 
introduced in 2004 by the International Treaty on Plant 
Genetic Resources. These developments changed both 
the cost structure of crop improvement and institutional 
arrangements on the movement of both genetic 
resources and improved varieties, and made intellectual 
property rights more restrictive. As a result, varietal 
development shifted to a focus on traits and their 
deployment through breeding programs. Although the 
target audience for policy work on crop improvement 
issues was small, the potential scope of research 
remained quite broad. IFPRI’s STI policy research began 
with work on ex situ conservation of genetic resources, 
then expanded to include in situ genetic resource 
conservation and agro-biodiversity; farmer demand for 
varietal traits and the implications for breeding; ex ante 
impact of investments in biotechnology; and biosafety 
regulations on transgenic varieties. This work focused on 
creative methodology development in targeting of 
varietal traits, ex ante impact evaluation for 
biotechnology, and valuation of genetic resources. In 
many ways, the research agenda overwhelmed existing 
capacity. Only the work on biosafety and ex situ genetic 
resource conservation attempted to match research and 
capacity development to country context. A significant 
range of further areas for exploration emerged, especially 
for research that could produce actionable results for 
investment or policy changes. However, rather than 
pursuing them to enhance the scope for development 
impact, IFPRI shifted its STI work to a new theme where 
there was expanding interest and potential for IPGs. 

Agricultural innovation systems (AIS) offered a new 
way of understanding the process of agricultural research 
and innovation, shifting discussion and analysis from 
the simplified linear pathway of research-extension-
adoption to a more nonlinear, complex systems 
approach. The conceptual framework, developed in part 
by IFPRI, was premised on the hypothesis that AIS were 
not functioning optimally in fostering innovation. Two 
principal lines of research were pursued: (1) how 
individual entities might be organized internally to best 
contribute to an evolving AIS, and (2) what design of 
organizational innovations would best improve 
interaction between different entities. Research on AIS is 

still evolving, and as yet no well-defined efficient impact 
pathway has been identified for interventions in AIS as a 
whole. As with the research agenda itself, interventions 
focus either on change in individual entities within the 
system or on inducing improved interaction between 
organizations, usually with quite limited scope. Although 
IFPRI has contributed to changing the thinking and 
language of innovation systems and their 
mainstreaming in the CGIAR centers and programs, 
actual AIS performance in response to interventions 
has not yet been measured. 

Case studies 

As noted above, GRP1 developed a long-term research 
program in conservation of genetic resources, first 
focusing on ex situ conservation, particularly by the 
CGIAR Centers, and then on in situ conservation with links 
to management of agrobiodiversity. The ex situ research 
provided estimates of the cost of CGIAR gene banks, as 
an input to the development of a fund for perpetual 
maintenance of these resources. Beginning in 1994, IFPRI 
participated in the System-wide Genetic Resources 
Programme (SGRP), which was led by the International 
Plant Genetic Resources Institute—now Bioversity —and 
which coincided with the entering into force of the 
Convention on Biodiversity. This began a period of major 
institutional change in the ownership, conservation, and 
distribution of crop genetic resources. The potential 
impact of these changes on crop genetic resources and 
thus on the CGIAR Centers' work was substantial. The 
Center gene banks were put in trust under an 
arrangement with Food and Agriculture Organization of 
the United Nations (FAO), and moved from just serving 
Center breeding programs to an important role in 
maintaining the world’s crop genetic diversity under an 
expanding set of international agreements. 

The SGRP was fully integrated into the Global Plan of 
Action for the Conservation and Sustainable Utilization of 
Plant Genetic Resources for Agriculture, which was 
initiated in 1996 and led to the International Treaty on 
Plant Genetic Resources in 2004 and the subsequent 
creation of the Global Crop Diversity Trust (GCDT) in 2006. 
Design    of the GCDT was rooted in the concept for a fund 
to support the CGIAR gene banks into perpetuity. As part 
of the SGRP, IFPRI developed the methodology and 
provided cost estimates for the gene banks in a draft 
report in 2000, which aimed to provide a rationale for 
development of the fund and estimates of its size. 
Qualitative techniques provide evidence that IFPRI 
contributed to the creation of the GCDT, confirming that 
IFPRI's work provided a necessary, but not sufficient, 
input for development of the fund. IFPRI’s direct 
engagement in the policy process and the timing of 
IFPRI's research output (coinciding with a period of 
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significant policy change) contributed significantly to the 
outcome. 

The research on in situ genetic resource conservation 
followed a very different track. Debate around in situ 
conservation focuses on three approaches to promoting 
farmer maintenance of crop genetic diversity: enhancing 
the private benefits that farmers already derive from 
genetic diversity—for example, participatory breeding 
using local populations; mitigating the factors which lead 
farmers to specialize—for example, ensuring 
maintenance of genetic diversity in markets and seed 
systems; and developing mechanisms so farmers capture 
more of the social benefits of in situ conservation. The 
first two approaches are quite context dependent, and 
have been tested in pilot projects.  The third has greater 
potential for scaling up, but would require well-developed 
institutional arrangements similar to those established for 
carbon trading. The ongoing debate about which 
approach to take made it difficult to develop a focused, 
impact-oriented research agenda—there were strong 
arguments for each strategy and each implied a quite 
different impact pathway. IFPRI contributed to this policy 
debate by developing a framework that defines the 
possible approaches and providing the economic 
expertise to flesh out the options. This moved the agenda 
forward, although as yet without achieving outcomes. As 
IFPRI shifted its focus to AIS, it devolved the in situ 
conservation agenda to Bioversity, which was well placed 
to move that agenda toward implementation and impact. 
In terms of IFPRI’s impact, ensuring capacity to carry 
forward the research agenda initially framed by IFPRI 
provided an alternative pathway to impact; in this case, 
Bioversity's new capacity substituted for IFPRI itself 
generating further research outputs, and allowed IFPRI to 
focus on research that generates IPGs. 

The case study on priority setting in regional research 
programs looks at whether analysis conducted by IFPRI 
influenced resource allocation in the Association for 
Strengthening Agricultural Research in Eastern and 
Central Africa (ASARECA). IFPRI’s analysis developed a 
framework for setting priorities in three dimensions: 
commodities, geographic development domains, and the 
production-to-consumption continuum. In a 
heterogeneous, subregional context, priority-setting 
frameworks must go beyond the search for improved 
efficiency and support the critical roles of a regional 
research coordinating body such as ASARECA. These roles 
include (1) developing a regional division of labor in 
seeking subregional economies of scale and scope in 
agricultural research, (2) developing efficient mechanisms 
for achieving and potentially optimizing spillovers, and (3) 
assisting national agricultural research institutes to adjust 
their priority setting based on subregional spill-ins. The 
report contributed to improved planning and 
coordination for the region’s 17 research networks 

(primarily managed by CGIAR Centers), as reflected in 
ASARECA’s new strategy. However, at this time principal 
donors stopped funding the research networks in favor of 
funding a competitive grant programs within ASARECA. 
While the IFPRI report provided a framework for defining 
commodity priorities for the competitive grant programs, 
this funding mechanism did not provide the institutional 
architecture needed for the three recommended roles. 
Implementing these changes would have required not 
only donor interest and funding but also an evaluation of 
alternative institutional designs. So although IFPRI 
developed a number of significant IPGs in this case, it was 
not successful in extending these to impact, primarily 
because of a changing institutional environment. Finally, 
an additional—and not to be undervalued—spillover 
from the ASARECA priority setting was the 
credibility that ASARECA gained in the broader 
development community from the study, in effect 
giving ASARECA enhanced visibility among the three 
African subregional organizations (SROs). This 
resulted in requests by the other two SROs to 
undertake similar research in their respective 
regions. At the same time, this allowed a sharpening 
of the methodology, although without extension 
into organizational models for regional research. 

Publications 

Citations provide evidence of research quality and its 
uptake by the larger policy research community. 
Assessment of citations for IFPRI’s STI research found 
that between 22 and 33 percent of the total output of 
each of four themes (priority setting for agricultural 
research, genetic resources, biotechnology, and AIS) 
received at least 25 citations. A number of papers were 
cited more than 200 times; Science under Scarcity received 
the most citations, with 1,191. Publications under the 
agricultural research theme had the widest distribution of 
citation counts, with several publications over 200; 
citation counts for the other themes were generally 
lower. These differences in part reflect the size of the 
relevant research community. In addition, research under 
the priority setting for agricultural research theme 
focused primarily on agenda setting or problem-framing 
(that is, IPGs), which can set the stage for subsequent 
research. However, use of this research in policy making 
would be difficult to demonstrate, even for the priority-
setting framework that is at the heart of Science under 
Scarcity. This difficulty points to the significant trade-offs 
between producing quality IPGs, such as those developed 
under the agricultural research theme, and the context-
specific impact that characterizes much of the policy 
research in genetic resources and AIS.   
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LESSONS LEARNED 

The potential scope of the STI research agenda, its very 
dynamic nature, and the five- to seven-year timeframe 
needed to build a critical mass of research (and credibility 
in a research theme) make it challenging to develop STI 
policy research priorities. Priority setting is further 
complicated by the trade-off between the IPGs that arise 
from framing new research areas and the highly focused 
and actionable research required for impact. To the 
extent that capacity is in place or can be developed, such 
IPGs can be used by others to generate impacts. 
However, the institutions in developing countries that 
would have a vested interest in STI policy research often 
have limited capacity in social science, much less policy 
research, thus further reinforcing this trade-off. The 
following lessons are drawn from this impact evaluation: 
• Better management of the trade-off between

producing IPGs and measurable impacts requires a
more consistent framework for making research
choices for IFPRI’s STI policy work, particularly choices
between initiating new areas of research or extending
a research line to impact. It should be noted, however,
that funding is probably the most important driver of
research agendas.

• Bringing STI research under one program structure at
IFPRI could bring greater coherence to an evolving STI
research agenda.

• Achieving greater impact with STI policy research
requires a more strategic approach to capacity
strengthening that moves beyond human capital to
policy research capacity in targeted science
organizations. Selection of such science organizations
should depend on the research topic and on demand
from the organization.

• Cost-effective delivery and rural innovation capacity
remain key challenges for uptake of agricultural
technologies, and local context will be critical in the
strengthening of such capacities. However, given the
dynamic nature of scientific discovery, STI research
agendas tend to be driven by top-down processes

rather than bottom-up processes that reflect current 
needs.  

• Organizational change was a key factor affecting the
flow of funds in different areas of STI policy research.
However, the STI program has limited capacity to
assess organizational options and organizational
change, despite their importance to the policy
research agenda.

• The next generation of STI policy research will wrestle
with the increasing role of science in managing
planetary change. Climate-smart agriculture, resilience
science, sustainable crop and livestock intensification,
management of forest and grassland resources within
dynamic landscapes, and agrifood systems are
emerging as important responses that merge systems
research and change with organizational innovation.
IFPRI can build on its past research as well as emerging
research capacities in CGIAR to develop innovative
approaches to this critical new research agenda. But
the potential impact pathway is long and uncertain,
reopening the debate over what weight to give to
IPGs and to impact in setting research priorities.

CONCLUSIONS 

As the two case studies suggest, STI impact is highly 
context-specific, and must often adapt to a changing 
decision-making milieu. Partner engagement is a critical 
piece in moving policy research to outcomes, as is 
reflected in IFPRI’s most recent strategy and increased 
deployment of personnel to country programs. However, 
local deployment for impact comes at the expense of 
critical mass at headquarters and the ability to engage in 
emerging trends in scientific discovery. And, as the review 
highlights, such critical mass can only be deployed over a 
limited number of research themes. As the IFPRI STI team 
explores the next strategic focus for its research, it faces 
the difficult question of how to balance the increasing 
emphasis on accountability, and therefore impact, with 
the ability of IFPRI to define new research areas and 
generate IPGs in this critical policy area.   
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