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ARTICLE INFO ABSTRACT

Keywords: In a context of a severe funding crisis, donors and policymakers expect increased accountability from research
Impact evaluation organizations and convincing proof that public investments in research have significant and positive societal
Theory of change impacts. This article takes stock of the lessons learned from the use of a method (ImpresS) designed by CIRAD to

Impact pathway
Realist evaluation
Case studies
Research policy

analyze the impact of research undertaken in partnership with a range of different actors in a developing-country
context. The method uses a case study approach, and relies on the evaluation of the impact pathway and on
contribution analysis. Thirteen case studies were selected to represent the diversity of partnerships, research
activities and types of innovation. The results confirm the diversity and complexity of the innovation processes
encompassing the non-linearity of changes over extended periods, the diversity of impacts, the shifting roles of
actors engaged in the innovation process, and the diversity of activities carried out by the research community to
contribute to outcome and impact generation. Interactions between researchers and other actors throughout the
innovation process appeared to play key roles along the impact pathway. Based on the 13 case studies, we
identified four generic models through which research contributes to impact: participatory transfer of knowledge
and technologies, co-design of innovation, support for the innovation process, and promotion of open innova-
tion. Our results underline the need for research institutions to recognize and accept the diversity of functions
fulfilled by researchers if they want to contribute in an effective manner to the generation of impacts. Another
challenge is to learn how to take advantage of clusters of projects embedded in innovation pathways in order to
sustain research activities over a long timeframe.

Significance statement: Impact evaluation is increasingly being requested from the research community as a
measure of accountability by both donors and civil society. Conducting it properly is challenging, especially in
the context of developing countries. Quantitative studies are often biased toward expected and tangible impacts.
Complementary qualitative approaches are focused on understanding causality and are more in line with the
actors' participation in impact evaluation. CIRAD has developed a method and used it to assess 13 case studies
involving research conducted in partnership in widely differing environments. Some main lessons learned in-
clude the long timeframe needed for impacts to be achieved, the diversity of impacts the research community
needs to consider, and the multiple roles played by the research community in co-developing outcomes with
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diverse stakeholders. Results show that the research community can contribute to impacts by using several

models of intervention.

1. Introduction: what type of models should the research
community use to achieve impacts?

Understanding and improving the contribution of agricultural re-
search for development (AR4D) to global food security and poverty
alleviation through sustainable agricultural is becoming increasingly
important. In a context of a funding crisis, donors and policymakers
expect increased accountability by researchers and their institutions
and concrete evidence that public investments in research have sig-
nificant and positive societal impacts (Foray et al., 2012, Morgan et al.,
2017). However, impact evaluation is difficult because AR4D cannot
solve societal challenges on its own.

Diverse organizational models of innovation detailing the interac-
tions between the research community and other actors can be found in
the literature. One such model is the “transfer of knowledge and tech-
nologies” in which the research produces outputs that are directly used
by other actors (Roling, 2009). This model was the basis of the Green
Revolution in which new technologies (e.g. improved seeds, chemical
inputs) were developed by the research community, disseminated by
extension mechanisms, and adopted by farmers. But such a prescriptive
model, while still being used, is subject to criticism for its inability to
solve the complex problems inherent to agricultural development, such
as environmental and social issues, and for its simplistic assumption of
passive adoption of technologies by farmers (Ekboir, 2003). Another
innovation model, based on a systemic perspective, stresses the fact that
innovation is produced by interactions between a variety of public and
private stakeholders within the framework of an agricultural innovation
system (AIS) (Hall et al., 2003; Touzard et al., 2015). In this situation,
agricultural research may contribute to innovation processes by oper-
ating through different types of partnerships and the use of participa-
tory research methods (Roling, 2009; Douthwaite and Hoffecker, 2017).
However, this systemic innovation model is sometimes criticized for its
inability to easily produce generic solutions with the potential to be
adopted on a large scale (De Janvry et al., 2011). More detailed in-
novation models are described in the literature and analyze the role of
research when research does contribute to innovation. They combine
various elements of the “transfer of knowledge and technologies” model
and the “systemic innovation model”. However, these models usually
pertain more to the industrial and business domain than to the agri-
cultural domain (Matt et al., 2016). Tidd (2006) in his literature review
identified five generations of innovations models in the industrial and
business domain depending on varaibles such as the types and roles of
stakeholders involved (including the research community), the types
and intensity of interaction between stakeholders, and the level of
control over the innovation process by the non-research stakeholders.
The author compared the push-pull technology model with other
models developed for intervening in complex systems and working with
networks of actors. Amongst alternative models, the popular chain-
linked model proposed by Kline and Rosenberg (1986) focuses on the
intensity of interactions between the researchers and other actors
during different phases of the innovation process (from market identi-
fication to final product development and distribution). Another ex-
ample is the open innovation model which describes the flexible col-
laborations between stakeholders (including researchers) who agree to
freely share the knowledge and the risks (Chesbrough, 2003).

Despite a long-standing interest in the subject (Horton and Mackay,
2003), few studies have assessed how AR4D contributes to impacts or
explored its link to the application of the different innovation models
(Donovan, 2011; Colinet et al., 2013). These considerations led the
French Agricultural Research Centre for International Development
(French acronym: CIRAD) to invest collectively in an effort to document
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if and how the research it conducts in developing countries in part-
nerships with national research organizations fosters innovation and
produces impacts. To this end, CIRAD developed a specific evaluation
methodology called ImpresS (Impact of Research in Southern coun-
tries). On the basis of a cross-analysis of 13 case studies evaluated by
the ImpresS method, this article has the goal of analyzing how research
contributes to impacts in order to identify the different models of AR4D
that contribute to impacts. Our results should provide generic insights
on how agricultural research organizations can enhance their con-
tribution to impacts.

2. Method
2.1. The participatory impact evaluation method used in the case studies

The ImpresS methodology does not focus on the attribution of im-
pacts to research, which is often based on economic and statistical
approaches (Joly and Matt, 2017). It draws instead on a set of key
concepts: case study research (Yin, 2009), impact pathway evaluation
(Douthwaite et al., 2003), and contribution analysis (Mayne, 2001).
These choices originated from the scientific interest in understanding
the processes and mechanisms that enable agricultural research to
contribute to impacts. The evaluation followed participatory principles
(Baron and Monnier, 2003) to arrive at a shared perception among
actors of the specific process being evaluated and its effects (Habermas,
1984) and to improve the quality and relevance of the evaluation by
mobilizing different kinds of knowledge and perceptions (Ridde, 2006).
To this end, a range of different actors took part in workshops, focus
groups and surveys to characterize the innovation process and the
consequent impacts. They also took part in a final workshop to discuss,
refine, and validate results.

For each case study, the evaluation using the ImpresS methodology
started by reconstructing, in collaboration with the actors, the narrative
of the innovation process, including the roles played and strategies
adopted by every stakeholder in the innovation process. We focused in
particular on the activities of researchers, which included capacity
building activities, and we analyzed the types and intensity of inter-
actions between researchers and other actors, including public ones. To
do so, we analyzed three to eight specific and concrete situations of
interactions involving research for each case study by using approaches
based on learning theories (Toillier et al., 2018). In a second step, the
impact pathway approach was mobilized to map the causal chain
linking the inputs used by the research community, the research out-
puts, the outcomes, which are generated when actors use and transform
the outputs, and, finally, the impacts, which are the long-term changes
arising from the outcomes. Impacts were identified by collecting “de-
scriptors of change” from the actors involved in the innovation process
which express their perception expressed, by using their own words, of
what has actually changed as a result of the intervention. Each impact
was characterized by a set of quantitative and qualitative indicators
that accounted for the changes that took place between the start of the
innovation process and the evaluation. Values for these indicators were
collected through ad hoc surveys, interviews, focus groups and sec-
ondary data.

To implement the ImpresS methodology, 13 case studies were se-
lected by the authors from a pool of 54 candidate case studies drawn
from CIRAD's research interventions to illustrate the diversity of part-
nerships, research activities and types of innovations to which CIRAD's
research has contributed in the past 40 years (Table 1). In this selection,
we observed 9 case studies with research activities stretching back
several years into the past and with observable and stabilized impacts.
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Table 2
Impact domains.
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Impact domain

Number of impacts reported by actors for each impact domain

Number of case studies reporting this type of impact

and across all cases domain
Economic opportunities for firms and employment 19 6
Production and productivity for farmers and value 13 8
chains
Household and farmer income 16 8
Food security and product quality 6 5
Environment, natural resources and biodiversity 14 8
Animal health 2 2
Quality of services for households and farmers 3 2
Culture and living conditions 9 7
Access to and use of information 8 5
Capacity to innovate 14 8
Institutions and public policy 8 4

Environment, Economic opportunities for

natural resources firms and employment

and biodiversity

Production
and productivity
Animal health \
/ Quality
of services
Access
and use of 2-10 1 2 3 45
information ~
Culture
and living
conditions
Capacity
to innovate
Household and

o farmers' income
Institutions

and public policy Food security

and product quality

Fig. 1. Radar of the impacts of the participatory sorghum breeding case study.
For each impact, intensity is ranked from —5 to +5 (weak, moderate, im-
portant, powerful, major) and the magnitude of the change is ranked from 1 to
3 (low, average, high) expressed by the thickness of the rays. (In this figure, the
intensity is ranked from —2 to +5 due to the presence of only one negative
impact.) The impact scores of 10 case studies can be found in supplementary
information to this article (https://impress-impact-recherche.cirad.fr/ex-post/
case-studies).

seed storage and threats to varietal diversity. However, other impacts
were underestimated by the actors, often because they seemed to be of
lesser interest to them, especially those pertaining to environmental
issues. Significantly, it was observed that impacts build up over a long
period of time, often 15 to 20 years or even more (Kristjanson et al.,
2009). In the following sections, we analyze how research contributed
to these impacts.

3.2. Co-producing outputs and outcomes with stakeholders is the key to
generating impacts

Interactions between researchers and other actors throughout the
innovation process emerged as key causal mechanisms that may help
generate impacts. At the level of outputs, and especially in a context of
participatory research, these interactions led to a diversity of products
including new knowledge, methods, technologies, training modules,
and experimental networks. At the outcome level, interactions between

different sets of actors (such as farmers, farmers' organizations, private
firms, NGOs, public organizations) led to a wide range of outcomes:
new agricultural or management practices for individuals or organiza-
tions, new organizational arrangements such as coordination mechan-
isms, innovation platforms, or networks for sharing experiences, as also
the implementation of new norms or policies. Fig. 2 illustrates how
research outputs led to several outcomes in the breeding of rainfed
upland rice case (for more details, see Breumier et al. (2018)). The
impact pathways of all 13 case studies showing the complete range of
outputs and outcomes, and the relationships between outputs, out-
comes and impacts can be found at https://impress-impact-recherche.
cirad.fr/ex-post/case-studies.

In a “transfer of knowledge” model, researchers are usually not
expected to participate in production of outcomes but instead are
supposed to focus on producing scientific knowledge and proposing
new technologies. In the systemic innovation model, vibrant interac-
tions between researchers and other actors are needed to solve complex
problems and address sustainability issues (Clark and Dickson, 2003).
Our results show a more complex picture. In every one of our case
studies, such interactions represented a major contribution to gen-
erating outputs and outcomes. Three inter-related factors concerning
these interactions played key roles in strengthening innovation pro-
cesses.

First, the existence of a core team of researchers and experts willing
to take risks and to act as innovating agents played a key role in the
eventual success of the innovation. For instance, in the participatory
sorghum breeding case study in Burkina Faso, the CIRAD researcher
decided to break away from conventional breeding methods used until
then in the region by involving farmers actively in the breeding scheme.

Second, the quality and intensity of interactions between re-
searchers and other actors shape the innovation process to a great ex-
tent (Kristjanson et al., 2009). Our results showed that in the early
stages of the innovation, the interactions tend to be based on informal
exchanges aimed at building trust and identifying options for action. In
the final stages, the interactions are usually based on more formalized
mechanisms within the framework of multi-stakeholders committees or
innovation platforms and aimed at planning and monitoring activities.

Third, the quality and intensity of interactions that may take place
with policymakers or public actors at all stages of the innovation pro-
cess are especially important in creating a more enabling environment
and in ensuring the effective scaling of the innovation (Cash et al.,
2003). In the case studies, researchers interacted with policymakers in
several ways and in pursuit of a variety of objectives: co-producing
knowledge, aligning research activities with existing political agendas,
facilitating access to funding, and designing new public policies.
However, in the 13 case studies, policymakers approached research
institutions to solve a problem in only three cases and public actors
participated in the entire innovation process in only four. These con-
trasted results demonstrate that it is not easy for researchers to interact
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Fig. 2. Impact pathway in breeding of rainfed upland rice case study.

with policymakers in this manner and that perhaps the lack of inter-
actions in some cases limited the process of scaling of the innovations
concerned.

3.3. Researchers perform a variety of functions along the impact pathway

It was observed that due to the complexity and duration of the in-
novation process, researchers performed a variety of functions at dif-
ferent stages of the impact pathway. The cross-case analysis revealed
five key generic functions: (i) knowledge production and dissemination,
(ii) co-design of innovations, (iii) resource management, (iv) support
and promotion of innovation, and (v) capacity strengthening (both in
formal and informal settings). Capacity strengthening of all actors, in-
cluding the researchers themselves, appeared to be especially important
for the production of outcomes and the generation of impacts (Toillier
et al.,, 2018) and is often overlooked or even disregarded in impact
assessment. Diverse capacities were strengthened: technical - to im-
plement new practices; managerial — to access and use resources; the
capacity to experiment and learn; and the capacity to interact with
others and, in particular, to participate in policy dialogues. Together,
they enabled actors to improve their capacity to innovate (Leeuwis
et al,, 2014). Researchers were not always involved in capacity
strengthening activities. However, we analyzed 60 learning situations
in which researchers intervened in different roles as experts, trainers,
coordinators, facilitators, and also as observers or learners themselves.
This shows that there was a considerable diversity at the level of
planning and control that researchers were able or willing to exert over
the learning process.

On the whole, the functions researchers performed in a given in-
novation process depended on several factors: the importance of sci-
entific knowledge in the innovation process, the researchers' will-
ingness and capacity to interact with other actors, the capacity of other
actors to participate or lead the innovation process, and, finally, the
socio-technical context in which the innovation was developed. The
cross-case analysis suggests that in the context of a developing country,
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often because of weak institutional arrangements and a paucity of
available specialized human resources, AR4D can and perhaps must
fulfill functions that, in other contexts, are usually fulfilled by other
actors.

3.4. The research intervention models are more diverse than expected

The impact pathways observed across the 13 case studies were ex-
tremely diverse, varying in complexity, and with many causal links that
led to the impact. The way interactions between researchers and the
other actors of the innovation were structured was a decisive factor in
shaping the impact pathways (Joly et al., 2015). Building on the work
of Tidd (2006) and based on our results, we identified three key vari-
ables that explain the types of interactions between researchers and
other actors (Table 3): (i) the importance of scientific knowledge in the
innovation process and the level of control the researchers had over the
new technologies being proposed, (ii) the research approach adopted,
based on the researchers' perception of the objectives to be achieved
and the strategic partnerships they established with non-research or-
ganizations, and (iii) the role of the other actors in contributing to or
leading the innovation process based on their capacities and resources.

Based on this analysis, we found four “archetypal” models of re-
search interventions. A “model of research intervention” is a re-
presentation of the interactions between researchers and other actors.
Each model serves different purposes and different levels of influence
by the researchers are exerted over the impact pathway followed in
each innovation.

3.4.1. First model: Participatory transfer of knowledge and technologies
The rainfed upland rice breeding program in Madagascar and the
tsetse fly eradication program in Senegal are both good illustrations of
the “participatory transfer of knowledge and technologies” model
(Table 3). In this model, the researchers had a clear initial perception
with defined objectives and a relatively straightforward strategy to
achieve impacts. They could exercise quite a tight control over the
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production of outputs, outcomes and the overall process due to their
central role in knowledge and technology production. This research
model appears to be especially suitable when the purpose of innovation
is mainly to act on the biophysical environment and when major in-
teractions with a large set of actors are not required, nor in-depth
changes in their practices to achieve outcomes and catalyze impacts. To
be successful, this intervention model requires the definition of a clear
strategy for implementing research from its inception, strong institu-
tional and political support, a strong partnership with a few strategic
actors, adequate funding mechanisms, and training of actors involved
in the use of scientific knowledge or technologies. This model is usually
found where relatively simple problems are addressed or where actors
can solve problems mainly by changing the “hardware” dimension of
innovation (Patton, 2011).

3.4.2. Second model: co-design of innovation

The fonio huller case (in which a hulling machine was designed and
built in West Africa) and the farm-level manure management program
(in which new practices were designed to produce and use organic
manure at the farm level in Burkina Faso) are both good illustrations of
this “co-design of innovation” model (Table 3). On the basis of our case
studies, this intervention model appears to us to be particularly suitable
for the design of new farming systems or new equipment. In this model,
the researchers had a clear initial perception of the objectives of the
innovation process but were less certain about how to achieve them
because other factors had influence over the innovation process. Con-
sequently, the researchers had limited control over the production of
outcomes. In the cases which relied on this intervention model,
knowledge was shared among many actors, including farmers, NGOs,
firms and advisory services, and the objectives, resources and con-
straints of the innovation partners had to be fully taken into con-
sideration. Therefore, the production of knowledge useful for action
and the design of new technologies required using a participatory ap-
proach involving co-learning processes and the co-production of out-
puts and outcomes. To be successful in applying this intervention
model, the researchers and their partners had to implement an adaptive
and flexible strategy able to build a high level of trust among partners,
and had to pay special attention to strengthening the capacity to in-
novate of all the actors involved. This research model is suitable for
complex situations in which all the actors have the possibility of ex-
ercising significant influence over the innovation process but need to
work together, as Kline and Rosenberg (1986) showed for their chain-
linked model.

3.4.3. Third model: support for the innovation process

The case of wine geographical indications “Vales da Uva Goethe” in
Brazil and the case of organic residue recycling in Reunion Island
(France) are both good illustrations of this “support for the innovation
process” model (Table 3). In this model, actors other than researchers
lead the innovation process by defining the objectives and the strategy
to achieve them. In cases relying on this intervention model, the re-
searchers were either not able to control the production of outcomes or
decided voluntarily to let the other actors make their own choices in-
dependently. The role of scientific knowledge varied because what
really matters here is the production of knowledge by the lead actors
(non-researchers) of the innovation process. The main function of the
research community in this model is to provide support to the actors
involved in the innovation process, enabling them to formulate in-
novative solutions to problems on their own through effective learning
processes. Such support may include co-production of knowledge,
brokering activities and capacity strengthening in many different forms,
adapted to a diversity of unexpected internal and external events that
may occur during the innovation process. This research model is useful
in situations of complex problems involving many stakeholders with
unpredictable interactions that may take place during the innovation
process. Consequently, many unexpected outcomes and impacts can
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emerge in such a vortex-like process (Akrich et al., 1988).

3.4.4. Fourth model: promotion of open innovation

The Pl@ntNet case, in which a mobile phone application was de-
veloped to provide visual aid for plant identification is the only one of
the 13 case studies that illustrates the “promotion of open innovation”
model (Table 3). In this model, the researchers had a clear perception of
the outputs to be produced but the outcomes and the potential impacts
were open or unpredictable. Scientific knowledge played a critical role
and the researchers designed a large part of the technologies. However,
the researchers had to interact with a wide diversity of actors to jointly
adapt these technologies for different purposes within a process largely
led by other actors. This model of research intervention required major
investments in scientific knowledge production and technology design,
a flexible strategy to interact with different partners and to seize un-
expected opportunities, and, in addition, clearly defined intellectual
property rights. This research model appears to be particularly appro-
priate when other actors have well-developed capacities to experiment
and to innovate in specific sectors, such as the digital economy, and
agree to share knowledge and risks freely (Chesbrough, 2003).

4. Discussion

The ImpresS evaluation methodology effectively takes the lid off the
black box of the contribution of AR4D to impacts. In the 13 case studies
analyzed, researchers contributed to a wide range of both expected and
unexpected impacts in the perception of the actors engaged in the in-
novation process. These impacts emerged over the long term, from 10
to 30 years as others scholars have shown (Kristjanson et al., 2009).
Consequently, and as we did in our study, research impact assessment
needs to go beyond the horizon of a research project or program logic to
encompass clusters of projects contributing to the same innovation
trajectory (Douthwaite and Gummert, 2010), even including other in-
terventions that do not involve research but which may help address
the problem identified by the actors (Joly et al., 2015; Alston et al.,
2009). If not adequately addressed, this divide between short-term
project-based planning and project-based research funding practices, on
the one hand, and the long-term nature of research and generation of
impacts, on the other, may contribute to a “culture of promised im-
pacts” rather than a “culture of impacts” within agricultural research
institutions (Leeuwis et al., 2017). This culture of promise translates
into announcements of ambitious and unrealistic impacts instead of
plausible and achievable impacts on targeted populations or sites.

We also identified a diversity of intervention models through which
research may contribute to impacts which go beyond the two classical
models — the transfer of knowledge and technology model and the
systemic model to support learning processes (Hall et al., 2003; Touzard
et al.,, 2015). Our contribution to this ongoing debate and quest for
effective modalities of spurring innovation consists of proposing four
archetypal research intervention models. These models describe the
various types of interactions that can occur between researchers and
other actors. The nature of these interactions depends on variables such
as the importance of scientific knowledge in the innovation process, the
researchers' perception of the objectives to be achieved on the basis of
strategic partnerships, and the role of other actors as contributors to, or
leaders of, the innovation process. Because the results are based on a
limited number of case studies, we cannot unequivocally affirm that we
have covered all the diversity of the situations concerning AR4D and
thus our classification may need further refinement.

Nevertheless, the research intervention models we propose are in
line with the description of research interventions analyzed in the in-
novation models for the industrial sector (Tidd, 2006), even though
there are some key differences. First, our models focus on public agri-
cultural research and its contribution to innovation while Tidd's work
focuses on research conducted both by public organizations and private
firms that can undertake internal research activities. Second, the
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“support for the innovation process” model is not documented in the
literature concerning the industrial sector. This is most certainly be-
cause of the specific characteristics of the agricultural sector, which
include many actors with limited resources who absolutely need to
collaborate to innovate. In fact, in the agricultural sector brokering
functions are fundamental to support innovation (Leeuwis et al., 2017)
and research may perform such a function. Third, the “open innova-
tion” model is less frequently found in the agricultural sector even
though current debates regarding open data and open access processes
may change the situation significantly for the research community in
the future.

Such research intervention models are also in line with other recent
studies in the agricultural sector. On the basis of an analysis of 32 cases
studies, Matt et al. (2016) identified four impact pathways for research
to generate impacts based on two main variables: the “level of co-
production of knowledge” and the “level of transformation of the user
sphere” as a result of research activities. They highlight in particular the
role the researchers may play as key initiators of intensive transfor-
mation and the importance of strong collaboration in long-term re-
search programs. For their part, Douthwaite and Hoffecker (2017)
identified three overall impact pathways that summarize how agri-
cultural research may generate impacts: the public policy impact
pathway, the technology impact pathway, and the capacity develop-
ment impact pathway. For each pathway, the nature and intensity of
interactions between the researchers and other actors are different.
However, the authors support the idea that each research program
willing to effectively contribute to impacts needs to address all the three
pathways. In fact they did not focus on their analysis on the different
research intervention models. While the conclusion of these two studies
are consistent with our results, we suggest that there is a need to lay
more emphasis on how research activities are organized and on the
conditions required to contribute to impacts depending on the problem
to be solved and on the capacities of other actors to interact with the
research community or to orient research.

Still in line with these two studies, our results also show that the
research community needs to learn how to manage complex and largely
unpredictable innovation processes (Clark and Dickson, 2003) and to
develop methods to conduct research activities based on impact
pathway approaches. This implies a clearer understanding of and at-
tention to (i) the level of control that researchers are able or willing to
exert, and (ii) the strategies and resources of other actors, or needed by
these actors, to be able to effectively lead the innovation process. To
understand and learn how complex interventions contribute to impacts,
researchers, their partners and donors need to develop a reflexive
monitoring and evaluation system that goes beyond project im-
plementation (Douthwaite and Hoffecker, 2017) by taking into account
the evolution of interactions between the actors in the innovation
system (Ekboir et al., 2017). In addition, we suggest that the research
community should strive to identify alternative scenarios for achieving
impacts during the design and inception stage of interventions. Struc-
turing research with the help of plausible and coherent theories of
change is increasingly being emphasized by donors and public agencies
in order to adequately assess research activities over the long term (Joly
et al., 2015; Douthwaite and Hoffecker, 2017; Thornton et al., 2017).

5. Conclusion

This article presents the main findings of the application of a par-
ticipatory impact evaluation methodology developed by CIRAD and
applied on 13 case studies, representing different innovation processes
in agricultural research for development. It reveals diverse innovation
processes based on the actors' perceptions and the large diversity of
impacts identified when participatory methods are used. It also shows
that research contributes to impacts by mobilizing different models of
intervention. Two important lessons for AR4D can be drawn from this
analysis.

Agricultural Systems 165 (2018) 128-136

First, we showed that AR4D researchers effectively contribute to
impacts by performing a diversity of functions. Researchers produce
outputs and, in addition, may play the role of change agents and may
participate in the production of outcomes. Therefore, research institu-
tions need to recognize and analyze this diversity of functions per-
formed by researchers, looking beyond the production of scientific
knowledge, the design of new technologies and publication in peer-
reviewed journals. There is also a pressing need to understand when
and how research teams rather than individual researchers should fulfill
these functions.

Second, our results highlight the need to rethink research manage-
ment when funding is mainly project-based. In developing countries, it
is difficult to mobilize funding mechanisms that enable the im-
plementation of medium- and long-term research and development
projects that may effectively contribute to impacts. Donors tend to fund
short-term projects and expect tangible short-term impacts. The chal-
lenge is therefore to develop effective funding mechanisms that enable
continuity in the implementation of research and development projects.
In a more practical approach, the research community needs to learn
how to design or take advantage of clusters of projects embedded in
innovation pathways to sustain their activities over a long timeframe.
This goal calls for a long-term commitment for certain research themes
and with stable partnerships. It also requires a monitoring and eva-
luation system which takes the uncertainty in funding mechanisms into
account and is able to provide information to strategically adapt ac-
tivities accordingly.
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