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research designs need to be flexible and employ multiple methods.
Originality/value: Strengthening this evidence base on the
impacts and outcomes of AIP processes is essential for refining
the approach and increasing the confidence of extension agents
in applying AlPs at a larger scale.

1. Introduction

Achieving improvements in food system requires integrated approaches (Blundo-Canto et
al. 2023; Leeuwis, Klerkx, and Schut 2018) that simultaneously target multiple system com-
ponents and consider trade-offs and synergies between different outcomes beyond agricul-
tural productivity (Knickel et al. 2009). Socio-technical innovations are the basis for such
approaches (Folke et al. 2010; Nelson, Adger, and Brown 2007). These innovations go
beyond the farm and involve changing the rules, procedures, and structures that systems
are built on (Hall and Dijkman 2019; Weber and Rohracher 2012). System changes
depend on diverse actors who create opportunities and manage barriers and risks
(Garrity, Dixon, and Boffa 2012; Giller et al. 2011). In Mozambique, this includes
farmers, local government, public advisory services, and private agribusiness companies.
The co-design of food system innovations brings together diverse bodies of knowledge rel-
evant for solutions that fit the context and, over time, influence the food system (Loorbach,
Frantzeskaki, and Avelino 2017). Doing so requires motivation, capabilities, and agency
across actors to embrace innovation (Meinzen-Dick and Bruns 2024; Michie, Van
Stralen, and West 2011; Pigford, Hickey, and Klerkx 2018; Schut, Leeuwis, and Van
Paassen 2013; Swaans et al. 2013; Wigboldus et al. 2016). It is critical that innovations
are place-based, build on social relations and institutional arrangements, and can therefore
mobilise collective action (Kilelu, Klerkx, and Leeuwis 2013; Schut et al. 2019), which can
weaken path dependencies (Hall and Dijkman 2019). Furthermore, co-design strengthens
the adaptive capacity of actors to respond to stresses, shocks and opportunities (Hall and
Clark 2010; Van Rooyen et al. 2017). Extension service providers can play an important
role in building actors’ knowledge and agency and ensuring that the benefits of innovation
are clear and accessible to everyone involved (Njuki et al. 2023). In cooperation with ‘inno-
vation brokers’ that facilitate partnership-building and knowledge exchange, they can help
connecting different groups and ideas (Leach et al. 2012).

To enable integrated co-design, research has experimented with multi-actor
approaches in recent decades (Duru, Therond, and Fares 2015; Geels and Schot 2007).
Agricultural Innovation Platforms (AIPs) represent such an approach. We define AIPs
as multi-stakeholder arrangements that bring together actors needed for identifying par-
ticular food system challenges, co-creating solutions, and facilitating systemic change
(Klerkx et al. 2012). AIPs mobilise knowledge and resources held by actors in food
systems (Klerkx, Van Mierlo, and Leeuwis 2012). AIPs also facilitate experimentation,
learning, and self-organisation, with a focus on problem solving (Abson et al. 2017). Par-
ticipants integrate technical and social innovations adapted to the specific ecological, pol-
itical, institutional and economic circumstances (Sartas et al. 2020). Despite their wide
application, the pathways through which AIPs generate outcomes remain insufficiently
understood (Cadilhon 2013; Davis et al. 2015; Schut et al. 2018; Swaans et al. 2013).
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Attributing outcomes to AIP processes is challenging (Wigboldus et al. 2016). AIP out-
comes are multidimensional and often indirect, coupled with other internal and external
dynamics. They emerge through participation and are not defined in advance by a
theory of change. We understand outcomes as changes in behaviour and intermediary out-
comes as changes in behaviour drivers (Davis et al. 2015; Wilson-Grau and Britt 2012).
AIPs can create benefits from the association to the regional level as different actors
change behaviour (Schut et al. 2018). Certain behaviours, such as the adoption of innova-
tive agricultural practices, are changed by a larger group, in this case farmers. A key chal-
lenge in attributing such behavioural changes to the AIP process is identifying a
meaningful counterfactual. Other behavioural changes, such as changes in business
actions, securing rights, or changing the modalities of implementing policies, are made
by few actors. Because such outcomes cannot be meaningfully counted
and are influenced by multiple factors, it is challenging to make rigorous claims of attribu-
tion (Beardmore, Jones, and Seal 2023). Qualitative methods such as ‘Outcome harvesting’
have therefore been proposed to collect evidence on contributions of complex interven-
tions to diverse behavioural changes in a retrospective way (Wilson-Grau and Britt 2012).

Given these challenges in attributing outcomes and the potential of qualitative
approaches to capture contributions in complex settings, our paper pursues two overarch-
ing objectives. First, we contribute to the body of literature documenting the performance
of AIPs regarding defining and achieving outcomes at different scales (Schut et al. 2016).
We evaluate behavioural and institutional changes associated with a participatory AIP
process in collaboration with the public extension system and implemented in a mixed
crop-livestock system in central Mozambique. Second, we share our approach to address
common challenges in the evaluation of AIPs by using a mix of qualitative and quantitative
methods. More specifically we demonstrate the potential of integrating outcome harvesting
into the assessment process, an approach which, to the best of our knowledge, has not yet
been widely applied and documented in the context of AIPs. Lessons from this experience
can inform the design of future multidimensional outcome assessments in AIP initiatives.

2, Conceptual background

We adapt the Agency and Behaviour Change for Transforming Agri-Food Systems
(ACT) framework (Freed et al. 2025) to structure our assessment of behavioural and
institutional change associated with the AIP. ACT links individual and collective beha-
viours, actor interactions, and system transformation. Changes in food systems occur
through shifts in stocks and flows (e.g. livestock feed availability), driven by actions
and behaviour of actors such as farmers, extension officers, and entrepreneurs (Duru,
Therond, and Fares 2015; Pahl-Wostl et al. 2010). These behavioural changes respond
to institutional and relational shifts that create incentives for socio-technical innovations
at multiple levels (Abson et al. 2017; Loorbach, Frantzeskaki, and Avelino 2017).

Based on Ostrom’s Institutional Analysis and Development (IAD) framework, ACT
centres on action situations in which actors learn, make decisions, and interact
(Ostrom 2011). In our analysis, we conceptualise the AIP as a subspace for innovation
co-creation within these action situations. Such situations are shaped by economic, gov-
ernance, resource, and social-relational contexts, as well as each actor’s individual knowl-
edge, motivation, and agency.
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Economic factors include markets and exchange institutions; governance covers
multi-level coordination and accountability (Leach et al. 2012). The resource subsystem
includes natural and human-made infrastructure supporting agriculture. Social-rela-
tional factors involve norms, networks, and roles that influence behaviour, and feedback
loops can accelerate or inhibit change.

At the individual level, we draw on the Knowledge, Motivation, and Agency (KMA)
framework (Meinzen-Dick and Bruns 2024). Knowledge is understood as strategic infor-
mation use (Logan 2012); motivation drives goal-directed action (Max-Neef, Elizalde,
and Hopenhayn 1991; Michie, Van Stralen, and West 2011); and agency is the capacity
to act within structural constraints (Kabeer 1999).

Individual behaviour and collective action as outcomes of interactions in the action situ-
ation may influence the governance, economic and social and relational context (McGinnis
and Ostrom 2014) as well as the knowledge, motivation and agency of actors. Through
these feedback, structural aspects of the food system can be influenced (Figure 1).

Agri-food

Agricdltural
Innovation
1. Platform

Individual behavior Collective action
as outcomes as outcomes

amea \

Gover, Nance subsvste“‘

Figure 1. Conceptual framework structuring outcome assessment of AlP process (based on Freed et al.
2025). KMA refers to Knowledge, Motivation, and Agency.
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3. Methodology
3.1 Study area

This study was conducted in the Marara District in Tete Province, central Mozambique.
The remote area represents a typical semi-arid agroecological zone with less than 650
mm of rainfall annually. Smallholder farmers in Marara practice a mixed system with
growing small grains under rainfed conditions and keeping goats and cattle. Productivity
is low and farmers experience regular dry season feed shortages. They have limited access
to infrastructure and markets, and public extension largely focuses on most accessible
and wealthier farmers for their services (Homann-Kee Tui et al. 2013, 2014). In response,
the project on Nudging Sustainability Transitions Using Innovation Platforms and
Market-Oriented Development in Mozambique (MOREP) project (2012-2018)
implemented an AIP over two phases to enhance community resilience by involving
diverse state and private sector actors in co-designing market access strategies.

3.2 Selecting AIP participants

MORERP staft invited farmers to join the AIP. In total, 58 farmers representing different
wealth strata accepted the invitation. Agricultural extension officers supported the mobil-
isation of participants and co-facilitated AIP activities. Relevant private sector partners
were invited to AIP events as required.

The AIP members joined the process based on interest, implying self-selection. Due to
ethical and financial constraints, replicating this process for control groups was not feas-
ible. As controls, we randomly selected 55 Marara community members who did not par-
ticipate in the AIP and 61 randomly chosen members from the neighbouring Changara
District, which shares similar agroecological conditions. Differing sampling procedures
contribute to structural differences between the AIP and the control samples. Balance
tests confirm, for example, that Changara respondents owned more livestock than
both Marara subsamples, and the share of women-headed households was also signifi-
cantly different (Appendix 1a). To mitigate bias arising from baseline differences and
to strengthen causal interpretation, we estimated propensity scores for AIP participation
using a logistic regression with socio-economic covariates (age, gender, education level,
livestock ownership), then applied nearest neighbour matching with one control per
treated participant using a calliper of 0.01. After excluding 23 poor matching obser-
vations, post-matching balance tests showed no significant differences between the
matched AIP and control groups (Appendix 1b).

3.3 Assessment of change

We adopted a mixed-methods approach to capture the multidimensional nature of out-
comes associated with the AIP. Mixed-methods were chosen because they allow the inte-
gration of quantitative and qualitative evidence to capture more system complexity than
single-method designs can capture (Poteete, Janssen, and Ostrom 2010). Quantitative
household survey data were used to assess behavioural changes, while qualitative
outcome harvesting provided insights into changes of contextual mechanisms. Such an
approach is particularly suitable for participatory and open-ended processes such as
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AIPs that evolve without a predefined theory of change and involve diverse actors, insti-
tutions, and feedback. This combination strengthens causal plausibility and integrates
behavioural, social, and structural perspectives to understand change across scales
(Freed et al. 2025; Schut et al. 2016; Wigboldus et al. 2016; Wilson-Grau and Britt 2012).

Structured in-person interviews were conducted with farm household heads at the end
of the MOREP project’s support in May to June 2018. The questionnaire documented
changes in behavioural drivers and behaviour, as co-identified in the AIP process.
Indices were created by calculating the total of the value of dummy indicators related
to a specific behavioural concept. The question items and detailed descriptions of
indices are presented in Appendix 2.

To improve the precision and statistical power of treatment effect estimates, we com-
bined propensity score matching with regression adjustment following Austin (2011).
Specifically, after matching, ordinary least squares (OLS) regression models were esti-
mated with the matched balanced samples to examine the relationship between the
outcome and AIP participation, controlling for the same socio-economic covariates
used in the matching process. This approach helps reduce potential bias and adjust for
any residual confounding within the matched sample.

We integrate outcome harvesting into the AIP process as an evaluation method suitable
if outcomes emerge during implementation, which is an inherent feature of AIPs. Outcome
harvesting works backwards to understand how interventions contributed to changes
(Beardmore, Jones, and Seal 2023). AIPs interact and intend to influence a diverse purpo-
sely selected system actors. Providing rigorous evidence for the attribution of interventions
to behavioural changes of some of these actors is difficult, for instance, because they are
represented by a few influential people with no meaningful counterfactual. Outcome har-
vesting documents plausible contributions by triangulating diverse sources of information
(Wilson-Grau and Britt 2012). We considered alternative qualitative approaches such as
Contribution Analysis or Process Tracing and found them less suited as the former presup-
poses a predefined theory of change and the latter focuses on single causal chains and less
on capturing the diversity of outcomes emerging from multi-actor interactions.

Outcome harvesting is an iterative process comprising four steps: defining purpose
and hypotheses, substantiating claims with evidence, formulating outcome statements,
and supporting their use.

We will next present how we integrated these steps into the AIP process. The process
was documented through field notes, workshop reports, protocols, and other documen-
tations (Homann-Kee Tui 2015).

3.4 Define the purpose of the outcome assessment

The starting point for defining outcomes in an open and demand-driven AIP process is
the joint formulation of a vision provided by actors with direction and cohesiveness. This
creates agency, which supports actors’ willingness to contribute to achieving the vision by
taking actions and changing their behaviour (Schut, Leeuwis, and Van Paassen 2013). In
the inception, review, and planning workshops held in January 2013 and May 2015, the
actors reflected on major challenges in the food system. Based on these reflections, the
AIP members created a shared vision at the beginning of phase 1 and revised it at the
beginning of phase 2 of the project. They discussed, agreed on, and visualised the
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changes they would want to see within a period of about 10 years (Homann-Kee Tui
2015). The process was important for sharing perspectives among AIP members and
reflecting on key relations within the food system.

3.5 Identifying behavioural changes as outcomes

In the next step, AIP members reflected on stocks and flows and relations between key
actors to identify, following a back-casting logic, what changes in the system would be
required to move toward the vision. Connecting the identified system changes to actors
led to the formulation of priority behavioural changes. These behavioural changes
became the primary outcomes of the quantitative and qualitative outcomes assessment.
In addition, a participatory SWOT (strengths, weaknesses, opportunities, and threats)
analysis was applied to identify priority behavioural drivers, as secondary outcomes.
Subsequently, AIP members defined interventions supporting changes in the
earlier identified behaviours and behavioural drivers. The co-design of interventions
was an iterative process, including regular reflections on the effectiveness of interven-
tions and the setting of new priorities. This was supported by AIP members who
formulated their own action plans. The action plans are the basis for the outcome
assessment hypothesis about how AIP activities contributed to behavioural changes.

3.6 Substantiate outcome claims

Behavioural changes of farmers were captured in structured in-person interviews. Infor-
mation about behavioural changes of other actors was collected in open interviews with
key system actors and district and national-level experts, asking for their impression of
the contribution of the AIP to certain behavioural changes. Depending on the type of
behavioural change, legal documents or physical evidence, e.g. of newly built infrastruc-
ture, were used to substantiate outcome claims.

4, Results

The results section presents the impact pathway that emerged through the AIP process.
This pathway is the foundation for our outcome assessment. We explain the main out-
comes, co-created interventions and provide evidence for changes on elements of this
pathway (Figure 2), with subheadings linked to the ACT framework elements.

4.1 The shared vision as a starting point for the outcome assessment

ATP members’ vision included three main targets: poverty reduction (typically articulated
as increased household income), food security, and diversified livelihoods through
improved livestock production and inclusive market development.

4.2 Identification of behavioural changes and evidence of change

To achieve these visions, AIP members identified farmers, community leaders, district
extension services, and local governments as key actors. Research and provincial
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Participatory multi-actor agreement on
DEVELOPMENT VISION:

Inclusive market-oriented agriculture INTERVENTIONS

Targeting social capital
* establishment of AAPACHIMA
What BEHAVIOUR farmer association
needs to change by farmers? * Collaborative structures
* Improving feed and fodder management * Active networking
* Improving soil fertility management
* Improving marketing of agricultural produce

Targeting development of
human capital
* Technical trainings

Which BEHAVIOURAL DRIVERS can * Experimental learning

enable this change
* Social capital Targeting governance

* Technical knowledge * Land tenure and safety
* Land tenure / * Market infrastructure
* Market infrastructure * Inclusion of value chain actors

Figure 2. The emerging impact pathway of the MOREP AIP.

extension services were seen at the periphery, although supporting the process for
instance by building networks. The private sector featured less prominently in the par-
ticipants’ perceptions.

Participatory system mapping highlighted critical food system elements and out-
comes, which all required farmers to change behaviour: improved fodder management,
improved soil management, and better participation in markets (see the dark grey boxes
in Figure 3).

Holistic farm management was measured through the number of farming system
components that farmers mentioned in the individual endline interviews to have
changed over the last five years. This index was significantly higher among the AIP
members compared to both control groups (Figure 4, Appendix 2.4).

4.2.1 Improved feed and fodder management addressing a bottleneck in the
resource system
ATP members emphasised feed quality and availability as essential for better livestock
management, productivity and marketing. This involves increasing dual-purpose crop
use and expanding land for food and forage legumes. Better feed management improves
livestock health, fertility, and manure production, benefiting soil fertility. Additionally,
they linked market demand for feed and forage legumes to increased livestock pro-
duction, and therewith increased farm productivity and income, which supports
farmers’ investment in improved crop and forage seeds and livestock breeds.
Quantitative results on improved feed management as a behavioural change outcome
were assessed at the farmer level. We asked a series of questions related to growing
legumes, use of supplementary feed, and fodder management. The results for this
index indicate that AIP members practice better feed and fodder management than
respondents of both control groups. There is no difference between Marara community
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Figure 3. Systems diagram produced through participatory system mapping. Light grey boxes rep-
resent behavioural drivers and dark grey boxes targeted behavioural changes.

members not directly participating in the AIP and Changara respondents (Figure 4,
Appendix 2.3).

4.2.2 Improved soil health management creating feedback to the resource system
ATP members expressed strong interest in improving the quality of soils as the foun-
dation for all other farm components. Well-nourished livestock can contribute
manure that enhances soil fertility and supports crop production. Growing legumes
can improve soil fertility, provide quality biomass for livestock feed, and supply nutri-
tious food for household consumption and sale.

The outcome index capturing behavioural changes related to soil management
included the use of manure and legumes for improving soil health. AIP members
report stronger efforts to improve soil health than both control groups (Figure 4, Appen-
dix 2.3).

4.2.3 Improved participation in livestock markets as interaction with the economic
system

ATP members saw potential for smallholder farmers to increase their incomes by enga-
ging more actively in livestock markets, which is expressed in increasing sales, better
timing of sales, selecting optimal animals for sale, enhancing transparency (e.g. by weigh-
ing livestock), negotiating with buyers, and collaborating in marketing. At baseline, most
farmers sold livestock only out of necessity. Particularly, AIP members with larger herds
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No. of changed system * Index Good practice in
components mentioned fodder management
A Index Good practice Index Good practice
in soil management in livestock management
Total goat sales Selling at high prices times

Figure 4. Coefficient plots of ordinary least square models explaining the outcome indices of behav-
ioural changes. The markers represent the coefficients of the dummies for the control subsamples, the
thick lines the 90% and the thin lines the 95% confidence intervals. Marara AIP subsample is the refer-
ence group. Lines not touching the zero dotted line indicate that the outcome for the respective
control group was significantly different from the Marara AIP subsample.

acknowledged the benefits of market involvement and noted the important transition
from subsistence farming to market-oriented agriculture.

Three indicators were used to assess changes in livestock management and marketing,
including good breeding and marketing practices, the total number of goats sold in the
year prior to the interview, and whether a respondent reported having sold livestock
during the time of the year when prices are typically highest.

The results indicate that ATP members sold more goats than both control groups (sig-
nificant at the 10% level). They practice better livestock management than Changara
respondents though there is no significant difference to Marara respondents not partici-
pating in the AIP. We did not find evidence for changes in the timing of sales and the
average prices received (Figure 5, Appendices 2.4 and 2.5).

4.3 Identified behavioural drivers, co-created interventions and evidence of change

The AIP participants identified entry points for interventions (see light grey boxes in
Figure 3) that can support the aforementioned behavioural changes and co-created inter-
ventions in the AIP process to influence them.

4.3.1 Social capital as an aspect of agency

AIP members emphasised improving connectedness among farmers, inclusion of
resource-poor farmers and women, and improved coordination with the Marara District
government and external partners to enhancing information flows within communities.
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Figure 5. Coefficient plots of ordinary least square models explaining the outcome indices of livestock
management and marketing. The markers represent the coefficients of the dummies for the control
subsamples, the thick lines the 90% and the thin lines the 95% confidence intervals. Marara AIP sub-
sample is the reference group. Lines not touching the zero dotted line indicate that the outcome for
the respective control group was significantly different from the Marara AIP subsample.

Participation of women would influence their role in decision-making regarding selling
farm commodities and how to use income. Engaging with networks and improving inter-
connections within the wider food system was perceived to be crucial. Self-organisation
attracts cooperation with the government, technical service providers, and the private
sector. However, power imbalances discouraged farmers from participating in
markets. Better communication between farmers and value chain actors would allow
them to express preferences for stronger engagement in market exchange.

To build social capital, project partners linked farmers and a local advocacy NGO that
mentored AIP members in establishing the Associagdo de Produtores Agricolas Chiti-
cuco de Marara (AAPACHIMA) farmer association. Subsequent initiatives were
implemented through the association.

Selecting village-level farmer coordinators and developing their capacities allowed for
sharing information with remote households and improving farmers’ cooperation.
Farmers were equipped with and trained in the use of cell-phones and linked to technical
experts and larger market development initiatives. The farmer coordinators provided the
association members with information, for example, on market prices and pest and
disease outbreaks. They also coordinated livestock sales to strengthen farmers’ market
power, with the explicit intention of improving market access of poor households.

As a first critical outcome documented by outcome harvesting, local farmer represen-
tatives established AAPACHIMA, through the AIP process and involving 60 farmer
members, as the first farmers’ association in Marara District. The registration strength-
ened commitment and local leadership and formalised farmers’ partnership with agricul-
tural advisory services, the government, civil society partners and private sector actors,
development organisations, and investors. Farmers’ ability to represent their interests



12 (& T.FALKETAL

and claim support through formal structures was considered by farmers and other stake-
holders as a precondition for most of the changes documented here. For instance, the
AIP facilitated new and improved collaborations between communities and the local
government and police which can be plausibly linked to the establishment of road-
block controls that curbed livestock theft and illegal slaughtering of livestock, thus
improving the security situation beyond the intervention area.

To quantitatively assess the individual level changes in social capital, participants
named key actors in goat marketing. Figure 5 indicates that AIP members mentioned
more actors than both control groups. In addition, we presented respondents cards
with four actors playing a role in influencing farmers’ access to agricultural technologies,
access to agricultural markets, and protection against livestock theft. Respondents were
asked to draw relations between those actors that influence these system components. We
find that AIP members are more likely to identify priority connections than respondents
of both control groups (Figure 5, Appendix 2.1). As another indicator, we created a
gender index expressing different dimensions of women’s agency in agriculture. We
do not find any difference between Marara respondents who have participated and
those who have not participated in the AIP. The gender index is, however, significantly
lower for the Changara control group compared to AIP participants (Figure 6, Appendix
2.2).

4.3.2 Technical knowledge and system understanding as individual behavioural
drivers

AIP members expressed need for better technical knowledge (Figure 3). Stimulating
information flows through farmer-to-farmer exchange and learning was identified as a

|
|
1

| G

Marara not AIP R : -
|
|
|
|
|
- |
- |
* |
Changara - R |
|
|
|
|

T T T T T T
-2 -1.5 -1 -5 0 5
® |ndex knowledge @ Index gender perception
A No. of system actors mentioned Critical actor relations identified

Figure 6. Coefficient plots of ordinary least square models explaining the outcome indices for behav-
ioural drivers. The markers represent the coefficients of the dummies for the control subsamples, the
thick lines the 90% and the thin lines the 95% confidence intervals. Marara AIP subsample is the refer-
ence group. Lines not touching the zero dotted line indicate that the outcome for the respective
control group was significantly different from the Marara AIP subsample.
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critical strategy to enhance system integration. Women were seen as particularly disad-
vantaged in accessing extension services and markets. Hence, AIP members expressed
the need to strengthen women’s technical knowledge and decision-making capacity
and women farmer representation through the AIP.

As an initial step toward enhancing knowledge and understanding of the system, the
MOREP project applied system mapping with the AIP participants. In addition, the
project, in cooperation with extension agents, offered trainings, demonstrations and
participatory experiments for testing a wide range of improved agricultural, livestock
and feed and fodder management options on farms. The project strengthened the
capacity of AIP members to adopt and integrate practices that enhance legume
yields, improve livestock production, assess and manage soils more effectively, and
expand as well as improve feed and fodder production. To facilitate farmers’ access
to legume seed, a training on community-based legume seed multiplication was organ-
ised, and a forage legume seed bank was established. Farmers received three crop
residue chopper machines to gain experience in their use and in group management
by AAPACHIMA members. Restocking of goats was specifically intended to link
resource-poor farmers to sustainable livelihood and income opportunities. MOREP
organised exposure visits to meat processors and markets to improve understanding
of market mechanisms. Participatory farm health experiments were another approach
to support learning.

As a first step of related outcome assessments, farmers self-evaluated their progress at
interim monitoring visits and review workshops. Women and poor farmers especially
appreciated the participatory learning format as they were usually side-lined by other
knowledge-exchange schemes. AIP members further expressed that government exten-
sion officers who were involved in the AIP became more responsive to farmers’
demands, improving partnerships to last beyond the project.

Women farmers expressed that they most strongly benefited from crop demon-
strations, goat restocking, and pass-on and market activities as all these enhanced their
assets and negotiation power.

We developed an index to quantitatively assess individual-level knowledge and under-
standing outcomes. Marara community members directly participating in the AIP
showed significantly better knowledge than Changara respondents. There was no signifi-
cant difference in knowledge and understanding between AIP members and the control
groups in Marara (Figure 6, Appendix 2.1).

4.3.3 Land tenure and asset security
ATP members highlighted that insecure land tenure exposed them to the risk of mining
companies taking land without compensation. They argued that the formal recognition
of land ownership would support long-term commitment by AIP participants to invest in
agriculture and rangelands, as well as in water and market infrastructure. In addition,
livestock theft discouraged investments in livestock keeping. Insufficient law enforce-
ment responses lead to an almost uncontrolled situation. For example, social conflicts
had undermined traditional systems of mutual assistance, resulting in a reluctance to
assume the risks associated with lending or borrowing livestock.

On demand by the AIP members and with support by the MOREP project, a local
NGO supported the registration of the AAPACHIMA farmer association and advocated
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the association’s land title claim to the local market place and adjacent agricultural land.
The registration of AAPACHIMA was accompanied by the demarcation and titling of
13,000 ha of land, including the Marara livestock market and associated grazing land.
Key informants, including local government officials, extension officers, and community
members expressed that the formal land title improved coordination with the local auth-
orities on livestock movement control and reduced theft and illegal slaughter of livestock.
It further created credibility and provided incentives for farmers and private actors to
invest in market infrastructure and to organise more effectively around satellite sales
of goats. Furthermore, improved security was perceived as encouraging communities
to re-establish local goat re-stocking mechanisms.

4.3.4 Market infrastructure development

ATP members emphasised the importance of a well-functioning market system, thus
underscoring the need for easily accessible market facilities and transparent operations.
At baseline, farmers showed limited willingness to engage in improving the existing
market system, reflecting a general lack of trust in the market system. They expressed
difficulties in directly communicating with market actors to establish more effective
market arrangements. Large abattoirs, in turn, were actively seeking to purchase more
goats of higher quality from smallholder farmers. AIP members also acknowledged the
importance of better and coordinated collaboration with more diverse market actors
(see section on social capital above). They saw the potential to create incentives for
market actors, including farmers, through collaborative arrangements and investments
in more functional market infrastructure.

The AIP with project support facilitated an innovation process between farmers, large
abattoirs, and other market actors to address limitations in the market system associated
with high transaction costs, unreliable supply of livestock to abattoirs, and untransparent
contract conditions. Structured discussions opened up a dialogue, and farmers learned
about meat quality and market requirements. In addition, the project had a goat restock-
ing and pass-on component, to provide extremely poor farmers, notably women-headed
households, with access to goats. The approach was designed as a social support measure
in response to abandoned traditional assistance mechanisms. Goat recipients were men-
tored by established goat owners.

Key informants stated that as the result of this process, extension officers started con-
necting farmers with the private sector, which contributes to the long-term impacts of the
ATP. They observed that the new connections eased direct interactions between AIP
members and market actors, for instance, during market events.

Outcome harvesting indicates that the concept of satellite sales was well accepted by
farmers and private actors, and three satellite sales points were established by AAPA-
CHIMA members in 2017, for aggregating livestock for sale to large abattoirs. Commu-
nity members contributed labour and material for the construction. Part of the sales
point concept was negotiation on quality-based prices. It was documented that abattoirs
provided their weighing infrastructure and transport to increase market transparency
and to create trust and incentives for selling higher quality livestock. Quantitative assess-
ments, however, suggest that these developments did not significantly affect selling times
and prices (Figure 5, Appendices 2.4 and 2.5).
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5. Discussion

With reference to our first research objective, our assessments provide compelling evi-
dence that the AIP process catalysed behavioural and institutional changes. The
findings indicate that the AIP influenced the knowledge and agency of its members,
and there are plausible links tying changes in the market and governance contexts to
AIP activities. This combination of behavioural and institutional shifts likely altered
the dynamics of the AIP action situation and has improved livestock, fodder, and
soil management as well as market participation. The participatory co-creation of out-
comes and interventions, combined with a flexible, emergent evaluation process,
allowed participants - including marginalised groups - to enhance their knowledge,
thereby supporting goal-directed behavioural change in line with conceptual frame-
works emphasising adaptive capacity and individual agency (Meinzen-Dick and
Bruns 2024; Michie, Van Stralen, and West 2011). The establishment and formal regis-
tration of the AAPACHIMA farmer association exemplify strengthened collective
agency and self-organisation as foundational institutional changes, which extended
beyond immediate participants (Bisseleua et al. 2018). These institutional achieve-
ments, together with improvements in land tenure security and market infrastructure,
helped generate critical feedback loops reinforcing economic and social subsystems
that underpin more sustained behavioural changes (McGinnis and Ostrom 2014).
These outcomes align with the understanding that food system improvements
require integrated approaches targeting multiple system components while considering
trade-offs and synergies beyond productivity alone (Blundo-Canto et al. 2023; Knickel
et al. 2009; Leeuwis, Klerkx, and Schut 2018). Our findings resonate with literature
positioning AIPs as social learning processes that foster reflexivity and collaboration
among diverse actors, enabling the co-design of socially and contextually embedded
solutions essential to disrupting entrenched path dependencies and advancing socio-
technical innovations in food systems (Cadilhon 2013; Davis et al. 2015; Folke et al.
2010; Hall and Dijkman 2019; Kilelu, Klerkx, and Leeuwis 2013; Swaans et al. 2013;
Turner et al. 2017).

Regarding our second research objective, the study demonstrates the value of a
mixed methods approach to address challenges of evaluating AIPs, which include
the absence of a predefined theory of change, the complexity of interrelated multi-
level system changes, non-linear development dynamics, and participant self-selection
biases complicating clear attribution (Abson et al. 2017; Schut et al. 2018; Wigboldus et
al. 2016). To navigate these complexities, we complemented propensity score matching
with regression adjustments and incorporated outcome harvesting as a participatory,
retrospective evaluation method. Outcome harvesting is particularly suited for AIPs
because it accommodates open, demand-driven interventions where outcomes
emerge dynamically and cannot be fully pre-specified (Beardmore, Jones, and Seal
2023; Wilson-Grau and Britt 2012). Through an iterative process of defining outcomes,
substantiating outcome claims, and formulating outcome statements with active stake-
holder participation, we captured emergent changes unfolding across multiple levels of
the agri-food system. This mixed methods framework importantly facilitated ongoing
reflexivity and continuous refinement of the theory of change, a critical feature for eval-
uating participatory multi-actor innovation processes navigating complex adaptive
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systems (Schut et al. 2016; Wigboldus and Brouwers 2016). On a practical level,
outcome harvesting enriched AIP facilitation documentation and interpretation by
integrating qualitative sources, including workshop reports, field notes, and stake-
holder interviews, alongside quantitative survey data. Bridging retrospective qualitative
insights with quantitative analyses helped mitigate limitations related to self-selection
and imperfect counterfactuals, thereby providing a more credible assessment of the
AIP’s contributions. Our experience underscores that evaluation of complex, adaptive
innovation platforms benefits greatly from methodological pluralism and the active
involvement of diverse actors throughout the process - lessons that can inform and
strengthen future agricultural innovation and extension initiatives (Klerkx, Van
Mierlo, and Leeuwis 2012; Leach et al. 2012; Njuki et al. 2023).

6. Conclusions

Our study responds to calls for deeper understanding of the outcomes of participatory, open,
and flexible multi-actor innovation in complex environments. Process participants, system
actors, and development agents want to understand what returns can be expected from
AIPs. We present an approach for assessing outcomes of such processes and shared evidence
on the fruitful role of AIPs in transforming food systems. Nurturing dialogue and reflection
among all actors around the process of diagnosis and visioning, planning, and review of
interventions fosters mutual understanding and momentum for collective improvement
and adaptation to change, thus altering values and beliefs at the collective level. We hope
that our results increase extension agents’ confidence in applying AIPs at a larger scale.
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