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Introduction

Billions of dollars have been invested in digital
agricultural  technology across the global
majority. Platforms, apps, and advisory services
have been built, deployed, and distributed to
farmers at scale. Yet the dominant pattern,
documented across countries, is the same:
products reach people, but people don't use
them.

Naledi’s story is one version of this wider pattern.

Naledi grows maize on two acres of farmland
in eastern Uganda. Last season, an extension
worker visited her village and introduced a
mobile advisory service: an app that sends
planting recommendations, weather alerts,
and input prices directly to her phone. She
downloaded it, followed the setup instructions,
and used it twice in the first week.

By the second month, she had stopped opening
it.

She had not stopped farming. She had not
lost her phone. The app had not crashed. The
interface was clear, the content was relevant,
and the onboarding journey had been designed
to be simple. But none of that explained why she
stopped using it.

To understand that, we need to be asking
different questions.

Did the app advise Naledi when she was
receptive and needed it? Did she trust the source
of the recommendation enough to act on it? Did
the first piece of advice match what she later
observed in her crop? Was there a social cost to
using a tool that her neighbors were not using?
Did the app ask her to change a familiar practice
before she had enough confidence that it would
pay off?

Each of these is a distinct barrier and would
require a different design response. Notably,
none of them surfaced in a usability test or in

the funding requirements that shaped how the
product was built.

This is where behavioral science and HCD can
enable meaningful participation and usage.

HCD helps understand the realities in which a
productis expected to be used: people’s routines,
constraints, workarounds, relationships, and
decision contexts. Behavioral science helps
explain the mechanisms shaping behavior
within those contexts: trust, timing, perceived
risk, cognitive effort, social norms, incentives,
and habit. Leveraging both makes it possible
for solutions to be adopted, used purposefully,
and for continued engagement.

Together, the two create a loop rather than a
sequence- design research surfaces dynamics
that reframe the behavioral hypothesis; the
behavioral findings sharpen what co-design
sessions need to explore. The resultis not a faster
route to the same solution, but a different kind of
solution: one built on a fuller understanding of
what needs to change, why it is not changing
already, and what would make change possible.

Both approaches exist and are well known.
What is missing, however, is their consistent
integration into how digital agricultural
innovations are funded, designed, and evaluated.
This piece makes the case for that integration.
We draw on experience across projects in
Uganda, Kenya, Rwanda, Nigeria, and Central
America to show how combining behavioral
research and HCD changes what gets built and
whether it actually works. We then turn to what
this means for funders, because how projects
are resourced determines whether this kind of
work happens at all.

Naledi’'s app still works. The interface is still
clear, and the content is still relevant. What
remains missing is an understanding of why
she stopped using it, and a design process that
accounts for those reasons from the start.
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From insight to design:
The case for integration

Combining HCD and behavioral science expands
the aim of design: from building a usable product
to designing for the conditions under which
that product is understood, trusted, acted on,
returned to, and sustained over time. HCD helps
define the problem space by focusing attention
on what we do not yet know: whether the
problem has been correctly understood, whose
perspectives are missing, what assumptions
are built into the product, and how the tool fits
within the routines, relationships, constraints,
and workarounds of everyday life.

1

Problem definition shifts from products to
systems.

Teams begin by mapping the actors, decisions,
dependencies, and behaviors required to enable
a relevant impact. They do not start by asking
whether users will adopt a solution that already
exists. They ask what must happen for the solution
to create value, who must act, in what order, and
under what conditions. This is where behavioral
and design work earns its cost: assumptions that
would otherwise travel unexamined through an
entire project are surfaced and tested before they
become embedded in the solution.

3

Design becomes behaviorally purposeful.
Insights are translated into specific product
decisions: onboarding flows simplified to reduce
effort, trust signals introduced to address
uncertainty, notification timing aligned with real
decision-making moments, recommendations
attributed to credible sources, and feedback loops
built to show users what their actions produced.
The product is designed not only to be used once,
but to support continued use over time.

Behavioral science then helps explain why the
behaviors required for impact do or do not occur
within that context. It brings frameworks such
as cognitive load, social proof, present bias,
loss aversion, and norm dynamics, making
visible the mechanisms behind choices that
observation alone may not explain. It also offers
a design vocabulary: a way to translate those
mechanisms into specific product decisions, from
how a choice is framed, to when a notification
arrives, to how a recommendation is attributed.

This integration changes the innovation lifecycle
in four practical ways.

2

Diagnosis moves from observation to explanation.
Teams identify where users disengage, and why.
Drop-off may reflect visible sources of friction, such
as effort, confusion, or poor timing. It may also
reflect deeper factors: low trust, perceived risk, social
norms, weak incentives, limited access, or advice that
cannot realistically be acted on. This is where the
loop between HCD and behavioral science becomes
most visible. Design methods surface the dynamics;
behavioral frameworks explain the mechanisms
driving them.

A

Deployment becomes the beginning of learning,
not the end of development.

Teams monitor behavior in real-world conditions,
identify where drop-offs occur, and adapt
accordingly. A tool that performs well during
onboarding may fail during repeated use. A
recommendation that is clear in testing may not

be acted on in the field. Integration is therefore a
continuous practice, not a one-time design exercise,
and projects need to be resourced accordingly.
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This approach applies both to new products and existing ones. In new development, behavioral
and human-centered work shapes decisions from the outset: what to build, for whom, around
which behaviors, and under what conditions. In existing products, the same approach can be used
diagnostically, identifying where users are dropping off, why, and what should be prioritized in
redesign.

In both cases, the effect is the same. Decisions are guided by what users do, why they do it, and what
enables or constrains change. That makes outcomes more measurable and real-world adoption
more likely. The case studies that follow show how this approach works in practice across different
adoption challenges, from sustaining voluntary data contribution to increasing uptake of agricultural
technologies.

Case Study 1
Understanding what motivates voluntary data contributors

Situation

A growing number of agricultural research initiatives rely on voluntary data
contributions from farmers and other participants, for example through conducting on-
farm experiments, validating satellite imagery, or sharing a variety of performance data.
These contributions make research more representative of local realities and reduce
collection costs. But many initiatives struggle to sustain engagement beyond initial
recruitment, and research relationships can become extractive, with little feedback
flowing back to contributors and limited recognition of their effort.

Problem

The standard assumption driving engagement design in these initiatives is that
participation is motivated primarily by material reward like a bag of seeds or a small
payment. When engagement drops off, the instinctive response is to adjust the
incentive. But this framing is too narrow, and it produces engagement strategies that
are poorly matched to what actually motivates people to participate and stay. The result
is a persistent gap between recruitment and sustained contribution that neither better
technology nor higher payments reliably closes.

Methods Applied

Across both settings, we combined the Voluntary Function Inventory (VFI), a
validated behavioral tool that maps motivation across six categories including values,
understanding, career development, social connection, and personal growth, with
HCD methods to co-design engagement mechanisms directly with participants. The
VFI provided the diagnostic: what actually motivates the people in question in this
specific context. HCD provided the response: translating those motivational profiles into
engagement structures that were relevant and credible to the people involved. Neither
of the two would have sufficed individually: VFI without HCD produces insight without
action; and HCD without VFI risks designing engagement around assumed motivations
rather than real ones.
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Setting 1: On-farm researchers in Rwanda and Nigeria

Within the tricot approach to on-farm technology testing that is used widely across
% CGIAR, farmers participate as on-farm researchers. They are conducting trials,
observing results, and contributing performance data on different varieties of seeds
to inform breeding decisions. Little is known about their underlying motivations to
become on-farm researchers.

Applying the VFI in Rwanda and Nigeria, we found that motivations were context-
specific and distributed across all categories rather than concentrated in material
reward. In Rwanda, the strongest drivers were personal development, gaining
new knowledge, and career growth. In Nigeria, social values and the desire to gain
knowledge and skills dominated. A single engagement strategy applied across both
contexts would have been poorly matched to either.

These findings directly shaped the engagement design. We co-designed a feedback
process that addressed the understanding and career motivations: farmers received
the results of their variety testing trials, participated in an interactive workshop
where they learned to interpret those results in the context of broader trial findings,
and received a formal certificate recognizing their contribution and expertise. Both
the workshop and the certificate were highly valued. Closing the feedback loop and
acknowledging expertise are themselves powerful motivational levers, at no greater
cost than a generic incentive payment.

Setting 2: Volunteer image interpreters in Central America

In a second setting, volunteer image interpreters validate satellite imagery of
coffee and cocoa farms. This data supplements a reference dataset that can be
used to make Al models that monitor zero-deforestation (EUDR) compliance. These
models tend to misclassify smallholder production systems with risk of exclusion of
smallholder farmers from export markets. These contributors are recruited for their
capacity to develop a specialized technical skill.

Applying the VFI alongside HCD methods during recruitment and onboarding, we
found that skill development and professional recognition were central motivational
drivers. Participants were drawn not primarily by values or social connection but
by the prospect of building a verifiable technical credential. This finding had direct
implications for how we designed the training process.

Rather than treating the structured training required to produce reliable image
interpretation data as a barrier to participation, we co-designed the curriculum so
that it simultaneously served the project’s data quality needs and the volunteers’
professional development goals. Modules were structured to be recognized as formal
credentials, and the competencies developed were made explicit and transferable.
Participation in the project became a meaningful addition to a contributor’s
professional profile rather than an unpaid obligation.
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Achievements

The feedback workshop and certificate process were adopted as standard practice
within the tricot program, encouraging trial managers to close the loop and
engage with farmers. In Central America, the reframing of training as professional
development increased both recruitment interest and early retention among image
interpreter volunteers, with participants explicitly citing the credential value as a
reason for joining and continuing.

Insights

Three lessons emerge that apply beyond these specific settings. First, motivation
for volunteering in research initiatives is multifaceted and context-specific. Effective
engagement design requires understanding the motivational profile of a specific
group in a specific context, not applying a universal model. Second, social dynamics
matter as much as individual motivation. Who influences whom, and through
what mechanism, shapes whether participation spreads or stalls. Third, the most
powerful engagement levers are often not material. Recognition, feedback, and
the opportunity to develop expertise can drive sustained participation more reliably
than payment alone, and often at lower cost. Designing for these requires the
combination of behavioral diagnosis and human-centered co-design that neither
approach achieves alone. Read more: [1], [2], [3].

Case Study 2
Designing for adoption: The chisel plough in Kenya

Situation

In Kenya’s semi-arid regions, a hardpan soil layer beneath the surface prevents water
infiltration and limits crop yields. A chisel plough, designed to break this layer, offers a
technically effective solution. Farmers who adoptitexperience measurable improvements
in yields and income. The technology is available, the benefits demonstrated, and the
need real.

Yet adoption remains persistently low.

Problem

The gap between demonstrated benefit and real-world uptake is not a failure of the
technology. It is a failure of how adoption was understood and designed for. Initial
assumptions pointed to familiar constraints: limited access to tractors, affordability of
tractor services, and gaps in farmer awareness. These were reasonable starting points,
but they framed adoption as a single decision with a single barrier, and proposed
solutions accordingly: subsidize access, run awareness campaigns, train farmers. When
these responses did not move adoption rates, it became clear that the diagnosis was
incomplete.

Adoption had never been mapped as a sequence of behaviors involving multiple actors,
each with their own constraints and incentives. Without that map, interventions were
addressing individual symptoms rather than the system driving them.
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Methods Applied

We combined behavioral diagnostic methods with HCD to first understand the system
around the technology, and then redesign for the specific behaviors required for adoption
to occur.

Qualitative and ethnographic methods like interviews, group discussions, and
participatory mapping with farmers, tractor service providers, village-based advisors,
blacksmiths, agro-dealers, and local government actors were used to trace how
adoption actually happens in practice, and to identify all the actors involved in making
it possible. Building on the insights, we broke the adoption process into a sequence of
specific behaviors: becoming aware of the tool, trusting its benefits, coordinating access
to tractor services, preparing land at the right moment in the agricultural cycle, and using
the service consistently across seasons. At each stage, we identified the psychological,
social, and structural factors driving or blocking that specific behavior. Findings were
validated through workshops with farmers and other stakeholders. These workshops
helped prioritise the leverage points where interventions were likely to have the greatest
impact and provided an opportunity to refine proposed interventions before committing
to implementation.

Results

The behavioral diagnostic revealed that adoption was stalling at multiple points in the
sequence, for distinct reasons. Farmers relied heavily on social proof, waiting to see
results from neighbors before trying something new, because perceived risk remained
high even where benefits were known. Preparing land required additional upfront effort,
raising the immediate cost of acting. Coordinating with other farmers to access tractor
services introduced delays and uncertainty, particularly where collective demand was
needed to make tractor deployment viable. And existing farming practices continued
to shape what felt familiar and safe, creating inertia that awareness alone could not
overcome.

These behavioral patterns were reinforced by structural constraints: limited tractor
availability, inconsistent pricing, and restricted access to credit. Individually, none
of these fully explained the adoption gap. Together, they created a system in which
adoption stalled not because farmers did not want the technology, but because the
conditions required for the adoption sequence to complete were not reliably in place.

This reframing shifted the design response entirely. Rather than addressing individual
barriers in isolation, the question became: how do we support the full sequence of
behaviors required for adoption to occur, across the multiple actors involved?

The resulting intervention, a Farmer Model Group prototype, was designed around that
sequence.
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Achievements

The Farmer Model Group prototype produced measurable improvements in adoption
rates among participating farmers. Collective resource pooling reduced the financial
barrier at the point of decision. Farmer champions accelerated peer adoption within
their networks. Scheduled tractor access reduced the coordination failures that had
previously caused farmers to miss the optimal window for soil preparation. Participating
farmers reported increased confidence in both the technology and their ability to access
it reliably, a shift in perceived risk that is a precondition for sustained use rather than a
one-time trial. Read more about the case study here.

Insights

Three lessons apply beyond this specific case. First, adoption is a sequence, not a
decision;understanding which behaviors are required, in what order, and involving
which actors is a precondition for effective intervention design. Treating adoption as
a single moment produces solutions that address one barrier while leaving others
untouched. Second, structural and behavioral barriers interact — financial constraints,
coordination failures, and social norms do not operate independently, and interventions
that address only one layer will be undermined by the others. Third, the combination of
HCD and behavioral science is what makes this level of diagnostic precision possible.
HCD frames the design process from exploration, ideation, prototyping, to testing.
Behavioral science explains the mechanisms driving the choices of the actors. Together,
they make it possible to move from a general understanding of why adoption is failing
to a specific, testable design response.
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Note to Funders

Going back to Naledi from the start of this
article. Naledi’'s app still works. The interface
is still clear, the content still relevant. What
was never funded was understanding why she
stopped - and designing for that.

Her story is not an outlier. It is the predictable
outcome of a funding model that consistently
treats behavioral and design work as optional,
supplementary, or late-stage. Digital innovation
efforts increasingly recognize the importance of
technical robustness, usability, and scalability.
Yet success in real-world contexts depends on
whether a sequence of behaviors occurs across
users, stakeholders, and systems over time.
Understanding what those behaviors are, what
drives or blocks them, and how to design for
them is the work of behavioral science and HCD.
When this work is missing or marginal, projects
move forward with untested assumptions about
how people will actually adopt and use a tool.
The result is a gap between what a product can

do and what it actually achieves in the field.
A gap that erodes both impact and return on
investment.

Current funding structures do not consistently
prevent this gap from occurring. Behavioral
research is often introduced late, scoped
narrowly, or treated as an add-on to otherwise
technically driven projects. HCD is more
commonly included, but is often limited to early-
stage user research or interface testing, without
sustained integration into diagnosis, design,
and evaluation. As a result, many projects move
forward without a clear understanding of the
behaviors required for success, the barriers to
those behaviors, or whether proposed solutions
meaningfully address them.

Closing this gap requires a shift in how projects
are scoped, resourced, and evaluated. Funders
are uniquely positioned to drive that shift.
Specifically:

9 Create a dedicated budget line for behavioral research, HCD, and iteration. Funders should
require projects to identify the actors, behaviors, constraints, and decision contexts shaping
adoption before solution development begins, and to keep testing those assumptions through
prototyping, deployment, and post-launch refinement. This work should be explicitly resourced,
not absorbed into generic research, MEL, or product budgets. As a practical benchmark, digital
agricultural innovation grants could allocate a defined share of resources, for example, 10-20%
depending on project stage, risk, and complexity, to behavioral diagnosis, HCD, testing, and
adaptation.

—>  Prioritize behavioral and impact-focused outcome metrics. Measuring whether a tool works
technically, or whether users report satisfaction, is not enough. Require metrics that capture
whether people are actually using the tool, how it is influencing decisions, and whether it is
achieving its intended impact on the ground. This includes both early signals like adoption rates,
return use, completion of key actions, and longer-term indicators of real-world change.

=) Resource iteration and adaptation after deployment. Behavior unfolds over time and evolves as
contexts change. Projects need funding to monitor, test, and refine digital innovations after launch,
not just to build and release them. The integration of HCD and behavioral science is a continuous
practice, not a one-time design exercise.

9 Require multidisciplinary teams as a standard expectation. Technical, behavioral, design, and
UX expertise should be treated as complementary requirements, not optional additions. Funders
can drive this by making multidisciplinary collaboration a condition of funding rather than a
preference in grant requirements, partner selection, and evaluation criteria.
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The cases in this piece- smallholders in Kenya
navigating the decision to adopt a new soil
preparation technology, volunteers in Central
America building technical credentials through
environmental monitoring- are different in
context, crop, and country. What they share is
this: the gap between a technically functional
solution and one that actually changes
behavior was closed not by improving the
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technology, but by understanding the people
using it and designing for how they actually
make decisions. That work requires dedicated
resources, sustained integration, and funders
who recognize it as essential rather than
supplementary.

Naledi’'s phone is still in her pocket. It does not
have to be.
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