Farmers do better when
they combine innovations

Farmers weed a rice paddy in an irrigation farm. PHOTO/COURTESY/THECONVERSATION.COM

The evidence
~highlights a simple
but powerful idea:
climate-smart
agriculture is most
effective as a sys-
tem, not asa set of
stand-alone tools.

mallholder farmers in

West Africa’s Sahel face a

harsh and worsening cli-

mate. Rainfall is erratic,
temperatures are rising,soils are
degrading, and droughts have
become more frequent.

In Mali and Niger, millions of
rural households rely on rain-
fed farming. These stresses pose
a threat to food security and
livelihoods.

As agricultural economists we
conduct research on how cli-
mate-smart interventions af-
fect farmers’ crop revenue and
income. Th latest research fo-

© cused on five staple crops wide-
ly grown across the Sahel — cow-
pea, groundnut, maize, millet
and sorghum. We examined
which technologies delivered
the greatest benefits and what
enabled or limited their adop-
tion.

Data from 3,371 smallholder

farm households across eight -

- agricultural regions in Ma-
. li and Niger indicated that cli-
mate-smart technologies signif-
icantly enhanced farmers’ wel-
fare. Climate-smart agricultural
technologies include improved
v seed varieties, agrochemicals
and sustainable land manage-

ment. They aradesigned to in-

. crease crep productivity and

strengthen resilience to climate
stress. =

Farmers using these technolo-
gies reported higher crop sales
revenue and income than their
counterparts who relied solely
on traditional farming methods.
“Climate-smart technologies
increased yields, reduced cli-
mate-related losses and in-
creased marketable output. For
example, improved seed varie-
ties boosted productivity and
drought tolerance, agrochem-
icals strengthened soil fertili-
ty and crop health, and sustain-
able land management practic-
es conserved moisture and soil
quality. Together, they made
farms more resilient to erratic
rainfall and climate shocks.

However, a key insight
emerged: substantial gains oc-
curred only when technologies
were used together. For exam-
ple,combining improved seeds
with agrochemicals maximised
crop output potential. Combin-
ing sustainable land manage-
ment with agrochemicals en-
hanced nutrient efficiency and
long-term soil health.

Using full or partial combina-
tions of these technologies yield-
ed the largest welfare gains, rais-
ing crop revenue by over $307
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in crop sales revenue per
‘hectare and $95 more in
methods. -

: vation, intercropping, crop ro-
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(Shs1.1m) per hectare. Relying
on a single innovation offered
far smaller benefits.

The evidence highlights a
simple but powerful idea: cli-
mate-smart agriculture is most
effective as a system, not as a set
of stand-alonetools. 3

Climate-smart agricultural
technologies used by the farm-
ers

Three categories of cli-
mate-smart technologies com-
monly promoted across sub-Sa-
haran Africa were studied.

Improved seed varie-
ties: drought-tolerant, ear-
ly-maturing or disease-resist-
ant varieties of staple crops.
Sustainable land manage-
ment: soil and water conser-

tation, mulching, improved
spacing and minimum tillage.
Agrochemicals: fertilisers and
pesticides. The research identi-
fied six usage pathways, ranging
from non-users to farmers who
used all three technologies at
the same time.

Where the researchtook
place

The study covered eight major
agricultural regions across Mali
(Kayes,Koulikoro,Sikasso,Ségou)
and_Niger (Tillabéry, Dosso,
Maradi, Zinder). These regions
form the backbone of cereal and
legume production in the Sahel
but are also among the most cli-
mate-vulnerable areas in the
world. Rainfall is low and errat-
ic, soils are stressed, and most
farmers rely entirely on rain-fed
systems.

The farming households se-
lected for the study cutacross 32
communes and 320 villages, pro-

of local farming conditions. Our
research showed that about 85.5
percent of the farmers adopted
at least one climate-smart tech-
nology. The largest group - 25.1
percent (845 farmers) — used
two technologies together, most
commonly agrochemicals com-
bined with sustainable land
management. Only 14.86 per-
cent (501 farmers) used all three
simultaneously.

Combining technologies
brought the biggest benefits

One clear finding emerged:
technologies work better togeth-
er. Farmers who used improved
seeds, agrochemicals and sus-
tainable land management
jointly earned about $307 in
crop sales revenue per hectare

sand $195 (Shs701,000) in crop
income per hectare more than
those using traditional meth-
ods.

Farmers who combined tech-
nologies earned significantly
higher crop sales revenue and
income than farmers who used
the technologies in isolation.

Farmers who relied solely on
agrochemicals earned approxi-
mately $190 (Shs683,000) more
in crop sales revenue per hec-
tare and $95 (Shs341,000) more
in crop income per hectare than
those using traditional meth-
ods.

The research findings show a
broadly similar effect in both
countries. This means policy
programmes should encourage
bundled climate-smart packag-
es.

Factorsthathelp orhinder
adoption

The research further revealed
that farmers’adoption decisions
were shaped not only by agroe-
cological conditions (like soil and
rain) but also by household char-
acteristics, resource endowment
(household assets, off-farm in-
come, total livestock units) and
institutional support including
formal credit, extension services,
and farmer-based organisations.

These factors increased the like-
lihood of farmers using the tech-
nologies.They acted as“adoption
enablers”. Without them, even
effective technologies might re-
mainout ofreach.

However, we found that large

_household size, older farmers,
and longer distances to fields dis-
couraged adoption.

These demographic and infra-
structural constraints were as
influential as agronomic condi-
tions,underscoring the need for
broader investments in rural de-

_velopment.
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