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2. MATERIALS AND METHODS

» 479 farmers were purposively selected to represent diverse smallholder
farming systems in Kiambu and Makueni counties (Nyawira et al., 2024).

» Farm-level data were collected using the Holistic Localized Performance
Assessment (HOLPA), covering context, agroecology, and performance
dimensions (social, economic, environmental, agronomic) (Jones et al.,
under review).

» Scores were generated for 13 principles of agroecology based on the data.
» Cluster analysis was conducted to develop a farm typology using indicators

such as land size, livestock, crop types, labor, and income, applying Factor
Analysis of Mixed Data (FAMD) and hierarchical clustering.

3. RESULTS
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constrained clusters, particularly the medium-income cluster (Cluster 1) in
and 5) in Kiambu and both counties, respectively. The location of households Animal Health Biodiversity Synergy

The cluster analysis revealed five distinct groups of farmers (Table 1, Figure 1),
Kiambu and the low-income cluster (Cluster 3) in Makueni. In contrast, fewer
emerged as a key factor driving these differences, together with other important | T * * T T I r— I

which differed in crop area, income levels, livestock numbers, dominant crops, Recycling Input Reduction Soil Health
farmers were found in the resource-endowed clusters, including the medium-
variables such as agroecological zone, crop and livestock income, area under

and county location. Most farmers were concentrated in the resource- T F * * + + + + . ﬁ i ﬁ z
income cluster (Cluster 2) in Makueni and the high-income clusters (Clusters 4 : : ﬁ
vegetables, and number of dairy cattle.
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Table 1: Main farm characteristics of the five clusters

. Q Economic Diversification Knowledge Social Values
Main Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 O 5= : : : 5 - 5 -
characteristics “Resource- “Resource- “Resource- “Resource-endowed, | “Resource-endowed, C?J
constrained, endowed, medium- | constrained, low- high-income high-income }‘4 - 4 - |
medium-income income (Makueni)” | income (Makueni)” (Kiambu)” (Kiambu & Makueni)” 83 ] ] 4
(Kiambu)” Ie) 3 3 3
No. of farmers 118 o8 125 109 29 § 27 27
Crop Area 1.1%0.9 4.1+2.3 1.8%2.3 1.3%1.3 3.2+2.7 E; 1- 1- 21 = .
Fairness Connectivity Governance
Livestock Area 0.1+0.2 1.2%2.1 0.4+0.7 0.1+0.1 0.3+0.6 5 - 5 - 5 -
4 1 4 - 4 -
Dominant Crops Cereals, legumes, Cereals, legumes, Cereals, legumes and Cereals, legumes, Cereals, legumes, 3- 3- 3-
tubers, and and fruits fruits tubers, vegetables, tubers, vegetables,
vegetables and fruits and fruits 2- 21 27
Animal husbandry | Dairy cattle =1, Dairy cattle =4, Dairy cattle =2, Poultry | Dairy cattle = 3, Poultry | Dairy cattle = 2, 1 » 1 . , ] ] L 1 ! ] ] ! !
Poultry = 30, Poultry =52, =27, and Ruminants = | =57, and Ruminants= | Poultry =377, R N ) ) ™ %) N 9 2] x %)
Ruminants=2 Ruminants =4 3 1 Ruminants =3 5- SlLope Ion.
Crop income 173.2 439.7 165.1 884.7 312 Cluster
(USD) 4-
Livestock income | 739.3 442.0 100.8 238.6 292.2 3 - +
(USD)
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8 g Fig. 3:Distribution of scores for the 13 agroecology principles across clusters, showing differences in
E ¢ 1 performance among clusters
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=~ 0 v 4 The analysis revealed differences in agroecology scores for the 13 principles across
o . 5 clusters (Figure 2). Farmers in Makueni (Cluster 2, medium-income, resource-
E 4 endowed) scored higher on recycling and biodiversity, while Kiambu'’s livestock-rich
a ~— __ 1 Cluster 4 (high-income, resource-endowed) performed best on animal health. Clusters
1 (Kiambu, medium-income, resource-constrained) and 3 (Makueni, low-income,
-5.0 2.5 0.0 2.5 5.0 resource-constrained) consistently scored lower across several principles. Significant
Dimension 1 (15.9% variance) differences were found in eight of 13 principles—recycling, input reduction, animal
health, biodiversity, connectivity, fairness, governance, and social values—while
A fél)f;isc’““erp"’t of farmers based on the first two dimensions of the FAMD participation and knowledge showed no differences. Soil health differed between
' Clusters 1 and 3, and economic diversification between Clusters 1 and 2. Overall AE
scores were significantly different only between Clusters 1 & 2, 1 & 3, and 2 & 4
o (Figure 3).
. k.
Fig. 4: Overall agroecology (AE) scores across five farmer clusters. Boxplots
show the distribution of AE scores per cluster, individual points represent farm-
level scores, and pairwise significance between clusters is indicated (*p < 0.05,
**pn < 0.01, *p < 0.001).
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