
1. Introduction
i. Smallholder farmers play a key role in development in Africa and are always characterized based on land size. 
ii. Climate change adverse impacts are heavily felt by the smallholder farmers, while there exists great diversity in 

smallholder farmers.
iii. Smallholder dairy farmers‘ adaptation to climate change would need the characterization of these farmers with more 

variables other than farm size as the only limiting factor. 
iv. These characterisation should use robust unsupervised models and integrated systems research to show natural 

groupings of smallholder dairy farmers to allow the policy makers to promote climate change adaptation practices. 
v. The lack of a characterisation of smallholder farmer with robust inclusion of key variables based on land survey limits 

options for policy makers as farm size reduces over time. 
vi. This study sought to use cluster analysis to characterize smallholder dairy farmers of Nandi County Kenya.
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2. METHODS
i. Site classification by Agro-ecological zones (AEZ) on basis of 

altitude, rainfall, temperature and predominant land use.
ii. A participatory mapping exercise was conducted using experts‘ 

knowledge to predict whether there were differences in dairy 
production systems across the AEZs. 

iii. The household surveys were done using a questionnaire tool 
customized from the Integrated Modelling Platform for mixed 
Animal Crop systems (IMPACTlite).

iv. Unsupervised learning algorithm was used for cluster analysis. 
Production cluster outputted from the clustering algorithm was 
validated in three ways: 
(1) assessment of cluster robustness, 
(2) comparison of the cluster membership reallocation (differential 

allocation of households to clusters for training and testing 
datasets), and 

(3) evaluation of the proportion of variation explained by the clusters.

3. Results 

4. Conclusion and recommendation
i. The major result of this study was that with as 

many as 28 variables the cluster analysis revealed 
only four distinct natural groupings. 

ii. This study shows how to form similar sets of 
variables about natural groupings of smallholder 
dairy farmers 

iii. The nature of the key variables used in these 
groupings. 

iv. Hierarchical clustering was appropriate for and 
could also be applied to qualitative variables. 
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