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Socio-structural factors in the adoption and farmer-to-farmer dissemination of soil
conservation technologies

In Burkina Faso, erratic rainfall and overcultivation cause severe soil degradation.
Although farmers use traditional conservation technologies like Zai (Fig. 1A), stone lines
(Fig. 1B), and organic manure (Fig. 1C), their widespread adoption remains limited. A
primary barrier is the chronic shortage of public extension workers. While farmer-to-
farmer extension—sharing technologies among peers—is a promising supplement,
empirical knowledge regarding the conditions for its success and dissemination pathways
remains insufficient. This study aims to comprehensively understand farmer-to-farmer
extension and quantitatively assess how socio-structural factors and technology-specific
traits impact dissemination.

The results reveal that Zai adoption correlates positively with larger landholdings
and higher proportions of native residents, whereas religious homophily acts as a
constraining factor (Table 1A). Its dissemination is driven by native and highly educated
farmers (Table 1D), highlighting the role of resources and local connections. In the case
of labor-intensive stone lines are adopted mostly by male-headed households (Table 1B)
and disseminate effectively in villages with strong religious homophily (Table 1E),
suggesting that social cohesion supports the necessary collaborative labor. Finally. As for
organic manure, adoption increases with the proportion of native residents (Table 1C), but
its dissemination shows no statistically significant differences across social groups (Table
1F). Furthermore, risk aversion—measured via behavioral games—shows no correlation
with technology adoption or dissemination (Table 1). This indicates that social constraints
and role divisions, rather than individual risk preferences, primarily drive adoption.

These findings support the development of practical extension models that
complement public systems in resource-constrained regions. By leveraging the identified
social conditions, extension strategies can be customized based on local trust networks.
Specifically, highly educated and native residents can serve as effective hubs for Zai,
whereas cohesive religious communities are ideal for spreading stone lines. Given the
tendency for male-headed households to adopt labor-intensive practices, introducing
support packages tailored to specific technology characteristics ensures that female
farmers are not excluded. This approach helps establish sustainable dissemination models
applicable beyond Burkina Faso. Finally, since environmental factors like precipitation
were not fully examined, future research should integrate both social and natural
conditions for comprehensive extension designs.
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Fig. 1. Examples of Zai, stone lines, and organic manure practices

This figure illustrates three widely used soil conservation technologies in Burkina Faso: Zai, stone
lines, and organic manure. Zai is a rainwater harvesting and storage technique using planting pits.
Stone lines involve arranging stones in rows to mitigate soil erosion. Organic manure is applied to

Table 1. Determinants of adoption and farmer-to-farmer dissemination of soil
conservation technologies

Adoption Farmer-to-farmer dissemination
A. Zai B. Stone C. Organic | D. Zai E. Stone F. Organic
Household attributes
Male head 0.02 0.25*** 0.04 -0.04 -0.06 -0.02
(0.04) (0.08) (0.06) (0.06) (0.04) (0.03)
Native head -0.06 -0.09 -0.06 0.12* 0.04 0.03
(0.05) (0.05) (0.04) (0.06) (0.06) (0.03)
Head's education -0.01 0.01 -0.002 0.04** 0.02 0.01
(0.02) 0.02) (0.02) 0.02) (0.01) (0.01)
Head's risk aversion 0.002 0.01 -0.001 -0.01 -0.001 -0.0004
0.0 0.0 0.0 0.0 (0.004) (0.003)
Farm land area (log) 0.08** 0.06 0.01 0.01 -0.01 -0.01
(0.04) (0.04) (0.03) (0.05) (0.05) (0.02)
Village attributes
Native household ratio 0.77** -0.29 0.77** -0.14 0.16 0.10
(0.26) (0.38) (0.32) (0.42) (0.35) (0.15)
Religious homophily -0.72%** -0.34 -0.18 0.17 1.40%** 0.01
(0.26) 0.27) (0.20) (0.28) (0.46) (0.14)
District fixed effects YES YES YES YES YES YES
Pseudo R? 0.02 0.04 0.08 0.18 0.002 0.08
Sample size 650 650 650 227 195 466

"Stone" and "Organic" stand for stone lines and organic manure, respectively. Columns (1)—(3)
display the estimation results using the adoption of each technology as the dependent variable for
the entire sample of 650 households. In contrast, Columns (4)—(6) include only the households that
have already adopted the corresponding technology, with the occurrence of farmer-to-farmer
dissemination as the dependent variable. The values presented are the marginal effects from the
logit models (representing the change in the probability of adoption or dissemination). As each
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