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Background (1/2)

• In African agriculture-based economies, post-harvest losses are relatively high

• 30-50% of food produced in Africa for human consumption is lost or wasted 
(Jones et al., 2015)

• Fruits and vegetables are most affected (Gustavsson et al., 2011)

• The losses estimated at 1.3 billion tons could feed 1.6 billion people (Jones et al., 
2015)

• In a continent heavily dependent on food imports, this is a major problem

• Processing development is a way to decrease these losses 
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Background (2/2)

• Cashew example in Benin (inspired by Houssou et al., 2018; Benin Caju, 2017; 
Zoumarou Wallis et al., 2016; ACi, 2010)
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Social Accounting Matrix (SAM) (1/1)

• 2019 Social Accounting Matrix (SAM) for Benin (Kinkpe et al., 2022)

• 10 household groups (5 rural, 5 urban: Q1-Q5)

• 45 activities,

• 2 cashew activities: only nut (wasting the apple), both nut and apple (without wasting the apple)

• Cashew apple processing activity

• Cashew Nut Shell (CNS) processing activity (CNSL, bio-energy and bio-fertilizer)

• 2 cashew nut processing activities: only cashew nut kernel (wasting the shell), both kernel and shell (without

wasting the shell);

• 9 production factors (2 unskilled and skilled labor; 2 non-agricultural and an agricultural capital; permanent crop,

annual crop and husbandry land)

• Unskilled seasonal labor for cashew farming

• Non-agricultural unused capital for CNS
5
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Scenario design: empirical study (1/1)
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Model (1/2)

• STAGE model (McDonald and Thierfelder, 2015)
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Model (2/2)

• STAGE model (McDonald and Thierfelder, 2015)
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Novel welfare calculation: EVICS (1/1)
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• Equivalent Variation (EV) based only on consumption

• 𝐸𝑉ℎ = ς𝑐
𝑃𝑐0𝑐
𝑃𝑐𝑐

𝛽𝑐,ℎ
∗ 𝐶𝑇ℎ − 𝐶𝑆ℎ − 𝐶𝑇0ℎ − 𝐶𝑆0ℎ

• Savings vary (even with savings-driven closure)

• Savings = welfare for future

• ➔ EV Including Change in Savings (EVICS)

• 𝐸𝑉𝐼𝐶𝑆ℎ = ς𝑐
𝑃𝑐0𝑐
𝑃𝑐𝑐

𝛽𝑐,ℎ
∗ 𝐶𝑇ℎ + 𝑺𝑻𝒉 − 𝐶𝑆ℎ − 𝐶𝑇0ℎ + 𝑺𝑻𝟎𝒉 − 𝐶𝑆0ℎ
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Results (1/7)

• Production and price of targeted sectors
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Figure 3. Production effect
Source: Own compilation

Figure 4. Produce price effect
Source: Own compilation
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Results (2/7)

• Production and price of other sectors
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Figure 5. Production effect
Source: Own compilation

Figure 6. Producer price effect
Source: Own compilation
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Results (3/7)

• Factor price
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Figure 7. Factor price effect
Source: Own compilation
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Results (4/7)

• Income effect
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Figure 8. Income effect
Source: Own compilation
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Results (5/7)

• Poverty reduction effects
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Figure 9. Poverty incidence and gap effect
Source: Own compilation

Figure 10. Population moving out of poverty
Source: Own compilation
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Results (6/7)

• Welfare effect: EV versus EVICS
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Figure 11A. Welfare effects: DEMAND scenario
Source: Own compilation

Figure 11B. Welfare effects: SUPPORT scenario
Source: Own compilation
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Results (7/7)

• Macroeconomic effect

16

Outline Backgrounds Methodology Results Conclusion

Figure 12. Macroeconomic effect
Source: Own compilation
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Conclusion and implications (1/2)

• Cashew byproduct use increases agricultural production and provides additional

income to farmers and processors as well as additional value-added

• ➔ Economic sustainability

• Poverty decreases and households are better off; nutritional security is higher

• ➔ Social sustainability

• Land use for nutrition decreases, cashew nut shell (CNS) processing removes a

polluting byproduct from the environment

• ➔ Environmental sustainability
17
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Conclusion and implications (2/2)

• From 3% of consumers to 97% of consumers of cashew apple juice: marketing,

tasting sections, promotion at national and international events in Benin

• How to support the cashew apple processing:

• Subsidize farmers to acquire first step processing equipment to extract the pulp from

the cashew apple at farm level

• Training farmers for that extraction as well as good quality management

• Processors in cities can collect pulp for further processing (more) easily

• Facilitate cashew product exports
18
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