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 Well-functioning markets depend on consistent supply of good quality grain (Hodges et

al., 2011). But many food markets in SSA fail to provide consistently high quality.

 A lack of quality standards for grains creates additional market inefficiencies which

prevent smallholder farmers from participating in cereal markets.

 Farmers are less likely to sell good quality maize into the markets because there is no

quality control or sufficient price premium for quality.

 Farmers place more value on their own grain compared with grain sourced from markets

(Hoffman and Gatobu, 2014).

Introduction

The objective of this study is to investigate how farmers’ storage practices and perceptions

associated with maize quality affect their market participation during the post-harvest season.

Hypotheses

 The use of chemical protectant for storage has no statistically significant effect on the

amount of maize a farmer allocates to sales during the post-harvest season.

 Perceptions about the potential health risks associated with chemical-contaminated maize

have no statistically significant effect on the amount of maize a farmer allocates to sales

during the post-harvest season.

Objective & hypotheses

A model of market participation in two steps following a double hurdle approach 

Step (1)  

𝑚𝑖𝑡 = 1 ∶ 𝑦𝑖𝑡
∗ = 𝜇𝑖𝑡 + 𝑔 𝐶ℎ𝑒𝑚𝑖𝑐𝑎𝑙 𝑢𝑠𝑒, 𝑅𝑖𝑠𝑘 𝑝𝑒𝑟𝑐𝑒𝑝𝑡𝑖𝑜𝑛, 𝐷𝑟𝑦𝑖𝑛𝑔 𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛, 𝑋𝑖𝑡 + 𝑒1𝑖𝑡 > 0

𝑚𝑖𝑡 = 0: 𝑦𝑖𝑡
∗ = 𝜇𝑖𝑡 + 𝑔 𝐶ℎ𝑒𝑚𝑖𝑐𝑎𝑙 𝑢𝑠𝑒, 𝑅𝑖𝑠𝑘 𝑝𝑒𝑟𝑐𝑒𝑝𝑡𝑖𝑜𝑛, 𝐷𝑟𝑦𝑖𝑛𝑔 𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛, 𝑋𝑖𝑡 + 𝑒1𝑖𝑡 ≤ 0

Where 𝑚𝑖𝑡 is the probability of a farmer to sell maize during the post-harvest season and 𝑦𝑖𝑡
∗ the latent variable associated with the decision to sell.

The hurdle (2) is conditioned on a farmer’s probability to sell maize

Step (2): 𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑦 𝑠𝑜𝑙𝑑𝑖𝑡 = 𝛽1𝐶ℎ𝑒𝑚𝑖𝑐𝑎𝑙𝑒 𝑢𝑠𝑒𝑖𝑡 + 𝛽2𝑅𝑖𝑠𝑘 𝑝𝑒𝑟𝑐𝑒𝑝𝑡𝑖𝑜𝑛𝑖𝑡 + 𝛽3 𝐶ℎ𝑒𝑚𝑖𝑐𝑎𝑙𝑖𝑡 ∗ 𝑅𝑖𝑠𝑘 𝑝𝑒𝑟𝑐𝑒𝑝𝑡𝑖𝑜𝑛𝑖𝑡 + 𝛽4𝐷𝑟𝑦𝑖𝑛𝑔 𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛𝑖𝑡 + 𝜹𝑋𝑖𝑡+ 𝑢𝒊 + 𝜺𝒊𝒕

The identification strategy deal with endogeneity caused by:

 Omitted variable bias  controlling for farmers’ unobserved heterogeneity ( 𝑢𝑖), storage goal (consumption, sale, consumption & sales), access to chemical, & observable characteristics (𝑋𝑖𝑡).

 Non-random access to chemical protectant A control function approach  No endogeneity

The study uses a two-wave of data  collected after the harvest seasons 2011/2012 and 2013/2014 for a total of 618 rural households in 6 of the 12 departments in Benin.

Identification Strategy and Data Conclusions

 An increase in expenditure for chemical protectant is associated with a higher probability that

farmers will participate in markets. This likely occurs because they need to cover the cost of

chemical application.

 Farmers who use chemical protectant sell less stored maize when they are unaware of the risk

of chemical use. They expect high marginal value for maize quality (No insect damage &

Residues) that markets cannot pay for.

 Farmers who use chemical protectant sell more stored maize when they are aware of the risk

of chemical use. They might perceive a health risk from applying chemicals to stored maize.

They can move risky maize stocks into markets as chemical contamination decreases the

marginal value of stored maize.
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Maize quality from chemical use

Chemical use provides two quality characteristics: (i) direct effect of pesticides used to control

pests and (ii) an indirect human health effect, operating through the potential exposure has on

farmers' health (Antle and Pingali, 1994).

Quality . 

𝑂𝑏𝑠𝑒𝑟𝑣𝑎𝑏𝑙𝑒 𝑜 = 𝐼𝑛𝑠𝑒𝑐𝑡 𝑑𝑎𝑚𝑎𝑔𝑒 −→ 𝐺𝑜𝑜𝑑 𝑎𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑒 ⇒ 𝑁𝑜 𝑑𝑎𝑚𝑎𝑔𝑒 (  𝑜)

𝑈𝑛𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑏𝑙𝑒 𝑢 = 𝑝𝑒𝑠𝑡𝑖𝑐𝑖𝑑𝑒 𝑟𝑒𝑠𝑖𝑑𝑢𝑒𝑠 −→ 𝐺𝑜𝑜𝑑 𝑎𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑒 ⇒ 𝑁𝑜 𝑟𝑒𝑠𝑖𝑑𝑢𝑒𝑠( 𝑢)

A farmer’s perception (information) about her storage practice affects her belief about maize

quality.

1 − 𝑝(𝑑𝑎𝑚𝑎𝑔𝑒|𝑐ℎ𝑒𝑚𝑖𝑐𝑎𝑙) 0

0 1 − 𝑝(𝑟𝑒𝑠𝑖𝑑𝑢𝑒𝑠|𝑐ℎ𝑒𝑚𝑖𝑐𝑎𝑙)
*

𝑁𝑜 𝑑𝑎𝑚𝑎𝑔𝑒

𝑁𝑜 𝑟𝑒𝑠𝑖𝑑𝑢𝑒𝑠

Econometric results

Rural households market a smaller share of their grain stocks when they have better knowledge

about quality issues and also invest in improving quality. This is most likely because there is no

quality control and the price premium received for higher quality maize is not sufficient to

incentivize improvements or investments in storage. Farmers who sell a larger share of their

maize stocks into markets might perceive that their storage practices impair quality. This

behavior is observed in the use of chemical protectant for which knowledge and information are

limited in rural areas. Our findings highlight the need to develop long term grades and standards

in African grain markets to ensure product differentiation and therefore develop rural markets

through improved sale transactions.

Abstract

Insect damage


