Role of instore promotions in stimulating demand for newer maize varieties
1. Background 
[bookmark: _Hlk120636698]New maize varieties are released regularly in the Kenyan market, giving farmers a wide range of options.  Yet, despite the potential genetic gains from new varieties (Masuka et al., 2017; Setimela et al., 2017), farmers prefer older varieties that have been in the market for a long time. Providing in-store promotions when farmers make seed purchases may draw farmers’ attention to newer varieties and induce trial and experimentation with these varieties. Stimulating farmer experimentation with newer varieties is especially useful in contexts that lack reliable information on the new varieties.
This study tests the role of in-store promotions in the form of a simple information intervention and price discounts in stimulating farmer demand for newer varieties. Further, different framing of the promotions is used to test the most effective ways of presenting the price promotions to consumers. Previous work in marketing psychology posits that consumers react differently to the same valued promotions framed differently.

2. Study Design
2.1. Sample and population
The study population consists of farmers who purchase maize from agro-dealers in Kenya's Machakos, Meru, Muranga, and Tharaka Nithi counties. The study collaborated with forty-four agrodealers who consented to set up an information booth outside their shops to allow us to intercept farmers as they came in to buy seed. One thousand seven hundred and ninety farmers consented to participate in the study.

2.2. Experimental design
Farmers were intercepted as they purchased maize seeds during the March 2023 season. Each farmer was randomly assigned to one of the following experimental groups:
i) Control group: farmers assigned to this group did not receive any treatment related to maize varieties. However, they were shown a placebo video with fun facts about agriculture without mentioning maize seeds.
ii) Information-only group: farmers assigned to this group were shown a short video highlighting why there is a continuous effort to breed newer varieties (newer challenges resulting from climate change such as increased incidences of draught and biotic & abiotic stress, depleted soils, etc.). Farmers were also briefed on the process of releasing a new variety, starting from the breeder’s efforts, performance trials, and the regulatory hurdles that a new variety must meet before it is approved to be sold. Farmers were then encouraged to try newer varieties for these reasons. The names of four relatively new varieties that seemed promising in their area were mentioned, and their packaging was demonstrated in the video.  
iii) Information plus approximately 10% discount: farmers assigned to this group received the information treatment identical to the one given to the information-only farmers. Additionally, they were offered a discount valued at 10% of the average retail price of the four varieties under promotion. To test the role of framing of the discount, farmers were further randomly assigned to two sub-groups: a) discount offer for new varieties only: farmers were offered a discount for every packet of seed of any of the new varieties purchased; b) discount offer for a new variety bundled with a variety of choice: farmers in this subgroup were offered the discount as long as they purchased at least a promoted variety for every 2 packets of seed they purchased. Therefore, the discounts applied only if they bought more than one packet of seed and if at least one in every two packets was of the promoted variety. 
iv) Information plus approximately 25% discount: farmers assigned to this group received the information treatment identical to the one given to the information only farmers. Additionally, they were offered a discount valued at approximately 25% of the average retail price of the four varieties under promotion. To test the role of framing, farmers were further randomly assigned to two sub-groups: a) discount offer for new varieties only: farmers were offered a discount for every packet of the seed of any of the new varieties purchased; b) discount offer for a new variety bundled with a variety of choice: farmers in this subgroup were offered the discount as long as they purchased at least a promoted variety for every 2 packets of seed they purchased. Therefore, the discounts applied only if they bought more than one packet of seed and if at least one in every two packets was of the promoted variety.

Figure 1 shows a graphical presentation of the experimental design



Figure 1: Experimental design

2.3. Implementation and data collection
Farmers were invited to participate in the study as they came to purchase seeds. The intervention and data collection followed the steps outlined below:
i) Farmers were requested to participate in the study through a consenting process that explained the objectives of the research and the ethical considerations the study team adhered to. A short survey (referred to as a pre-purchase survey) was then administered to each consenting farmer. The primary data collected include data on demographics, awareness and knowledge of newer varieties, and perceptions of newer varieties (expected performance, price-quality relationship, trust in the new varieties, etc.), varieties planted previously, and varieties planned for the current season and for that specific visit.
ii) The intervention part followed the pre-purchase survey. Each farmer was asked to pick a raffle that placed them in a certain treatment. Each farmer had an equal chance (1/4) of being in any of the four main groups: control, information only, info plus 10% discount group, and info plus 25% discount group. To accommodate the two sub-groups in the 10 and 25% groups, the probability for these groups was set at 1/8 for each sub-group. Therefore, the probability of a farmer falling in each group was: ¼ for the control and information groups and 1/8 for all the four discount sub-groups. To implement this, each raffle basket had 32 pieces of paper: 8 for the control, 8 for the information treatment, 4 for the information plus 10% discount on new varieties treatment, 4 for the information plus 10% discount on bundles treatment, 4 for the information plus 25% discount on new varieties treatment, 4 for the information plus 25% discount on bundles treatment. There was only one raffle box at each agro-dealer shop. Picked raffles were immediately returned to the box (after noting the treatment) so as to retain the 32 raffle pieces all the time and give each farmer an equal chance of belonging to the different treatments. A farmer was then shown a video corresponding to the treatment they had picked and then given a voucher which she went with to the shop. 
iii) After the intervention, the farmer proceeded to the shop to purchase seeds. A field assistant present in the shops guided the agro-dealer on the price to charge the farmer.
iv) A short survey was administered to the farmer after the seed purchase. We refer to this as the post-purchase survey. The exit survey captured data on the seed purchased by the farmer. 
A follow-up survey will be conducted among all the study participants in the March 2024 season, one year after the intervention. We shall collect data on seed varieties planted by the farmers in that season, knowledge, and perception toward the promoted and newer varieties.

2.4. Varieties promoted.
Four varieties were promoted through the study: Pan3M-05, Duma 419, Haraka 101, and Tsavo 4141. These varieties were selected based on the following criteria:
· [bookmark: _Hlk120606396]Newly released varieties 
· Promising varieties in terms of performance, in reference to most adopted variety in the area
· Varieties already stocked but have a small market share. 
· Variety suited to the study area.

2.5. Variable definitions
Main outcomes: 
1. [bookmark: _Hlk120890304]An indicator of whether the farmer purchased/planted any of the promoted varieties during the exit interview and during the 2024 season follow-up: =1 if a farmer planted/purchased any of the promoted varieties and 0 otherwise (Qn 50 in the farmer intercept questionnaire).
2. Total amount of seed in kg of the promoted variety purchased/planted during the exit interview and during the 2024 season follow-up (Qn 52 in the farmer intercept questionnaire).
3. Proportion of the promoted varieties out of the total amount planted
Intermediate outcomes /mechanisms 
4. Self-reported behavior at the shop during the farmer intercept survey: a dummy=1 if a farmer reported that they asked questions related to maize seed and the type of questions asked (Qn 48 and 49 in the farmer intercept questionnaire).
5. Total number of varieties purchased/planted during the exit interview and during the 2024 season follow-up (Qn 50 in the farmer intercept questionnaire).
6. Learning indicators during the 2024 follow-up season: Awareness, perceptions, and knowledge of the new varieties.
7. Indicators for information searching efforts by farmers during the 2024 season follow-up: did they discuss with neighbors, did they attend a demonstration, did they ask experts (agrodealers, extension, seed company representatives).
8. Age of the variety purchased/planted during the exit interview and during the 2024 season follow-up: our information treatment drew people’s attention to new varieties and why it is good to try newer varieties (Computed using the national variety list)
9. Use of other inputs: does the adoption of newer varieties crowd in other inputs? Fertilizer and manure, labor, storage technologies
10.  Maize yields and profits in the subsequent seasons.
Variables to be used as controls, descriptive statistics and balance checks
These variables are computed using the data collected before the intervention in the pre-purchase section of the farmer intercept survey conducted in the March 2023 season.
1. Awareness of the promoted varieties: =1 if a farmer lists any of the promoted varieties as among varieties they have ever heard before the study (Qn 27)
2. An indicator of whether the farmer planted any of the promoted varieties in the previous March season: =1 if a farmer planted any of the promoted variety and 0 otherwise (Qn 21).
3. Number of varieties planted in the previous March Season
).
4. Respondent is male: 1=male; 0=Otherwise (Qn 16).
5. Age of the respondent in years (Qn 17).
6. Number of years of formal education completed by the respondent (Qn 19).
7. An indicator for participation in decision-making regarding the choice of maize seed planted by the household: 1=Yes; 0=Otherwise (Qn 18).
8. An indicator for having grown maize in the last 12 months: =1 if a farmer sold any maize in the last 12 months (Qn 22).
9. An indicator for participation in the output market in the last 12 months: =1 if a farmer sold any maize in the last 12 months (Qn 22).
10. Intensity of participation in the output market in the last 12 months: a continuous variable indicating the proportion of total harvest sold (Qn 23).
11. Farmers’ perceptions about newly released varieties: 3-scale Likert asking farmers about the performance of newly released varieties relative to older varieties ( Qn 31b)
12. Farmer’s risk preferences: measured by adding responses to three variables: an indicator for a farmer who likes trying varieties they have never experienced, an indicator for a farmer who prefers high-risk high-returns investments when making decisions about their inputs, and response on the question on the nine-point ladder measuring farmers averseness to taking risks (Qn 31 k, b,c)
13.  Assets index: measured by adding affirmative responses to the question on the assets owned by the household; plus the response on the number of phones owned by the household (Qn 20, 21) 
14. County dummies
15. Shop level controls: number of varieties available at the shop at the time of survey
[bookmark: _Hlk138149930]Variables for exploratory analysis

3. Empirical strategy
3.1. Main effects	
We shall use OLS regressions to estimate the effect of information and information plus price discounts (at 25 and 10% discounts) on farmers’ seed choices as defined by our main and intermediate outcomes. The regression model that will be estimated is shown as Equation 1.


Where is the outcome variable for farmer j, is the treatment indicator for assignment to the information only treatmentis the treatment indicator for assignment to the information plus 10% discount group, is the treatment indicator for assignment to the information plus the 25% discount treatment,  is a vector of individual, household and shop characteristics  selected from the list of possible controls (as listed in section) using the post-double selection LASSO (Belloni et al., 2014) and  is the individual level error term. We shall test if 

To test the role of bundling the price discounts on new varieties with a variety of choices, we shall restrict the sample to farmers assigned to 25- and 10% discount groups. The role of bundling will be tested using a regression model as shown in Equation 2.


Where  is an indicator for assignment to the bundled treatment and 0 otherwise, the rest are as defined in Equation 1. We shall test if .
3.2. Heterogenous treatment effects
· The treatment effects are smaller for risk-averse farmers.
· Are there differential effects based on the level of wealth of the farmers?
· The effect of the price discounts is lower for farmers who think of price as a signal for quality.
· The treatment effects are higher for people who perceive newer varieties to be less yielding on average as compared to the older varieties.
· The effect of the bundled discounts is higher for risk averse farmers compared to risk loving farmers.
· Treatment effects by gender of the farmer
4. Threats
4.1. Attrition
We shall test whether the likelihood of having a missing outcome is correlated with the treatments. Missing values for the outcome variables maybe because of failure to observe a farmer’s seed choice decision during the intercept or follow-up survey (for instance if a farmer does not buy/plant maize seed) or loss of respondents (refusal, failure to reach the farmer etc..) during the follow-up in the next year. Incase attrition is corelated with the treatments or other observable characteristics, lee bounds and inverse probability weighting will be used to assess the robustness of our results to this differential attrition. 

4.2. Spillovers
We collected data on whether farmers heard about the intervention before visiting the shop to determine the extent of information sharing before the intervention. Spillovers at follow-up will be tested  by asking about social interactions among farmers as well as collecting information on farmers’ geographical   proximity to treatment farmers.  
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