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A.1. Measuring the quality of fertilizers and seeds 

The purchases of urea were done in connection with the first planting seasons of 2013 and 

2014. We conducted the sampling of retail shops in two steps: first, in each year we randomly 

selected districts from two of the main maize-growing regions (eastern and western regions), 

and second, in each district we enumerated all trading centers and randomly selected a total 

of 20 trading centers. We then sampled up to three retail shops in each trading center. In total, 

96 agro-input retailers were sampled, 50 in 2013 and the remainder in 2014. In addition, 33 

retailers operating in the main agro-inputs market in Kampala ("Container village") were 

randomly selected and visited in 2014, yielding a total sample of 129 retail stores. 

We sent covert shoppers to purchase the samples we tested. We trained a set of 

enumerators with knowledge of the local area and language, and gave them a prepared script 

for how to buy the inputs. These covert shoppers were impersonating poor farmers from the 

area, with clothing and accessories chosen accordingly, with the objective of mimicking the 

purchase of a farmer wanting to begin using fertilizer. We deemed the design appropriate for 

this purpose, as agro-input retailers in the trading centers, and in Container village, serve 

large potential customer bases. 

Between 1–6 bags of 1–2 kilograms each were purchased from each retailer outside of 

the main agro-inputs market in Kampala. For the random subset of retailers where multiple 

purchases were done, two covert shoppers were used, buying on up to three different days, 

with at least two weeks between purchases. In the main agro-inputs market in Kampala, it is 

common to buy fertilizer in larger quantities. For that reason, two 50-kilogram bags were 

purchased by two different buyers from each of the retailers sampled in Container village. In 

total, 369 samples were purchased. 

After the purchase was completed, and once out of sight of the shop, the surveyor 

recorded the price of the sample. The samples were then transferred to Kampala. Each sample 

was tested three times for the content of nitrogen (N) using the Kjeldahl method (Anderson 

and Ingram, 1993) at the Kawanda Agricultural Research Institute laboratory. We use the 

mean of these tests to determine the quality of a sample. Authentic urea should contain 46% 

nitrogen. 

The purchase of retail hybrid seed followed a similar design. Close to the planting 

season in 2014, we identified the 15 closest trading centers surrounding the five research 

stations. We enumerated stores in each trading center and randomly selected 30. According to 

the script, the covert shoppers bought 2–6 kilograms of the same branded seed type as the 



authentic hybrid seed. If the retailer did not carry that particular hybrid seed, the shopper did 

not buy, and the team selected a replacement shop. 

For farmer seed, we enumerated the villages in a 20-kilometer radius around the 

research stations and randomly picked 6–9 villages per site. In each village covert shoppers 

(farmers) bought approximately 3 kilograms of farmer seeds from two farmers. 

 

A.2. Crop management and data collection protocol 

The crop management and data collection protocol followed the methodology outlined in 

Kaizzi et al. (2012). All five sites were managed by the research team and the staff assigned 

to implement the trial protocol were blinded to treatment status of the plots. At each site the 

field was ploughed and harrowed. 10-15 soil samples were collected from each research field. 

The results of the soil analysis indicate that on average, the fields had low levels of soil 

organic matter (SOM), available P (Phosphorus) and total N (Nitrogen) and low to average 

levels of available K (Potassium). Specifically, across the five sites, the levels of soil organic 

matter (SOM) – the major source of nutrients in the soils – were below or close to the 

commonly used critical level (Loveland and Webb, 2003).  

In each plot, 7 rows of seed were planted, with a spacing of 75 cm between rows. In 

each row two maize seeds were planted per hill with a spacing of 30 cm between hills, for a 

total of 105 hills per plot. Fertilizer was applied at 108 kilograms per hectare (which 

corresponds to the official recommendation of 50kg N/ha) in two splits: 54 kg/ha at planting 

by broadcasting and immediately incorporating into the soil and later at tasselling top dress 

with the remaining 54kg/ha. At 2–3 weeks after emergence, the plants were counted, weeded, 

and thinned to one plant per hill. The harvest was done excluding the outer perimeter of the 

plot and the grains were oven dried to correct for moisture.  

 

A.3. Measuring the quality of retail hybrid seeds 

To infer the quality of retail hybrid seed, we used the experimental yield data and compared 

yields across the three types of seed that were purchased and planted: farmer seed, authentic 

hybrid seed and retail hybrid seed. The experimental yield data provide us with plot-specific 

yields for different combinations of seed and fertilizer quality. To determine the quality 

difference between authentic and retail hybrid seed, we estimate what mix of authentic hybrid 

and farmer seed would generate the same distribution of yields as retail hybrid seed.  



Specifically, we used the entire sample of seed across all levels of fertilizer, and 

matched observations by site and nitrogen content of fertilizer applied. Each of these strata 

contains six plots, two growing farmer seed, two growing retail hybrid seed and two growing 

authentic hybrid seed, and we denote the average yield for each seed type across the two plots 

in each stratum 𝑠𝑠 by 𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑠𝑠,𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑡𝑡𝑡𝑡𝑡𝑡𝑠𝑠. We then construct a new variable that is the weighted 

sum of the average maize yield on the plots growing farmer seed in stratum s and the average 

maize yield on the plots growing authentic hybrid seed in stratum s:  𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑠𝑠,𝑚𝑚𝑚𝑚𝑚𝑚 =𝛼𝛼𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑠𝑠,𝑓𝑓𝑓𝑓𝑓𝑓𝑚𝑚𝑠𝑠𝑓𝑓 + (1 − 𝛼𝛼)𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑠𝑠,𝑓𝑓𝑎𝑎𝑡𝑡ℎ𝑠𝑠𝑒𝑒𝑡𝑡𝑚𝑚𝑒𝑒.  We compare the distribution of this variable with the 

distribution of yields generated by retail hybrid seed, 𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑠𝑠,𝑓𝑓𝑠𝑠𝑡𝑡𝑓𝑓𝑚𝑚𝑟𝑟. We judge the two 

distributions to be the same if the first four central moments are equal. 

To estimate 𝛼𝛼 based on matching the mean (𝜇𝜇), variance (𝜎𝜎2), skewness (𝛾𝛾1) and 

kurtosis (𝛾𝛾2) of the two distributions, we use the simulated method of moments (Gourieroux 

and Montfort, 1996). Specifically, we define the vector 𝑮𝑮(𝛼𝛼), which contains the difference 

in the first four simulated moments of the yield distribution generated by mixing farmer and 

authentic hybrid seed with the ratio 𝛼𝛼:1-𝛼𝛼 and the yield distribution of retail hybrid seed 

𝑮𝑮(𝛼𝛼) = ⎝⎛
𝜇𝜇𝑚𝑚𝑚𝑚𝑚𝑚(𝛼𝛼) − 𝜇𝜇𝑓𝑓𝑠𝑠𝑡𝑡𝑓𝑓𝑚𝑚𝑟𝑟𝜎𝜎𝑚𝑚𝑚𝑚𝑚𝑚2 (𝛼𝛼) − 𝜎𝜎𝑓𝑓𝑠𝑠𝑡𝑡𝑓𝑓𝑚𝑚𝑟𝑟2𝛾𝛾1,𝑚𝑚𝑚𝑚𝑚𝑚(𝛼𝛼) − 𝛾𝛾1,𝑓𝑓𝑠𝑠𝑡𝑡𝑓𝑓𝑚𝑚𝑟𝑟𝛾𝛾2,𝑚𝑚𝑚𝑚𝑚𝑚(𝛼𝛼) − 𝛾𝛾2,𝑓𝑓𝑠𝑠𝑡𝑡𝑓𝑓𝑚𝑚𝑟𝑟⎠⎞ .   

  (1) 

We then solve for 𝛼𝛼 that minimizes the squared weighted sum of the moment conditions 𝛼𝛼� = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑌𝑌𝑎𝑎𝛼𝛼 𝑮𝑮(𝛼𝛼)′𝑾𝑾𝑮𝑮(𝛼𝛼) ,    (2) 

where the weighting matrix 𝑾𝑾 is the inverse of the covariance matrix of the data moments, 

which is obtained by bootstrapping the yield distribution 1,000 times.  

 

A.4. Household survey 

A household survey was administered at the end of the second season of 2013 to a sample of 

farmers residing nearby the trading center visited as part of the 2014 fertilizer study (see 

details above). Households were sampled using a two-stage sampling strategy. For each 

trading center, a list of nearby villages (Local council 1) were assembled and villages within 

a 5-kilometer radius from the trading center and 5–10 kilometer distance from the trading 

center were identified. One village within a 5-kilometer radius from the trading center (strata 

1) and one village 5–10 kilometer distance from the trading center (strata 2) were then 

randomly picked. For the sampled villages, a list of households was collected from the Local 



council chairman and 10 households were randomly picked from each strata. The sampled 

farmers were asked for informed consent to participate in the survey. The respondent was the 

head of the household if available at the time of the interview or the closest family member of 

the household head. If neither could be found, or the household refused to participate, a 

replacement household was chosen when possible (replacement rate less than 5%). The 

objective of the survey was to collect detailed information from small-scale maize farmers on 

their agricultural practices, including input use and market interactions, and their expectations 

about the quality of and economic return to fertilizers. In total, information was collected 

from 396 farmers of which 312 were smallholder farmers.1 

In Section 5 (“The economic returns to technology”), we use the household survey 

data to measure the price of maize and complementary expenses to adoption. The market 

price of maize is derived by dividing the total value of the sale with the amount of maize 

harvested and sold during the first season of 2013. Since the reported output price is strongly 

left-skewed, we used the median rather than the mean price. Family labor is derived by 

calculating the number of male and female adult full days (eight hours) of labor (seasonally 

adjusted as data was collected for the last two months of a 5 months season). Expenses on 

hired labor is the response to the question of how much did the household pay, including the 

value of in-kind payments, for hired labor (seasonally adjusted as data was collected for the 

last two months of a 5 months season). 

Fertilizer use is use of inorganic fertilizer in 2013. Improved seeds use is use of 

purchased (improved) seeds (OPV or hybrid) in 2013. 

Household survey data was also used to derive expected maize yield (under three 

different scenarios: (a) without using fertilizer; (b) by applying the recommended amount of 

urea using fertilizer bought from the nearest shop; (c) by applying the recommended amount 

of urea using fertilizer of the best official quality) and expected nutrient content of fertilizer 

purchased from the nearest retail shop. To measure expected maize yield, the respondents 

were first asked to give an estimate of the range of the distribution (i.e. highest and lowest 

possible amount of dry maize in kilos that the farmer would expect to get). The enumerator 

then calculated three evenly spaced mass points between the minimum and the maximum 

stated by the farmer. For each elicitation, farmers were given 10 beans and instructed to place 

the beans on a plate describing the chance that the event in question would be lower or equal 

                                                           
1 The FAO and the International Fund for Agricultural Development define small scale farmers as farmers with 

farms of two hectares or less (5 acres or less). We follow this definition here and also drop farmers with less 

than 0.5 acre (0.2 hectare). 



than this number. Enumerators were asked to check farmers’ understanding in the sense that 

the number of beans for the minimum value should always be zero, the number of beans for 

the maximum value should always be 10 and to prompt respondents to ensure that answers 

are non-decreasing. Respondents viewed by the enumerators as having “Very low 

understanding” of the elicitation questions were dropped and the sample was trimmed for top 

and bottom 1% of expected yield. We also collected data on farmers’ expectations of the 

nitrogen content of fertilizers in the nearest local shop by asking the respondent to assess the 

quality of fertilizer on a scale of 1 to 10, where 0 means there is no nitrogen, 5 means that 

half of the official nitrogen is there, and 10 is the best possible quality. Finally, in section 7 

we exploit farmers’ beliefs about nitrogen content (to measure prior beliefs) of fertilizers in 

the nearest local shop by using the same belief elicitation method as described above. 

Descriptive statistics for the household survey based variables we use are reported in 

Table A4. 

 

A.5. LSMS data and estimation of the residual and the CV 

The Uganda National Panel Surveys (Uganda LSMS-ISA) contain four waves (2009-2010, 

2010-2011, 2011-2012, and 2013-14) of household survey data from which plot specific 

measures of yield, 𝑦𝑦𝑚𝑚𝑖𝑖(𝑡𝑡)𝑡𝑡, where subscript 𝑌𝑌 denotes household, 𝑗𝑗(𝑡𝑡) denotes the plot at time 𝑡𝑡 
(season-year), can be derived for two seasons each in 2009, 2010, 2011, and 2013. Note that 

the plot is time-variant. In each season, all farmers planting at least one plot of maize and 

reporting the quantity for the maize harvested in kilograms of dry grain are included. The raw 

yield data – estimated as metric tons of maize per hectare of land – include observations with 

implausibly large yields and as a consequence the sample is trimmed for top 5% of yield.2 

 

A.6. 2016 Follow-up study 

A follow-up study was completed in May 2016. One of the objectives of the study was to 

assess nutritional dilution of other types of fertilizers, specifically DAP – a multinutrient 

fertilizer with nitrogen and phosphorus as the main nutrients. In the follow-up study we 

followed a similar procedure as for the urea testing reported in section 3, but on a smaller 

scale. Specifically, seven agro-retailer were sampled (one each from seven randomly sampled 

                                                           
2 The top 1% observations in the LSMS data vary between 39.5-5,148 metric tons per hectares (MT/ha), and the 

top 5% varies between 7.4-5,148 MT/ha. Maximum yield, using the experimental yield data, is 2.98 (when 

using traditional seeds and no fertilizer) and 7.4 MT/ha (when using authentic hybrid and authentic fertilizer). 



districts) and three 2kg bags of fertilizer where bought each month for a total of 126 fertilizer 

samples. We tested DAP for percent nitrogen (%N) content (should contain 18 percent 

nitrogen) and percent phosphorus (%P) content (should contain 20 percent phosphorus). We 

then calculate the rate of dilution as the weighted sum of dilution of nitrogen and phosphorus; 

i.e., �1838� �18−%𝑁𝑁𝑗𝑗18 � + �2038� �20−%𝑃𝑃𝑗𝑗20 �, where subscript 𝑗𝑗 refers to DAP sample 𝑗𝑗 and %𝑁𝑁𝑖𝑖 and 

%𝑃𝑃𝑖𝑖 is percentage of nitrogen and phosphorus in sample 𝑗𝑗. The average rate of dilution of 

DAP is 25.9%, ranging from essentially 0 to 91% dilution. See Table A3 for details. 

 

A.7 Additional calculations 

The willingness to pay with uncertainty to the realization of yields when adopting at scale is ∫ ∫𝜋𝜋(𝜃𝜃|𝜔𝜔1, . .𝜔𝜔𝑡𝑡)𝑎𝑎(𝜂𝜂)𝑢𝑢 �𝑝𝑝𝑚𝑚𝑎𝑎(𝜃𝜃) + 𝜂𝜂 − (1 + 𝑎𝑎)�𝑌𝑌ℎ + 𝑊𝑊𝑊𝑊𝑃𝑃(𝜃𝜃)��𝑌𝑌𝜃𝜃𝑌𝑌𝜂𝜂 −10  𝜓𝜓(𝑌𝑌𝑓𝑓) ≥𝑢𝑢�𝑝𝑝𝑚𝑚𝑎𝑎(0)� − 𝜓𝜓(𝑌𝑌𝑓𝑓), 

where 𝜂𝜂 is the shock to yield with density 𝑎𝑎(𝜂𝜂). In the simulations we take this shock to be 

normally distributed with a standard deviation up to one half of the standard deviation we 

estimate on the experimental plots. 

The density of dilution level 𝜃𝜃 after experimenting for 𝑌𝑌 = 1 … 𝑡𝑡 rounds (or on 𝑡𝑡 plots) 

and when 𝜃𝜃� varies each period (variant 2 of the model) is 

                                          𝜋𝜋(𝜃𝜃|𝜔𝜔1, … ,𝜔𝜔𝑡𝑡) =
∏ 𝑓𝑓�𝜔𝜔𝑚𝑚�𝜃𝜃�𝑚𝑚��𝜃𝜃�𝑚𝑚 𝜋𝜋(𝜃𝜃)∫ ∏ 𝑓𝑓�𝜔𝜔𝑚𝑚�𝜃𝜃�𝑚𝑚��𝜃𝜃�𝑚𝑚 𝜋𝜋(𝜃𝜃)𝑌𝑌𝜃𝜃10  .    

 

A.8 Additional references 

Gourieroux, C., and A. Montfort, Simulation-Based Econometric Methods (Oxford 

University Press, 1996). 

Loveland, P. and J. Webb, “Is There a Critical Level of Organic Matter in the Agricultural 

Soils of Temperate Regions: a review”, Soil & Tillage Research 70 (2003), 1–18 

 



B. Additional tables 

 

Table A.1. Percent of households using fertilizer and improved seed varieties 

 (1) (2) (3) (4) 

 % of cultivating 

households using 

any fertilizer 

% of cultivating 

maize growing 

households using 

fertilizer 

% of cultivating 

households using 

any improved 

seeds 

% of cultivating 

maize growing 

households using 

any improved 

seeds 

Burkina Faso 45.0 

(7,408) 

61.1 

(3,768) 

18.5 

(7,405) 

27.8 

(3,768) 

Ethiopia 62.0 

(3,167) 

66.9 

(1,826) 

24.7 

(3,066) 

34.4 

(1,826) 

Malawi 78.4 

(2,039) 

80.7 

(1,970) 

- 48.7 

(1,970) 

Mali 45.2 

(2,230) 

65.0 

(946) 

28.0 

(2,275) 

34.3 

(946) 

Niger 21.1 

(2,126) 

- 14.7 

(2,124) 

- 

Nigeria 41.9 

(2,917) 

49.7 

(1,382) 

- - 

Tanzania 15.1 

(3,061) 

18.8 

(2,066) 

39.3 

(2,769) 

45.7 

(2,066) 

Uganda 6.6 

(2,435) 

9.0 

(1,362) 

21.9 

(2,433) 

26.9 

(1,362) 

Notes. Data from the 2014 Burkina Faso, the 2013/2014 Ethiopia, the 2013 Malawi, the 2014 Mali, the 2014 

Niger, the 2012/2013 Nigeria, the 2012/2013 Tanzania, and the 2013/2014 Uganda LSMS-ISA. All summary 

statistics are weighted at the household level. Sample size in parenthesis. % of cultivating households using 

any fertilizer measures whether the household reports using inorganic fertilizer on at least one plot. % of 

cultivating maize growing households using fertilizer measures whether the household reports using inorganic 

fertilizer on at least one plot and also grows maize on at least one plot. % of cultivating households using any 

improved seeds measures whether the household reports using improved seeds on at least one plot. % of 

cultivating maize growing households using any improved seeds measures whether the household reports 

using improved seeds on at least one plot and also grows maize on at least one plot. No seed varietal 

characteristics are observed in Nigeria. Malawi report seed varieties conditional on type of crop (for some 

crops). Summary statistics for maize growing farmers in Niger is not reported due to small sample of maize 

farmers. 

 

                  



Table A.2. Estimates of the distribution of the noise in the signal equation 

 (1) (2) (3)  (4) (5) (6) 

 Uganda National Panel Surveys  Agricultural trial  

Years  Yield (𝑦𝑦�) 𝜎𝜎𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿/𝑦𝑦� Obs.  Yield (𝑦𝑦�) 𝜎𝜎𝑠𝑠/𝑦𝑦� Plots 

2009-2013 1.39 

(1.34-1.45) 

0.70 2,036  - - - 

2009 1.30 

(1.19-1.41) 

0.52 606  - - - 

2010 1.26 

(1.16-1.35) 

0.55 694  - - - 

2011 1.64 

(1.50-1.77) 

0.32 393  - - - 

2013 1.57 

(1.43-1.70) 

0.26 343  - - - 

2014 - - -  1.82 

(1.63-2.02) 

0.29 30 

Notes. Columns (1)-(3) use LSMS-ISA data for Uganda. Yield (𝑦𝑦�) is average maize yield (metric tons 

per hectare), with 95% CI in parenthesis. The standard deviation 𝜎𝜎𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 in the relative standard 

deviation of the residual, 𝜎𝜎𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿/𝑦𝑦�, is the standard deviation of the residual from a household fixed 

effects regression 𝑦𝑦𝑚𝑚𝑖𝑖(𝑡𝑡)𝑡𝑡 = 𝑠𝑠𝑌𝑌𝑠𝑠𝑌𝑌𝑚𝑚𝑖𝑖(𝑡𝑡)𝑡𝑡 + 𝛼𝛼𝑚𝑚 + 𝜖𝜖𝑚𝑚𝑖𝑖(𝑡𝑡)𝑡𝑡, where 𝑦𝑦𝑚𝑚𝑖𝑖(𝑡𝑡)𝑡𝑡 is maize yield (metric tons per 

hectare) for household 𝑌𝑌, on plot 𝑗𝑗(𝑡𝑡), in period 𝑡𝑡, 𝑠𝑠𝑌𝑌𝑠𝑠𝑌𝑌𝑚𝑚𝑖𝑖(𝑡𝑡)𝑡𝑡 is plot size in hectare, and 𝛼𝛼𝑚𝑚 are household 

fixed effects (see section A.5 for details). Sample selection: In each wave (four waves with yield data 

for 2009, 2010, 2011, and 2013, with two planting seasons per year), all farmers planting at least one 

plot of maize using traditional technologies (i.e. no improved seeds, no fertilizers, no pesticides, and 

no hired labor) and reporting the quantity for the maize harvested in kilograms of dry grain are 

included. As the data include observations with implausibly large yields, the sample is trimmed for 

top 5% of yield. Columns (4)-(6) use experimental yield data. Yield (𝑦𝑦�) is average maize yield with 

traditional inputs (no improved seeds and no fertilizers) with 95% CI in parenthesis. 𝜎𝜎𝑠𝑠 is the standard 

deviation of the residual from equation (8) using the experimental yield data and the relative standard 

deviation of the residual normalizes the standard deviation with average yield based on traditional 

seeds and no fertilizer.  



Table A.3. Rate of dilution (%) of DAP retail fertilizers 

 
Mean 

Standard 

deviation 
Minimum Maximum Observations 

Dilution DAP (%) 25.8 27.2 0.3 91.1 126 

Notes. The rate of dilution of sample 𝑗𝑗 is the weighted sum of dilution of nitrogen and phosphorus; i.e., �1838� �18−%𝑁𝑁𝑗𝑗18 � + �2038� �20−%𝑃𝑃𝑗𝑗20 �. See section A6 for details. 

 

 

 

Table A.4. Descriptive statistics for the household survey based variables 

 
Mean Median Std. dev. Min Max Obs 

Market price maize 757 500 1293 7 15000 205 

Expenses on hired labor 168.2 44.7 418.3 0 5648.1 310 

Family labor days 113 96 111 0 1152 312 

Using fertilizer 0.21 0 0.41 0 1 312 

Using improved seeds 0.48 0 0.48 0 1 312 

Expected yield        

  no fertilizers 1.47 0.98 1.92 0.04 16.5 287 

  fertilizers from nearest shop 2.54 1.59 3.38 0.08 33.6 292 

  authentic fertilizer 5.28 2.24 33.3 0.11 568.1 291 

Expected nitrogen content 28.4 27.6 8.0 4.6 46 295 

Notes. See section A4 for details. 312 smallholder farmers were surveyed. Market price in Ugandan Shillings 

(UGX). Expenses on hired labor in ‘000 UGX. Family labor in days (8 hours/day). Expected yield in metric tons 

per hectare. Expected nitrogen content in percent Nitrogen. 

 

 

 

  



C. Additional figures 

 

Figure A.1. The yield distribution of retail hybrid seed and the simulated seed 

 
The solid line represents the cumulative distribution of maize yields (metric tons 

per hectare) observed on the experimental plots when growing hybrid seed 

purchased from retailers. The dashed line represents the cumulative distribution of 

the simulated maize yield obtained when mixing farmer seed and authentic hybrid 

seed with the ratio 0.52:0.48. 

 

Figure A.2. Rate of returns to technology adoption as a function of average yield 

 
The solid line represents rate of returns to adoption of technologies available in local 

retail markets as a function of the % of baseline revenue (𝜑𝜑). The dashed line 

represents rate of returns to adoption of authentic technologies as a function of the 

% of baseline revenue (𝜑𝜑). See text for details.  
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Figure A.3. Willingness to pay: Adding uncertainty to the realization of yields when 

adopting at scale 

 

The dashed line represents the average willingness to pay in the baseline model where 

each of the 𝑁𝑁 farmers in the household survey experiment for 5 periods with authentic 

fertilizer (see section 7.4.2.) The solid line represents the average willingness to pay 

when adding uncertainty to the realization of yields when adopting at scale (after 5 

periods of experimentations). The additional yield shock (see section A7) is assumed 

to be normally distributed with a standard deviation varying from 0% to 80% of the 

standard deviation we estimate on the experimental plots. 

Std dev. of the yield shock (𝜂𝜂) expressed in % of the std. dev. of noise in the signal equation (𝜎𝜎𝑠𝑠2) 
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Figure A.4 Market for high quality 

 
 

Panel A: Learning after 5 periods 

 
 

Panel B: Share of farmers with a willingness to pay above the market price 

Panel A: Log10 odds ratios in favor of profitable fertilizers after 5 periods when 

authentic fertilizers are supplied under three scenarios. Panel B: Share of farmers with 

a normalized willingness to pay above the market price (𝑊𝑊𝑊𝑊𝑃𝑃 > 1) when authentic 

fertilizers are supplied under three scenarios. Baseline scenario (solid line); 50% 

higher standard deviation than in the baseline scenario (dashed line); 50% lower 

standard deviation of than in the baseline scenario (dotted line).  
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