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Study motivation
• It is understood that use of high quality agricultural inputs can 

improve farmers’ yields and gross margins, yet use of inputs has 
remained persistently low in Uganda

• Counterfeit inputs is reportedly widespread and may be an 
important reason why farmers are not purchasing and using inputs

• Implications for farmers
– Consumers face uncertainty and risk when purchasing inputs 

– Farmers are unable to reach full yield potentials from their crops resulting 
in missed income opportunities

• Implications for input market
– Farmers may reduce input use due to uncertainty of quality – Reduced 

demand

– Low quality inputs may push high quality inputs out of the market –
Adverse selection

• Implications for the economy 
– Stagnated growth in the agricultural sector

– Delayed economic development



E-verification Initiative

• The USAID Feed the Future Agricultural Inputs Activity is working 
with partners to introduce the “e-verification” (EV) quality 
assurance system for agricultural inputs in Uganda

• E-verification system: 

– Label genuine ag inputs with a scratch-off authentication code 

– Consumers can send SMS with code and receive return SMS that 
authenticates the product

• Aim of e-verification: 

– Reduce the prevalence of counterfeit and adulterated inputs

– Increase take-up of high quality inputs by farmers

– Increase farmers' profits and yields and improve household welfare

• Introduction of EV herbicide on market planned for first season 
2016



IFPRI E-verification impact evaluation study

Evaluation of the EV project will use an encouragement design to identify the 
effect of e-verification on household and market level level outcomes

Research Questions Outcome measures

Does the availability of EV products reduce 
the prevalence of counterfeiting?

Prevalence of counterfeit ag inputs on 
the market

Does quality assurance through EV products 
motivate farmers to adopt more inputs?

Adoption of ag inputs by farmers

Which farmers are most likely to adopt ag 
inputs?

Farmer characteristics: 
education, beliefs, age, time 
preferences, wealth, gender, 
risk and ambiguity aversion

What is the impact of increased use of 
inputs on farmers’ gross margins and yields?

Crop yields, farm incomes, gross 
margins, food security

What are the network effects of providing 
encouragement to use e-verified products to 
some members of the community? 

Spillover effects and social network 
connections
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IFPRI E-verification impact evaluation study

Evaluation of the EV project will use an encouragement design to 
identify the effect of e-verification on household level outcomes



Evaluation design

• A randomized controlled trial design is infeasible for this 
study because it is not possible to systematically control 
access to EV products through input markets

• Instead, we will measure the impact of e-verification 
using an encouragement design
– Selected 2 villages served by each study market matched on basic 

characteristics and randomly assigned one to be treated with the 
encouragement intervention and the other to serve as a comparison

– In treatment villages households will receive mobile phone-based 
promotions (SMS messages, phone calls, price discounts) for EV 
products to encourage take-up

– Randomly induced variation in take-up allows us to measure impact 
by comparing encouraged to unencouraged households



Treatment arms

• Communities selected for encouragement 
treatment will be randomly assigned to 3 
treatment arms

• Price discounts to trace the demand curve for e-
verified products and to induce random variation 
in take-up rates across market locations to identify 
market level causal effects 

– No discount (40 communities)

– Low discount – 25% mobile money rebate (40 communities)

– High discount – 50% mobile money (40 communities)



Baseline data collection

• Community Listing Exercise (CLE) – June 2014

– Sampled 2 of the listed villages (LC1) per ML matched on characteristics: 
size, distance to ML, share of maize farmers (n = 240)

– Interviewed all households in each LC1 (n = 20,007)

• Baseline Household Survey – July 2014

– Sampled 10 households per LC1 (n = 2,328 )

– The sample was stratified to include 7 HHs with phone access and 3 without 

• Input sample collection – Sept. 2014 & Feb. 2015

– Purchased inputs from agro dealers in all 120 study MLs + 12 MLs in North

market hub

market 
location

market 
location

• Market Survey – April 2014
– 10 market hubs (MH) 

– 120 market locations (ML) 

– 425 agro dealers interviewed

– Listed all villages served by each ML



Baseline Results

• Household survey modules
– Household composition and basic household-level information

– Agricultural production

– Wealth and vulnerability

– Food consumption and expenditures

– Preferences and beliefs

Household characteristics 
Household size (mean) 5.41

(2.9)

Household head is female (%) 26.3   

PADM is the household head (%) 88.5

PADM is literate (%) 64.6

Age of PADM (mean) 44. 9
(16.1)

PADM is female (%) 35.3   

*Standard deviation for means reported in parenthesis 



Suitability of sample for e-verification

• Farming sample
– 88% of PADM’s main economic activity is own farming
– 98.7% cultivated crops in the previous 2 seasons
– 82.7% cultivated maize in the previous season

• Ag input use in the previous season (1st season 2014)
– 7% cultivated hybrid maize
– 10.2% used inorganic fertilizer
– 32.3% used glyphosate herbicide

• Source of inputs in the previous season
– 78% most frequently purchased inputs from an agro dealer 

shop 
– 35% purchased inputs from the nearest ML; 23% purchased 

inputs from the MH town; < 3% purchased directly from 
Kampala 



Suitability of sample for encouragement

PADM has own phone (%) 61.5

PADM has access to a phone (%) 76.0

PADM provided a phone number  (%) 74.5

Number of phone numbers collected 14,910

Household willing to receive promotional messages for 
new agricultural products on primary phone line (%) 98.3



Preferences and Beliefs

• Risk and ambiguity preferences and beliefs on 
counterfeiting are measured qualitatively and 
quantitatively with validated ‘lab-in-the-field’ 
experiments

• Understanding farmers’ risk and ambiguity 
aversion will help to understand the adoption 
behavior we observe in this evaluation



Preferences

Risk preferences
• Farmers may know (or have expectations) of the 

probability of different outcomes when taking risks

• Questions and an experiment designed to measure 
respondents’ preference for safe over risky options 
with known probability of outcomes

Ambiguity preferences
• Farmers may be faced with decisions when they 

don’t know the probability of outcomes

• Experiment designed to measure respondents’ 
preference for knowing the probability of different 
outcome options
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I am willing to take risks in my life
agree/strongly agree

0.744

I am willing to take risks in agriculture 
agree/strongly agree

0.821

I am comfortable in situations in which I do not know the 
likelihood of different outcomes
agree/strongly agree

0.361

If the benefits of a product are not well known, then I will 
tend to invest less in it
agree/strongly agree

0.851
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Chose least risky option in game (out of 6) 0.281

Chose least ambiguous option in game (out of 6) 0.313



Beliefs

Belief measures:
– Assess farmers’ beliefs on the extent of counterfeiting and adulteration of 

agricultural inputs on the market using a direct line of questioning 

– Assess intensity of beliefs using a structured instrument for determining 
farmers’ confidence in the extent of counterfeiting and adulteration 

Proportion

Believe hybrid maize seed quality is lowered by 
adulteration/counterfeiting

0.333

Did not buy hybrid maize because unsatisfied with quality 0.781

Believe herbicide quality is lowered by adulteration/counterfeiting 0.468

Did not buy herbicide because unsatisfied with quality 0.791

Believe fertilizer quality is lowered by adulteration/counterfeiting 0.192

Did not buy fertilizer because unsatisfied with quality 0.692



Counterfeiting Sub-Study

• There are no comprehensive estimates on the 
extent of counterfeit ag inputs in Uganda

• There is need for systematic research on the 
extent of counterfeiting of inputs to better 
understand:
– How the problem effects the markets
– How the problem effects the livelihood of farmers
– How best to address the problem through policy and 

market-based interventions

• For the EV evaluation it allows us to determine 
if the introduction of quality assured products 
discourages counterfeiters 



Sampling strategy

• Samples purchased from all 120 study MLs + 12 
MLs in Gulu

• Randomly selected 2 shops in each ML as the 
primary source shops for sample collection 
(unless there was only 1 shop in ML)

• Purchased up to 4 samples of each input from 
each of the primary source shops without 
duplicating brand/variety and size within the 
same shop 

• If 8 samples of each input were not obtained 
then additional shops were sampled until there 
were 8 samples or until there were no more 
remaining shops



Input sample collection and testing

Input 2014 2015 Input testing

Fertilizer 260 -

• Test the nitrogen content of market 
samples and compare to the claimed 
nitrogen content on the product package 
labels

Herbicide 590 720

• Test the glyphosate content of market 
samples and compare to the claimed 
glyphosate content on the product 
package labels

Hybrid 
maize seed

130 238

• Attempt to match the genetic markers of 
the market samples to the genuine 
reference variety

• Field trials (2015 samples) to assess other 
quality issues that could compromise 
performance of the seed



Fertilizer samples



Herbicide samples
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Maize seed samples



Thank you!
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