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Proposed Paper for presentation 

RANDOMISED CONTROL TRIAL OF A RISK-FREE SAMPLE PURCHASE FOR 

INORGANIC FERTILIZER IN UGANDA 

 

In Uganda, agriculture is the main source of employment for 66 percent of the 

population, contributes about 22 percent to the Gross Domestic Product, and is a 

major export earner (Uganda Bureau of Statistics, 2013). However, farming is still 

predominately done by traditional tillage practices and 25 percent of the Ugandan 

population lives below the poverty line (GoU, 2012). 

Ugandan soil is notoriously nitrogen deficient and several studies have 

documented improved yields between 70 and 800 percent from inorganic nitrogen 

fertilizer (Kasule, 2009, Nkoya et al., 2004 and Namazzi, 2008). An enduring question 

is why average fertilizer use has remained at only 1 kg per hectare annually in Uganda. 

By comparison, the Kenyan average is 32 kg/ha annually and the Tanzanian average is 

6 kg/ha annually (GoU, 2010; Henao and Baanaate, 2006).   

Low fertilizer adoption generally arises due to a combination of lack of liquidity, 

present bias, poor availability of fertilizer, risk aversion, lack of training in fertilizer use, 

and uncertainty about returns (Kelsey, 2013; Duflo, Kremer and Robinson, 2010). 

Which of these constraints is the most powerful is likely to be highly contextual2 and, in 

                                                
2 In Kenya, for example, unpublished research from One Acre Fund found that lack of training was the largest 
constraint followed by lack of liquidity (conversation with Francesco Valente, Program Associate for One Acre Fund 
Kenya). Our mini-pilot with 10 farmers in Uganda suggested that difficulty acquiring fertilizer and uncertainty about 
the benefits were important barriers. 



the case of Uganda, is poorly understood. Better understanding these constraints, and 

finding cost-effective strategies to overcome them, is an especially relevant question 

as Uganda refines its new National Fertilizer Strategy.  

Scientif ic contribution  

Objective 1: Test the viabil ity of a “risk-free sample purchase” sales 

offer to overcome the above constraints and achieve long term and cost-

effective ferti l izer adoption. 

Recent research projects have demonstrated that rent-to-own schemes can help 

bottom of the pyramid customers in East Africa adopt beneficial technologies with 

surprisingly low default rates. This was the case with cook stoves in Uganda (Levine et 

al., 2013) and solar home systems (Rolfes et al., 2014).  

Fertilizer, however, is a consumable product that is not possible to return if 

farmers find it unsatisfactory. The “risk-free sample purchase,” adds the innovation of 

providing farmers only enough fertilizer for 1/8 of an acre. After the growing cycle, if 

farmers observe that the fertilizer has helped, they are invited to pay for the fertilizer 

already used in exchange for being able to continue business with the fertilizer 

distributor.  

This sales method is designed to simultaneously address several of the 

constraints mentioned above: 

 



 

 

 

 

Constraint Mitigant 

Lack of l iquidity Fertilizer is paid for after harvest when the farmer is at 

maximum liquidity. 

Present bias Paying in advance is not necessary in the first round.  

Poor availabil ity of 

ferti l izer 

Fertilizer is delivered to farmers. 

Risk aversion Farmer pays for the fertilizer only after witnessing 

increase in yield.  

Lack of training and 

information on ferti l izer 

use 

Training and ongoing support is provided by the 

salesman/NGO partner. 

Uncertainty about 

returns 

The side-by-side comparison of a fertilized and non-

fertilized plot allows the farmer to estimate yields. 

 

Because the sales offer is administered by a local entrepreneur capable of continuing 

fertilizer distribution, it is possible that this sales offer could provide NGOs or the 



government with a financially sustainable way to encourage long-term fertilizer 

adoption. 

 

Objective 2: Provide evidence as to which constraints are the most 

pressing among smallholder farmers in our study area  

Whether or not a risk-free sample purchase is used by other organizations in the 

future, developing an understanding of the specific constraints to fertilizer adoption 

can help NGOs and governments design targeted programs. Collecting survey and 

revealed preference data at several stages throughout the growing and post-harvest 

season will allow us to describe which of the above constraints presented the biggest 

barrier for adoption. 

Target population  

Our target population is smallholder Ugandan maize farmers. For this pilot 

project we have selected two districts with high maize production from different 

climactic zones within Uganda; Iganga and Masindi (see Appendix 3). We selected these 

districts for having very different socioeconomic and agricultural growing conditions as 

to provide insight into whether this pilot is scalable across Uganda. Our NGO partner will 

help identity two clusters that are not already extensively served by a fertilizer 

distributor or an NGO promoting fertilizer use. 



Description of treatment  

The risk-free sample purchase is provided under an agreement with the farmer 

that if the fertilizer is effective at increasing yields the farmer agrees to pay for the 

fertilizer after harvest. 3 The salesman also will provide instruction in proper fertilizer 

application and assist in staking off 1/8 acre of the field for the fertilizer trial and 1/8 

acre for the comparison plot.4 The salesman then returns one month after harvest,5 

which coincides with the farmer’s maximum liquidity. Farmers who pay for the sample 

fertilizer receive a second sales offer in which they can purchase fertilizer that will be 

delivered to their farm prior to the next planting season. We will explain the second 

offer, and that it is contingent on repayment of the risk-free sample, before farmers 

agree to the first offer (see Appendix 1 for more details). We tested this offer in a pilot 

of 10 farms in July 2014 in which 100 percent of farmers accepted the sales offer.    

This sales offer runs the risk that farmers will claim poor results and not repay.  

However, it is also possible that the social capital of the salesman, along with the 

reward of participating in future business and receiving free delivery, can induce honest 

reporting of results.  

Our implementation partner for this project will be the Grameen Foundation and 

their network of Community Knowledge Workers (CKWs). CKWs are local farmers who 

                                                
3 For this experiment we will provide both DAP and urea. This decision was based on decisions on conversations with 
soil scientists at Makerere University, an agronomist at Balton, Grameen Foundation, Sasakawa, and CADI.  
4 Farmers may be tempted to devote more time and inputs to the fertilized section in order to maximize returns from 
the investment in fertilizer. Having only a small comparison plot that must be treated equally coupled with training and 
continuous monitoring minimizes this temptation. The CKWs will instruct the farmer to maintain good agronomical 
practices for both plots, which they will monitor for consistency in subsequent visits. 
5 At harvest is when prices for maize are the lowest and when school fees are due. Maize, however, holds its value 
for several months and surveys of our mini-pilot participants verified that one month after harvest is a better time to 
repay. 



have been trained in supplying information services, providing support in farming 

practices, and administering surveys.6 Because they are embedded within the 

community, they will be able to deliver the fertilizer immediately at planting time, 

provide direct support in applying the fertilizer and conduct monthly visits to monitor 

compliance.7  

 

 

Concerns on counterfeit ferti l izer 

Due to concerns regarding adulterated fertilizer, we are partnering with a soil 

scientist at the School of Agriculture and Environmental Science at Makerere University, 

who will be providing fertilizer test kits. EPRC staff will use the test kits to test for 

counterfeit fertilizers in terms of quality and correctness in labeling before distributing 

fertilizer to farmers. Balton, a multinational British-owned company, has agreed to 

supply us with the fertilizer.  

Evaluation design  

We will run a randomized control trial of 350 treatment and 350 control farms in 

Masindi and Iganga districts, divided evenly between the two districts. CKWs have an 

                                                
6 In a recent and unpublished IPA study, data collected by CKWs was tested against data collected by professional 
IPA enumerators in a RCT. The study found no difference in survey protocols, and only slightly higher error rates 
among CKWs, concluding that, “CKWs were competent surveyors based on the factors we assessed.” 

7 We believe that using the CKWs and performing monthly compliance visits will not bias the results in a way that 
makes them invalid for other organizations since much of Uganda is served by similar agriculture programs. The 
Government of Uganda maintains agriculture extension workers and One Acre Fund and TechnoServe also offer 
similar farmer support services.  



average service area of about 300 farms. For this experiment we will use 30 CKWs and 

select treatment and control farms through computer randomization of Grameen 

Foundation’s list of farmers in their service area. This will result in 12 treatment farms 

and 12 control farms assigned to each CKW (with a few CKW’s having slightly fewer). 

For a farm to be eligible it must also grow at least a ½ acre of maize and have the 

farmer be the direct beneficiary of farm production (no landlord arrangements).  

CKWs will conduct three formal visits, assisted by EPRC staff and enumerators8, 

to the farm over the course of the experiment (see Appendix 2).  

The first visit will be in mid-February, shortly before maize planting begins.  We 

will offer the treatment group a risk-free sample purchase and offer the control group a 

traditional fertilizer sales offer at market prices.  For farmers who accept the risk-free 

sample purchase, we will stake out two subplots and flip a coin for which receives 

fertilizer. At this time we will collect survey data on past fertilizer use, knowledge of 

fertilizer, and indicators of socioeconomic status. We will also collect a soil sample to 

test for nitrogen levels. 9 We will provide the control group a traditional sales offer by 

which they can purchase fertilizer directly from the salesman on site. In the first visit 

CKWs will be assisted by EPRC enumerators and staff to ensure distribution of fertilizer 

to the farmers and proper administration of the randomized sales offer. 

                                                
8 For purposes of building capacity in conducting RCT, at least two of the six enumerators will be master students of 
Agriculture Economics at Makerere University. 
9  We had discussions with a soil scientist at Makerere University who accepted to partner with us to test the collected 
soil samples.  



At planting time, and on a monthly basis while the maize is growing, CKWs will 

perform informal visits to provide support and collect data on compliance (equal 

treatment of the fertilized and comparison plots, proper fertilizer application).  

Enumerators will perform a midline visit in mid-June when the maize is almost 

fully-grown. At this time we will verify yields by counting the number of ears of maize 

for a sample from both the fertilized and non-fertilized portions of farmers’ plots. 

We will perform an endline visit in August, after the maize has been harvested 

and processed. During this visit CKWs will ask farmers in the treatment group to pay 

for the risk-free sample of fertilizer.  If farmers decide to pay, CKWs will provide a 

second offer whereby farmers can purchase fertilizer for the next season that CKWs 

will deliver for free shortly before planting time. Enumerators will also administer an 

endline survey.  

At this time CKWs will also offer the control group the ability to place orders for 

the next season’s fertilizer. Payment for this fertilizer will happen at the time of 

delivery.  

The primary outcome is whether farmers take the second offer: purchasing 

fertilizer upfront with their own money. This is revealed preference data and therefore 

not susceptible to threats to validity from non-compliance or self-reporting.  

Survey data combined with revealed preference data will be used to examine a 

variety of hypotheses outlined in Appendix 3 (liquidity constraints, information, etc.) 

about the most pressing constraints to fertilizer adoption. 



Spillovers present a threat to validity because farmers in the control group may 

have seen or heard of the side-by-side comparison of fertilizer use on treatment farms 

in their village. CKWs will also offer farmers in the control group free delivery and 

provided a “nudge” toward fertilizer uptake by being visited at their home by a 

salesman (similar to the treatment received by farmers in Duflo, Kremer, and 

Robinson’s 2009 paper). Both threats will lead us to underestimate the true treatment 

effect, but not invalidate findings. We will collect survey data to assess the extent of 

spillover. 

If there are no period effects, the difference in uptake between the first round 

control and second round treatment estimates the treatment effect of the risk-free 

sample purchase relative to simply providing free delivery. In that case, any increase in 

the control group’s fertilizer purchase between the first and second round group 

provides an estimation of the spillover effect + nudge. We will use the CKWs, assisted 

by EPRC as necessary, to collect follow-up data on continued fertilizer use over the 

subsequent 3 years to assess the long-term impact of the risk-free sample purchase on 

fertilizer adoption.  

Power Calculations  

Our primary outcome is the rate of fertilizer uptake in the second round. We 

assume 20 percent of farmers in the first round control group will accept the offer 

(based on our own informal poll of farmers). With a power of 90%, a treatment group 

of 350 and control group of 350 allows us to detect a 12.3 percentage point increase 



in famers using fertilizer at 95% statistical significance.  

We find this power sufficient because a risk-free sample purchase would likely 

not be considered a viable strategy if it accomplishes less than 12 percentage point 

increase in fertilizer uptake. Non-compliance is not taken into consideration in sample 

size calculations. While some farmers may fail to apply fertilizer properly, these non-

compliance rates would be similar to if a risk-free sample purchase were used in the 

future, and the experiment is therefore an appropriate estimate of the treatment 

effect. 

Research Translation  

The Economic Policy Research Centre (EPRC), in collaboration with the Ministry 

of Agriculture, Animal Industry and Fisheries (MAAIF) in Uganda, is currently 

spearheading the development of the national fertilizer policy. Dissemination of this 

study will benefit from the already-established ties EPRC has with other stakeholders in 

the fertilizer industry. We will produce a policy brief for dissemination to MAAIF, 

development partners, EASST/EPRC networks, as well as the network of researchers in 

the US. 

Various NGOs such as BRAC Uganda, Sasakawa Global 2000, One Acre Fund, and 

TechnoServe run programs in Uganda to encourage fertilizer uptake through 

demonstration plots, trainings, providing access to finance programs, and fertilizer 

sales. If a risk-free sample purchase proves effective this could provide them with a 



new strategy to encourage adoption. Our findings regarding which constraints to 

adoption are most pressing could also help them refine their programs.  

Policy Relevance  

Fertilizer distribution in Uganda is mainly done through the private sector, but 

has involved some direct government subsidies. The risk-free sample purchase can 

easily be adopted by the private sector because it is scalable and relatively cheap. It 

also aligns with the government’s new National Fertilizer Strategy (NFS)10 that stresses 

the key role of the private sector in ensuring that the supply and use of fertilizer is 

sustainable, dynamic, competitive, and free of the market distortions that subsidies 

create. 

A key goal of the National Fertilizer Strategy is creating raising demand by 

increasing awareness of the value of fertilizer. A risk-free sample purchase, if 

successful, could provide an innovative approach in accomplishing these objectives in a 

setting where the private sector must drive change. Regardless of the success of the 

risk-free sample purchase, the information we generate about the constraints to 

fertilizer adoption should provide useful insight for policy makers for how to target 

their strategy. 

 

 

 
                                                
10 The NFS, also known as the Uganda National Fertilizer Sub-Sector Development Strategy and Investment Plan 
(NFS): 2014/15-2018/19 currently in its draft form has been approved at Ministry level (Ministry of Agriculture Animal 
Industry and Fisheries). 
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Appendix 1: Description of sales offer 

 First offer Second offer 

 Prior to first planting season 

(February) 

Shortly after first harvest season 

(early August) 

Treatment  

The salesman offers a risk-free 

sample purchase that includes: 

• 1/8 acre worth of DAP and urea 

fertilizer that only requires 

payment after harvest if it is 

effective at increasing yields. 

• Fertilizer delivered to them at the 

time of the offer. 

• Helping stake out 1/8 acre. 

• Training on how to apply fertilizer. 

If the fertilizer form the first round is 

repaid, the farmer is offered the ability 

to purchase fertilizer for the next 

harvest.  

• The distribution partner delivers the 

fertilizers shortly before planting 

(about two weeks later).  

Control 

Traditional sales offer 

• The fertilizer is delivered at the 

time of the offer, thus delivery is 

free. 

Traditional sales offer 

• The salesman allows the farmers to 

place orders for fertilizer for the 

next planting season.  

• The distribution partner collects 

payment and delivers the fertilizer. 

 

 





Appendix 2: Timeline of enumerator visits and data collected 

 

 



A formal visit refers to the farm visits that will be accompanied by EPRC staff and for 

which data auditing will be provided by EPRC enumerators. CKWs will be performing 

monthly visiting that do not appear in this graphic to provide support in fertilizer 

application and monitor compliance. 

Appendix 3: Research questions and data gathered 

Research questions Data collected  

Do farmers not know about fertilizer and its benefits? 

 

Have farmers tried fertilizer and saw no increased yield 

because it was administered wrong? 

Baseline  

Is uptake low because farmers lack of access to fertilizer 

vendor? 

Baseline  

Do liquidity constraints and present bias prevent 

purchase? 

Baseline and Re-ordering + 

endline 

Farmers have tried fertilizer and saw no increased yield 

because their soil is not nitrogen deficient? 

Baseline survey + soil 

sample 

Farmers have tried fertilizer and saw no increased yield 

because used incorrectly 

Baseline + midline 

observation of fertilizer use 

Does the risk-free sample purchase increase sustained 

usage? 

Re-order at endline + 18 

months of follow-up from 

fertilizer vendors 



Do rates of re-ordering among farmers correlate to 

nitrogen levels? (Does the risk-free sample purchase 

successfully create a nitrogen map of the district?) 

Endline + soil sample 

Is there a level of baseline soil nitrogen where diminishing 

returns of fertilization make it unprofitable to apply 

fertilizer? 

Endline + soil sample 

Do control group farms take up fertilizer use because 

they have observed or heard of fertilizer benefits on a 

treatment farm? 

Endline 

 



 Appendix 4: Map of Ugandan districts 

 

 


