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Abstract

We conduct the first field experiment of a performance-contingent microfinance contract. A large food
multinational wishes to help micro-distributors in its supply chain with the financing of a lumpy pro-
ductive asset. Working with the firm in Kenya, we compare asset financing under a traditional debt
contract to three alternatives: (i) a novel equity-like financing contract, (ii) a hybrid debt-equity con-
tract, and (iii) an index-insurance financing contract. Experimental results reveal large positive impacts
from the contractual innovations. These findings demonstrate the economic appeal of microfinance
contracts that leverage improved observability of performance to achieve a greater sharing of risk and
reward.
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1 Introduction

Many large multinational firms operate ‘route-to-market’ programmes in developing countries. To
get their products to the end customer — especially in harder-to-reach rural areas and informal urban
settlements — multinationals often rely on a network of ‘micro-distributors’: self-employed individuals
who move consumer products from the firm’s stock points to customers. This large group of micro-
distributors is not formally employed by the firm, but often are highly reliant on the firm for their
income. The multinationals have access to high-quality administrative data on the performance of
their distributors, and recent changes in technology and digital financial services is enabling new ways
for them to manage, monitor and pay these ‘workers’ (Adams, Freedman, & Prassl, 2018; Higgins,
2019; Suri, 2017). While route-to-market activities are highly prevalent in developing countries, there
is a surprising lack of supply chain finance or trade credit provided by the multinationals to their
distributors, and relatively little academic research on the topic.

In this paper, we run the first field experiment of a performance-contingent microfinance contract.
To do so, we work within the supply chain of one of the largest manufacturers of food products in
the world, leveraging novel data to support lumpy capital investments by micro-distributors. We refer
to this corporation pseudonymously as ‘FoodCo’. FoodCo owns a large chewing gum producer in
Kenya, and wishes to help its micro-distributors with the financing of a productive asset to increase
their distribution activities. FoodCo uses two kinds of micro-distributor: (i) individuals who move
confectionery products from stock-points to retailers and (ii) individuals who move products from
stock-points for direct sale to consumers. Both forms of micro-distributor need to transport stock —
and, traditionally, most do so on foot, without the help of a vehicle. In our experiment, we partner with
a local microfinance institution in order to provide new bicycles for micro-distributors. Our purpose
is to understand whether it is profitable for large corporations to finance the acquisition of productive
assets for micro-distributors working within their supply chains through novel performance-contingent
microfinance contracts that share risk and reward more effectively than standard debt contracts. We
use a field experiment to investigate the efficacy of alternative contractual structures for financing
the productive asset. In doing so, we link asset finance repayments to the performance of micro-
distributors, using FoodCo’s administrative data on stock purchases, from which we calculate a profit
measure that is not reliant upon self-reported data by microdistributors.

Specifically, we test four alternative contracts, randomly offered to individuals who were part of
FoodCo’s distribution network and who had expressed an interest in purchasing a bicycle to expand
their distribution operations. All contracts require a 10% deposit to finance the bike purchase; the
contracts differ in the way that the repayments for the remaining 90% are structured. First, we test a
traditional debt contract, in which micro-distributors agree to repay the value of the asset, plus 15%,
spread evenly over 12 fixed monthly payments. This contract — as with other standard debt contracts

— does not involve any linking of repayment obligations and performance. Second, we test an equity-



like contract — in which, over the course of 12 months, clients agree to pay half of the fixed monthly
payment of the debt contract, plus a 10% share of their monthly profits from micro-distribution work.
This contract represents the first innovation in our experiment: by working directly with FoodCo and
having access to their administrative data on distributor stock purchases and the price at which gum is
sold to the end customer, we offer clients the option of making their repayment obligations contingent
upon their self-employment performance (but we do so in a way that does not rely upon self-reported
profits). Third, we offer a hybrid contract; in this contract, monthly payments are calculated in the
same way as the equity contract, but repayments end once the total amount paid reaches the level
required under the debt contract (that is, the value of the asset plus 15%). Such hybrid contracts offer
the repayment flexibility of the equity contract, with reduced risk for the MFI given that a fixed total
amount must still be repayed, and are increasingly being used in high-income countries by digital
payments firms to provide financing for small businesses (Rishabh & Schiublin, 2021)." Fourth, we
offer an index insurance contract; this has the same basic structure as the equity contract, but the sharing
payments were based on 10% of an index constructed from the profits of other micro-distributors in
the region, utilising the fact that we have data for the universe of FoodCo’s distributors across Kenya,
regardless of whether they are in our project. Finally, we have a pure control group, who are not offered
any of the new contracts but maintain full ‘business as usual’ access to the FoodCo microdistribution
program.

We have two main results. The first relates to take-up. Since equity-like contracts directly tax
micro-distributor profits, one may expect adverse selection into such contracts from the ‘best’ micro-
distributors. We find little evidence of this. While overall take-up rates are lower for the equity contract
(53%) than for the debt contract (69%), we find no evidence of systematically lower take-up for indi-
viduals who have higher business profits at baseline, nor for those with greater business management
practices or cognitive ability. We find some evidence of greater take-up into equity contracts for indi-
viduals who at baseline were measured to be more risk averse and for those measured to be more loss
averse, which is consistent with equity contracts providing implicit insurance and downside protection
that is particularly valued by such individuals. Similarly, we do not find any evidence of systematically
lower take-up by the top distributors of the hybrid contract, which has an overall take-up rate of 70%.
The lowest take-up rate is for the insurance contract (45%)j; this is consistent with many previous stud-
ies of micro-insurance that have hypothesised — often without having the data to explicitly test — that
this may relate to basis risk (low correlation between the individual-level performance and the move-
ment of the index upon which payments is made). In our setting, we are able to measure basis risk

precisely due to the detailed administrative data for all individuals inside our project and those outside

! Our hybrid contract is designed such that the duration of the contract extends if the distributor is experiencing low profits,
with a maximum duration of two years, compared to a 12-month duration for all other contracts i.e. in the equity contract,
the distributor may end up paying much less or much more than the debt contract in nominal terms if their profits are low
or high during the 12-month period, whereas under the hybrid contract the distributor is always obligated to pay the same
nominal amount as the debt contract. We provide further details of the calibration of these parameters in the paper.



of it, and we show that basis risk in such contracts is indeed quite large.

Our second main result concerns the downstream impact of the contracts on micro-distributor
profits. Many studies have hypothesised that performance-contingent contracts are likely to induce
moral hazard, either in terms of ex-ante moral hazard (lower effort in business activities) or ex-post
moral hazard (greater likelihood of non-payment of contractual liabilities). We find no evidence of this;
in fact, we find the opposite. The two performance-contingent contracts (equity and hybrid) actually
out-perform the debt contract in a number of dimensions. First, we find no evidence that individuals
assigned to performance-contingent payments move away from the activity in which they are being
taxed; if anything, we actually find that they increase the proportion of their selling activities in chewing
gum compared to individuals assigned to the debt contract (at baseline, the average micro-distributor
has an approximate equal split in the portfolio of goods that they sell between chewing gum and other
consumer goods). Further, our high-quality administrative data on profits reveals large positive impacts
of the performance-contingent contracts on micro-distributor profits, relative to the control and all other
contracts. Specifically, in intent-to-treat terms, we estimate an increase in monthly profits of US$34
for individuals assigned to the hybrid contract, on a control mean of US$11: a quadrupling of profit.
We also find that here is a large and significant effect of the hybrid contract on the biggest category
of household consumption expenditure, food (a 25% monthly increase relative to the control group),
as well as a large positive impact of the hybrid contract on household expenditure on clothing. We
also find that almost all of our contracts lead to positive health outcomes for individuals; this is an
important result if unsurprising (given that many of our respondents were previously walking with
heavy bags of stock). Further, we demonstrate that these results are robust to possible concerns about
our main impacts being driven by ‘business stealing” from respondents who were not offered a bicycle.
Using data on the universe of entrepreneurs in the program, we find evidence of positive spillovers on
participants outside of our experiment. Using survey questions about location of customers, as well
as GPS data from trackers that were attached to bicycles, we show that this unexpected result is likely
driven by the bicycles expanding respondents’ geographical market reach.

We contribute to the literature by drawing together two previously disparate strands of research:
microfinance and supply chain finance. The first literature has identified limited impacts of the stan-
dard rigid microcredit contract on business performance and household outcomes (Banerjee, Karlan, &
Zinman, 2015; Meager, 2018), notwithstanding some evidence of significant heterogeneity in business
impacts (Banerjee, Breza, Duflo, & Kinnan, 2019) and general equilibrium effects (Breza & Kinnan,
2021). Subsequent work has demonstrated the benefits of introducing more flexibility into the stan-
dard contract through ‘repayment grace periods’ (Barboni & Agarwal, 2018; Battaglia, Gulesci, &
Madestam, 2017; Field, Pande, Papp, & Rigol, 2013), and contracts better tailored to the cash require-
ments of farmers (Burke, Bergquist, & Miguel, 2019). Rather than adapting the structure of the classic
microcredit contract to better align repayments with income streams, we push the frontier in this liter-

ature by investigating a more direct way to link repayments to income with what, to our knowledge, is
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the first field experiment of a performance-contingent contract for microenterprises.” Such contracts
may be more appropriate for financing the investments of microenterprises with high but volatile re-
turns, and especially for the most risk-averse microenterprise owners, but until now have only been
tested in a laboratory setting or very small pilot studies.’

We also contribute to the supply chain finance literature, on which there is very little work on
developing countries, despite the prevalence of large multinational route to market programmes and
strong demand for trade credit and financing at various points in the supply chain (Breitbach, 2017;
Maksimovic & Demirgii¢-Kunt, 2001; Prahalad & Hammond, 2002; Sodhi & Tang, 2014).* In an
agricultural setting, Kremer, Jack, de Laat, and Suri (2019) work within a milk supply chain (where
the output is also well observed, like in our setting) and find large benefits to financing a productive
asset for farmers (a rainwater harvest tank). By conducting an experiment with a large multinational,
we shed light on the exciting potential for multinationals to help finance productive assets for micro-
distributors, which has been described by CGAP as the ‘next frontier in financial inclusion’,”> and by
leveraging innovations in technology and digital finance that improve the observability of microent-
perise performance and mitigate problems arising from costly state verification (Townsend, 1979) that
would previously imply that performance-contingent contracts were not optimal for microenterprise

financing.

2 Experimental design

2.1 Study context

In 2013, FoodCo developed a route-to-market micro-distribution program using self-employed micro-
distributors in Kenya. The distribution system is built around small warehouses (called ‘stockpoints’),

which are located in both rural and urban areas. Stockpoints receive deliveries of FoodCo chewing

2 There is, of course, a long tradition of research exploring in an agricultural setting the role of implicit insurance through
share-cropping contracts (Burchardi, Gulesci, Lerva, & Sulaiman, 2019; Stiglitz, 1974)

3 Fischer (2013) uses a lab-in-field experiment to overlay profit sharing on top of joint liability credit arrangements, and finds
that the inclusion of equity-like features can incentivise higher risk-return investments, especially for the most risk-averse
individuals. De Mel, McKenzie, and Woodruff (2019) document results from a pilot with nine high-potential small firms,
and they highlight the challenge of enforcing equity contracts with an actual ownership share in the whole microenterprise,
which we avoid in our setting by focusing on the ‘equity-like’ component of performance-contingent payments based on an
observable profit stream rather than explicit ownership in the whole firm.

4 Our work is also partially related to a literature on interlinked contracts in agricultural settings, such as those for coffee and
cocoa farmers (Bandiera, Barankay, & Rasul, 2005; Casaburi & Macchiavello, 2014, 2019; Casaburi & Reed, 2020; Casaburi
& Willis, 2018; Ghani & Reed, 2020; Kaur, Kremer, & Mullainathan, 2015; Macchiavello & Morjaria, 2015, 2021).

> CGAP is a global partnership of over 30 leading development organisations focusing on financial inclusion and housed at the
World Bank.



gum, which they sell alongside various non-FoodCo products.® Micro-distributors purchase chewing
gum (as well as other products) from stockpoints, before selling to customers (often on foot). They
initially purchase the gum from the stockpoints with an up-front discount to the market price, which
must be paid in full (i.e. no trade credit is provided to them). They additionally receive performance-
related pay in the form of an end-of-month bonus via mobile money (M-Pesa) for every bag of gum
sold. There is no obligation for distributors to sell gum exclusively, but selling FoodCo’s product is
relatively profitable, and they have a strong incentive to stay in the program. This setting is common
to many ‘route-to-market’ distribution programs run by multinational corporations around the world.
Consumer goods and food and beverage firms including Hindustan Unilever, Danone, Hewlett-Packard
and Coca-Cola have run ‘last mile’ route-to-market programs of this general form (Prahalad & Ham-
mond, 2002). Such programs are used to build new markets amongst the poor, as well as to pursue
social objectives through creating income-generating opportunities for participating micro-distributors
(Simanis & Duke, 2014). Like many ‘gig workers’, these micro-distributors can often have an uncer-
tain relationship with their host firm: they are not employees, and they have considerable autonomy —
yet they also are directed by their managers and depend upon the firm. On the basis of feedback from
FoodCo and from micro-distributors, we hypothesised that bicycle access could substantially improve
distributors’ sales. However, bicycles are often prohibitively expensive, costing approximately $100

for a mid-market model. ’

2.2 Contract variants

Our sample consists of micro-distributors who had been in the FoodCo program for at least three
months and who had expressed an interest in purchasing a bicycle to expand their distribution activities.
Interested micro-distributors were invited to a baseline workshop where they completed a number of
surveys and were randomly offered one of four microfinance contracts (designed in collaboration with
FoodCo and our partner MFI):®

(i). Debt: A contract requiring a total repayment amount equal to the asset financing amount plus a

15% mark-up, spread evenly over 12 fixed monthly payments;

(ii). Equity: A 12-month contract that required clients to pay half of the fixed monthly payment of the

debt contract (calculated in the equivalent way), as well as paying a 10% share of their monthly

 Appendix Figure A5 shows a simple illustration of the route-to-market flow of goods, and the two types of entrepreneur
(one type that sells smaller packets of gum directly to end consumers, and another type that sells larger multi-packs to small
retailers such as kiosks).

7 Henceforth, we use ‘$’ to refer to US$, based on the actual Kenyan Shilling (KES) amounts and the baseline USD-KES
exchange rate of approximately 102 at baseline.

8 Randomisation was done using a public draw of balls from a bag. Individuals who drew a ball for the control group were not
offered the opportunity to finance a bicycle using any contract; similarly, individuals who had rejected the contract that they
drew a ball for were not offered any contract for bike financing.



profits (calculated from administrative data);

(iii). Hybrid: A contract in which monthly payments were calculated in exactly the same manner as
the equity contract, but with a flexible contract duration: repayments end when the cumulative
payments reaches the level required under the debt contract (i.e. the asset financing amount plus

a 15% mark-up).

(iv). Insurance: An index insurance contract, which had a similar repayment structure to the equity
contract, with the difference being how the profit-sharing was calculated: the 10% sharing pay-
ments were based on an index constructed from the profits of other micro-distributors in their

region (again, calculated using administrative data).

All contracts required the micro-distributor to pay an initial deposit of 10%. The remaining 90% of
the bicycle price was financed by the local MFI, who bore all the credit risk when financing bicycles for
FoodCo’s micro-distributors. Profit-sharing payments under the equity, hybrid and insurance contracts
were calculated using administrative data on stock purchases and a profit margin given to us by FoodCo,
based on the retail price at which the micro-distributors were required to sell their products. We de-
signed the contracts to be similar in terms of expected net present value for a typical entrepreneur, given
the underlying distribution of entrepreneur incomes in the overall route-to-market program. Specifi-
cally, we designed the contracts such that a micro-distributor with an income of KES 4,000 per month
would have the same repayments and contract duration under all three contracts; this represents the
56th percentile of the income distribution for micro-distributors from our pilot. Based on that pilot
and baseline administrative data, we hypothesised that a contract with performance-contingent pay-
ments had the potential to benefit micro-distributors through the provision of implicit insurance, by
automatically reducing repayment requirements when business conditions are challenging.”

The equity contract requires half of the fixed monthly repayments of the debt contract, plus 10%
of the micro-distributor’s monthly profit. Relative to the debt contract, the equity contract is particu-
larly attractive for insuring downside risk: that is, if the micro-distributor has a bad month, the equity
contract reduces the payments required. This aspect of the equity contract is likely to be especially
valued if micro-distributors are quite risk-averse, or if they have reference-dependent preferences; in
both cases, downside losses will have a particularly high marginal disutility, so the advantage of insur-
ing such losses will be relatively high. Conversely, the disadvantage of the equity contract — from the

micro-distributors’s perspective — is the implicit taxation of high performance. If such performance is

 We confirmed the importance of such a mechanism by analysing in advance the variance of administrative data on incomes
of all micro-distributors in the FoodCo program; this revealed the importance of both within-micro-distributor as well as
between-micro-distributor variation. However, this benefit of performance-contingent payments could also in principle be
achieved by an index insurance contract, which would not directly tax a micro-distributor’s income. Index insurance may also
be preferred to our ‘equity-based’ contracts, if common shocks are the primary concern for micro-distributors. Therefore, to
provide a sharper test of the value of our ‘equity-like’ contracts, we added the ‘insurance’ contract to the set of contracts that
we tested.



concentrated among high-achieving micro-distributors — that is, if some micro-distributors are much
more productive than others — then it is possible that this contract would suffer from adverse selection;
in that case, the MFI would be left sharing profits only with the less productive clients. Moreover, the
performance-contingent nature of payments under the equity contract highlights the potential — at least
in theory — for problems of moral hazard; a sufficiently patient micro-distributor may prefer to take the
bicycle but not to exert effort until after 12 months, when the contract is complete.

The hybrid contract involves performance-contingent repayments, but the contract terminates
when cumulative repayments equal those that would be due under the debt contract. The hybrid con-
tract thus provides the advantages of insuring against downside risk, but without the disadvantage of the
taxation of high performance. We should, therefore, anticipate that the hybrid contract will prove more
popular among micro-distributors than the equity contract. Further, if micro-distributors experience an
endowment effect — such that they would prefer to bring forward the day on which they own the bicycle
outright — then this contract directly incentivises effort. That is, with high profits the distributor is able
to clear their total liability faster and end the contract early.

Finally, the index insurance contract takes a similar form to the equity contract — except that
the payments are contingent on the average profits of other distributors in the region, rather than the
individual’s own profits.' This contract shares a similar advantage to the equity contract — namely,
that it insures the micro-distributor against common shocks through the index. The index insurance
contract is very similar in spirit to ‘Area-based Yield Insurance’ that is used to mitigate asymmetric
information problems in agricultural settings by making payouts based on average yields over clearly
defined geographic units (Carter, Galarza, & Boucher, 2007).!! One advantage of this contract over
standard index insurance contracts — for which take-up in other contexts has been extremely low (Cole
et al., 2013) — is that the monthly calculations offer a greater opportunity for the ‘experienced benefits’
of insurance. This builds upon work in the literature that shows the benefits of experienced payouts on
future take-up (see, for example, Karlan, Osei, Osei-Akoto, and Udry (2014)). As discussed by Cai,
de Janvry, and Sadoulet (2020), with most insurance products it is difficult to learn about the value of
insurance since a ‘positive’ experience with insurance only happens when there is a negative shock,
which is rare. Our product allows more opportunity for experience to be built, given that calculations
are done every month and so the benefits (lower required payments when average profits in the region
are lower) are continuous rather than being rare. As with any index insurance contract, however, the
contract has an important disadvantage: basis risk. That is, the micro-distributor may face a situation
where others at the stock point perform well (perhaps, for example, aggregate demand in the local area
is high), but her own performance is poor (perhaps, for example, she is ill in a particular month). Many

previous microinsurance products have been characterised by very high basis risk, which can partially

10 To mitigate the risk of manipulation, we excluded from the index the profits of distributors in the individual’s own stockpoint.
! For the index, we explored different levels of aggregation, and decided on a region-based index (for the five major regions in
Kenya: Nairobi, Central Kenya, Kisumu, Eastern Kenya, Mumbasa).



explain the very low take-up levels. (Carter, de Janvry, Sadoulet, Sarris, et al., 2014; Clarke, 2016;
Cole et al., 2013). Figure AS illustrates the relationship between micro-distributor performance and
required payments under each contract. Panel A displays payments under the ‘deterministic’ contracts,
where payment amounts due are either completely unrelated to performance (debt contract) or related
only to one’s own performance (equity contract). In contrast, Panel B illustrates payments under the
index contract, which are a realisation of a stochastic outcome (the sales of other micro-distributors in

one’s region).

2.3 Conceptual framework

To fix ideas, we now discuss the trade-offs facing a stylised micro-distributor. We provide an intuitive
discussion in this section, and we formalise the theoretical analysis in Appendix Section A2

Specifically, we consider a stylised micro-distributor who is credit-constrained, and whose pro-
ductivity will increase if she makes a lumpy purchase of a bicycle. The micro-distributor, faced with
our menu of financing contracts, needs to answer two questions. First, the incentive compatibility
question: “under each available contract, how much effort shall I invest in sales for FoodCo (‘on con-
tract’), and how much effort shall I invest in other activities (‘off contract’)?” Second, the individual
rationality question: “given a take-it-or-leave-it decision, which contracts should I accept?”

Risk plays two important roles in our conceptual framework — each of which, in our view, reflects
important features of the actual experience of micro-distributors in our experiment. First — as our

baseline behavioural games show — micro-distributors are risk averse.'”.

This implies that, ceteris
paribus, the micro-distributors value a contract that bundles some degree of risk-sharing. Second,
micro-distributors operate in a risky environment — with the risk increasing along with the micro-
distributors’ use of the lumpy asset. This feature, too, is closely grounded in the real experience of
our respondents. For example, a micro-distributor who cycles her bicycle further to serve new markets
is also putting that bicycle at more risk of being stolen, or destroyed in an accident; similarly, new
markets themselves are intrinsically likely to be more uncertain (Roll, Dolan, & Rajak, 2021).

Three implications follow from this conceptual framework. First, because micro-distributors are
risk averse and risk exposure increases with effort, it follows that performance-contingent contracts
can crowd in on-contract effort relative to the debt contract. It is tempting to think of performance-
contingent contracts simply as ‘taxing entrepreneurial success’ — and, therefore, creating a moral hazard
problem, in which the client directs effort away from the ‘taxed’ activity. Our framework shows that
the opposite may be true — because bundled insurance can directly increase the marginal product of
effort.

Second, performance-contingent contracts should be particularly attractive to clients who are more

12 Specifically, in incentivised risk preference elicitation activities, we find an average certainty equivalent clearly below the
expected payoff.



risk averse. This follows straightforwardly from the insurance element that is implicitly bundled in such
contracts (Burchardi et al., 2019; Stiglitz, 1975, 1989; Stiglitz & Weiss, 1981).

Finally, performance-contingent contacts may be profitable for the client, by facilitating capital
investments — and, indeed, by encouraging additional effort — relative to the no-contract case. In this re-
spect, our theoretical predictions follow the seminal insight of Boucher, Carter, and Guirkinger (2008)
on ‘risk rationing’: namely, that when capital investment brings additional risks, an absence of bundled

insurance implies that profitable investments often do not go ahead.

2.4 Descriptive statistics, contract assignment and take-up

Micro-distributors were first invited to a baseline workshop, where they completed a household survey
and a series of behavioural games. At the end of the session, each of the microfinance contracts was
carefully explained to the respondents; this included several example scenarios and tests of understand-
ing. Respondents were then introduced to a manager from our partner microfinance institution, who
explained that they would be offering the financing contracts for bikes to a randomly-selected subset of
participants. When communicating with participants, the words ‘debt’, ‘equity’ and ‘insurance’ were
never used; contracts were explained using their cash-flow structure in the local language (Swahili),
with each contract colour-coded for ease of remembering.

Between 2017 and 2019, 161 individual distributors participated in the study.'® Their average
age was 31, with 15% female and 73% married. 20% had a post-secondary education. On average,
respondent households had three members. In the three months prior to the baseline survey, mean sales
from all selling activities were $995 (median $418), and mean profits were $133 (median $107). Fo-
cusing just on profits from FoodCo products (taken from administrative data, rather than self-reported),
average profits were $53 (median $34). Only 16% of distributors had employees, 26% also engaged
in another income-generating activity (mostly casual labour), with average income from that source of
$20 (median $0). Total household income was $198 on average (median $142), and total household
expenditure was $196 on average (median $174).

The microfinance contracts were assigned using a public randomisation conducted with an opaque
bag containing coloured balls. Micro-distributors had earlier specified their contract preferences to us,
and those who drew a colour for which they had specified their acceptance were immediately directed to
a representative from the MFI, who was present and proceeded with signing of contracts.'* Individuals
who drew a ball for the control group were not offered the opportunity to finance a bicycle using any

contract; similarly, individuals who had rejected the contract that they drew a ball for were not given

13 During the same period, there was an average of 478 active micro-distributors per month (those with non-zero sales in a
given month) in the wider FoodCo programme from which our participants were drawn. The total number of unique micro-
distributors in the programme over that period was 1,727, reflecting the high attrition rates.

14 As mentioned, FoodCo provided the distributors that were part of its programme, and agreed to provide administrative data
on profits, but the local MFI bore all the credit risk and was responsible for managing non-payments and defaults.
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any contract. The choice of bicycle was made before contract decisions were elicited; most bikes
were ‘work friendly’ bikes with a rear rack.'> In total, 138 of the 161 participants were assigned to
treatment (one of the four financing contracts), with the remainder assigned to control. Appendix Table
Al provides summary statistics, disaggregated by treatment assignment; the table also reports tests of
randomisation balance. For all variables in Table A1, individual balance tests do not reject the null of
no difference across treatment groups.

Columns 1 and 6 of Table 1 display the average take-up rate of the four contracts that were offered.
Specifically, we use a Linear Probability Model with the dependent variable being a dummy for whether
the individual accepted the contract that they were offered and then followed through to providing the
deposit and required documentation. In column 1, the variable ‘Performance-contingent’ pools both
the equity and hybrid contracts , while in column 6 the separate take-up rates are displayed. The highest
take-up rate was for the hybrid contract, at 73%, followed by 68% for the debt contract, 51% for equity
and the lowest take-up rate for the insurance contract at 47%.'° Strikingly, we find little evidence of ad-
verse selection — the most profitable entrepreneurs (using baseline FoodCo income and a median split)
are no less likely to select into the performance-contingent contracts compared to the debt contract.
This is consistent with out simple theoretical framework that suggests that the performance-contingent
contracts can crowd-in effort and allow greater risk-taking and higher expected earnings from using
the bicycle, the value of which dominates the reduced appeal of contracts that directly tax profits. For
supplementary analysis that provides further evidence against such adverse selection, Appendix Table
A6 provides more detailed analysis of heterogeneous taking up using a series of pre-specified variables,
which indicates some evidence of higher selection into the two contracts with performance-contingent
repayments for individuals who at baseline were measured to be more risk averse and more loss averse
(consistent with such individuals valuing the insurance-like characteristics of performance-contingent
payments), but no evidence of lower selection into performance-contingent contracts for ‘higher qual-

ity’ entrepreneur (as proxied by business management practices score or cognitive test scores).

3 Treatment effects

We now analyse the consequences of the various contracts that we implemented. We had access to
administrative data from FoodCo on stock purchases by all distributors in their programme, regardless
of whether they participate in our experiment, which represents 1,727 unique distributors between

2017 and 2020. Distributors purchase gum the FoodCo-registered stockpoints, and FoodCo performs

15 The menu of bikes included one model that is of a higher quality and nearly twice as expensive, one that is ‘female-friendly’
with a dipped bar, and one mountain bike.

16 A formal statistical test does not reject that take-up of the equity contract is the same as for that of debt or hybrid contracts. A
formal test does reject that take-up of the insurance contract is the same as that of the hybrid contract and the equity contract
(p-values of 0.034 and 0.061 respectively). See Appendix Table AS for further details.

11



meticulous checks with field officers and stockpoints to verify the quality of data on purchases, based
on which distributors are paid their end-of-month bonus. We create a panel of monthly profits by using
the purchase data and the profit margin made by distributors for each of the six possible chewing gum
products, based on the fixed price that FoodCo requires distributors to sell at. We aggregate the profits

17" We use the data for distributors

across the six products to create our primary outcome variable.
outside of the experiment for the spillover analysis in the next section, but here we begin with the data
for the 161 distributors who entered our experiment between 2017 and 2019. For all other variables,
we use our face-to-face data, collected quarterly for up to one year post-treatment, until the COVID-19
lockdown. Our data covers all available post-treatment months up until the COVID-19 lockdowns in

March 2020.'® For each outcome, we use an intent-to-treat ANCOVA specification:

yie=PBo+ Y PBrx-Offeredi+7-yio+ i (D
ke{1,...,4}

Here, Of fered;; is a dummy for whether individual ¢ had contract £ randomly drawn. In this
specification, y;qg refers to the baseline value for outcome y (or the average prior outcome, in the case
of administrative data on profits). We cluster at the individual level. In the Appendix, we show that our

results are robust to using randomisation inference. We also report LATE estimates in the appendix.

3.1 Impact of contracts on business activities

Our primary hypothesis, as specified in our pre-analysis plan, is that our treatments affected partic-
ipants’ profits. We find a large and significant positive effect of the hybrid and equity contract on
profits. Column 2 of Table 1 shows this with the pooled variable, and column 7 displays the impacts
separately for the equity and hybrid contracts. On average, micro-distributors assigned to the hybrid
contract experienced a $34 increase in their monthly profits (significant at the 5% level), which is very
large in comparison to the control mean (at follow-up) of $11. The estimated coefficient on the equity
contract is $20 (significant at the 10% level), while the coefficients on the debt and insurance contracts

are $10 and $12 (not statistically significant at conventional levels). In Appendix Table A5.1, we repeat

17 Technically speaking, our measure is a gross profit measure, or “net income before non-working-capital expenses”, since it in-
cludes the main business expenditure of inventory cost, but excludes other expenditure such as travel and labour costs, which
are negligible in this setting where most people are walking or cycling, and most businesses are single-person. Specifically,
average business expenses on raw materials are 40 times larger than the next biggest category (transportation costs).

18 We ended the project in March 2020, with approximately 85% of the planned follow-up data collected before the COVID-19
lockdown. As in many other settings, the lockdown presented a huge shock to operations; in our case this affected not only
the operations of micro-distributors, but also structural changes in the way FoodCo managed the program, and an inability
for the MFI to collect microfinance repayments. All of our analysis uses data up until and not including the lockdown. This
means that we have an unbalanced panel — for individuals in the first wave of the project, we have up to three years of monthly
admin data (and a full set of four quarterly surveys), while for those whose entered towards the latter part of 2019 we only
have a few months of data before the COVID-19 lockdown. Note that our treatments were randomly assigned on a rolling
basis.
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the estimation using an Inverse Hyperbolic Sine transformation, with similar results. At baseline, by
design, 100% of participants were engaging in micro-distribution work. Columns 3 and 8 of Table
Table 1 reveal that none of the contracts led to a reduction in the likelihood of doing some form of
distribution work (which could either be selling FoodCo or non-FoodCo products). Turning from the
extensive margin of engaging in any form of distribution work to the intensive margin of what pro-
portion of their selling portfolio’s profits is composed of FoodCo products, columns 4 and 9 reveals
the striking result that we do not find any evidence of moral hazard for the performance-contingent
contracts. Individuals assigned to the equity and hybrid contracts do not decrease the proportion of
FoodCo activities in their selling portfolio; in fact, they increase it significantly compared to individ-
uals assigned to the debt contract. This lack of evidence for moral hazard in this particular context
may have been due to the perceived benefit of the FoodCo micro-distribution program (as well as that
for many route-to-market programs of multinational corporations), as well as the benefits of using the
productive asset to sell more of this product (which, in our particular context, pays a relatively high
margin and is durable, allowing more time to sell to clients). These benefits may have outweighed any
costs from performance-contingent contracts, which could explain why we do not find much evidence
of adverse selection or moral hazard in our context. And the finding is consistent with our earlier
conceptual framework that highlighted the potential for performance-contingent contracts to crowd in

‘on-contract effort’, in particular for individuals who are risk averse.

3.2 Spillovers and mechanisms

We now test whether our results are driven by ‘business stealing’ by treated respondents from con-
trol respondents. To test for spillovers, we exploit the fact that we have administrative data on the
universe of micro-distributors in FoodCo’s program. regardless of whether they participated in our
project; distributors who were neither assigned to treatment nor to control. We test the consequence
on these micro-distributors of random variation in the number of treated respondents at the stockpoint,
conditional upon the number of experiment participants at the stockpoint. Denote by y;s: the profits
of non-participant 4, at stockpoint s, in period ¢. Denote by A, the total number of participants who
had been assigned to treatment at stockpoint s by period ¢, and by Cj; the total number assigned to
control. Denote by Py, the total number of participants assigned at stockpoint s by period ¢; that is,
Py = Ag + Cg. We estimate:

Yist = Bo + B1 - Ast + f(Pst) + €ist, ()

where f(Ps) denotes a flexible function of the number of participants (specifically, we include a
different dummy variable for each different value of Py;), and where we cluster by stockpoint. In

this specification, (3, tests for spillovers at the level of the stockpoint: if there are positive spillovers
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from providing bicycles, then 31 > 0, and if there are negative spillovers, 5; < 0. This identification
strategy relies crucially upon the random assignment to treatment: holding fixed the total number of
participants at each stockpoint, A is determined randomly, so E(Ag; - €;51) = 0.

Table 2 displays results. Column 1 reports our primary specification. In column 2, we additionally
control for time dummies. Columns 3 and 4 repeat the specifications in columns 1 and 2, but collapsing
the analysis to the level of the stockpoint. In each case, we estimate significant positive spillovers from
treatment. Specifically, we estimate an increase of about US$4 for each non-participating entrepreneur
at the stockpoint, for each additional person offered a contract. These combined findings are reassuring
for the robustness of our main results: it indicates that, if anything, our main results are likely to be
underestimates of the treatment effects of our contracts.

Our estimate of positive spillovers from treatment is consistent with the provision of bicycles
having expanded the geographical reach of the stockpoint. Figure 1 show several maps in support of
this hypothesis, using GPS data from trackers that we installed on all bicycles. We can see that our
bicycles were spread across all the most populous areas of Kenya, and — within a particular region —
individuals are travelling across significant distances with the bicycles. We explore further in Table
3. In column 1, we find that respondents assigned to all treatments are significantly more likely than
control respondents to report selling to customers further away, and particularly so for the hybrid and
insurance contracts.

Table 3 also tests for several other outcomes. Column 2 of Table 3 shows that individuals assigned
to the hybrid contract and the insurance contract experienced positive impacts on business management
practices, using an overall index of management practices calculated using the weighted sum of scores
for four sub-categories: marketing practices, negotiation, cost and record-keeping practices, and sales
targets.'” One plausible explanation for why the hybrid and insurance contracts had the greatest pos-
itive impacts are that these two contracts require the greatest amount of ‘intellectual engagement’ in
calculating payments: the hybrid contract requires participants to pay a proportion of their monthly
income, as well as ‘carrying forward’ the cumulative payments made to date (because when those cu-
mulative payments reach a certain amount, the contract ends). The insurance contract similarly requires
a greater cognitive exertion, since payments are linked to a proportion of an index that is calculated
based on the regional sales average, excluding the sales of individuals in one’s own stock point. In
contrast, the equity contract is relatively more straightforward (calculated as a share of personal in-
come for a fixed period of 12 months) and debt contract payments are the same payment every month.
For further evidence that is consistent with this hypothesis, column 3 of Table 3 shows a positive treat-
ment effects on the record-keeping category of business management. Column 4 of Table 3 provides

evidence that individuals assigned to the hybrid contract significantly increased their own risk taking,

19 All indices are calculated as weighted sums, using the covariance matrix from the control group (at baseline), as in Anderson
(2008). The business management practice questions are based on McKenzie and Woodruff (2015), amended to tailor it to
micro-distribution businesses.
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through an extension of trade credit to their customers, with a large increase of 5.7 percentage points
likelihood of offering trade credit (significant at the 5% level) compared to a control mean of 7 percent-
age points. Finally, columns 5 and 6 of Table 3 provide evidence that indiduals assigned to the hybrid
contract used their asset more (especially compared to the debt contract), both in terms of number of

hours using the asset and likelihood of using it for business purposes.

3.3 Downstream outcomes

Table 4 presents treatment effects on three major components of household consumption expenditure.
Column 1 indicates that there is a large and significant effect of the hybrid contract on the biggest
category of household consumption expenditure, food: the coefficient of $11 implies a 25% increase
in monthly household expenditure on food compared to the control group (significant at the 5% level).
Column 2 indicates a $7 monthly increase in household expenditure on clothing for individuals as-
signed to the hybrid contract (significant at the 5% level, with effects not significant for any other
contract. Column 3 investigates the effect on the third biggest category of household consumption
expenditure, schooling, with the coefficient suggesting that individuals assigned to the debt contract
actually experienced a decrease in monthly household spending on education (a decrease of $6 per
month (though not statistically significant on its own, it is significantly lower than the coefficient of
positive $3 on the hybrid contract).

Finally, we consider health outcomes. The physical wellbeing of micro-distributors was one of
the major motivations for providing bicycles — given that many of the respondents had previously been
carrying very large bags on their back to deliver the stock. Column 4 of Table 4 shows treatment effects
on whether health impedes work, and column 5 shows effects on whether work caused physical pain.
In both columns, almost all coefficients are negative (implying a lower likelihood of reporting health
issues), suggesting that being offered a bicycle led to positive effects on health. For example, individ-
uals assigned to the hybrid contract were 14 percentage points less likely to report that their physical
health made work difficult (significant at the 10% level) and individuals assigned to the debt contract
were 12 percentage points less likely to report that their work caused them pain (also significant at the
10% level).

4 Conclusion

Microfinance institutions have traditionally offered a very limited suite of products to their clients,
mostly based on the canonical (inflexible) loan contracts pioneered by Grameen Bank. There is now
a large literature testing the impact of that traditional form of microcredit contract; that literature gen-
erally indicates limited overall benefits, with some promising results from contractual innovations that

introduce greater repayment flexibility (see Cai et al. (2021) for a recent summary). One benefit of
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debt-based contracts is that they are typically implemented with minimal direct monitoring of clients,
and without the need for an MFI to have credible information on the performance of clients’ enterprises.

In this paper, we run the first field experiment of a performance-contingent microfinance con-
tract. We design this contract to help micro-distributors to finance the purchase of a lumpy business
asset. We demonstrate significant benefits from such contracts. To do this, we worked in a setting
in which performance-contingent contracts were already viable — given (i) the availability of detailed
purchase data, and (ii) a clear mechanism for how the productive asset could be used to expand op-
erations for microfinance clients. These two key features are already shared by a large variety of
different self-employment contexts, in both low-income and high-income settings. First, the kind of
micro-distributor program that we study is common to many ‘route-to-market’ distribution programs,
particularly for consumer goods and food and beverage firms. Second, and more generally, these char-
acteristics are shared by many ‘gig work’ arrangements — where the host firm typically has a wealth of
information about the quality and quantity of gig-worker performance. Thus, for example, Uber and
other ride-sharing platforms could use contingent-repayment contracts to help their drivers to finance
the purchase of their cars.”’ Similarly, such contracts could readily apply to a very wide range of other
sub-contractors — for example, farmers who ‘finish’ livestock animals for sale with equipment loans,
or cut-and-trim manufacturers for their machinery, and so on. One could imagine such contracts being
offered by the host firm — such as Uber — but one could also imagine third-party sharing agreements,
more similar to the model adopted here by FoodCo — in which a specialized lender channels funds to
a host firm for contingent lending to gig workers or sub-contractors, in return for clients agreeing to
have the host firm share performance data with that lender.”’

Across a wide variety of contexts, rapid developments in financial technology — in particular, in-
creasing adoption of mobile money and of electronic point-of-sale technologies — promise cheap access
to credible information on the performance of microenterprises, gig workers and sub-contractors. The
next generation of microfinance contracts can leverage these developments to expand the portfolio of
products it offers clients — specifically, to include contracts with performance-contingent repayment
obligations, offering better sharing of risk and reward. This opens several novel possibilities for con-

tractual innovations that benefit both low-income entrepreneurs and large firms.

20 JUMO Drive is a novel vehicle finance product that allows Uber drivers in many African countries to buy their car by linking
their Uber app to their loan contract: see https://www. jumo.world/press—-release/uber-partners-with
—jumo-to-provide-driver-partners-with-vehicle-finance/.

21 This is broadly analogous to factoring — in which a company sells its accounts receivable to a financial company, which then
collects payment.
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Tables and figures

Table 1: Business outcomes

ey 2 (3) ()} (%) (6) 7 ()] C)) (10)
Bicycle FoodCo Activity:  FoodCo Other  Bicycle FoodCo Activity:  FoodCo Other
take-up  profits seller  proportion earnings take-up  profits seller ~ proportion  earnings
Debt 0.68***  10.39 -0.05 -0.11%* 7.68 0.68***  10.39 -0.05 -0.11%* 7.68
(0.081) (11.535) (0.058) (0.048)  (17.752) (0.080) (11.520) (0.058) (0.048) 17.773)
Performance-contingent ~ 0.60%**  25.96** -0.01 0.04 -5.01
(0.060) (10.786)  (0.047) (0.046)  (13.100)
Hybrid 0.73%%% 34 43%%* 0.03 0.07 -7.21
(0.087) (15.227) (0.049) (0.065) (15.345)
Equity 0.51%%*%  19.61* -0.03 0.02 -3.74
(0.078) (11.742)  (0.057) (0.048) (13.630)
Insurance 0.47#%%  11.85 0.03 -0.05 0.04  0.47%**  11.87 0.03 -0.05 0.00
(0.089) (10.312) (0.042) (0.046)  (17.306) (0.088) (10.269) (0.042) (0.046) (17.324)
Observations 161 2598 438 438 438 161 2598 438 438 438
Individuals 161 161 130 130 130 161 161 130 130 130
Control mean 0.00 11.32 0.92 0.47 75.58 0.00 11.32 0.92 0.47 75.58
Test: Hybrid = Debt 0.646 0.133 0.214 0.003 0.366
Test: Hybrid = Insurance 0.034 0.124 0.992 0.045 0.653
Test: Hybrid = Equity 0.061 0.357 0.358 0.351 0.768
Test: Equity = Debt 0.142 0.472 0.761 0.003 0.426
Test: Equity = Insurance 0.712 0.501 0.311 0.109 0.795
Test: Debt = Insurance 0.082 0.896 0.164 0.137 0.688

Notes: In this table, we report intent-to-treat (ITT) estimates for our main business outcomes. In columns 1 to 6, the variable ‘Performance-contingent’ pools both the
equity and hybrid contracts , while in columns 6 to 10 results are display separately. Standard errors, clustered at the individual level, are reported in brackets. * p < 0.10,
*## p <0.05, ¥ p <0.01.

Table 2: Spillovers

ey () 3) “)

Level of analysis: Non-participating clients Stockpoints
Number treated at the stockpoint 3.96%** 4.1 1%** 4.07* 4.03%*

(1.343) (1.388) (2.075) (2.039)
Constant 11.04%** 10.97%** 11.64%** 11.64%**

(1.298) (1.229) (1.002) (0.993)
Controls: Total participating at the stockpoint yes yes yes yes
Controls: Time no yes no yes
Observations 52948 52948 9737 9737

Notes: In this table, we use administrative data on micro-distributors who were not involved in our experiment, and test the
consequence of random variation in the number of treated respondents at the stockpoint. * p < 0.10, ** p < 0.05, *** p < 0.01..
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Table 3: Mechanisms

ey (@) 3) “) &) (6)
Sales Management Record  Credit  Bikeuse:  Bike use:
expansion practices keeping extension business hours
Debt 0.10 -0.00 -0.03 0.01 0.70%** 22.11%%*
(0.085) (0.065) (0.076)  (0.023) (0.058) (2.244)
Hybrid 0.19%* 0.10* 0.15%*  0.06%*%  0.9]1%** 37.26%%%*
(0.096) (0.060) (0.074)  (0.028) (0.038) (6.420)
Equity 0.11 0.03 0.02 0.01 0.771%%%* 25.56% %%
(0.092) (0.059) (0.071)  (0.019) (0.061) (2.125)
Insurance 0.21%%* 0.12%%* 0.13%* 0.01 0.79%%* 31.23%%*
(0.079) (0.054) (0.072)  (0.019) (0.068) (5.981)
Observations 438 438 438 438 438 438
Individuals 130 130 130 130 130 130
Control mean 0.58 0.67 0.63 0.07 0.00 0.00
Test: Hybrid = Debt 0.322 0.099 0.012 0.096 0.004 0.026
Test: Hybrid = Insurance 0.724 0.657 0.744 0.031 0.142 0.492
Test: Hybrid = Equity 0.420 0.240 0.059 0.070 0.007 0.084
Test: Equity = Debt 0.899 0.562 0.472 0.977 0.938 0.265
Test: Equity = Insurance 0.152 0.075 0.100 0.623 0.378 0.372
Test: Debt = Insurance 0.076 0.028 0.023 0.723 0.328 0.154

Notes: In this table, we report intent-to-treat (ITT) estimates for several other business-related outcomes. Standard errors,
clustered at the individual level, are reported in brackets. * p < 0.10, ** p < 0.05, *** p < 0.01.

Table 4: Household consumption and health

(H () 3) “) )
Expenditure: Expenditure: Expenditure: Health Work caused
food clothing schooling  impedes work pain
Debt 7.70 1.62 -6.08 -0.09 -0.12%
(5.618) (2.318) (3.805) (0.074) (0.066)
Hybrid 11.46%* 6.89%* 2.96 -0.14% -0.08
(5.602) (2.758) (4.976) (0.076) (0.075)
Equity 0.75 1.89 -2.05 -0.09 -0.07
(4.498) (2.919) (3.939) (0.076) (0.069)
Insurance 8.56* -1.23 0.09 -0.04 0.01
(4.558) (2.219) (3.637) (0.082) (0.081)
Observations 438 438 438 438 438
Individuals 130 130 130 130 130
Control mean 45.68 8.72 11.31 0.27 0.20
Test: Hybrid = Debt 0.567 0.072 0.039 0.449 0.536
Test: Hybrid = Insurance 0.616 0.004 0.496 0.158 0.206
Test: Hybrid = Equity 0.060 0.145 0.271 0.458 0.770
Test: Equity = Debt 0.199 0.930 0.208 0.995 0.261
Test: Equity = Insurance 0.081 0.301 0.474 0.409 0.256
Test: Debt = Insurance 0.870 0.241 0.026 0.421 0.047

Notes: In this table, we report intent-to-treat (ITT) estimates for major components of household consumption expendi-
ture and individual-level health outcomes. Standard errors, clustered at the individual level, are reported in brackets. * p
<0.10, ** p < 0.05, *** p < 0.01.
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Figure 1: Bicycle GPS data
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Note: In this figure, we display data from bicycle GPS trackers, focusing on the most populous regions in Kenya

colour represents data points for a separate individual.
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