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Abstract

In the motorcycle-taxi market in most Sub-Saharan African countries, the relation

between vehicle owner and driver is characterised by a principal-agent problem with

the following features: the owner cannot observe the final output of the driver and there-

forecannot conditionawageon it, andhighereffort fromthedriverdepreciatesthemotor-

cycle.These twofeatures imply that it is in theowner’sbest interest that thedriverexertsas

little effort as possiblewhile still leasing themotorcycle fromhim. The problemwith low-

effort implementation is that the motorcycle will not generate enough revenue. I analyse

thecontractual arrangementsbetweenownersand thedrivers in thismarketusingsurvey

data from four cities inTogoandBenin. Evidence suggests that thequest for trust through

kinship between owner and driver may explain the prevalence of a contract that induces

drivers to exert excessive effort, leading to adverse outcomes like traffic accidents.

Key words: Zemidjan, motorcycle-taxi, contract, Trust, Moral hazard, accidents

JEL classification: O17, O55, D82

1. Introduction

In the standard moral hazard problem, it is often assumed that the output is at least partly or
indirectly observed and thus the compensation scheme relies directly on the observed output or
an observable that correlates with the output. When the output is readily observable, there are
many contractual arrangements that could address the moral hazard problem to a great extent.
For example in the area of agriculture, sharecropping emerges as a way to address the potential
moral hazard problem (Ghatak and Pandey, 2000).
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However, in marketplace contracts in developing countries, this mechanism is often not
applicable. The difficulties of credible contracting and its enforcement in Sub-Saharan
Africa havewidely been documented (Fafchamps, 2004) and the potential effects on economic
activities are likely to be large. In the market of motorcycle-taxis in Sub-Saharan countries,
both the output and the effort are not credibly observable, which makes contracting very dif-
ficult. Even at the daily interaction level, prices are often arrived at through bargaining, which
creates potential inefficiencies that have been documented. For example, Keniston (2011)
studied the AutorickshawMarket in Jaipur, India and shows that a fixed-price option in add-
ition to the norm for bargaining prices can increase the overall welfare. This bargaining norm
is widespread in many African countries, including in Benin and Togo, as well as in the very
market I studied in this paper. Given that the informal sector is often large and persistent in the
developing world, it is important to go beyond the quest for formality and explore venues
through which existing inefficiencies may be eliminated.

I this paper, I focus on the contractual terms between owners and drivers of the motorcycle-
taxis inTogoandBenin.Two types of contracts coexist: a leasewith apromise to transfer the own-
ership to the driver and a simple lease arrangement where the driver pays daily rent. The Lease
with Ownership (LO henceforth) basically consists of reselling the motorcycle to the driver at
a price on average twice its value.1 Buyer and seller then agree on a weekly minimum payment.
The driver becomes the owner only when he finishes paying the entire amount initially agreed
upon. For the Simple Lease (L henceforth) a daily rental rate is agreed upon and the driver has
to pay that amount everyday whether he makes more or less than that amount.2

The difference between these two contracts lies in their approach to ownership rights and
the resulting implications for both parties in the contract. The question of asset ownership in
the economy is an important issue in industrial organisation. Grossman and Hart (1986)
defined ownership as the monopoly over residual rights that are not specified in a contract
and argued that the distribution of those rights have efficiency implications for the firm.
Inefficiencies stem from the impact that ownership has on the incentives of the contracting
parties. For instance, in the principal-agent model context, a partial or total transfer of own-
ership to the agent solves partly the moral hazard problem. Conversely, in an environment
where there is a lower moral hazard problem, one should observe more ownership to the prin-
cipal. This is exactly one of the results Baker and Hubbard (2003) reach regarding asset own-
ership in a trucking company. Among other things, they found that the adoption of a new class
of on-board computer significantly changed the patterns in the ownership of trucks.

In this work, I first conduct a simple theoretical analysis where a combination of kinship or
trust and evolutionary inertia (Young 1996) can help rationalise the choice of contract as well
as the behaviour of the drivers. I then use survey data from the cities of Lom in Togo and
Godomey, Abomey-Calavi and Cotonou in Benin to present a set of stylised facts and correla-
tions, which are consistent with the theoretical insight.

It is important at this point to definewhat I mean by ‘trust’. To say that agentA trusts agent
B is to say that A confidently believes that B will behave ‘appropriately’ or that B will not
cheat. Therefore, if founded and reciprocal, trust makes cooperation more likely between
two people. For instance, trust will allow longer cooperation in a repeated prisoner

1 The lack of alternative capital market accounts for such a high interest rate.
2 Most contracts are flexible and allow the driver to combine payments over several days, but often not

exceeding a week. The driver can still choose to pay daily.
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dilemma or in settings where the agents interact repeatedly. This view of trust stresses the fact
that the belief in the trusted is rational. This is in line with Hardin (2004) and his view of trust
as encapsulated interests relation, ‘I trust you because I believe it will be in your interest to be
trustworthy’. However, trust does not necessarily have to involve a repeated interaction nor
does it need to be founded. Experimental economists suggest that even in a situation of a
one-shot interaction, agents may cooperate as a result of believing that others will behave
in a decent or fair manner (Camerer and Thaler, 1995). I do not adopt a rational view of
trust, nor do I see trust as encapsulated interest. Rather, here I see trust as merely taking a
risk due to the inability or impossibility to prevent the trusted from taking an inappropriate
action. Gambetta (1988, pp. 218–19) states that ‘For trust to be relevant, there must be a pos-
sibility of exit, betrayal, defection’. Therefore, trust involves situations where agents give up
some opportunistic options, or are expected to choose to do so.

In this paper, I show that LO creates the right incentives for safer driving, thus protecting
the drivers, the passengers and the public at large. Evidence from revenues and accidents sug-
gests that LO may also dominate L in terms of profits for the owners. These two findings
suggest that LO may be socially ‘optimal’ or at least more desirable than L. However,
when the owner trusts the driver, he is compelled to choose L which indeed appears more at-
tractive if he assumes positive behaviour from the driver. The variable trust, defined as a com-
bination of common ethnicity, past professional interaction and past relations of at least a
year, is statistically significant in explaining the choice of the L contract. I find that a trusting
relationship increases the likelihood of the choice of L by 31%.

In a closely related work from theNewYork City taxi market, Schneider (2010) shows that
to a great extent moral hazard accounts for accidents, driving violations and inspection fail-
ures. In a follow-up paper, Jackson and Schneider (2011) find that drivers leasing from a
member of their community of birth exhibit a reduced moral hazard problem. They show
that the effect operates through social sanctions. In developing countries, monitoring technol-
ogy is inaccessible or inexistent, the judicial system is weak and drivers are poor and credit-
constrained. In such a context, I find that trust does not overcome the moral hazard problem.

2. The context

The presence of motorcycle-taxis, informally known as ‘Zemidjans’3 or Zems for short, started
in Benin in the early 1990s and has since grown to constitute an important economic sector, not
only in Benin, but also in Togo and many other African countries. The main reasons for Zems’
popularity are that they are much cheaper than traditional taxi fares, and in most cases more
convenient, since they take people to their front door whereas traditional taxis usually go
from one station to another, dropping people off on the roadside upon request. Further, it is
faster to take Zems during rush hours since they can take shortcuts that traditional taxis
cannot, and can dodge through cars in congestion. While this market bears certain similarities
to the New York City taxicab market, a notable difference is that it remains largely informal.4

There is no meter to record the earnings, many Zems are not insured, there is no medallion-like
licensing procedure and most contracts are not signed with the formal authority.

3 Zemidjan stands for ‘Take me there fast’ in the Fon Language, a language widely spoken in southern
Benin.

4 See Farber (2004) and Lagos (2003) for more details on the NYC taxicabs market.
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Albeit informal, this activity has become a large part of the economy of many countries. In
2009, in Togo, this market accounted for nearly US$0.4 billion worth of services per year,
which is a significant contribution to an economy of about US$6 billion.5

At the time of this study, a typical motorcycle cost about US$750, and drivers reported
making on average more than $10 a day in revenue (net of all cost except for the owner’s
payment) with fares starting at 25 cents and increasing with the distance. The price of new mo-
torcycles has been decreasing over the years. On average, men in their late twenties operate the
motorcycles; many drivers have another qualification in diverse sectors such as construction,
accounting etc. When asked why they are not working in their sector of choice, the typical
answer translates literally to ‘There are no jobs’ in their primary profession.

Drivers typically do not own the motorcycles; they enter in a bilateral contract with the
owners. Therefore, as in the case of workers in a firm, moral hazard problems emerge. The
reason is that there is practically noway the owner can observe or precisely predict the behaviour
of the driver. In general, in a standard moral hazard problem, the principal observes the output
and bases the compensation on it. Here, the owner cannot observe the output.

3. A theoretical framework

In this section, I set up a basic theoretical framework to understand the implications of the
different contracts and guide the empirical analysis. I address two important determinants
of the contract: first, the relation of kinship and the extent to which the owner can trust the
driver and, second, the prevalence of each type of contract and the adoption of conventions
(Young 1996).

Assume that a principal (owner) invests K > 0 to buy a business (motorcycle) and hires an
agent (driver) to operate the business for two periods.

The owner chooses a contract and the driver accepts or declines. The owner cannot observe
the effort of the driver. In addition, contrary to the standard moral hazard problem, the owner
cannot observe the output either, and therefore, cannot condition the driver’s payment on it.
However, while higher effort increases the current revenue, it causes the motorcycle to depre-
ciate faster.

Let eh denote high effort, el low effort (eh > el), Rh the higher revenue and Rl the lower
revenue (Rh >Rl). If the driver supplies high effort (respectively, low effort), he earns the
higher revenue with a probability Ph (respectively, Pl = 1− Ph and ph > pl).

6 High effort causes
the driver to destroy the motorcycle ?, for example, by crashing it, or by using it to the point that
it cannot be repaired? with probability µh (respectively, µl = 1− µh and µh > µl).

7 This can be
thought of as the driver having a higher chance of an accident that damages the motorcycle.

A key feature of this market is that the driver has full discretion on the revenue earned.
Therefore, the contracts between the owner and the driver take the form of a lease. This is
indeed the only type of contract observed in this market. Let r be the rental price paid to
the owner per period. The analysis restricts the universe of possible contracts to the two
observed type of lease, (L) and (LO) as defined in Section 1.

5 Estimates based on information from the drivers Union in Togo and the reported daily revenue by
drivers.

6 Note that these two conditions combined imply that ph > 1/2.
7 This also implies that μh > 1/2.
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I model trust as an increased likelihood of future relation or continuation of the contract.
Assume that there is a probability of λ that the driver is trustworthy.Without loss in generality,
and to reflect the notion that the contracting parties learn about each other over time, I assume
that the trustworthiness of the driver is revealed to the owner after the first period. The con-
tract breaks if the driver is untrustworthy and each party gets his outside value, which is set to
zero for simplicity. This learning process implicitly introduces a shadow of the future relation
in the current decision-making process.

I model the second factor, ‘conventions’, through the cost of designing and enforcing a con-
tract. This cost includes the cost of information on the likelihood that the contract is stable and
profitable. Let that cost be (1− ν)C, where without loss of generality, I assume that ν is the
share of L in the market and C is a constant. This cost function reflects the fact that the preva-
lence of a contract carries in itself some information about its quality and, thus, there is less
need to acquire costly private information.

The owner takes the driver’s choice of effort as given and chooses the contract that yields
the higher expected revenue. The driver in turn chooses the effort given the contractual terms.

3.1 The owner’s choice of contract

Given that the owner is uncertain about the trustworthiness of the driver, he must compare the
expected value of the lease (L) with that of the lease with transfer of ownership (LO). In equi-
librium, the owners expect the drivers to supply low effort.

The expected income from choosing (L) is given by

rþ μhfλ × ½rþ μhK� þ ð1� λÞ × 0g � ð1� νÞC: ðI1Þ

If he chooses LO instead, the expected income is

rþ μhfλ × rþ ð1� λÞ × 0g � νC: ðI2Þ

The owner chooses L if (I1) > (I2), which can be rearranged into

λ>
ð1� 2νÞC

μ2hK
: ð1Þ

There are two main implications from inequality (1): first, the higher the likelihood that the
driver is trustworthy, the higher the likelihood that the owner chooses L. The inequality (1)
sets the threshold of trust for the choice of L. Second, when the prevalence of L exceed 50%
(ν > 1/2), then (1) is always satisfied. This means that irrespective of the trust, Lwill be chosen
if it is prevalent enough. This reflects the evolutionary inertia or convention factor whereby
some norms eventually impose themselves irrespective of efficiency or optimality considera-
tions. For ν ≤ 1/2 the range of the cost C determines the threshold of trustworthiness for
which the owner chooses L.

3.2 Driver’s choice of effort

3.2.1 Untrustworthy driver
Because of the asymmetry of information, in this section λ is implicitly set to zero in the
perspective of the driver. If the driver is untrustworthy, it means that the contract lasts only
one period and there is no gain from the second period. The driver chooses high effort if the
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following inequality is satisfied:

phðRh � rÞ þ ð1� phÞðRE� rÞ þ 0> phðRl � rÞ þ ð1� phÞðRh � rÞ þ 0: ð2Þ

Given that the driver does not bear the cost of depreciation in this case, then (2) which sim-
plifies into Rh >Rl (because ph > 1/2) is always satisfied and the driver systematically chooses
high effort in pursuit of the one period high revenue Rh.

3.2.2 Trustworthy driver
If the driver is trustworthy, then his choice of effort varies with the following contract.

Under L. The expected revenue from high effort is

phðRh � rÞ þ ð1� phÞðRl � rÞ
|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}

Πh ¼per period expected profit with eh

þð1� μhÞΠh; ðI3Þ

and the expected revenue from low effort is

phðRl � rÞ þ ð1� phÞðRh � rÞ
|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}

Πl ¼per period expected profit with el

þμhΠl: ðI4Þ

Thus the driver chooses high effort if (I3) > (I4), which is satisfied if

Πh >
1þ μh
2� μh

Πl : ð3Þ

Under LO. The expected revenue from high effort is

Πh þ ð1� μhÞ½Πh þ ð1� μhÞK�; ðI5Þ

and the expected revenue from low effort is

Πl þ μh½Πl þ μhK�: ðI6Þ

Therefore, the driver chooses high effort if (I5) > (I6), which can be rearranged into

Πh >
1þ μh
2� μh

Πl þ
2μh � 1
2� μh

K: ð4Þ

First, because the right-hand side (RHS) of (4) is greater than the RHS of (3), the driver is more
likely to supply higher effort under L. Second, the RHS of both (3) and (4) are increasing in μh.
Therefore, the trustworthy driver internalises the depreciation of the motorcycle and is more
likely to supply lower effort if he perceives μh to be high. However, the driver underLO is more
sensitive to the depreciation factor because the marginal effect of μh on the RHS quantity in (4)
is higher than that in (3). In addition, it is only under LO that the value of the motorcycle
(K) plays an additional role in lowering the effort of the driver. Overall, this means that the
trustworthy driver has a higher propensity to behave opportunistically with L than with LO.
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3.3 Theoretical implications and hypotheses

In this section, I summarise the main results from the theoretical analysis and discuss their
implications for the empirical analysis. I derived the following theoretical implications,
which will be the foundations for the empirical analysis.

First, trust can explain the choice of L because, all else equal, the more the owner trusts the
driver, the more likely he is to choose L. Second, the untrustworthy drivers always expend
higher effort for large, short-term gains, as they do not expect future interactions. Third, al-
though trustworthy drivers are likely to supply lower effort irrespective of the contract, drivers
with the LO contract are more sensitive to the depreciation of the motorcycle and are thus
more likely to supply lower effort.

Based on this analysis, there are two key hypotheses to be tested. The first hypothesis is that
trust is positively and significantly related to the likelihood of the choice of L. The second hy-
pothesis is that one should observe higher effort, accidents, and speeding under L.

In addition, the theoretical framework suggests that a model of evolutionary inertia can also
explain the coexistence of both contracts. In this model, although one would expect only one
contract in equilibrium, the dynamics along the equilibrium path are consistent with the coex-
istence of the two contracts. Unfortunately, the data do not allow me to test for this interesting
alternative theory.

4. Empirical analysis

The focus of this section is to present empirical results from survey data in Cotonou, Benin and
Lom, Togo. Although no causal inference could be drawn, this empirical analysis does provide
a set of stylised facts and correlations as suggestive evidence consistent with the insights from
the theoretical analysis.

4.1 Data and summary statistics

The empirical analysis relies on survey data on a random sample of drivers in Lom and
Cotonou. The data were collected first in summer 2006 in Lom, Togo by a group of college
students at the University of Lom. The data were expanded during the summer of 2009 by a
second round of data collection in three cities in Benin: Abomey-Calavi, Cotonou and
Godomey. Students at the University of Abomey-Calavi in Benin conducted this second
survey. During the summer of 2012, I collected data on nine drivers, three of each type, on
a daily basis over two months. This round was meant to help verify if our cross-sectional
data can be confirmed in a time series data.

The most challenging part of the empirical analysis is the measure of the main independent
variable, Trust. However, trust in the context of my analysis is to be interpreted mostly as
kinship. I merely interpret the quest for kinship as a proxy for the seeking of trusting relation-
ships. I explain why I do not use the traditional measure of trust in Appendix.

I rely directly on kinship variables such as ethnicity and past relationships. These are also
variables that previous studies have shown to be indicative of level of trust. Both experimental
and survey studies by Glaeser et al. (2000) suggest that trust and trustworthiness increase as
the individuals have closer ties, and decrease when they are from a different nationality, race,
ethnic group or family. For the analysis, the main variable of trust and kinship is defined as a
dummy variable that takes the value one if both parties have known each other for at least a
year, have had a professional relationship prior to the current one, and are from the same
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ethnic group. I also use each of these variables separately as independent variables for robust-
ness checks.

In interviewing the drivers, I used three main sets of questions. The first is our dependent
variable, which is the type of contract. The second set of variables helps predict the level of
trust between the two parties, including the length of time they have known each other,
whether the driver has worked for/with the owner before utilising his motorcycle, whether
they have family/ethnic/community ties, etc. Finally, variables such as the driving speed,
length of daily breaks, daily revenues etc. are used to characterise behaviour per type of
contracts.8 Further details of the survey are available upon request.

Table 1 presents basic summary statics of the key variables used in the analysis. In total,
426 drivers are interviewed. All the drivers are men and they are on average in their late twen-
ties (28.5). Over three-quarters (76%) are married and have been in this profession for over
three years (forty-one months). It is often anecdotally reported that college graduates domin-
ate the Zems sector because of the rampant youth unemployment. However, the data indicate
otherwise. The average years of schooling of the drivers is about four. The average value of the
motorcycle is about US$420 and age of the motorcycles is fourteen months. On average, the
driver has known the owner for about five years and one driver in three (29%) has had a pre-
vious professional relationship with the current owner. Fifty-four percent of the contracts
involve owners and drivers from the same ethnic group, about half of the contracts include
some formal or written agreement, and 36% involve collateral.

Table 1: Summary Statistics

Mean Std Min. Max. Obs.

Time known each other (Month) 59.9 110 0 528 389

Had Past Professional relation 0.29 0.45 0 1 409

Same ethnic group 0.54 0.5 0 1 420

Age of the driver 28.55 6.12 15 64 410

Formal/Written Contract 0.48 0.5 0 1 415

Collateral 0.36 0.48 0 1 404

Price of the Motorcycle (USD) 419 137 150 1130 327

Owner’s education (Years) 2.92 3.33 0 13 362

Owner has other revenues 0.89 0.31 0 1 414

Reported higher speed than normal 0.39 0.49 0 1 423

Accidents and Mishaps (% last week) 0.4 0.49 0 1 418

Takes breaks (Other than lunch) 0.82 0.38 0 1 423

Revenues yesterday 6.17 3.6 1 18 356

Revenues maximum (1,000 FCFA) 10 4.11 1.2 28 416

Turnover (Number of past owners) 1.94 1.43 0 8 321

Age of Motorcycle (Months) 14 15 0 144 369

Driver education (Years) 3.89 3.7 0 16 412

Driver’s tenure in Profession (Months) 41 44 0.25 360 415

Driver’s tenure this job (Months) 11.45 9.3 0.25 84 181

Driver married 0.76 0.43 0 1 409

8 I have collected many control variables as well, such as the age, education, marital status, number of
motorcycles that the owner has, etc.
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4.2 Empirical framework

I use the standard probit to model the probability of choosing L according to the following
equation:

ProbðL ¼ 1jTrusti;XiA;XiPÞ ¼ Φðβ0 þ β1Trusti þ δ1Xi;A þ δ1Xi;PÞ:

where Φ is the CDF of the standard normal distribution, Trusti is the measure of trust as pre-
viously defined, Xi,A and Xi,P are observable covariates on the driver and the owner such as
their education level, age, other source of revenues and the price of the motorcycle.

4.3. Results and discussions

4.3.1 Does kinship or trust matter for contract choice?
Table 2 compares the two contracts along a set of indicators related to trust. I conduct a test of
comparison of mean between the two contracts, and report the t-statistic in the last column.
The results clearly suggest that kinship is a statistically significant factor and may be an
important determinant of the contract.

On average, the contracting parties under L have known each other longer (eighty-one
versus forty-seven months under LO) are more likely to have had previous work relationships
(46 versus 18%), and are more likely to be from the same ethnic group (63 versus 48%).
Remember that L, as argued before, is more likely to be chosen where there is higher trust
between the parties. To the extent that these three variables reflect a proxy for a trusting re-
lationship, this evidence is consistent with the theoretical implication that trust may matter.

Table 2: Key Characteristics per Contract

L LO T-statistic

Time both parties have known each other (month) 81.48 47.17 −2.99***
(10.20) (6.40)

Had past professional relation = 1 0.46 0.18 −6.40***
(0.04) (0.02)

Same ethnic group = 1 0.63 0.48 2.9***

(0.04) (0.03)

Age of the driver 28.11 28.84 1.19

(0.53) (0.37)

Formal Contract = 1 0.42 0.66 3.63***

(0.05) (0.04)

Collateral = 1 0.24 0.43 3.89***

(0.04) (0.03)

Price of the motorcycle (USD) 392 432 2.50**

(14.22) (8.87)

Weekly payment (USD) 23 22 −1.67*
(0.69) (0.15)

Total payment (Before transfer of ownership) (USD) No limit 687 –
– (232)

Observations 159 260

Standard errors in parenthesis. Test of comparison of means: ***, **, * means that the difference is statistically
significant at the 1% level, respectively 5, and 10%.

Motorcycle-Taxi Market in Sub-Saharan African Countries 181

D
ow

nloaded from
 https://academ

ic.oup.com
/jae/article/24/2/173/742132 by guest on 22 M

ay 2023



In addition to these kinship variables, part of the contractual arrangement may reflect the
quest for trust or lack thereof. Whereas three-quarters of the L contracts did not involve col-
lateral, only 57% of LO contract did not. More than half (58%) of the L contracts, but only
34% of LO contracts, are agreed upon in non-formal setting (no collateral, no formal repre-
sentative). This observation may suggest that, in the presence of trust, people tend not to sign
formal contracts that define residual rights and the actions to be taken in different expected
situations. For example, if the owner and the driver are family members, they will be unlikely
to draft a contract that caters to litigation, given that it is socially unacceptable to take a legal
action against family.

Furthermore, several socio-demographic characteristics not linked directly to trust show
far less difference across contracts. For example, Figures 1–3 show, respectively, the age,
tenure and education of the drivers in both contracts, and there is little difference.

The probit estimates in Table 3 allow us to control for additional variables that may play a
role in the choice. Columns I to VII gradually add different control variables. The number of
observations decreases because of missing data. Most missing data are due to the fact that
I had no access to owners and had to obtain their information from drivers. I consider
column VII with all the control variables as my preferred specification. To verify the robust-
ness of the results with respect to the missing data, I reran all regressions using only the sub-
sample of observations in column VII. As reported in Table 4 the results remain roughly the
same with relatively minor changes in the magnitude of the coefficients.

The results support the main argument that trust plays an important role when it comes to
choosing a contract. After controlling for the variables such as the owner’s education, the
number of motorcycles owned, and others, the variable ‘kinship or Trust’ as previously
defined in the Data section is statistically significant and has a persistently large and positive

Figure 1: Summary Statistics—Distribution of Drivers’ Age per Contract.
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effect on the choice of L across specifications. The average marginal effect of the variable trust
is considerable (31% higher probability of choosing L).

The more educated the owner, the less likely he is to choose L. However, the owner’s edu-
cation becomes statistically insignificant as more controls variables enter into the specification.

Figure 2: Summary Statistics—Drivers’ Tenure in the Profession of Zemidjan.

Figure 3: Summary Statistics—drivers’ Education.
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Table 3: Probit Estimates: Dependent Variable is the Contract

I II III IV V VI VII

Trust/kinship 0.42*** 0.43*** 0.46*** 0.41*** 0.40*** 0.37*** 0.31***

(0.06) (0.07) (0.07) (0.09) (0.09) (0.09) (0.10)

Owner’s education – −0.03*** −0.03*** −0.02** −0.02** −0.02** 0.01

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

Owner’s number of motorcycles – – −0.08*** −0.06** −0.06** −0.06** −0.06***
(0.01) (0.02) (0.02) (0.02) (0.02)

Price of the motorcycle – – – 0.00* 0.000** −0.001** −0.000
(−0.0001) (−0.0002) (0.0001) (0.000)

Owner has other revenues – – – – −0.05 −0.06 −0.04
(0.11) (0.11) (0.11)

Age driver – – – – – −0.001 0.003

(0.02) (0.01)

Country Dummy – – – – – – Yes

Year Dummy – – – – – – Yes

Pseudo R2 0.07 0.10 0.15 0.13 0.13 0.13 0.20

Obs 422 362 337 261 257 252 252

***, **, * means that the difference is statistically significant at the 1% level, respectively 5, and 10%. Standard errors in parenthesis. The main independent variable is the variable
‘Trust/Kinship’, which is a dummy variable that takes the value one if both parties have known each other for at least a year, have had a professional relationship prior to the current
one, and are from the same ethnic group.
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Table 4: Probit Estimates: Dependent Variable is the Contract—Robustness

I II III IV V VI VII

Trust/kinship 0.37*** 0.38*** 0.41*** 0.38*** 0.38*** 0.37*** 0.31***

(0.09) (0.09) (0.09) (0.09) (0.09) (0.09) (0.10)

Owner’s education – −0.02** −0.02** −0.02** −0.02** −0.02** 0.01

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

Owner’s number of motorcycles – – −0.06*** −0.06*** −0.06** −0.06** −0.06***
(0.02) (0.02) (0.02) (0.02) (0.02)

Price of the motorcycle – – – 0.00** 0.000** −0.001** −0.000
(−0.0001) (−0.0002) (0.0001) (0.000)

Owner has other revenues – – – – −0.05 −0.06 −0.04
(0.11) (0.11) (0.11)

Age driver – – – – – −0.001 0.003

(0.02) (0.01)

Country Dummy – – – – – – Yes

Year Dummy – – – – – – Yes

Pseudo R2 0.05 0.07 0.11 0.12 0.13 0.13 0.13

Obs 252 252 252 252 252 252 252

***, **, * means that the difference is statistically significant at the 1% level, respectively 5, and 10%. Standard errors in parenthesis. The main independent variable is the variable
‘Trust/Kinship’, which is a dummy variable that takes the value one if both parties have known each other for at least a year, have had a professional relationship prior to the current
one, and are from the same ethnic group.
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The value of the motorcycle does affect negatively and significantly the likelihood to choose L.
However, the magnitudes of the effects of these variables are quite small (2 and 6%) relative to
the main variable of interest.

In order to check for the robustness and sensitivity of the estimates relative to the measure
of trust, I ran my preferred specification where I use individually each of the three proxy vari-
ables as the measure of kinship. Therefore, for the estimates in Table 5, trust or kinship is
defined as a dummy variable that takes the value one if both parties have known each
other for at least a year (column I), have had a professional relationship prior to the current
one (column II), or if they share the same ethnic group or if they are from the same family
(column III). The estimates are statically significant with varying magnitudes. Whereas both
the past work relation and ethnicity have relatively large marginal effect on the choice of L
(respectively, 19 and 14%), the effect of merely knowing each other is quite small (1%)
and significant only at the 10% level. These estimates may suggest that, as one might
expect, ethnicity and past professional interactions are more important than the mere fact
of knowing each other.

4.3.2 Does financial incentive trump the incentives induced by kinship and trust?
Why should one care about the coexistence of both L and LO? If the outcomes of the two
contracts were socially equivalent in terms of the driver’s behaviour and risk-taking on the
road, then it should not matter for policymakers which contract is chosen. However, the

Table 5: Probit Estimates: Dependent Variable is the Contract—Robustness

I II III

Length of relation Work relations Ethnicity

Trust/kinship 0.01* 0.19*** 0.14**

(0.003) (0.08) (0.06)

Owner’s education −0.003 −0.01 0.01

(0.1) (0.01) (0.01)

Owner’s number of motorcycles −0.05*** −0.05*** −0.05***
(0.02) (0.02) (0.02)

Price of the motorcycle 0.000 0.000 −0.000
(−0.0001) (−0.000) (0.000)

Owner has other revenues −0.02 −0.03 −0.06
(0.11) (0.11) (0.10)

Age driver 0.01 -0.004 0.01

(0.01) (0.001) (0.01)

Country dummy Yes Yes Yes

Year dummy Yes Yes Yes

Pseudo-R2 0.17 0.18 0.18

Obs 240 242 251

***, **, * means that the difference is statistically significant at the 1% level, respectively 5, and 10%. Standard
errors in parenthesis. The main independent variable is the variable ‘Trust’, that is measured as the time elapsed
since the contracting parties have known each other (I), whether they have a work history with one another (II),
and whether they share the same ethnic group(III).
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evidence indicates otherwise.9 My results show that drivers have worse behaviour in terms of
safety under L. This means that the incentive implied by their contract dominates the response
to trust.

One can see this by simply looking at the basic statistics from the data as shown in Table 6.
On average, drivers with L contracts report more instances of breaking the speed limit than
those underLO (47 versus 35%). They are less likely to take breaks (77% take breaks under L
versus 86% under LO). Furthermore, there are 6% more accidents and mishaps under L, but
the difference is not statistically significant. The drivers reported their earning the day before
the interview and the average it is about US$14 under L and 11 under LO. There is also a
noticeable difference in the distribution of the revenue per contract. Figures 4 and 5 show
the distribution of reported daily revenues between the two contracts. The cumulative distri-
butions are suggestive of a second-order stochastic dominance, which implies that L seem to
be ‘riskier’ or associated with more aggressive drivers. Whereas 64% of LO drivers made less
than 6,000 FCFA (about US$12) the day before, only 35% made less than that amount
(Figure 4). Similarly, the median maximum revenue earned over the week prior to the
survey is 3,000 FCFA (about US$6) higher for L drivers than LO drivers (Figure 5).

The drivers under L reported to have had on average 2.40 owners in the past whereas the
drivers under LO have reported on average 1.70. The difference is statistically significant and
suggests that the driver operating under L is less stable in his work relationships. Maybe over
time, the owner learns about the moral hazard issue associated with trust.

The key variables in Table 6 are combined to construct a composite variable capturing the
behaviour of the drivers. I define the behaviour variable as a dummy with the value 1 if the
driver reported speeding, not taking rest breaks, had an accident/mishap during theweek prior

Table 6: Drivers’ Behavior and Risk-Taking Per Type of Contract

L LO T-statistic

Reported higher speed than normal (%) 0.47 0.35 −2.21**
(0.04) (0.03)

Accidents and mishaps (% last week) 0.44 0.38 −1.28
(0.04) (0.03)

Take breaks (other than lunch) 0.77 0.86 2.13**

(0.03) (0.02)

Revenues yesterday 7.26 5.60 −4.25***
(0.34) (0.22)

Revenues maximum 11.05 9.49 −3.80***
(0.30) (0.26)

Turnover (number of past owners) 2.40 1.74 −3.95***
(0.18) (0.08)

Observations 159 263 422

***, **, * means that the difference is statistically significant at the 1% level, respectively 5, and 10%. Standard
errors in parenthesis.

9 Similar work with NYC taxicabs found that drivers under lease (similar to L) have the worst outcome
(Schneider 2010).
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to the survey and reported a maximum revenue exceeding US$20 . I use the resulting variable
to assess its association with the type of contract and the measure of trust. Table 7 reports the
estimates of the impact of the contract type on the behaviour of the driver. The contract type is

Figure 4: Summary Statistics—Distribution of Revenue per Contract.

Figure 5: Summary Statistics—Distribution of Maximum Revenue per Contract.
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found to have a statistically significant effect on the behaviour of the driver, even when con-
trolling for the measure of trust. However, trust does not affect significantly the ex-post behav-
iour of the driver.

The results shown in Table 8 and Figure 6 are also in line with this conclusion. Those
results are based on repeated observations of three drivers from each category over a period
of more than two months. The three drivers under L reported accidents on average 2.3% of
observed days, versus only 1.2% under LO. Although they reported similar average daily
profits (US$5.9 for L versus US$5.5 for LO), the variance is significantly higher for drivers
with L (0.90 versus 0.57). This suggests that drivers with the LO contracts have a more
stable and predictable revenue than drivers with the L contract.

In summary, the evidence suggests that excessive effort is being supplied by drivers under
the L contract. They are trying to make the most of the day and do not care much about the
maintenance of the motorcycle. The incentives induced by the contract override the trusting
relationship. The asymmetry of information therefore creates social inefficiencies in the choice
of contracts.

Table 7: Effect of the Contract’s Incentive Versus Trust

I II III IV V VI

Contract 0.03** 0.03** 0.02** 0.03** 0.02* 0.02*

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

Trust – 0.006 0.006 0.006 0.005 0.001

– (0.01) (0.01) (0.01) (0.01) (0.006)

Driver has children – – – – – −0.01*
– – – – – (0.003)

Age of the driver No No Yes Yes Yes Yes

Driver’ schooling No No No Yes Yes Yes

Pseudo R2 0.09 0.09 0.10 0.11 0.13 0.18

Obs 421 421 408 402 401 394

***, **, * means that the difference is statistically significant at the 1% level, respectively 5, and 10%. Standard
errors in parenthesis. The dependent variable is a dummy variable which take the value 1 of the driver reported
over-speeding, having had an accident or a mishap, not taking breaks to rest, and having ever obtain a revenue
exceeding USD20. The coefficients represent marginal effects on the probability to choose the contract L. Each
column has different control variables.

Table 8: Behavior and Outcomes Per Type of Contract

L LO Driver Owner

Days with accident mishap (%) 2.3 1.2 0.70

% Days with repairs 21 12 11

Average amount of repairs (USD) 1.1 1.7 2.1

Drivers net average daily profit 5.90 5.50 4.80

Observations@ 3/63 days 3/63 days 3/63 days

@This table is based on data from three drivers of each type over two months.

Motorcycle-Taxi Market in Sub-Saharan African Countries 189

D
ow

nloaded from
 https://academ

ic.oup.com
/jae/article/24/2/173/742132 by guest on 22 M

ay 2023



5. Conclusion

In the market of motorcycle-taxis in Sub-Saharan Africa, two contracts coexist, mediating re-
lationships between owners and drivers. My analysis shows that one contract is markedly sub-
optimal from a social perspective, and that trust plays a significant role in its survival. I first
develop a simple moral hazard model that accounts for trust and conventions; the main im-
plication is that the higher the level of trust between the contracting parties, the higher the
probability of choosing the suboptimal contract. I then use a proxy measure of trust based
on variables of kinship from survey data and find them to have a positive and significant
effect on the choice of the inefficient contract. The evidence suggests that drivers under this
contract behave more aggressively. Their behaviour is not only a threat to the public safety,
but it also reduces the future earnings of the owner through the deterioration of the
motorcycle.

I conclude that the attempt to access trust through kinship between owners and drivers is a
likely source of inefficiencies in this setting.Whereas a large literature on trust tends to support
the idea that it is good for economic activities at both micro and macro levels (Fukuyama,
1995; LaPorta et al., 1997),10 in this context of asymmetric information and weak enforce-
ment, the quest for trust tends to make contracts less sufficient than they would have been.
Problems of time inconsistency are often ignored in the presence of trust as contracting
parties believe each other and forego recourse to third-party verification and other tools
such as written agreements or clauses for breach of contract.

Given the significant impact that inefficient contracts can have on public safety and the
welfare of the contracting parties, there are potential policy lessons that one can cautiously
draw from this work. First, since this activity is a profitable business on average, and given
that most drivers are credit-constrained, a public provision of the LO contract might be desir-
able. First, this could help tip the balance toward eliminatingL (if the evolutionary inertia is an
important factor). In this particular case, the government intervention need not be permanent.
Additionally, this intervention could have the advantage of both reducing traffic accidents and

Figure 6:Daily Profit Over TwoMonths. Note: The Daily Profits Is the Average of ThreeDriversWhoWere

Tracked on a Daily Basis for TwoMonths. The Horizontal Axis Represents the Days and the Vertical Axis

Represents the Profits in FCFA.

10 For a criticism of this view, see Solow’s 1995 article in the New Republic.
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addressing the problem of youth unemployment. Another course of action could be to facili-
tate and simplify formal contracting through the official channel and encourage more enforce-
ment. This plan could be more successful if it includes the drivers’ union.

A legislative approach could also be explored, banning one type of contract. However,
such an approach may well fail from lack of enforcement—a factor that may go a long way
in explaining the existence of such a large informal market in the first place.

The findings from this paper do not imply that kinship and trust constitute the only import-
ant explanatory variables for the choice of contract, nor do they rule out all the other explana-
tory variables. However, they do support the view that trust and kinship may play a key role in
contract choice. I have also discussed in the theoretical section the fact that a model based on
conventions and evolutionary inertia also could be consistent with the data. However, I do not
have the necessary data to test such model in the present paper. Another alternative mechan-
ism could be the heterogeneity among owners with respect to monitoring. This would be true,
for example, if certain owners, namely those using L, manage to monitor the drivers whereas
others cannot. However, this is unlikely to be the case because no Zem bears a meter or other
device to measure effort or other outcomes. Whereas some these additional mechanisms are
more plausible than others, it is likely a combination of many factors that fully determines the
contract.
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Appendix

A.1 Sampling method

In each of the data collection rounds, the enumerators covered the main point of convergence of
drivers such as large markets and key transportation stations.11 We used randomly generated
numbers to select drivers to be interviewed on arrival. In practice, the enumerator holds a sheet
with 100 randomly generated numbers between 1 and 20. Upon arrival in the station, he picks a
starting point on the sheet. If the number is i, then he attempts to interview the ith who arrives at
the station and then picks the number to the right of the first number to select the next interviewee. If
a driver declines the interview, then he picks the next driver who arrives. The rate of refusal was
around 10% and in most instances it was due to the fact that the driver found a new client. The
drivers were not paid but I provided candies and most respondents took a couple.

A.2 Alternative measure of trust

An alternative way to measure trust, without using kinship variables as proxy, is to ask people dir-
ectly about their past trusting behaviour and whether they trust others. The first predicts whether
they are trusting and the latter if they are trustworthy.12 Since I am interested in the trustworthiness
of the drivers, the following standard question drawn from the GSS (General Social Survey) ques-
tions may apply: ‘Generally speaking, would you say that most people can be trusted or that you
can’t be too careful in dealing with people?’ But this method may suffer some problems of interpret-
ation, as the concept is very subjective. This problem is exacerbated by the fact that the interviews
were often conducted in the local languages and we realised ex-post that our translation of the ques-
tion in the Ewe language coincided with a popular saying in such a way that most respondents mis-
understood the question. This severely limited the quality of this variable and as a result, I do not use
it in the analysis.

11 Typically the most sections of the cities have one such large station. The enumerators covered all
the major stations known to us.

12 See Glaeser et al. (2000) for more details.
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