Bridges to Cash: the retail end of M -PESA

The challenge of maintaining liquidity for MPESAAgent Networks

By Frederik Eijkman, Jake Kendall, and Ignacio Mas
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Safaricomthe leading mobile operator in Kenya. The serpicevides a method oflectronic payment
accessible through mobile phoné3nce customerdepositcashin their M-PESAccounts they store
the valuel a -F& $cla fb¥m of electronic value issued by Safaricpmntil they are ready taiseit for
transfers, buying airtime, or bill payments.

oDe-materializing cashinto e-float offers benefits in terms of safety (reduced riskiuéft or loss),
convenience (less bulk, easier to send money remotely, lower transport costs, can purchase airtime and
pay bills from the phone), and privacy. The core value proposition to customers is {AESWA allows

them to send moneyuickly and chaplyto distantbusiness associatefsiends or relatives, a common

need in Kenya where many families have some members working in urbarfareas.

By solving this customer neeldl-PES/Aas generated a large and loyal customer badd’ESA is used
by over40% of Kenyan aduftandmore than 9860f usersreport that M-PESA ifaster, safer, cheaper,
or more convenienthan alternative servicekke thoseprovided by banks, AT8/the st office, or
money transfer services offered through bus compafiagul 84% of users claim that lositite service
of M-PESA would hawelarge, negative effect on their lives

The ability to quickly and conveniently withdraash or deposit cadh criticalto achievinghe high

level of value that MPESA delivets its ugrs To access their accountsystomers exchange cash for e

float at a network oM-PESAetail stores (often referred to asub-agens or agent poinfs There are

some16,000 agent points in Kenypautting one within reach of most Kenyans factmanylocations

have multiple MPESA agent points within a few hundred meters of edbhr. Keeping these agent

pointsstocked with cashand&f 2 G a2 G KI & ( K&eds Orldghosts@&i Odza (1 2 Y S NJ
withdrawalsis a major challenge, and the subject ofthirticle.

How M-PESAmobile moneyworks

! Jake Kendall and Ignacio Mas are with the Financial Services for the Poor Team at the Bill & Melinda Gates
Foundation; Frederick Eijkman isfounder of PEP Intermedius.The authors would like to thank Sheila Miller for
being able editor and research assistant to this project and for her contributions to our thinking on key points. We
owe the bridging analogy in the title of this paper to Paul Makin of Consult Hyperion. We are thankful for useful
comments and suggestioffiiom Crispin Bokea.

The results of a survey of 3000 Kenyan households reportgdrinTavneet and Willianmadk(June 2008)shows
that 53% of users report sending or receiving money as their main use of the service, while 44% of users report
using it br saving money or buying airtime.

® FinAccess National Survey 2009.

* Surj Tavneet and Williamadk(June 2008).




To accesthe M-PESAervice customeramustfirst register at an authorized NPESAetail outlet. They

are then assignedn individual electronic money accouot e-wallet, that is linked to their phone

number andaccessible through a SIM camsident application on the mobile phonidhere ighree-

factor authentication of customers: through their mobile number (i.e. ownership of the SIM card inside
the mobile phone)a userselected persoal identificationnumber (PIN)and through their national 1D

card presented to the store teller at the time of the transaction

M-PESA wallets are denominated Hil@at backed100% by liquid deposits held by Safaricorfuity
regulatedcommercial banksinitially onlythe Commercial Bank of Africa (CBA), and now also Standard
Chartered Bank (SCBhe interest from these balances accrues ttharitablefoundation, and is not
distributed to either Safaricom or MESA customerAll transactions are authorized and recoddi@&

real time using secure Si&hd are capped ahe equivalent ofJS$500.

Once transactions are confirmed, the account balances of sender and receiver are updated immediately
to reflect the transfer, and the transferred funds are immediately availatni@$e by the receiver. Both
sender and receiver are sent an automated notification by thBBBA server via text message

confirming the transaction and stating their new account balances.

e-float is exchangeable for cash at designatedP®ISA retail outlst This is performed by pairing the
handoverof cash with an equal but opposite transfer ofl@at between the MPESA customer and the
retailer. A deposit ocash intransaction entails a redime transfer of efloat from the retailer to the
customerin exchange for cash given to the retajlerhile a withdrawal ocash outransaction requires
that the customer transfer-#loat to the retailerand receive cash in exchangdl e-float transfersg

both cash infout transactionandperson to personR2B transfers between clientsare subject to
F@dFAflroAfAGeE 2F FdzyRa Ay (KS aSyRSNRa | 002dz i

Liquidity in the MPESA network

Given their higher frequency of transactions, retail outlets are given spewiallets (ortills) with

higher maximum account balances. This gives them more room for offséiting Sy #nd Q OI a K
transactions (which cause them to pay oufl@at) and caskout transactions (which cause them to
accumulate dloat). Still, f the outlet performs too manyashin transactions it will eventually run out

of efloat, and if it performs too many cash out transactions it will run out of chashither case, the
retailer will need tarebalanceits liquidity: convert the excessfloat into cash, owiceversa Fa that,

they must gao the next rung up the cash distribution hierarchy

Safaricom only buys and selldl@at from a select range of distributofagents) and bankgsuper
agents)with whichit has signed an agency agreement. To buy (sélfyat theseagents must deposit

®The Subscriber Identification Module (SIM) card is a smart card found inside mobile phana® based on the
GSM family of protocols. The SIM card contains encryption Be$sQ dzNBS & ( KS dzarfiiNdestheée Lb 2y S\
LK2ySQa YSydzd ¢KS {SKgibldidata @essading shyrfel dvalahld andpBones.

® The term agent cabe confusing as it is often used interchangeably for the liquidity managers who contract with
stores to manage their liquidity, and for the stores themselves.
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(CBA or SQBBecause of how the MESA system is set up and how interbank payments work in Kenya,

it can takeone or twodays forsuch transactions to settlfhus, the agent needs to have a sufficient

balance of €loat to accommodate the potential liquidity needs of their stores for upato days. This

imposes a high working capital requirement cost on agents.

Agents in turn buyand sell efloat from the retail outletgsubagents)that depend from themAs with
customers a cash transactiobetween agent and subgentwill be matched by an offsetting-#oat
transaction, with the agent taking the opposite side of whatever theestequires for its liquidity
management purposes. The transfer of cash between the retailer and the agent may Hapen
NEGI At SNI GAaAr Ay bythie Kayingpat@lepdsiiing andNihdfawingGcash at 2hdlJ
nearest bank branch where they both hold bank accourts.the store, each rebalancing is likedy
represent a trip, to either its agefitead office or, more often, to the nearest bank brangldditionally,
if the transaction is done through a bank, the ageetdoffice mayalsohave to send an employee to
the bank to deposit cash into the sib3 S y i Q & implyin@ &ndzxfré cost to them

Both retail outles and agens are rewardedor their role in providing ¢juidity in the MPESA systely
SafaricomThey receivéransaction commissionsptheir income is directly proportional to the number

of transactions they support. The average commission paid by Safaricom per cash in/out transaction is
US 17¢ (preax),of which thedistributor will typically keep 2€80% and pass on the rest to the retalil

outlet. In many casethe M-PESA business also brings indirect benefits to retail outlets beyond the
commissions earned on AESA itselfn the form of increased footaffic into the store and a

NB LJdzii I G A Frght tiie & @ @ dkBAGIGion with the powerful Safaricom brand.

Thecentralimportance ofproperliquidity managementfor agent success

For poorpeoplewho operatein a cash economyand whoseéncomecomes irthe form of small lumps

of cashpeing able to cash iand cash out easiig a precondition for participation in a system such as
M-PESAThe MPESA retail outlets are therefore the briddeetween the entrenched cashased

exchange system and the neueetronic payments cloudrhis network of bridges needs to be

sufficiently densegeographically to offer the necessary convenience to all customers, and sufficiently
resilient to meet whatever cash orftoat needs customers may have at any time. Propgridiity
management of the retail network goes to the heart of the usefulness and the trustworthiness of-the M
PESA propositioi:or the retailers, keeping customers supplied witthoat and cash is central to their
business.In Box 1we describe thectivitiesof a typical MPESA store owng@Gaudencig in her daily
rounds to keep her stores supplied with liquidity




BOX 1Gaudencig; Professional Cash Transporter
Gaudencias a 45 year old widower and mother otBildrenwho owns three MPESA stres near Kisumu in
western Kenya. She is seliteérate (having achieved primary standard 4) speaks no English, and previous to
getting into the MPESA agent business, sold chickens in the Kisumu market.
One of her storesJubilee Market is located irthe Kisumu produce market. Her Ahero and Pipetitozesare
located outside Kisumu, eh@t a distance of about 30 minutéy bus. The Jubilee and Ahero stores are staffg
by her daughter and son, respectivel@awlencia is constantly on the move, shinttf back and forth between
her stores andhe headquarters oPERthe M-PESA distributor who manages htermove cash and-float
GKSNE AdGQa ySSRSR Yzadd [A1S Y2aid -bemablé th provi@lekcash de
e-float whenneeded- is key to a business whetkere is likely to be asther M-PESA agent literally in the
adjacent shop (seEigure 2which shows some stores are less than 5 meters apart, this is quite typical in Ke
The fact that her son and daughter staff twbher three stores makes it easier for herabsent herself
GaRSYyOAl Qa GeLAOrt RFEAf&@ NRdzyRa N3 NBLNBaSyidSR
Shillings and represent the one way bus fare aiséed with each leg of the trip.

Gaudencia’s Daily Route with 1-way Travel Costs

intermedivs Ld

In the morning Gaulencia first travels from home to pick up cashP&P (1), then walks from PEP to Jubilee
Market and back (2), then back and forth to both Ahero (3) and Pipeline (4). She is usually finished with th
circuit by 2pm at which poiri KS NB G dzNya (2 ! KSNB FT2NJ I aS0O02yR i
she starts with Ahero in the morning, and makes 3 full trips, in addition to the regular circuit, by the time th
is done. In the course of a dagaudenciaan spend 30-375Ksh (Sp4-$5) on bus fare (this would be a typical
daily wage in Kisumu) and reports that the cost of travel in time and money are the most aggravating aspe
her day. On one leg of each visit she will be carrying cash to or from the store, andtedtvalue of cash she
carries exceeds 75,000K&bS1,000. Despite the relatively large sums she carries, she has never been robl
and does not report feeling like security is a major rigk. her troubles, Galencia sometimes nets over
75,000KshlYS$1,000) per month in transactional revenue from her 3 stores!

Agentcosts and risks in liquidity management

For stores, managing liquidity is the central aspect of their business. The following are a list of the main
obstacles for storefeported byPERstaff) in keeping enough cash andleat on hand to satisfy
customers:




Employee malfeasancwhen rebalancing, store owners must almost always leave large amount of cash
in the hands of employees, either by leaving the employee at the shop with the cash till, or by sending
the employee to carry cash to or from PEP or the bank branch. Storeg hegloremployee turnover

which exacerbates the challenge of trusting employees with cash.

Physical securitcarrying and storing cash on their premises exposes owners and their employees to
the risk of being robbed. In the PEP network of 106 storesetivere 10 robberies last year.

Working capitalshop owners must invest anywhere frdd&2000$4,000 in efloat and cash. (PEP
requires a minimum oy S$2000 whereas the Safaricom minimum is closdd®600). This is significant
sumto generatefor a Kelyan small business owner

Travel costs and timas the story of @udencia (BoA) illustrates, costs of transporting cash can be
upwards ofUS$h4-5 dollars per day foa shop ownewith multiple shops. Time is also a major factor,
with some stores repontig 2 hours or more of round trip travel time.

Our sample of M-PESA retail outlets

This paper explores the liquidity needs of \ESA outletdVe do so with the benefit of actual

transactional data over a smonth period from a sample of 20 retail outletsanaged by PEP

Intermedius, an MPESA agent operating in Western Kenya. This section describes the sample; in the
next section walerivesevenobservations from the transactional data from these outlets which capture
the essence of the agent business indtéen Kenya. In the final section we derieee broad

conclusions which follow from our analysis. These are the key factors that should be taken into account
to ensure the sustainability of agent networks liketMd { | Qa @

About PEP Intermedius

PEP Intermeids is a private company owngartially by its two founders (one of whom, Frederik
Eijkman, is a cauthor of this paper). Its primary business ia&4-PESA agent, arndhas a side
business in microcredit. PEP was founde@df@4to do microfinance Howeverhaving observethat
the primaryneed of the local population wanvenient and afforddle cash availabilityPEP began
operating as an agent of RESA i2007when the service walsunched PEP haits headquarteroffice
in Kisumu on Lake Varia, and hasl6 employees.

In its MPESA business, PEP manages a tofdlGretail outlets, of whicl8 are fully owned by PEP and
the remainder are franchised (these are third party stores that conduct thédE8A business through
PEP as their agent)

OriginallyPEP opened their own stores targeting strategic locations. However they soon found that they
could not keep up with the spread of other agent points due to the costs of finding, building, and
staffing their own stores. This prompted the mowed franchiseapproachwhere they would

accommodate store owners with the necessary capital allowheg to start on their own. The




franchise model gave PEP an opportutitgxpand rapidiyandreduce the riskassociated with store
ownership and castransit.

Introducing our sample 020 stores

We started by defining four archetypal types of stores, based on their location and the kinds of clientele
they attract:

o City These are storeim the central business district dfe provincial capital, Kisumi@the customers
are typically white collar employees who worktlire city center as well as business people and out
of town visitors who are in Kisumu for business, to make purchases, or to deal with government
offices.

e Urban These are stores located im aroundtwo mainmarkets, of which onanear themain bus
terminalandin KisumuThere are many MPESA agents within 100 meters of each otfgpical
customers include local shop owners, travelers who are coming and going by bu#heledale
traderswho are in the market to buy or sell vegetables, fruits, and other gémdsales elsewhere

o District These are stores in provincial market towasdted onthe main highwaysonnecting
Kisumuwith Nairobiand other major towns in the regioMhesetownsare not very populous but
their markets get verpusywith many traders and visitors coming framearby rural villaget
make purchases and conduct business

e Rural These are stores in small towns with a population of around 5086y areften visited by
rural customers from surrounding areéisat do not have the money to travel targertowns. These
towns typically have onlgfew permanent structures housing mainly shgedling the most basic
commoditiesand workshopdor local artisans (caenters etc).

Figure 1 shows the location of the towns with stores in our sample within Western Kmayked with

the PEP logo)igure 2 lists theventy stores in our sample, and offers some descriptive characteristics
for each.M-PESA constitutes the main business for all the stores. Most have been offeRigSM for at
least two years. All but two stores have a competitor within f¥ers

Figure 1: Locations of of PEP storeour sample around Kisumu near Lake Victoria Western Kenya
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All the ten stores in Kisumu (those in thidan andcity categories) rebalance their liquidity by going

into the PEP headquarters in downtown Kisumu. The most distant éghklisnetersaway, but the

majority iswithin 10 to 15minutes of PEP headquarters. Half the stores outside of Kisumu are in towns
with a bank branch and are able to rebalance their liquidity locally. However, four stores-éfe 20
kilometersaway from the nearest branckor these distant stores, cash managarhis especially

difficult. Shop owners have to leave the management of the store in the hands of an employee, or send
an employee to rebalance. In either case, the manager will be faced with leaving the employee alone
with cash representing a large mulie of their monthly salaryAdditionally,round trip travel time can

be anhour or more at a round trip cost &fS52-3.

For each store in the sample, we collected daifPEISA transaction data for the periodJuly2009to
December 2009igure2 showssome summary trading statistics for each store. The first five numerical
columns relate to MPESA transactions undertaken by clients: the average daily value of transactions,
the averagedaily number ofdeposit(cash in) and withdrawals (cash quapd the average deposit and
withdrawal transaction size The last column is the@veragenumber of liquidity rebalancing transactions
each store conductedailywith PEP as their NNESA agent.



Figure 2: A snapshot of the 20 stores in the sample

Store Name of Type of Distance to | Distance | Main/side Store Time as
town & location & | nearest M | to bank business of Location | agent
population | ownership | PESA shop| or PEP HC Store

Ahero Ahero District, 5m 60min/ M-PESA Kiosk 2yrs
10k pop franchise 25km

Cash Joint | Kisumu City, 10m 200m to M-PESA Kiosk 2.5yrs
350k pop franchise PEP

Cyber Kisumu Urban, 50m 15minto | M-PESA Kiosk 2yrs

Centre 350k pop franchise PEP Beautyprods.

Flamagras | Kisumu City, 40m 400m to M-PESA Store 2.5yrs
350k pop franchise PEP Hair saloon

Homa Bay | Homa Bay | District, 6m 5min to M-PESA Kiosk 3yrs
20k pop owned Bank

Jubilee Kisumu Urban, 50m 15minto | M-PESA Kiosk 2yrs
350k pop franchise PEP

Katito Katito Rural, 100m 60minto | M-PESA Store lyr
5k pop franchise PEP Soda

Kibuye Kisumu Urban, 50m 15minto | M-PESA Kiosk 2yrs
350k pop franchise PEP

Lake Kisumu City, 10m 150mto | M-PESA Kiosk 2.5yrs

Market 350k pop franchise PEP Beauty prods.

Luanda Luanda District, 5m 5min to M-PESA Store 2.5yrs
10k pop owned Bank

Noble Kisumu City, 50m 200m to M-PESA Store 2.5yrs
350k pop franchise PEP Photo copying

Nyagande | Nyagande | Rural, 300m 90min M-PESA Kiosk lyr
5k pop franchise 30km

One Stop Kisumu Urban, 50m 15minto | M-PESA Kiosk 2yrs
350k pop franchise PEP Photo copying

Paw Akuche| Holo Rural, 100m 45min M-PESA Store 2.5yrs
5k pop owned 20km

PEP HQ Kisumu City, 0to PEP | M-PESA Office 3yrs
350k pop owned Micro lending

Serem Serem Rural, 50m 5min to M-PESA Store lyr
10k pop franchise Bank

Shop 786 Kisumu Urban, 50m 15minto | M-PESA Store 2yrs
350k pop franchise PEP

Siaya Siaya District, 300m 5 min to M-PESA Store 3yrs
20k pop owned Bank

Usenge Usenge Rural, 100m 2hrs M-PESA Kiosk lyr
5k pop franchise 60km

Vihiga Mbale District, 20m 5min to M-PESA Store 3yrs
20k pop owned Bank




Figure 3: Summary tradings statistiésr the 20 stores in our sample

Average Deposits Withdrawals PEP Transaction
Store Name Location Daily Volume Ave. #/day Ave. Tx. Size  Ave. #/day Ave. Tx. Size Ave. # [day
Cash Joint city $7,210 90 $54 58 $40 2.9
Flamagras city $3,003 37 $52 25 $42 2.7
Lake Market city $14,532 126 $78 82 $55 4.6
Noble city $2,105 30 $41 21 $41 0.6
PepHQ city $3,136 22 $86 16 $77 1.4
Ahero district $5,001 29 $36 107 $37 2.7
Homa Bay district $4,316 38 $58 33 $64 0.4
Luanda district $3,023 4 $13 103 $29 1.8
Siaya district $3,148 12 $41 50 $53 1.6
Vihiga district $3,311 24 $36 71 $35 1.4
Katito rural $2,313 31 $27 88 $17 1.1
Nyagande rural $853 6 $18 38 $19 0.5
Paw Akuche rural $2,390 11 $22 65 $33 1.7
Serem rural $3,250 19 $41 74 $34 1.2
Usenge rural $1,314 11 $37 19 $57 0.3
Cyber Centre urban $6,594 86 $38 88 $38 2.4
Jubilee Market | urban $2,239 43 $31 35 $26 1.6
Kibuye urban $2,667 42 $28 47 $31 1.1
OneStop urban $2,154 25 $44 25 $42 0.6
Shop 786 urban $3,203 43 $34 53 $33 1.1

*Note: Volumes in $ (75Ksh = $1). These averages were calculated excluding sundays when most stores are closed.

Stylized observations from the store trading data

The analysis of daily transaction data for the stores in our sample revestedkey patterns and
insights.

1. Agent liquidity management is costly: storegseed torebalancetheir liquidity holdingsdaily



Figure4: Number of transactions with PEP per Figure5: Frequencywith which stores transact wittPEP
store per trading day, by type of store per trading day, by type of store
5 , 100%
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4 max inthe day [ 809%
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Figure 4 shows threquency with which outlets must rebalance their cash holdings by buying or selling
e-float from PEP. Stores in rural markets do so on average daily, stores in district and urban markets do
S0 on average 1.5 times per day, and stores in the city centsmam average 2.5 times a day. Looking

at individual stores, there is a lot of variance, especially for city centre stores as one of them had to
rebalance as much as four times per day on average.

Figure 5 looks at the store rebalancing frequency in naatail. On average, all types of stores avoid
having to rebalance their liquidity on around 40% of days (tiredede manyweekend days when

stores are not open or face slower demahd)f the remaining 60% of days, stores in rural markets are
twice morelikely to have to rebalance only once in the day, whereas for the other types of store they
are more likely to have to rebalance more than once in the day. District stores are the ones which most
frequently need to rebalance twice a day or more, owwagtly to the larger transaction sizes

For rural stores, where remittances drive a predictable need for cash evergtdag owners or
employees often make a trip in the morning to exchange tilat built up the previous day with cash
for the comingday. For rural and district stores at a great distance to PEP or a bank branch, this often
implies an hour or two of travel time each way and so they often arrive at 10 or 11 am to get cash at PEP
and return to the village. For these distant storamjltiple trips per day are prohibitively time

consuming so they do their best to make just one per ttayhecity and urban areas, most stores ae
5-10 mirute walkfrom PEP HQ and so can make frequent trips throughout the day. This is fortunate,
because thecity and urban center stores also face more uncertain cash needs, sometimes needing to
sell efloat for cash, and sometimes needing to buy mo+#oat. In these stores, just a few large
transactions by, e.g. merchants paying thaipplierscan tip the lalance one way or the other

triggering a trip to PEP. Box 2 describes three actual trips to get cash and the costs and difficulties
associated with each.

"PEP HQ is open and available for transactions 7 days a week, including Sunday.

10



BOX 2: Three trips to rebalance cash anflaat

The following are three examples of stofHsily @sh or efloat buying trips, representing a typical level of cost,
risk, and difficulty for the store owners.

Paw Akuchds a PE®wned store located in a rural village about 40 aigsby bus from Kisumu and PEP
headquarters. Round trip bus fare is20BKké [ Af Al yX 2y S 2 F | livds B Kiguine andsa san
stop by PEP on her way to work (PEP is nice enough to pay her bbedatese this is a PERnedstore). On
Tuesdays (which are market days in the village) and on other heavy ttmmsdays, Lilian must make an
additional trip into Kisumu to get more cash, leaving Gladys the store manager to deal with the customers b
herself. Store owners often look for creative arrangements to move cash, such as having a store employee
the way to work, but these arrangements often depend on the employee staying with the store and require {
owners find someone they can trust.

Cyber Centers no more than a 10 mirte walk or 2 minute scooter ride to the PEP center (scooter rides cost
10Ksh or 18). This allows Cyber Center to rebalance an average of 2.8 times per working deig(see3)pne of
the more frequent in our sample. The only time when a trip to PEP is inconvenient is when the owner, Betty
away in which case if they needfloat they can phone in a request to PEP and pay cash at the end of the day
PEP is essentially loaning them working capital for the day at zero interest). If they need cash, they would b
to close the store for 1minutes and surely lose f@w customers while they were away.

Luandais a District store, located an hour or so from Kisumu by bus but amiptes away from a local CBK

branch. Despite the location, sending or receiving cash through a bank branch is more difficult for aanalpesm
require one of the PEP HQ staff to make a simultaneous trip to the bank on the other end where there may
lines and other delays of uptoBhoura g KAt S GKS OF&aK A& Y2O0SR 0SigS{
M-PESA agents are open Tigm or later, a surge of customers late in the day can leave them stranded for ca

the bank branch has already closed. This has happened to Luanda on a few occasions.

2. Rural areas do fewer and smaller transactions; in the @gntertransactions aremuchlarger

Figure6: Average number of client transactions per Figure7: Averageclient transaction size, in Ksh
store per trading day
300 5,000
- max 4,600
*
150 4,200
| 3,800 -
100 * #avVeE 2 200
l T _ 3,000 ;
50 | LD 2,600 3
2,200 +
)
1,600
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Figure 6 shows the average number of client transactions stores do in a typical day. While a typical rural
market store does just over 50 transactions per day, stores in Kisumu (urban and city) do twice as many.
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District stores located in busy roaide maketstransact volumeshat are closer to the urban markets
There is also a much wider range of transactions by stakésimnmu which reflects the greater variety of
customer needs. In rural areas, most customersvdtagers receiving similarly sizedwittances from
city relatives, whereas the city center stores the transactions o€ontractors, small businesses,
merchants and tradersare mixed in with remittancé&ansactions

At a commission of roughly 10¢ per transaction accruing after tax tettire, this volume of business
translates into daily revenue to the store of §8Sor rural stores doing 50 transactions daily an&$1(5
for stores doing 100 transactionAt the very upper end of the range, Lake Market store in the city
center averageder US$30 a day on its best mon{{see Box 3 for more on Lake Market)

Figure 7 shows the avera@p-PESAransaction size indayan shillinghat stores undertake on behalf of
their customers. Predictably, stores in rural markets tend to do muowdller transactions, averaging
200Ksh(Us$$27). Typical tansactions at city centre stores are more than double this amaefiecting
the fact that many merchants and traders useR#SA to pay suppliers or contractors and receive
payment for large volumes of gosdlransaction sizes are largerdistrict towns than irurban stores
largely due to the fact that markets in towns are wedidther than daily implying that customers are
makingbulk purchaseso satisfy their needs for the weeknurban areas, customs tend to be richer
but are usually transacting to satisfy daily shopping needs rather than wéddi. in and cash out
transactions tend to be of very similar sizes on average, except for city centre stores where cash in
transactions are typically 30%rtjer in size than cash out transactio@me factor driving these larger
cash out transactionis the large payments made by merchants to suppliers and workers.

3. Reflecting domestic remittance patterns, rural areas are strongly cash out, whereas ualbaas
tend to be more cash in

Figure8: Average daily values dflient transactions in | Figure9: Frequencyof days in vhich stores need to
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Figure 8 shows the average daily value of clieamisactions at different types of stores. Stores in rural
markets trade on average 172,00€h(U$$2,300)per day of which 90% is cash out. District market
stores typically trade twice as much, but still have a preponderance of cash out. Stores in aniaism
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are roughly balanced between cash in and cash out, while stores in Kisumu city centre trade much larger
volumes (360,00Qshor U$13,000) and are predominantly used for cash in. This shows that a
fundamental trend in MPESA usage is to transfer maas fromeity to rural environments.

Figure 9ooks at the implicationsf this spatial differentiation between stords terms oftheir liquidity
rebalancing requirementdviost stores do need to rebalance daily, ranging fio8% of days for city
centre gores t062% for ruraktores. Stores in rural markets need to selfleat from PEP (withdra
cash), whilestores in the city centre need to buyfleat from PEP (deposit casimuch more often

FigurelO: Average total daily transaction size for Figure 1: Percentage of days when agehbth
urban sores deposited ANDwithdrew from PEP on the same day
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Figure 10 looks more closely at the trading patterns of urban stores. The daily net cash in/out from

O dza (i 2 thaSsathofs is essentially zero, and this matches the daily net rebalancing transactions with
PEPHowever, this balance masks irdilay variations in the types of customer transactions undertaken.
Figure 11 shows that for urban and cigntre stores, hey needed to rebalance their liquidity at least

twice, once buying and once sellindleat to PEP on almost 20% of days. Pautlgan andcity stores

have the luxury of more frequent rebalancing, given their proximity to PEP, but they are also lgss able
predict net cash needs given the greater variance in transaction sizes and more even mix of cash in with
cash ouf By contrastural anddistrict stores almost always need to fund excess cash withdrawals and
thus have a predictable need for cash.

4. Ruraland District storeshold more float at the end of the day

81n the city cater there are more wage earners sending money home, thus the greater number of cash in transactions.
Additionally, many small businesses, traders, and contractors UBESKA to pay employees, suppliers, and each other which
drives larger transactionsboth cash in and cash out.

13



Figure 2: End of day float as a percentage of the Figure B: End of day floatin absolute termsg
store's average daily transaction volumesaveraged | averaged by store type
by store type
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Figure 12 showsthe®f 2 4 NBYFIAYyAy3a 4G GKS SyR 2F GKS RlIe&x

transaction volume, which is over 70% faral stores. Theural stores are essentially cash salesmen
who sell cash throughout the day touild up a stock of-@oat, which they then trade iagainfor cash

the next morningsee also Figure 8)In contrast, theurban andcity area stores are traders, buying and
selling efloat and cash in more equal measure and rebalancing more frequienthe middle of the day
(implying that the ratio ofloat to transaction volume should be lower as they turn over their float more
often.) Additionally, becaussomerural anddistrict stores find it more difficult and costly to get cash,
they caninvestmore in working capitahs a percent of transaction volunfne combination of cash and
e-float) and thusmayhave more dloat on hand at any given time.

Figure 13 shows that rural and district stores hold moftoat in absolute value at the end ofdtday as

gStft 6GK2dAK 0SOlIdzAS ¢S R2y Qi (1y2¢ K2gfloardzOK SyR

balance does not necessarily reflect their working capital invefsted.

5. Market days drive substantial transaction volumes

Figure X: Average daily clientransaction volume by day of | Figure B: Average daily client transaction volumgy day
week for rural stores, as percent of weekly average of weekfor urban stores, as percent of weekly average

® Conversations with PEP staff revealed that district stores would also have had a higher averatidand

balance relative to transaction volume, nearer to the 70% that rural stores have, except that many of the district
storesin our sample are PE®vned and therefore transfer their-Boat balance to PEP at the end of the day so

that their merchant account is basically empty when employees go home.
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Figures 14 and 18how the deviation in dailglienttransaction volumes by day of week (relative to the
daily average over the entire six month period) for stores in rural and urban markets, respectively.
Sunday is a weak trading day, especially in rural tpand many store owners aret even openRural
townstypicallyhave weekly markets, and smtling tends to benore concentrated on particularays

of the week (Mondayand Tuesdaym Usenge, Tuesdays in Paw Akuche, Thursdays in Nyagande and
Katito, Wednesdays an8aturdays in Serem). Urban markets apen daily (except Sundays) and hence
trading is much more equally spaced across the week.

6. There are important monthly variations

Figurel6: Intra-month variation in client transactions Figurel?: Variation in client transactions by month
(percent daily variation in the median store trading volume i| (monthly trading volume in kh across all stores, as
Ksh by day of month (excluding Sundayand Christmasvhen | percent of periodwide average trading volume)
most stores are clos#)™
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Figure B showsthe deviation in daily client transaction volumes by the day of the month (again, relative
to the daily average over the entire six month period). There is a clear peak during the first week of the
month, when salaries are typically paid. The variatiomffgeak to trough can be as much as 40
percentage pointslriving a wide variation in cash needs and store profits over the course of the month

Y9l OK aRI&¢ 2y GKAA 3INI LK NB LR NI sation o theidionthlyyiveddes dzS
for that day for the combined 6 months of data.
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Figure I shows the evolution of the daily trading volume by month over our six month sample period.
Monthly oscilationsare driven primarily by seasonal variations in the local business cycle arkich
particularly large for rural stores.Customers appear to undertakeore withdrawals in December

around the Christmas holidasnore thancompensating for a declina transaction volumes in

November Many Kenyans from other parts of the country travel back to their family homes in and
around Kisumu for the holidays. In December they will often transfer cash to relatives or to themselves
before they leave so that thegan withdraw it when they arrive in Kisumu. Muzfthe dip in November
appears to be related to thrift in advance of the Christmas holidawgsthe fact that many relatives who
would send cash save it to bringperson inDecember.

7. There is substantidbusiness volatilityweek-on-week, especially in nofurban environments

Figure18: Volatility in weekly client transaction Figure 18&hows the volatility in weekly client
volumes(weekly coefficient of variation) transactions volume& It shows that the business i
0% most volatile in rural and district markets and leas

in the city centre. In rural and district stores, the
number of transactionper week (the best

25%

20%

- indicator of weekly store revenues) regularly varie
o by up to about 20%rom the averagée? For store
u owners, this represents significant variation in the
IE - earnings.
- 0%

rural district urban city

8. The importance of customer serviead service continuity

" The large dip in July is related to the fact that government budgets are being reset at that time which
slows government spending to a crawl and causes a drop off indassactivity across Kenya.

2 This is based on the weekly number of transactions, and is computed as the standard deviation divided by the average over

the sixmonth sample period. The coefficient of variation has been computed on weekly rather than daily transaction volumes
in orderto abstract from dayof-week effects which are particularly marked in rural markets as describ€idume 18
3 Though the monthly cycle drives some of the variation in the business for all stores, it does not appear to drive the greater
variation inrural store transactionss. the other store typesyhich appears to benore a fundamentaleature of therural
customer base
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FigureldY 5F Af & GNI yal OGAzy @2 f|Figure20Location ofthree urban shops
around Kisumu central market
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Figure 1%hows daily transaction volumes for a particular urban market shop, Shop 786. In October
2009, the store was suspendég PERrom doing any transactionf®r one weekbecause of some minor
violations in their practice@hey were notfollowing proper procedures in checking customer Cs)

trading volumes show that, even after it was allowed to resume business, it took a few weeks for the
store to recovethe volume of business it had been transacting prior to the suspension. This is probably
attributable to the fact that customerpenalized Store 786 for not offering reliably continuous service
andstarted goingo other stores nearby (including two othBEP stores which are marked in the

satellite photo inFigure 2Q. Conversations with NPESA clientsften confirmthat service reliability is

one of the most important attributes for an MMESA outlet.

Figure21: Daily transaction volume fot.ake Market Figure22: Daily transaction volume fothe other four
oYak WYnnnbo city-centreshopgds Ya K Wnnno
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Figure 21shows daily client transaction volumes fhetLake Market storevhich is located in a prime
location inthe central business district #fisumu.This can be contrasted against the average client
transaction volumes for the other fowity-centerstoresfor all the other stores in Kisumu city center
(see Figure 22) ake Market does several multiglhe volume of business of the other storesth due
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