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Abstract

Microfinance institutions (MFIs) provide credit, savings, and other financial sertaces

the poor and must successfully manage large volumes of small transactions in order to
remain viable. SymBanc™ is a system dynamics simulator designed to introduce
students to the complexities of managing a Microfinance Institution (MFI) or to engage
experienced practitioners in a discussion of the key determinants of success in such a
dynamic, complex environment. The simulator allows students to grow an MFI from a
single branch to a large network by making a variety of decisions about target market,
staffing and facilities, loan and savings product design, and sources of external funding.
This paper begins with some background on Microfinance Institutions and then presents
the structure of the model underlying SymBanc™ and results of typical simulations.
Initial experience using SymBanc™ and future enhancements contemplated for it are
also described.
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Introduction

Microfinance institutions (MFIs) provide financial services to the poor, mosghitcand savings
services. The amounts of money handled in any one transaction are very small and the
transaction costs are high relative to the amount involved. Over the yearsmaiucefi
institutions have developed a number of strategies for reducing transactenAdsy driver of
success is the ability to achieve economies of scale through volume yeffeetnagement of
information flow, and effective action based on that information. For an MFI to be siutcis
must be a large, dynamic organization requiring many operational andistratmagement
decisions made on a daily, weekly, monthly, and annual basis. MFIs need to méetagrdw
break-even/profit targets and social impact targets as well. To achesestargets,
management must decide on

the right mix of personnel (field and office staff);

the geographical distribution of offices;

whether to offer individual loans or loans to groups;

the amount of information to be gathered,;

an interest rate structure that will yield sufficient demand for credisapply of savings;

many other factors.

A system dynamics simulation game is an effective way to
introduce students to the complexities of managing an MFlI, or to
engage experienced practitioners in a discussion of the key determinantsestsnatich a
dynamic, complex environment.
Simulators such as SymBdichave been developed and used in diverse fields including health
care and the newspaper industry (Hirsch and Immediato, 1998; Hirsch et al, 2003)

We developed SymBanc™ for these two purposes, for use in both degree programs and
Executive Education. The game gives students the opportunity to set up an MFI providing
services to a market of their choice and then to run it, with control over most of the key
operational variables that the manager of an MFI might have. Through playigantiee
multiple times, and under different pre-set environmental scenarios that dielnexample,
exogenous shocks at a particular time, the students can learn how the decisiorakéhfeeth
through the system and affect their financial and client outreach resuttse discussion of the
game, the instructor has the opportunity to elicit from the students suggestions afs to wha
important causal connections there are in the system, how they interact, arigeytsaty about
the way in which MFIs work.

The remainder of this paper provides and overview of the field of microfinance, some mor
background on the pedagogical impetus behind the development of SymBanc™, and a detailed
discussion of the simulation. This last section describes a variety of diffexeagement

strategies and the results they generate. SymBanc™, as describegapéhjss thought of as a
prototype, Version 1, with future versions having considerably more functionalityefecting

a much wider range of products, customers, markets, and economic conditions. Tdexfioal

of this paper lists a set of enhancements contemplated for future versions.



Overview of Microfinance

Microfinance is the provision of financial services to the poor, largely in developurgrees.
The finance is “micro” because the poor can only afford to save, borrow, or buy insmrance
small amounts. Microfinance is most commonly identified with the provision of ¢cedtiicro-
entrepreneurs, but this is only one part of the services that microfinanceiorstisipply.
Microfinance institutions (MFIs) often also supply savings services, and mavigema basic
insurance policy that covers the outstanding balance on a loan owed to the microfinance
institution. Payment and transfer services are also common MFI productsakgpeaving
money between rural and urban areas. Several good sources provide a more in-depth
introduction. (Ledgerwood, 2001; CGAP).

Probably the most famous MFI in the world is the Grameen Bank in Bangladesh. Ggohee
its start by providing microcredit to poor women in 1976 and has since grown to oveio8 milli
clients. The largest MFI is Bank Rakyat Indonesia, which has about 3 million leosrand 30
million savers in its Microbanking division. Estimates of the size of the micrafenadustry

are hard to establish accurately. The Microcredit Summit has been gguth@ia on micro-
creditsince 1997, when it reported that 618 institutions were serving about 13.5 million clients.
Its latest report contained information on the activities of about 3,000 microfinestitetions

with about 81 million active clients (Microcredit Summit, 2004). These data should be
considered rough estimates of the extent of micro-credit actiVit®s.the savings side there has
been less systematic data gathering. As noted above, Bank Rakyat Indomesszeves 30
million savers and all the very large MFIs active in Bangladesh now providesaarvices.

The vast majority of the microfinance activity in the world takes placesia,An particular in
South and South-East Asia. In Bangladesh alone the four largest MFIs had aboubh0 mill
active loan clients as of the end of December 2003, more than the combined total dbawtive
clients in Africa and Latin America (see Table 1).

Region Active Loan Clients
Africa 6.4 million
Asia 72 million
Latin America and Caribbean 2.5 million
Middle East 106,000
Developed World 218,580
World Total 81 million

Source: Microcredit Summit, 2004

Table 1: Active MFI Loan Clients by Continent

! An active client is one who had an outstanding lbalance at the time that the MFI reported its dahich, for
the 2004 report, was December 31, 2003. ThougStimemit makes a good effort to ensure that the ttiata
receive from the institutions reporting to them aceurate, through third-party verification, theselearly some
exaggeration in the reports, especially given thar guality of the services that some MFIs provide.



Microfinance is a volume business, for both financial and non-financial reasonsthasase
with all financial institutions, MFIs earn revenue by charging interest oméms they make.
Their revenues on each loan are small, proportional to the size of the loans they ntakeanye
cost as much to process an application for a small loan as it does to processcaticapfar a
large loan. It also costs as much to take in a small savings deposit as it dgesavegs
deposit. An MFI must keep its transactions costs down. It does this through innovative
strategies for originating loans and taking in savings, and through volume rgsaitarge
number of clients — to take advantage of economies of scale. The greater the nundgisof cl
served the lower the overhead costs per client. This is the financial imperéiive the drive
for volume. The non-financial imperative is the desire of MFIs to reach as many ppte ps
possible with their services. There clearly is a demand for financiétagiof all types, which

is currently being met in places by informal providers. MFIs believe theprcavide a better
service at a lower price in a market that has considerable room fohgrowt

To encourage volume lending, MFIs often provide commission-based incentives to their loa
officers through which they earn considerable additional income each month, over and above
their base pay. As a result, in many of the large, financially sustaindite &hch loan officer

will serve between 300 and 400 clients. MFIs also provide salary-deduction incemevesite

that, in their drive for volume, loan officers do not sacrifice portfolio quality. De#pils’

efforts to keep costs down, the interest rates they charge are still higherngdhose prevailing

in the developed world. In Latin America the nominal interest rates MFlgelean be as high

as 100%, on an annualized basis. In Asia they are lower, in the range of 12% to 36% depending
on the country and the policy of the MFI, but still higher than the rate a commerdiatitarges

its established commercial customers.

Once loans have been granted, managing the repayment process and minimizingndgedsque
and defaults is critical to an MFIs performance. This requires good informa#licrofinance

is an information business, as is the case with all types of financialiiostit Unlike other
financial institutions, much of the information that an MFI has about its clientses! lsa what
the clients themselves tell the MFI, what the MFI can find out from people who knovietiits,c
and what the MFI learns about the client after they have extended the firsi thamt There is
very little official documentation that goes with a loan application. This keeaperwork
down, but also means that the MFI has to proceed carefully with the borrower. The need to
proceed carefully is behind three common strategies MFIs use: aggredisigaatey
management, step-lending, and reputation building.

Delinquency managementequires good information systems. Many of the large MFls,
especially in urban areas, have fairly sophisticated Management Infomr8gstems (MIS),
which allow them to track their clients’ repayment activity on a real bass. For example,
Sogesol, an MFI serving Port-au-Prince and other cities in Haiti, provides its fmamsof

with data on all their clients who did not make their monthly loan payment, on the day after
the payment was due. The loan officers act on this information as soon as theyitdogive
finding the client and informing them of their need to make the payment (pluspalatent
fine), so that the borrower does not fall behind on their payments.



Step lendingis a process by which an MFI first makes small loans to a borrower, and, as
they get to know that borrower better, they make larger loans. With each stepkéhey ta
greater risk but have better information with which to gauge that risk. Once agzod a
MIS is critical to the process, because the MFI must have easily aceeks#labout each
client’s record in repaying their previous loans. Furthermore, a good MIdstamt to
enable management to monitor the performance of the loan officers to ensureythat the
making high-quality loans in a cost-effective manner.

Many MFIs work hard to maintainraputation as a fair but firm financial institution — one
that is ready to make new loans to its clients that repay their loans, but doesly&bregpse
loans in default. This is important because the MFI has to rely on the commuatiitsnt
clients to the institution as the strongest line of defense against defaults &sd loss

The final challenge, in addition to generating volume and tightly managing repaysnent
identifying the right market. The market for microfinance services issybéut MFIs often
pursue a strategy of targeting one market niche. Two important choicesNH#eisigvhen they
determine their market niche are should they serve

women only, or women and men?
a rural or urban area?

The answer to the first question depends on the mission of the MFI and the local gender
structure. In many regions of the world women have a subordinate status in the libasdhol

the labor, production, and services markets. Targeting women means that the éhiisgre
individuals who are engaged in the least remunerative activities in the local gcandm

therefore those individuals who earn the least income and might benefit the most. trlileisns
theory, but the fungibility of money makes it hard to track, and often the loans made ém wom
end up in the hands of their husbands. Nevertheless, Hashah{iL996) show that lending to
women can alter the status of women in the household. And Pitt and Khandker (1998) show that
when the money passes through the hands of a woman there is a greater impact oarthefwelf
children than if the loan is made directly to a man. As a result, many MR vaogen as a

way to empower them within the household, to increase their chances of having an impact on t
household as a whole, and to raise their incomes in the economy.

The other important choice an MFI makes is whether it is going to serve and urbamabr a
population. By definition, urban areas are more densely populated than rural areasland r
areas are, of course, where agricultural production takes place. These swmfacan

important impact on the operations and product offerings of an MFI. In an urban setting the
transaction costs are lower because the potential clients of an MF| aremitentrated in one
place, and the loan officer can easily walk from one client to the next in a sloamiaoh time.

In rural areas distances are greater and roads in poorer conditions. Though réaathnon-
activities account for between 32% and 42% of rural household income depending on what
region you are in (Reardon, 1998), much of the economic activity of rural areassftie cycle
of the planting, growing, and harvesting seasons. As a result, loans in rural aseatsm



match that cycle, which means they have longer terms — 8 months to a year.nlarads
typical loan terms are four to 6 months.

In sum, microfinance is a growing service industry, serving vast numbers of pmbe.deis a
volume business, to achieve both maximum outreach and financial sustainability, but must
carefully balance the desire for volume with the need for quality. Volumdsethimiexecution

of a large number of transactions involving small amounts of money in each transacting, putt
huge cost pressures on MFIs. Those transactions also carry with them irdorafetiit the
payment activity of each client, which must be processed and acted on in a timegrmand
these activities take place in diverse market niches structured by gelatiens and rural-urban
differences, but which share in common a lack of easily, formally documented atifmmm

MFIs must manage complex dynamics inherent in their own operations and in theingn-goi
relations with their clients to maintain their financial viability.

Teaching Microfinance

SymBanc™ was developed initially for the Financial Institutions for PriZaterprise
Development (FIPED) Executive Programd for a degree program course on microfinance at
Harvard University’s Kennedy School of Government. (For more information on FIRED, s
http://ksgexecprogram.harvard.edu/ProgramList.3sfpwas created as a “virtual bank” based
on system dynamics simulations of real policy and operational environments té-HR&k2
pedagogy more interactive, and thus, enhance FIPED’s educational impa@argythwas
financed with a grant from the Provost’'s Fund for Instructional Technology, alSjpemeing
facility established by Harvard University to encourage innovation in teatinoggh the
creative application of information technology.

FIPED is a two-week program for professionals working in the areas of mienpese finance
and commercial banking for small- and medium-sized businesses, and is desigded to ai
participants in the sustainable provision of financial services for microl, &mdlmedium
enterprises (MSMESs). The course shows how to design appropriate financiahargts and to
adopt market-oriented management approaches to serve the needs of MSMEs.| Gitbgoa
program is to offer financial institutions the management skills and operatiormhta@ssary to
operate in a market economy, while teaching participants how to introduce and implement
strategies that will enable them to profitably finance the creation awdtgof MSMEs. FIPED
also gives senior government officials an understanding of the macro pahde&mnabling
environment needed to support sustainable MSME finance.

Since its inception in 1995, FIPED has attracted an outstanding group of execotivé®f
countries working in financial institutions, governments, non-governmental organgaind
international agencies. FIPED faculty includes well-known professiomaisHarvard
University and experienced practitioners from premier financial institsit In addition, FIPED
faculty members are engaged internationally in advising and training patjans in the
creation and management of profitable and sustainable financial institutions.

FIPED consists of core lectures, applied case studies, practicalkeseand presentations of
participant experiences within different countries. Participants worloumpgrto complete and



present a series of case studies illustrating new management ane te@nuques applicable to
the daily operations of financial institutions. Participants also undertakectustd series of
intense negotiations in role-playing scenarios and make regular presentdttheir analyses.

The degree program course on microfinance (PED-328, accessible from
http://www.ksg.harvard.edu/gstuart/courseshtrtroduces students to the field of microfinance.
It covers a wide variety of institutions from for-profit subsidiaries of cenuml banks to
member-owned, rural cooperatives. It orients students to the diverse markeisrédinance
services, including micro-enterprise credit, savings, micro-insurandéyausing finance, and

the managerial and strategic challenges of serving those markets. In thi$ 8gniBanc™
serves as a case study that focuses attention on the way in which a tygiocfhance

institution might grow and maintain itself.

SymBanc™ covers material previously taught using more conventional methodaogieas
lectures with discussion, case studies, and electronic spreadsheets. Thesectogesinancial
institution sustainability, breakeven and profitability analysis, andasteate concepts and
calculations. SymBanc™ makes complex conceptual and operational interactientoeas
appreciate by requiring the active participation and sophisticated ajplichdynamic problem
solving skills by its users. Readers of this paper should feel free to try SgfBhemselves —
it can be downloaded for free at the following URL.:
http://www.ksg.harvard.edu/cbg/asia/symbanc.htm

The Simulation Model That Powers SymBanc™

The model underlying SymBanc™ represents most of the functions of a micrefinatitution
(MFI) serving a population of two million in a region where two-thirds of the peogeriirural
areas. Average income in the region is $900(US) with significant inequmaditstribution. The
lowest quintile has an average income of $200 while the highest has an income of $2,700.

The MFI is able to offer trade or agricultural loans to existing and/or newpeses and can
elect to take savings deposits as one source of funds for lending. Users of thiosstara
with a single branch and its staff. They choose the target population to serve tdesaan
products offered, make decisions about staffing, expansion of the branch network, entegtim
information systems and other capital assets, and select external sounress ¢bf capital.
Some MFI functions such as lending to small and medium enterprises (SME’'®resuther
loans to civil servants and other salaried employees are excluded for thé Sakgioity as

well as the budgetary and schedule constraints of the initial development &fiede features
may be added later as would the ability to lend for trade and agriculture sietwitdy.

Figure 1 provides an overview of the model’s structure. As shown in Figure 1, the number of
borrowers attracted at each point in time is the result of
- the MFI's strategy and how it defines its target market,

the area’s demographics,

design of loan products (e.g., interest rate and payment terms; group, individual, @nloth)
their appeal to the target market, and

numbers and experience of loan officers and staff and extent of the branch network.



The loan portfolio grows as new borrowers are attracted as long as themewgk &inds

available from both internal (retained earning and savings) and external soom@s (

commercial banks, and governmental revolving loan funds). The size of the loan portfolio ove
time depends on the number of borrowers, sizes of loans, distribution of borrowers aceoss thre
stages in which loans grow by certain increments, and extent to which boreowaide to

repay their loans.

Produc

Area Design-\

Demographic Loan
/ Portiolio™~_
Borrowers' \ TN

Loan Losses'

MFI Strategy’ Interest and Fee

Income'

Branch Network  Funds Available
and Staff for Lending'

2\

Savings Net Income'
MFI Equity’

External Sourc
of Funds

Figure 1: Overview of the Microfinance Institutions Model

The size of the portfolio and design of loan products determine the revenue stream and, in turn,
the MFI's net income. Expenses include the costs of staff and the operatingiittereavork,

loan losses, interest costs on funds borrowed from external sources, and intg@sispaings.

Loan losses reflect the size and quality of the loan portfolio, investments in itifoiregstems,

and attention of loan officers to preventing and managing delinquent loans. Net income ove
time determines the value of equity in the MFI and the willingness of extegeaties to make

funds available for lending.

Figure 2 provides some additional detail about the MFI model’s structure and hmetiohs.
As shown in figure 2, starting from the left-hand side, users of the simulatoe ded target
population whether they want to lend to

men and women or women only,

existing or new businesses or both, and

certain income groups or let the market determine the income profile of thewleosr
That target market and its reaction to the loan products offered along withtinmgaedéorts by
loan officers will determine the numbers of applicants for group and individual loans.
Applicants become borrowers as long as there is enough loan officer effoetddda



processing applications in a timely manner and there are sufficient fundsbée/ &l cover the

new loans. Borrowers move through three stages defined by the size of the loaalsatlagwyt

at each stage, can repay the loan and advance to the next stage, repay the loan and drop out, or
become delinquent. Group and individual borrowers are tracked separately through ¢fesse sta
Delinquent borrowers may cure their delinquencies and become borrowers in guoiagsta

again or may default on their loans. Defaults add to loan losses and reduce repaythents a

funds available for lending.

Cured

Area Delinquencies

Demographics'
Size of Loans

Borrowers

Funds Available
for Lending

Applicants

Repayment Defaulted

Loans

Branches, Loa

Officers and Oth&r MF! Equity” Interest and Fee

Income
Net Incom

External Sourc
of Funds'

Interest Rate a
Terms

Figure 2: More Detailed Look at Microfinance Institutions Model

The model contains an elaborate set of factors that determine rates of deyrapcdefault
including

loan officer experience, incentives, and effort devoted to managing relationsthips

borrowers,

the quality of the loan portfolio,

investment in information systems that can track delinquencies,

the size of loans at each stage relative to average income of the targetigopulat

conditions of loans such as collateral requirements, late payment penaltiesmgoudisory

savings, and

exogenous environmental factors such as crop failures and macroeconomic shocks.
The quality of the portfolio, in turn, depends on other factors such as the interestraizeaof
loans. For example, borrowers seeking large loans and willing to pay high ini¢esstre
assumed to be poor credit risks who have been turned down by commercial banks and other
sources of credit.
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The size of the loan portfolio and interest rates and loan fees determine the thbevextiand

fee income during each time period. A variety of expenses are subtractethése revenues
including salaries and overheads of the branch offices, loan losses, and interest pgid on a
savings deposits and funds borrowed from external agencies. The model includedeslabor
structures for tracking hiring and retention of loan officers, other staff, andgers and
calculating the average experience of each type of staff. It also detetevels of voluntary

and compulsory savings that can be obtained from depositors based on levels of service and
interest rates offered and the perceived financial stability of théuitsti.

The MFI's ability to attract funds from external sources depends on its priitfitédpieater than

2.5% of revenue), the equity it has accumulated (equal to 12% or more of loans outstamding), a
the rate of loan defaults it experiences (limited to 4%). Elements of the BtFdtegy such as

its decision to serve women exclusively or people in lower income groups withisks it

greater access to donor funds with more favorable terms, as long as its |ledtraefaemains

below 5%. The MFI can also raise additional equity after several years ofiaperait is

profitable and can limit its loan losses.

SymBanc’s™ User Interface and How the Game is Played

Users take their MFI from startup through eight-year simulations. Thgy bg choosing the
characteristics of the target market that then remain the same fomiader of the simulation.
They also select an initial set of features for the loan products thexyaoii make other
decisions regarding hiring and branch office expansion, whether to accept savingmand w
interest rates to offer, and how much to invest in things such as information systennsers
move through a simulation, they have access to a rich array of information abollthe M
borrower population and loan portfolio and its financial performance. Based on this idormat
they can alter their decisions as often as monthly, though they more typidgityamange

things on a yearly basis. Simulations continue for the full eight-year period thédgl-| runs
out of money.

The simulator has an interface with a number of screens for inputting decisionbemnstcotens
that display results as a simulation proceeds. Figure 3, for example showsslmnsesers
have available to them in designing their loan products. There are a wiglefgsgeaameters
including size and term of loans, interest rates, frequency of payment, and athersfsuch as
collateral requirements, compulsory savings, built-in penalties for lategrayand whether
interest payments are calculated on a straight interest or decliningebbbsis.

All of these decisions about product design have tradeoffs for the user. Hight irstergsfor
example, bring greater revenues, but may make the loans unattractive tmewexgept those
who are a poor credit risk and cannot obtain loans elsewhere. Large loans mayeisie gen
more income for the MFI, but can be more difficult for the borrower to repay ashtoléarger
loan losses. (The screen displays the size of the monthly payments relativage aveome of
the target population.) Long terms may reduce the monthly payment, but may madanth
overall cost too high. Collateral requirements may reduce the likelihood of defaultakethe
loans less attractive to potential borrowers as well as creating amaald#dministrative burden
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for loan officers. It may take a number of simulations for users to figure oughtieset of loan
characteristics for the target population they have selected.

= ¥ensim Application Environment 0= -] E;-E ,JEE
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Figure 3: Decision Screen for Designing Loan Product

Figure 4 shows the screen for making decisions about staffing and investmaunistiesfand
equipment. Users can set goals for hiring loan officers, other staff, and msaaadeet salaries
for each of those positions. They can expand or contract the branch network and decide on
investments in computers and vehicles. They can also allocate time of loars @ffizarg

various activities and create incentives that cause loan officers to enephiasiaf the functions
shown such as attracting new borrowers or reducing delinquencies. Other decigins lstre
users choose to take savings and set interest rates and select the souece$o snbgting

criteria discussed earlier, from which they would like to draw capital.

Figure 5 shows one of the screens that display results, in this case anahtiR&L” statement
along with a graph of revenues and expenses. The button below the graph givesesgts ac
the balance sheet as well. The other buttons at the bottom of the screen enable digiérs to “
down” and understand what is going on in greater detail. For example, clicking on time butt
“Applicants and Borrowers” leads them to the screen shown in Figure 6 that shotber s @i
applicants and borrowers currently on the rolls of the MFI segmented by group andualdivi
loans and borrowers by the stages (sizes) of the loans they hold. The buttons belowsthe table
provide graphs of key drivers of applicants and borrowers.
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Figure 4: Decision Screen for Staffing, Salary, Time Allocation, Imeesit Branch Network,
and Investments in Physical Assets
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Figure 5: Results Screen with Profit and Loss Statement and Graph of RevenxeamsEE
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Figure 6: Detailed Results Screen Displaying Applicants and Borrowers

When the number of borrowers is declining or not increasing as fast as one would bkipe, cli

on these buttons will help users understand what is driving this result or impedimgwiie ig
borrowers. The graphs enable the user to compare results for each variapleftre previous
four simulations. Figure 7 shows what the screen would look like with these “pop up” graphs
produced by clicking on the “Loan Officers” button and on the one for “Applicants”. As
indicated by the buttons at the bottom of the screen, these in-depth analyses can alséobe done
revenue, expense and staffing, loan loss, and savings and funding.

The simulator also has several built-in scenarios to test the mettle ofrgs Uibe user (or
instructor) can select one of these scenarios that include a limitation orlevaitads or
various combinations of economic shocks that affect borrowers’ ability to repajotues.
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Figure 7: Applicant and Borrower Screen with Pop-Up Graphs Displayed forQifiaers and
Trainees and for Total Applicants

Some Typical Results with SymBanc™

This section displays three sets of results to illustrate the kinds of perf@th@taisers might
encounter as they employ various strategies for growing their MFI. Tmegkasons are meant
to be illustrative and represent only a small fraction of the variations that ¢aedowith the
MFI simulator. Table 2 at the end of the paper summarizes the strategm®ttiascribed and
the results they produce and can serve as a guide to the discussion of results.

A. Common Mistakes That an MFI Might Make

The first set illustrates the consequences of several potential ralatiales that lead to faulty
strategies and running out of funds before the end of the eight-year periodh bf dee
simulations described in this section, the MFI has an initial “growth spurt” ddstane branch
per month for the first twelve months and then stops adding branches for a while. dlames
simulations are shorthand descriptions of the strategies employed and correspengraph
lines on displays of results in Figures 8 through 18.

Low income, more donor monegflects a mismatch between products offered and the target
population selected. The MFI decides to target lower income borrowers becausk this w
cause donor agencies to be more generous with funding. (In the simulations, donors are
assumed provide a maximum of $5 million if MFI's target only low-income borrowers
(lowest two quintiles) and/or women vs. $3 million if they do not do means testing and make
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loans available to borrowers at all income levels.) However, the MFIdrggew rapidly by
insisting that borrowers take larger loans than their income might comfoatéisythem to
repay.

In low price, high volumehe MFI tries to build its borrower population quickly by charging
a low interest rate (by MFI standards) of 1% per month and going after treepayulation
rather than just low income borrowers.

The MFI charges a competitive ratehigh growth, goes after the entire population (not just
lower income), and manages to break even after 30 months. It “celebrates” mgdtawn

all of the $3 million available from donor agencies and beginning an expansion program that
attempts to add one new branch per month for the remainder of the simulation.

Results of these three simulations are presented in Figures 8 through 11. As showrei8,Fi
the first simulationlpw income, more donor moneygreen line) shows the MFI attracting only
a limited number of borrowers because the loans are unattractive. Furthesnodiated in
Figure 9, the difficulty in repaying the loans for those who do take them resulssifficeently
high default rate (over 5%) that the donor agencies cut off additional funding and therdFI
out of money after about 60 months.

Total Borrowers

20,000

15,000

10,000

5,000

b 10 20 30 40 50 60 70 80 90
Time (Month)

Total Borrowers : high growth
Total Borrowers : low price high volume
Total Borrowers : low income more donor money

Figure 8: Total Numbers of Borrowers in Three Scenarios with Growth §tat€hat Fail
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Default Percentage
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Figure 9: Default Percentage in Three Scenarios with Growth StiaiEga Fail

The second strategy in which a lower interest rate is charged to attn&cbarrowers clearly

has that effect, as shown in Figure 8 (by the red lm&-price high volume Loans are also

well matched to borrowers, as indicated by the red line in Figure 9 that ornfeseadefault

rate of about 3%. In this simulation, the MFI takes advantage of the maximum amount of
funding available from donor agencies in month 20 and is able to grow its borrower population
for a while. However, it continues to lose money because of the low interest rejeaiged

and cannot meet the profitability standard of the various external funders. ThedW&$ it

almost to the end of the 96-month simulation, but runs out of money at 95 months just as it
breaks even, once it exhausts the funds obtained from donors.

In the third simulation, the MFI appears to have a product that is well matched em#ralg
borrower population it is targeting and an interest rate that is sufficierdke itnprofitable by

early in the simulation. Its accelerated growth after month 30 produces arsliaegse in
borrowers, fueled by the maximum amount of funding from donor agencies, as shown in Figure
8 (blue line—high growtl). Why then, does the MFI “hit the wall” in month 66 when it runs out
of money for new lending? Why couldn’t it raise money from external funders such a
commercial banks and government revolving loan funds or the bond market? The blue line in
Figure 9 indicates that it has kept its default rate below the 4% standard arlgjngd

profitability is exemplary, well above the minimum of 2.5%, as shown by the blualFigure

10. However, as indicated by the blue line in Figure 11, putting money into growing andstaffi
the branch network has taken its toll and kept the MFI from building up equity equal to 12% of
funds loaned that external funders require. Equity almost reaches that point, but tu@$FI

out of money before it can qualify. Close, but no cigar.
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Profitability
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Figure 10: Profitability with High Growth Strategy (Until Funds Are Exhedls
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Figure 11: Capital Adequacy Doesn’'t Quite Meet Standard in High Growtle@frat
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B. A Growth Strategy That Works (But is Vulnerable to Economic Shocks)

What will it take to make this sort of growth strategy viable? Figures 12 thrbtigompare
this last strategy in the previous deigh growth-again represented by the blue line) to results
from two other simulations.

In this modified growth strategy callededium growth after breaking even in month 30, the
MFI enjoys the benefits of its profitability for 22 months before startmgetiod of
accelerated growth. It waits until month 52 when it's equity is approachintptiaasd that
external funders require before resuming the branch network expansion. Then it is so
confident of its ability to grow that it adds two branches per month after drawing on
commercial banks, the bond market, and investors to supplement its funds available for
lending.

In medium growth with crisisthe same strategy as the previous one is implemented, but
there is a set of economic shocks that have a number of adverse effects on tihg gifelvi
The principal one is that borrowers have greater difficulty repaying loans addfthdt rate
doubles for a period of time. New applications also drop off because people are rétuctant
take on new obligations in a time of economic turmoil. The MFI cannot get extenciahd
because its default rate is too high, but it continues to be profitable and decideg to “go i
alone” and pursue the ambitious growth path using only the limited donor funding ($3
million) and internally generated funds.

As shown in Figure 12, the more moderate growth strategy (cakeldim growttand indicated

by the green line) produces a substantial increase in the number of borrowers thecerh df

the simulation, reaching almost 40,000 borrowers and continuing to grow at the end. Waiting
resume growth until month 52 leaves the MFI with only about half as many borrasnartha
previous strategy (again represented by the blue line), at the point in month 66 where tha
strategy caused the MFI to run out of money. However, by waiting until month 52 to resume
growth, the MFI has increased its equity to the point where it can draw on additionalrfumds
other outside sources and can support a significant rate of growth through the end of the
simulation. The green line in Figure 13 shows that capital adequacy exceeds the $taada
substantial amount and the MFI is able to remain above this standard even thoudghinigs a
two branches per month to its network. Though its profitability later falls belostdheard
because of the rapid rate of growth, as shown in Figure 14, the MFI has obtained enough
financing from those external sources to be able to grow unhindered by fundingdimsitat

Can this new strategy be expected to perform well under all circumstalées2ry dependent

on external sources of financing and on meeting the criteria by which thosessowaasure an

MFI's performance. The third simulation in this set shows the effect of an ecooosis on

what, in good circumstances, is a very effective strategy. In the graphl dcotavers in

Figure 12, their number in this simulation, indicated by the red line grows attardidigate

through about month 80 when the MFI runs out of funding. This is the result of trying to
maintain a two branch per month expansion relying on internally generated funds.FThadM
counted on external funding beyond those it got earlier from donors, but could not draw on those
funds because the economic crises kept many borrowers from repayingaheiahd its default
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rate, shown by the red line in Figure 15, went way above the acceptable standard. Lower

profitability during the crises, of course, left the MFI with much lower ecanty less able to
sustain the higher growth rate.
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Figure 12: Total Borrowers in Three Scenarios with One Successful Graatbgyt
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Figure 13: Growth Strategy Achieves Sufficient Level of Capital Adegua
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Profitability
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Figure 14: Profitability in Three Scenarios with One Successful Growtte§yra
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Figure 15: Defaults Including “Bulge” Due to Economic Crises
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C. Different Ways to Succeed

Are there other growth strategies that are less sensitive to these kicdaaié shock? The
next set of simulations examines two additional growth strategies:

One callednodest growth, high profithat is similar to the medium growth strategy that

proved to be successful earlier, but that is less dependent on external conditiongly It sim
adds the 12 branches during the first 12 months and stays with that number for the remainde
of the simulation. It draws funds from donors ($3 million at 20 months), but does not rely on
any other outside funding.

Another simulationlower income sustainabldeaturing a growth strategy focused on lower
income people with products offered by the MFI that are appropriately designkdtfor t
target population. In that strategy, the size of the loans is cut in half, the soobisd, and
interest rate is doubled as well to make the loans both profitable and afforgdaegzople

in the lower income groups the MFI is serving. Branches are added once the bifiebec
profitable. This strategy also relies only on donor funding, but has access ta ataogat,
$5 million, because of its emphasis on borrowers with lower incomes.

An additional simulationlower income sustainable strategy with cristhat “torture tests”
this strategy focused on lower income people by subjecting it to the samesehomic
shocks used earlier.

Figures 16 and 17 compare results from these strategies to the one shown in the ggevious
calledmedium growtt{again represented by the green line) and indicate that these can be very
viable strategies. In Figure 16, the number of borrowers in the new simulatexhncatlest
growth, high profit(the gray line) is considerably less than the number achieved in the earlier
simulation labeled medium growth. One would expect this, given the limitations anelod s

the branch network imposed by this strategy. However, in Figures 17 and 18, it is apyadrent t
this modest growth strategy can produce significant profitability and buildydquithe MFI

that far exceed that achieved by the previously most successful stratigydnd of the
simulation. Unlike the previous simulation that needed extensive funding from anfarray o
outside sources, the “modest growth, high profit” strategy relies only on donor fundirsy. Thi
makes the strategy less vulnerable to economic shocks that may cause fextéena other than
donors to be less likely to provide capital.

The strategy focused on lower income people also proves to be very succdssfudnah
smaller scale than the medium growth strategy. As shown by the red lineia E&j the
number of borrowers achieved with this stratdgwér income sustainablés smaller, but is

still significant. What is more striking is the profitability, shown by theelnee in Figure 17
compared to the green line. More modest growth and a poorer target population cesdséll y
very viable, profitable result if the strategy and the products offered by thar®lBesigned
properly. Furthermore, as indicated by the blue line in both grémkesr(income sustainable
strategy with crisiy this strategy is a resilient one that can remain viable even in the face of
serious economic shocks. The number of borrowers and profitability are natuoéllymaller
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as a result of the shock and trail those numbers in the simulation without the shock, but the
results show that the MFI can still achieve significant profitabilityneydnd of the simulation.
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Figure 16: Total Borrowers with (Successful) Alternative Growth Sjrase
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Figure 17: Profitability with (Successful) Alternative Growth Sigée



23

Capital Adequacy

0.75

0.5

0.25

0 =
O 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96
Time (Month)

Capital Adequacy : lower income sustainable strateith crisis
Capital Adequacy : lower income sustainable strateg

Capital Adequacy : modest growth high profi
Capital Adequacy : medium growtis
Capital Adequcy Standard : lower income sustainatrigtegy

Figure 18: Capital Adequacy with (Successful) Alternative Growth Stesteg

Table 2 at the end of the paper provides an overview of the strategies discussedesultthe

they produced. As indicated earlier, these simulations are meant to betilestral represent

only a small fraction of the variations that can be tried with the MFI simulatsers can
experiment with many different combinations of target population, product desidimgssafd
branch expansion, and funding sources. There are, for example, many options involving takin
savings deposits and using them to fund loans that add to the array of possibilities.

Experience with SymBanc™ and Future Development

The principal use of the simulator so far occurred in the “Financialutistis for Private
Enterprise Development (FIPED)” course described earlier. The simulasansed by teams of
FIPED students in several exercises and was generally found to be a helfijutlainking

about MFI strategy and exploring the strategic options open to MFI's. Use of thatsinuyl
students in that course, mostly career people already working in or with MiSbsprovided a
number of ideas about how to improve it for future use.

Suggestions by FIPED course participants have already led to severavéments in the
interface that give users more information that they need to support decisimog fwad make
the simulator more straightforward to use. A capability was also added #ifde®nsers to
output detailed results to an Excel spreadsheet. Exercises with the sinlatateer® a good
test of the model and revealed some behavior that was potentially unrealistas qurofitable
operation with high cost loans that would normally be rejected by potential borrovikeesreal
world. Adjustments to certain parameters such as productivity of loan offresagings
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account productivity by branches were also made as a result of the FIPE@mgeCopies of
the simulator have also been shared with the staffs of several internationapdesm agencies
who are in the process of evaluating it.

As indicated earlier, future versions of the simulator will include other typisawicial
products such as lending to small and medium enterprises with lines of credit and consume
loans to civil servants and other salaried employees. Future versionsavdllalg the
simulated MFI to offer trade and agricultural loans simultaneously ratheséparately as they
are now. Additional enhancements that are planned include:

Expanded set of loan features and enabling loans at different stages to havat differe

characteristics,

Adding other types of savings products such as credit union style accounts,

The ability to serve urban or rural markets separately or together,

Options to consider different forms of organization and governance,

A number of enhancements to the interface including the possibility of displ@gulgsron

maps to indicate performance by sub-regions,

A greater variety of market and regulatory environments,

More elaborate reflection of the country’s macroeconomic environment and ds effethe

MFI and its customers,

Scripted scenarios including those that start with an existing MFI (rathea thiartup

situation) moving from a subsidized to self-sustaining operation,

A multi-user version for networked and Internet use,

Eventually creating a hybrid model in which certain agent-based featuraddae to reflect

behavior of individual applicants and borrowers.
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Strategy

. Common Mistakes
an MFI Might Make

. Low Income, More

Donor Money

. Low Price, High
Volume

. High Growth

. Growth Strategy
That Works, but is
Vulnerable

. Medium Growth

. Medium Growth

with Crisis

Implementation

Target low-income population to get more
donor money, but insist that borrowers take
large loans in order to grow portfolio rapidly

Grow borrower population rapidly by charging
low interest rate and going after entire market,
not just low-income borrowers

Charge competitive rate to grow gradually;
build on initial success by drawing additional
funds from donors and pursuing rapid branch
expansion

Same strategy as in 3, but delay branch
expansion until equity meets donors’
requirements

Same strategy as in 4, but simulated economic
shocks cause new applications to drop and
default rates to increase

Table 2: Overview of Results
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Results

Attracts only limited number of borrowers and
experiences high default rate among those who
do borrow; runs out of cash after 60 months.

Attracts greater number of borrowers, but
cannot meet donors’ profitability standard
because of low interest rate.

Rapid growth in borrowers, low default rate,
and high profitability produce early breakeven,
but accelerated branch expansion keeps MFI
from building equity required by donors and it
runs out of cash.

Delaying branch expansion slows early growth
in borrowers, but permits MFI to build equity,
meet capital adequacy standard, and draw on
additional donor funds.

Economic shocks produce high default rate
that makes additional donor funds unavailable;
MFI runs out of cash.



Strategy

. Different Ways to
Succeed

. Modest Growth,

High Profit

. Lower Income

Sustainable

. Lower Income

Sustainable Strategy
with Crisis

Implementation

Limited branch expansion allows less reliance
on external funding.

Focus on lower-income population with
products (smaller loan sizes, longer terms, and
higher interest rates) that help ensure
repayment and higher profitability.

Same strategy as in 7, with simulated
economic shocks.

Table 2 (continued): Overview of Results
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Results

Limited branch network attracts fewer
borrowers, but enables MFI to be highly
profitable and build greater equity.

Properly designed products enable focus on
lower-income groups to be profitable, even
with slower growth than in medium growth
strategy (4).

Well-designed products for lower-income
group enable MFI to survive economic shocks
and become profitable again afterwards.



