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Abstract
Even though traditional microfinance has made an impact on Bangladeshi society to some extent, it is
difficult to define the degree of impact of microfinance on the “ultra poor” because of prevailing
rigidity in the system. In the literature, to make microfinance more effective, introducing more
flexibility has been (widely) suggested as one of the smart interventions. This paper estimates the
social benefits of an introduction of flexibility into the repayment system when borrowers are granted
a grace period during the lean period and compared it with the equilibrium benefits from the
traditional microfinance, using the NPV and BCR measures. The 2015 present value of the future net
benefits is estimated to be between $4 and $51 billion under the flexible microfinance, depending on
the discount rates, benefit coefficient, and the rate of credit adoption. Social benefits for the
traditional microfinance are estimated to be between $5 and $52 billion. The BCR for flexible
microcredit is estimated to be between 1.93 and 2.60, while for traditional microcredit it is between
1.31 and 2.09. The welfare gains to the borrowers due to the introduction of flexible microcredit are
significantly higher compared to that of the traditional microcredit. We thus conclude that there is a
potential of creating a new flexible microcredit market in Bangladesh.

Keywords: Microfinance, Bangladesh, Benefit Cost Ratio (BCR), flexible microfinance, Net Present
Value (NPV).
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I. Introduction
Microcredit market in Bangladesh has expanded significantly and has been sustainably in operation
during the last three decades. It has also substituted the informal moneylending market in rural
Bangladesh, to a great extent (Islam et al. 2013). Professor Muhammad Yunus’s Grameen Bank has
pioneered this market model, which has expanded all over the world. As of 31 December 2014, some
693-licensed microfinance institutions (MFIs) are in operation, disbursing approximately $8.4 billion
(Tk.647 billion) to their 34 million active borrowers (CDF, 2015). Note that approximately 20-25% of
total microcredit market is captured by the Grameen Bank (GB) alone, while two other giant
microfinance institutions, Bangladesh Rural Advancement Committee (BRAC) and Association for
Social Advancement (ASA), together capture another 30-40% of market share1 (Bairagi, 2014 and CDF,
2015).
The nature and extent of microcredit market have changed over time (MFIs’ goal switched from a
“welfare paradigm” to “rent-seeking paradigm”). A large number of for-profit microfinance
institutions (MFIs)2 have entered into the market and increased their economy of scale owing to the
long-run sustainability and operational efficiencies (Yuge, 2011; Rishad, 2012). Moreover, non-profit
MFIs have started to make a profit to compete with the for-profit MFIs. Bairagi and Azzam (2014)
analysed the profit of GB and found that the profit situates approximately 3% above marginal cost,
which is considerably dwarfed by commercial MFIs (97% to 165% above marginal cost, calculated
based on the estimates of the commercial MFIs in 73 countries (Assaf et al., 2013). A distribution of
profit margin of Bangladesh’s MFIs is presented in Annex Figure 1, which shows that about 75% of
MFIs’ profit margins3 are in between 1% and 85%. However, most of MFIs’ profit margins lie between
5% and 25%. This profit margin, surplus gain to the producers (MFIs), has increased as the microcredit
market in Bangladesh expanded.
Microfinance contributed to the national economy approximately 10.4% of gross domestic product
(GDP) in 2012 (Raihan et al., 2012). It generates about 250,000 jobs for the economy, of which about
58% are directly related to microfinance (CDF, 2015). It is well documented that “less poor” borrowers,
who have continuous income flows, have gained welfare from microcredit. Microcredit increases
income and consumption, generating employment opportunities, empowering women, and ensuring

1These

shares are based on number of active borrowers, disbursement loan, and loan outstanding.
Muhammad Yunus, Nobel Peace Prize winner in 2006, wrote in a New York Times article title “Sacrificing Microcredit for
Megaprofits” that he never imagined one day commercial microfinance would rise (Yunus 2013, Bairagi and Azzam 2014).
3The Mix Market reports the detailed information of only 77 for-profit and non-profit microfinance organizations.
2Dr.

food security.4 Microfinance as an anti-poverty tool has also greatly captured the public imagination
of the international development community.
Critics such as Meyer (2002), however, have raised the question about the microfinance model by
asking whether “one-size is fit for all”, bringing a critical prism to the “magic of microcredit”.
Scepticism about microcredit revolves around three major spectrums: (i) are vulnerable beneficiaries
benefiting from microfinance? (Morduch, 1998; Roodman and Morduch, 2009 and 2013; Banerjee et
al., 2009; Pitt, 2011), (ii) are poorer borrowers trapped in a vicious debt circle? (Islam et al. 2013), and
(iii) has microfinance lost its moral compass? (Hulme and Maitrot, 2014). Banerjee et al. (2015) also
echoed the same criticism. To examine the effectiveness of microcredit, six randomized evaluations
of microfinance in six countries (Bosnia and Herzegovina, Ethiopia, India, Mexico, Mongolia, and
Morocco) were reviewed in their paper, which found that while microcredit sometimes leads to an
increase in business activity, the effect on average business profits is much more muted. There is no
effect on consumption over a period of one to three years. In other words, better access to microcredit
does not seem to generate sustained consumption gains.
In the case of Bangladesh, most previous studies claimed that there is a positive effect of microcredit
on borrowers’ outcomes. To examine the impact of microcredit, Pitt and Khandker, PK’s, (1998)
attempted to measure the impact of microcredit on consumption (Schroeder 2014). Using quasiexperimental data, they found that microcredit increases households’ consumption. A similar study
by Khandker (2005) also came to the same conclusion. However, using the same dataset as PK (1998),
Morduch (1999) found no impact on consumption. Chemin (2008), using the same data, found a
positive, but lower than PK (1998) but greater than Morduch (1999), effect of microfinance on
expenditure per capita, supply of labour, and level of school enrolment for boys and girls. Schroeder
(2014) claimed that effect of microcredit might be more effective than he previously thought. He
estimated that an increase of 1% in the amount borrowed, from the GB and similar institutions, would
increase per capita household consumption by 0.18-0.21%. Employing a dynamic model with panel
survey data spanning over 20 years, Khandker and Samad (2014) found that this elasticity would range
between -0.022 and 0.018%. They concluded that microfinance increases income and expenditure,
the labour supply, non-land asset, and net worth as well as boys’ and girls’ schooling. It was also found
that it reduces poverty.

4Hossain

1984, 1988; Hume and Mosley 1996; Pitt et al. 1999; Pitt etal. 2006; Pitt et al. 2014; Khandhker 1998, 2003, 2005;
Zaman 2004; Khandakeret al. 2010;MRA 2010;Osmani 2012;Sharmin 2014; Wadud 2013;Chemin 2008; Pakrashiet al. 2014;
Rahman 2007.

It is widely reported that the traditional microcredit market suffers from a set of problems, such as
high interest rates, overlapping loans, insufficient repayment time, less attention to ultra poor,
unfavourable loan product characteristics, delinquency and default rates, and others (Yuge, 2011;
Zaman, 2013; Mokhtar et al., 2012; Meyer, 2002)). The rigidity in the contract of microfinance has
been identified as one of the critical underlying problem (Field et al., 2009, Karlan and Mullainathan,
2009). Yuge (2011) pointed out that these problems of traditional microcredit could have been
addressed if flexibility was allowed in the system (traditional microcredit to flexible microcredit),
which might play the key role of a welfare improvement policy. Note that several studies have
proposed different strategies of flexibility in microfinance and tested its impact theoretically and
empirically 5 on borrowers and implementers (i.e., MFIs). Previous research studies on flexible
microfinance show that borrowers/consumers surplus may increase, though implementers may be
worse off6. In this regard it is worth mentioning Tsukada (2012), who showed that flexibility of lending
contract has both benefits and costs. Field and Pande (2008) found that in India a more flexible
schedule (weekly to monthly) could reduce transaction costs significantly without increasing client
default rate. In Bangladesh, Shonchoy and Kurosaki (2014) found that granting a temporary
moratorium to repayments during the Monga period had positive impact on food consumption. They
also found statistically insignificantly difference between the traditional and flexible default rates.
Therefore it is of our interest to examine potential welfare impact of flexible microfinance in
Bangladesh. To the best of our knowledge, there is no study that has attempted to estimate the
aggregate welfare (in terms of monetary benefits) to Bangladesh from traditional microfinance and/or
flexible microfinance. In this paper, therefore, we provide an empirical estimate of benefits and costs
for traditional microfinance in Bangladesh that will provide a benchmark for comparison. Secondly,
we estimate the potential net benefits of granting a grace period, which would bring flexibility to the
traditional microfinance, to the borrowers during the lean business season.
The rest of the paper is organized as follows: Section II discusses the conceptual framework and
methodological issues related to the two interventions under consideration, namely the traditional
microfinance and the flexible microfinance (grace period in repayment during lean business period).
Section III presents the results and discussion, while Section IV concludes. All tables and figures are
relegated to the Appendix.
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and Pande 2009; Czura et al. 2011; Feigenberg et al. 2011;Gine and Karlan 2011; Laureti and Hamp 2011; Yuge 2011;
Tsukada 2012; Field et al. 2012; Field et al. 2013; Weber and Musshoff 2013; Weber et al. 2014; Labie et al. 2013.
6Labie (2013) provided an excellent review on flexible microfinance.

II. Methodology
II.1 Methods to estimate costs-benefits of an intervention
II.1.1 Intervention-1: introduction to the traditional microcredit
Social benefits
Due to the introduction of traditional microfinance (TMF) market, benefits to society can be modelled
by assuming that microfinance institutions act as a profit maximiser and offer homogeneous product,
loan/credit, to their beneficiaries/borrowers:

𝑤 𝑇𝑀𝐹 = ∑ 𝜋𝑖𝑇𝑀𝐹 + 𝐶𝑆 𝑇𝑀𝐹 (1),
𝑖

where, 𝑤 𝑇𝑀𝐹 is the social welfare that a country gain due to the intervention of traditional
microfinance, which is a sum of the producers and consumers surplus; 𝜋𝑖𝑇𝑀𝐹 is the profit of the 𝑖 − 𝑡ℎ
microfinance industry; 𝐶𝑆 𝑇𝑀𝐹 is the consumers surplus that gain due to the intervention of
microcredit market. We include only two main stakeholders, MFIs and borrowers, in our analysis.
Benefits to the other stakeholders as well as redistributive welfare gains are ignored in this model.
Only borrowers’ profit, 𝜋𝐵𝑇𝑀𝐹 , from his/her enterprises is considered, so 𝐶𝑆 𝑇𝑀𝐹 ≡ ∑𝐵 𝜋𝐵𝑇𝑀𝐹 . The
benefits to society can also be presented in a diagrammatic representation (Annex Figure 3),
employing a multi-market setting, a partial equilibrium technique. If there were no microcredit
market, the demand and supply schedules of loan/credit would have intersected at the equilibrium
point “0” (left top panel). Because of the introduction of microcredit market, derived demand for loan
faced by microcredit organization shifts outward from zero and intersects with its marginal cost curve,
assumed to be increasing. Therefore, both the producers and consumers would gain their surplus.

Borrowers/Consumers
When a household is credit constraint, it is expected that borrowers’ profit will be higher for those
who have access to credit than those who do not. Suppose a representative borrower’s profit
maximization function is defined as:

𝜋𝐵𝑇𝑀𝐹 = 𝑝′ 𝑦 − 𝑟1 𝑙1 − 𝑤 ′ 𝑥
𝑠. 𝑡.

𝑦 ≤ 𝑓(𝑙1 , 𝑥),

𝑙1 = 𝑔(𝐺𝐿, 𝐷𝑊𝐼, 𝐸𝐼, 𝐹𝑃)(2)
Where 𝜋𝐵𝑇𝑀𝐹 is the profit that a borrower earns from his/her enterprises investing the loan borrowed;
𝑝 and 𝑦 are the vector of prices of goods (normalized to one) and quantities of respective goods,

respectively; 𝑟1 is the interest rate paid to the implementer and 𝑙1 is the amount of borrowing; 𝑥 and
𝑤 are the vector of traditional productive inputs (i.e. land, labour, capital, and others) and their prices,
respectively. The loan is also a function of group liability (GL), frequent/disciplined weekly instalment
(DWI), equal amount of each instalment (EI), and fixed repayment period (FP). Note that a portion of
each repayment amount is deposited to the borrowers’ savings account.
The shadow price of traditional microcredit (should reflect the market price of loan, interest rate),
derived from the first order condition of the above constrained optimization problem, can be written
𝜕𝑓

as: 𝑟1 = 𝑝 𝜕𝑙 = 𝑝. 𝑀𝑃𝑙1 = 𝑉𝑀𝑃𝑙1 7, which implies that borrowers should keep borrowing loan until its
1

marginal revenue product falls to its interest rate. If 𝑉𝑀𝑃𝑙1 < 𝑟1 , then input is overused — to raise
the profits its use should be reduced, and conversely if 𝑉𝑀𝑃𝑙1 > 𝑟1, then input is underused — to raise
the profits its use should be increased. We assume that borrowers follow this condition and behave
as a rationale consumer, as maximum profit or minimum cost can be obtained when 𝑟1 = 𝑉𝑀𝑃𝑙1 .

Implementers/Producers
Profit function of a representative microfinance institution, which offers a menu of traditional
products, TMF, can be expressed as:

𝜋 𝑇𝑀𝐹 = 𝛼1 𝑟1 ∑ 𝑙1𝑘 + (𝑟1 − 𝑠1 )𝑆1 − ∑ 𝐶𝑗𝑇𝑀𝐹 (3),
𝑘

where, 𝑟1 is the price of loan (interest rate) charged from borrowers, a market average rate, which is
assumed to be constant; 𝑙1𝑘 is the amount of loan disbursed to the k-th borrower; 𝛼1 is the repayment
rate, 𝛼1 ≤ 1; 𝐶𝑗𝑇𝑀𝐹 is the total cost of j-th inputs, where 𝑗 = 𝑥𝑜𝑤𝑛 , 𝑥𝑙𝑎𝑏 , and, 𝑥𝑜𝑡ℎ𝑒𝑟 , where, 𝑥𝑜𝑤𝑛 is
the quantity of own inputs provided by the microfinance institutions, 𝑥𝑙𝑎𝑏 is the labour, and 𝑥𝑜𝑡ℎ𝑒𝑟 is
the other inputs that are required to produce loan products (Annex Figure 3 ); 𝑠1 is the rate of interest
on savings paid to the borrowers, which to be lower than the interest rate, 𝑠1 < 𝑟1 , and 𝑆 is the
amount of total savings from borrowers. Note that fixed costs are ignored in the analysis.

II.1.2 Intervention-2: introduction to flexible microfinance
Borrowers/Consumers
In the case of flexible microfinance, the flexibility would arise from allowing the nature and extent of
any variables or any combination of the set of variables to change or vary, incorporated in the
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case of two inputs, loan and another production input, and one output, profit maximization problem, substituting the
constraints into the profit equations, can be written as: 𝜋𝐵𝑇𝑀𝐹 = 𝑝𝑓(𝑙1 (. ), 𝑥1 ) − 𝑟1 𝑙1 (. ) − 𝑤1 𝑥1 . First order conditions
𝑇𝑀𝐹
𝜕𝜋𝐵

are:

𝜕𝑙1

=𝑝

𝜕𝑓
𝜕𝑙1

− 𝑟1 = 0 and

𝑇𝑀𝐹
𝜕𝜋𝐵

𝜕𝑥1

=𝑝

𝜕𝑓
𝜕𝑥1

− 𝑟1 = 0.

previously defined loan equation, 𝑔(𝐺𝐿, 𝐷𝑊𝐼, 𝐸𝐼, 𝐹𝑃); e.g., weekly to monthly payment, variable
repayment period with monthly instalment, etc. However, in this paper the focus will be limited only
to changing the FP parameter. This implies that with the flexible system borrowers are granted a grace
period (no repayment during the period), so the repayment period would be longer than the
traditional system, called a variable period, VP.8 Under this flexible system, borrowers will maximize
the following constrained profit maximization problem:

𝜋𝐵𝐹𝑀𝐹 = 𝑝′ 𝑦 − 𝑟2 𝑙2 − 𝑤 ′ 𝑥
𝑠. 𝑡.

𝑦 ≤ 𝑓(𝑙2 , 𝑥),
𝑟2 ≤ 𝑟1 ,

𝑙2 = 𝑔(𝐺𝐿, 𝐷𝑊𝐼, 𝐸𝐼, 𝑉𝑃)

(4)

All variables are defined above. The shadow price of flexible loan, derived from the first order
𝜕𝑓

condition of the above constrained optimization problem, can be written as, 𝑟2 = 𝑝 𝜕𝑙 = 𝑝. 𝑀𝑃𝑙2 =
2

𝑉𝑀𝑃𝑙2 , which is assumed to be higher than 𝑉𝑀𝑃𝑙2 > 𝑉𝑀𝑃𝑙1 , so under the flexible system borrower’s
profit from their enterprises will be strictly greater than the profit under traditional system, 𝜋𝐵𝐹𝑀𝐹 >
𝜋𝐵𝑇𝑀𝐹 .

Implementers
Profit function of a representative microfinance institution, which will offer a menu of flexible
products, FMF, can be expressed as:

𝜋 𝐹𝑀𝐹 = 𝛼2 𝑟2 ∑ 𝑙2𝑚 + (𝑟2 − 𝑠2 )𝑆2 − ∑ 𝐶𝑗𝐹𝑀𝐹 − 𝑂𝐶

(5),

𝑚

where, 𝑙2𝑚 is the amount of loan disbursed to the 𝑚 − 𝑡ℎ borrower, which is a combination of 𝑘 − 𝑡ℎ
borrower and a new cohort9; and assumed to be 𝑚 − 𝑡ℎ > 𝑘 − 𝑡ℎ; 𝛼2 is the repayment rate, which
is assumed to be strictly less than the repayment rate under the traditional system, 𝛼2 < 𝛼1 . As it is
expected that default rate is likely to increase if borrowers are not disciplined, implementers’ costs

8 Suppose,

an amount of BDT 3,000 is given to a borrower with a credit contract of total 45 weekly instalments of

repayments—each would be at BDT 75. A borrower has to repay of total BDT 3375, including gross interest payment of BDT
375 within a year under the traditional system. Under the new system, a borrower is allowed a moratorium (grace period)
of one or more than one months without repayment of instalment during that period. Borrower would be start paying the
same amount (at BDT 75 each instalment) after the grace period. In this system, total repayment period would be longer
(more than one year).

9It

is evidenced that the very poor people often do not participate in microfinance (Ghalib).

under flexible system would be higher than traditional system, 𝐶𝑗𝐹𝑀𝐹 > 𝐶𝑗𝑇𝑀𝐹 . In other words,
implementers’ interest income would be lower under the flexible system; 𝑂𝐶 is the opportunity cost
of waiting the grace period, which is a time value of money. All other variables are defined before.
Considering these assumptions, profit of implementers under flexible system might be higher or lower
than the existing microcredit system. Social benefits due to the flexible microfinance might also be
higher or lower than the traditional system.

II.2 Measuring Costs and Benefits
There are three widely used measures of evaluating the payoff of any investment that can be found
in the literature, namely (i) Net Present Value (NPV), (ii) Benefit-Cost Ratio (BCR), and (iii) Internal Rate
of Return (IRR). We apply the BCR, suggested by the Copenhagen Consensus Centre, and NPV
measures to evaluate the social welfare (pay off) due to the introduction of traditional versus flexible
microfinance market in Bangladesh.

II.2.1 Net Present Value (NPV)
The net present value is defined as the sum of the present value of benefit and cost streams over a
period of time. We will use it as a measure to evaluate the contribution of an intervention. This
following specification of NPV is somewhat different than the standard specification by Alston et al.,
1995. The second term implies that the benefits from any intervention will last forever, and there will
be some costs as the microfinance institutions work as financial intermediaries. The NPV is expressed
as:
𝑇

𝑁𝑃𝑉 = ∑
𝑡=0

𝐵𝑡 − 𝐶𝑡 𝐵𝑇+1 − 𝐶𝑇+1
1
+
(
)
𝑡
(1 + 𝛿)
𝛿
(1 + 𝛿)𝑇+1

(6)

where, 𝐵𝑡 represent benefits due to the intervention of microfinance in year t, calculated as 𝑤𝑡 ∗ 𝑎𝑡 ,
where 𝑤 are aggregate welfare gains with full adoption or full capacity utilized, 𝑎𝑡 is the
adoption/utilization rate in year t; 𝐵𝑇+1 is the annual benefit that occurs every year (perpetuity)
starting in period 𝑇 + 1, calculated as 𝑤𝑡+1 ∗ 𝑎𝑡+1 where 𝑎𝑇+1 = 1; 𝐶𝑡 is the annual expenditure in
year t, 𝐶𝑇+1 is the annual cost that occurs every year (perpetuity) starting in period 𝑇 + 1 , as
microfinance institutions will have to pay fee and interest on the funds they borrow that is assumed
to be decreasing over time; and 𝛿 is the discount rate. In our case, 𝑤𝑡 = 𝐵𝑡 − 𝐶𝑡 .

II.2.1 Benefit Cost Ratio (BCR)
BCR is a relative measure of benefit-cost analysis that can be calculated by dividing total
compounded/discounted benefits by total compounded/discounted costs.

𝐵

𝐵𝐶𝑅 =

𝐵

𝑡
𝑇+1
(∑𝑇𝑡=0 (1+𝛿)
+ 𝛿((1+𝛿)
)
𝑡
𝑇+1 )

𝐶𝑡
(∑𝑇𝑡=0 (1+𝛿)
𝑡

𝐶𝑇+1

(7).

+ 𝛿((1+𝛿)𝑇+1 ))

All parameters are defined before.

II.2.2 Adoption path of microcredit
In the previous adoption literature, three mathematical models are widely used to represent the
diffusion process of an innovation: logistic model, Gompertz model, and Bass model (Teng et al., 2002;
Bairagi, 2015 a). We posit a logistic model of microcredit adoption in this paper to find the shape of
𝑎𝑡 . The logistic adoption of microcredit can be expressed as following the specification by Fox and
Weisberg (2011):

𝑎𝑡 =

∅1
(8),
1 + 𝑒𝑥𝑝[(∅2 −𝑥)/∅3 ]

where, ∅1 is the upper asymptote, ∅2 is the value of x (time) at which the response is half of its
asymptotic value, and ∅3 is a scale parameter (adoption parameter here in our case). The probable
adoption path for microcredit in Bangladesh is presented in Annex Figure 2. Loan portfolio (in million
USD) is proxy for explaining adoption rate of microcredit. Actual loan portfolio for period 1996 to 2013
are gathered from the www.mixmarket.org, 10 while 2014 and onward are estimated using (8),
assuming ∅2 = 4 and ∅3 = 20 years, respectively. The adoption rate for flexible microcredit is
assumed to be the same as traditional microcredit — beginning year would be 2015 instead of 1996
and follow the same adoption path.

II.2.3 Sensitivity Analysis
We have conducted a sensitivity analysis by creating an optimistic and pessimistic scenario with
respect to the reference or benchmark scenario. The details of the assumptions are presented in Table
1 (see Annex).

III. Results and discussions
III.1 Intervention-1: introduction to traditional microfinance
We compared welfare gains due to the introduction of microcredit market in Bangladesh with the
absence of such a market. Shift in demand schedule due to the microcredit intervention is measured
through the concept of producers and consumers surplus employing in a partial equilibrium setting.

10www.mixmarket.org

provides global and reliable financial and social performance Data from 2000 + MFI's.

Theoretically, the concept of the “returns to own inputs” can be employed to measure producers’
surplus. Hence, surplus to MFIs’ can be realized from its own inputs markets; similarly borrowers’
surplus from either land or labour markets depending on what inputs they own (Annex Figure 3).

Benefits to the borrowers
Estimating benefits to the borrowers, we assume perfect competitive market or zero profit condition,
𝜋𝐵𝑇𝑀𝐹 = 0. Hence, their surplus would be returns to their own inputs that are used to produce an
output bundles. In Bangladesh, cost shares of land and labour to revenue income for producing rice
are 35% and 31%, respectively (estimates based on 20 empirical studies during 1994 to 2014 period
by Bairagi, 2015b). It is assumed that microcredit participants invest the loan borrowed from the
microfinance institutions for productive purposes. The targeted microcredit beneficiaries in
Bangladesh are small or marginal farmers and business entrepreneurs. If they own land, their surplus
would be returns to their land; if they invest their labour for productive purposes, then their surplus
would be returns to their labour. As the shares of land and labour for rice cultivation are almost the
same, we use a common rate of revenue share of 30% to estimate the returns to
borrowers/microcredit participants’ own inputs. Surplus to microcredit participants would be: 𝑅𝐵𝑂𝐼 =
0.3 ∗ 𝐼, where 𝐼 is the borrowers’ household income, 𝐼 ≡ 𝑝𝑦. Household income from the enterprises
is calculated as: 𝐼 = 𝑃𝐶𝐼 ∗ 𝐹𝑆, where PCI is per capita income, and FS is the average family size, which
is assumed to be 4.5.11 Production costs are assumed to be the same for both the participants and
non-participants.12
𝑂𝐼
Benefits to the microcredit participants are calculated as: 𝐵𝐵𝑇𝑀𝐹 = 𝑅𝐵𝑂𝐼 − 𝑅𝑁𝐵
. Chemin (2008)

estimated that microcredit participants spend 3% more than the non-participants, which is lower than
PK’s (1998) estimates but greater than Murduch (1999) estimates. We used Chemin’s (2008) estimate,
assuming income equals consumption, to calculate the benefits for participants over non-participants,
𝑅 𝑂𝐼

𝐵
𝑂𝐼
as the reference point. Non-participants’ returns to own inputs are: 𝑅𝑁𝐵
= 1.03
, consequently,

𝑅𝑂𝐼

𝐵
𝐵𝐵𝑇𝑀𝐹 = 𝑅𝐵𝑂𝐼 − 1.03
. Aggregate benefit to microcredit participants over non-participants are estimated

as: 𝐵𝑇𝑀𝐹 = 𝐵𝐵𝑇𝑀𝐹 ∗ 𝑁, where, 𝑁 is the number of female borrowers, gathered from the MIXMARKET
(2005).

11According to HEIS 2005 (Household Expenditure and Income Survey by BBS), national average household size in Bangladesh

is 4.85.
12To estimate the loan cost, 𝑟𝑙, average interest rate is assumed, which is though a crude assumption. Note that the interest
rates of microcredit vary widely among the microfinance institutions in Bangladesh (Mahmud and Khalily 2008, cited in
Bairagi 2014). MFIs’ revenue income per borrower, gathered from MIXMARKET (2015), is considered as loan cost for
borrowers. Other production costs are estimated as: 𝐼 − 𝑟𝑙 − 𝑅𝐵𝑂𝐼 => 0.7 ∗ 𝐼 − 𝑟𝑙.

Plugging in all the above functions into the aggregate benefit function, we came up with the following
equation, which is defined as borrowers net-benefits function due to microcredit:

𝐵 𝑇𝑀𝐹 = (

0.009
) 𝑃𝐶𝐼 ∗ 𝐹𝑆 ∗ 𝑁
1.03

(9)

All variables are defined before. 13 A flow of income for 1998 to 2013 period is estimated given the
loan response elasticities and amount of loans disbursed during these years. Per capita income for
fiscal years 1998-99 and 2010-11 were gathered from Khandker and Samad (2014) — $126 and $187
(in nominal dollars), respectively. They estimated 10 functional specifications to find the loan response
to income, consumption, and other outcome variables. They found the loan response elasticities14
ranged between -0.022 and 0.018 (five of 30 were negative signed). Roodman and Morduch (2009)
bootstrapped the PK (1998) estimator based on their data and found the loan response elasticity to
consumption to be between -0.04 and -0.06. In our analysis, we used 0.001 for 1998-99 to 2008-09
period and 0.002 for 2010-11 to 2012-13 period to estimate the levels of per capita income. This will
constitute the reference per capita income flows. We estimated change in loan using the annual data
on loan portfolio, gathered from the MIXMARKET (2015).

Benefits to the microfinance institutions
The microfinance institutions earn income as interest and fee that are collected from the borrowers,
called financial revenue. The MIXMARKET reports financial revenues by MFIs after deducting the
amount of default loan. We used year-wise (1996 to 2013) aggregate financial revenue after adjusting
it with GDP deflators by the World Bank. Note that the cumulative repayment rates of most of the
MFIs in Bangladesh are above 95% (Charitonenko and Rahman 2002). In other words, default rate is
less than 5%.

Costs to the microfinance institutions
Three types of costs that the microfinance institutions face are considered in our analysis: (i) financial
expenses (interest and fees they repay to sources of funds or donors), (ii) operating expenses
(personnel expense, depreciation and amortization, and administrative expense and (iii) impairment
loss.15 Year-wise costs by microfinance institutions are gathered from the MIXMARKET (2015). These
costs for 1998-2013 periods by microfinance institutions are gathered from the MIXMARKET (2015).

13 An

example is given: For 2014, the estimated benefits to the microcredit participants, using (9), would be $97 billion
(=[(0.009/1.03)187*4.5*13.2]). In 2014, total number of active female borrowers was 13.2 million.
14𝜇 = 𝑑𝑙𝑛 𝑃𝐶𝐼 ⁄𝑑𝑙𝑛 𝑙, which implies the percentage change in income due to a percentage increase in loan amount.
15 This is a non-cash expense calculated as a percentage of the value of the loan portfolio that is at risk of default. The
definition can also be found at http://www.mixmarket.org/about/faqs/glossary.

The data show that on an average operating cost accrues approximately 40% to the revenue income,
followed by financial cost (31%), and impairment cost (7%).
To estimate future cash flows (2014 to 2035 period), we use this following method. Revenue income
realized when adoption reach to 100% is estimated using the ratio of average (2011-2013) revenue to
adoption rate16. The estimated revenue income is then used to obtain the flows of revenue incomes
for 2014 to 2034 periods multiplying by the adoption profile with it. Estimating future flows of costs,
assuming decreasing average cost, we multiply cost shares to the estimated flows of revenue incomes.
Average (2011-2013) cost to revenue share, 0.8, is used for the first ten years’, while 0.7 is used for
second ten years. For 2034 and onwards 0.6 is used to estimate flows of costs, as operating cost is
assumed to be constant since adoption rate approaches to around 90%. Cash flows are then
discounted with three different social discount rates (3%, 5%, and 10%) to estimate the net present
values.
The results show that the 2015 present value of compounded net benefits from the traditional
microcredit market in Bangladesh for 1998-2014 period is estimated to be between 1.5 billion and
11.0 billion US dollars, depending on the discount rates, rate of microcredit participants’ net-benefit
over non-participants’ benefit, default rates, and the loan response elasticity (Table 2). The
contribution to society would have been even larger if we were to estimate the life-long benefits
because of the intervention of microcredit market, assuming benefits from microcredit to society will
last forever. We assume that current adoption rate of credit is about 32%. We estimated a flow of
benefits and costs for 2015 to 2035, using an estimated adoption path—fully adoption would be
realized in 2035 (Annex Figure 2). For onward 2036, we estimated the present value of perpetuity. We
also estimated the net present value for 2015-lifelong period (discounted), to be between 5 and 52
billion US dollars, which will be compared with the estimated present value from flexible microfinance.
Net-benefits are disaggregated at the stakeholders’ level and presented in Table 5. The esimtated
2015 net-benefits to the microcredit participants are estimated between 0-23 billion US dollars,
depending on the assumptions in Table 1. While 5-25 billion US dollars are estimated for microfinance
institutions in Bangladesh.
The benefit-cost ratio (BCR) is also estimated for the traditional microfinance, which we found to be
between 1.32 and 2.09 (Table 4). Sinha et al. (2008) estimated the cost-benefit for BRAC’s CFPR
program and found it to be between 3.12 and 6.23, depending on discount rates as well as span of

Suppose, the borrowers’ benefit for 2013 is 130 million USD. The estimated adoption rate of that year is
130
0.38. For 2035, when adoption reach to 100%, benefit to borrower is estimated as
.
16

0.38

benefit years. Aghion and Morduch (2005) cited Khandker (2003) estimates of cost-benefit ratio of
Grameen’s effectiveness, which was 1.57; 2.59 to 3.53 for the microfinance programme of BRAC. The
benefit-cost ratio of BRAC’s ultra-poor program is found to be 5.4 if life-long benefit years are
considered (Bandiera, undated). It should be mentioned here that the redistributive effect,
empowerment impact and many aspects of complex social benefits have not been considered in our
estimation. Possible inclusion of these factors, which is beyond the scope of this paper, would certainly
inflate the BCRs of traditional microfinance. The estimated BCRs could have been even larger, if the
benefits to all MFIs were to be included in the analysis. As mentioned above, we only included the
information of 77 MFIs in Bangladesh, which are reported by the MIXMARKET.

III.2 Intervention-2: introduction to flexible microfinance
Competition among microfinance institutions (MFIs) in Bangladesh has increased over time (Khandker
and Samad, 2014; Ashraf, 2014; and Ferdous and Uddin, 2010, cited in Zohir, 2014). However, as
previously mentioned, three giants (GB, BRAC, and ASA) capture approximately 50-65% of total
market share. These MFIs have already started to offer the heterogeneous products as well as flexterm loan to exert the market power. The main target group of the flex-term loan is the ultra poor
households. Some of the noticeable flex-programs are offering monthly repayment instead of weekly
((BRAC's ultra-poor program, and PKSF's PRIME 17 (Khandker et al. 2013)). Since 2008, the PRIME
program has been implementing flexible microcredit through 16 PKSF’s partner organizations. The
products that they offer are flexible microcredit and emergency loans. As of June 2013, the cumulative
amount of 123 million US dollars (Tk. 9.644 billion) flexible microcredit has been disbursed to 512
thousands borrowers of 50 Upazilas in Bangladesh (PKSF 2014). The Institute of Microfinance (InM,
2012) evaluated the effectiveness of PRIME intervention after four years of that program’s
implementation. They found, using the difference-in-difference (DID) technique, that the annual
income of the PRIME participants had increased about 8.3% in 2010 compared to the benchmark
households. In our analysis, benefit to the participants of flexible microcredit is considered 8% higher
than the non-participants’ benefit, called the reference benefit.
Shonchoy and Kurosaki (2014) conducted a randomized control trial (RCT) experiment applying a
temporary moratorium to repayments during the designated Monga period in Bangladesh. The
authors treated it with an inflexible traditional microcredit. The results showed that borrowers with
flexible microcredit had positive impact on food consumption after one year of intervention. However,
there is no evidence of statistically significant difference between the traditional (10%) and flexible
(11-12%) default rates. Field et al. (2014) reported that granting grace period might increase default
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rates. They conducted an experimental design to examine the effect of introducing two-month grace
period on business outcome. They found that household income increased 17%, but default rate
increased too, from 2% to 10%. Weber et al. (2014) found that the delinquency rates were significantly
different between seasonal farmers with flexible repayments schedules and non-farmers. Therefore,
we considered MFIs’ revenue forgone due to the additional default rate, 10% is considered for a
pessimistic case.
Flexible microfinance will be more attractive to the existing as well as new (the very poor) consumers.
So the number of borrowers will increase because of flexibility (Wright, 2001; Woller, 2002). Weber
et al. (2014) found the inclusion of small farmers in Madagascar was possible with flexible
microfinance. Because of flexible microfinance in Bangladesh, the derived demand for loan will shift
outwards, which means that more loans will be disbursed/supplied compared to the traditional
market. We assume approximately an addition of 2.5% new consumers will enter the microcredit
market (Table1). Consequently, total amount of loan disbursement will increase; so will MFIs’ profit.
However, their financial expenses might increase. The financial cost is assumed to be increasing at
2.5% under the flexible system than the traditional system. Estimating additional benefits to the
implementers, we multiply the current benefits of implementers by the increased numbers of
borrowers.
Because of the introduction of the grace period, MFIs have to wait longer to get the return of principal
along with interests than without grace period. So there is an opportunity cost of waiting in the grace
period. However, implementers can save some costs related to loan collections, as loan collectors do
not have to visit the field to collect loan during the grace period. Both these benefits and costs are
minimal, and are neglected in our analysis.
The results show that under the flexible microcredit regime (2015 to life-long) potential welfare gains
to the society are almost the same as the welfare gains under the traditional microcredit regime (2015life-long). However, flex borrowers benefit significantly more than under the traditional microcredit
system. The 2015 present value due to the intervention of flexible microfinance is estimated to be
between 4 billion and 51 billion US dollars (Table 3), depending on the discount rates, rate of credit
adoption, as well as other assumptions in Table 1. Potential net-benefits to the flex borrower are
estimated to be 3-36 billion US dollars. It is worth mentioning that discounted life-long net-benefit of
flex loan borrowers are significantly higher than MFIs’ net-benefit. We also found that the estimated
benefit-cost ratio for flexible microcredit is between 1.93 and 2.60 (Table 3), which is about 25-45%
higher than the benefit-cost ratio for the traditional microcredit.

IV. Conclusions
This paper estimates the social benefits of the intervention of traditional microcredit, and compared
it with the benefits from introducing of flexible microcredit (borrowers are granted a grace period
during the lean period under traditional microcredit system). The NPV and BCR measures are applied
to compare the net benefits estimated with different social discount rates (3%, 5%, and 10%) as well
as three different scenarios in Table 1. We posit a logistic pattern of credit adoption path—full
adoption is assumed to be realized within 40 years. Both the traditional and flexible microcredit follow
the same adoption path. It is assumed that the net benefits from microcredit will last forever.
Our analysis reveals that under the flexible microcredit regime potential welfare gains to society are
almost the same as the welfare gains under the traditional microcredit regime. However, flex
borrowers would benefit significantly more than under traditional microcredit regime. The estimated
present value of net benefits is between 17 billion and 59 billion US dollars under flexible microcredit,
depending on the discount rates, rate of credit adoption, as well as the assumptions in Table 1. In
contrast, the net benefits for the traditional microcredit are estimated to be between 5 billion and 52
billion US dollars. The benefit-cost ratio for flexible microcredit is estimated to be between 1.93 and
2.60 while for traditional microcredit it is to be between 1.32 and 2.09. Therefore, creating a new
flexible microcredit market in Bangladesh for the very poor (a new cohort) as well as the existing
borrowers would be beneficial for the country. Microfinance institutions might think of introducing a
menu of flexible products in the market. However, a detailed cost-benefit analysis of each flexible
program is required.
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Annex
Table 1. Assumptions of sensitivity analysis
Participant’s benefit
over nonparticipants

Loan response
elasticity

Default
rate

19982010

20112014

0% higher
3% higher
5% higher

0.001
0.001
0.001

0.002
0.002
0.011

10%
5%
5%

6% higher

0.001

0.002

10%

Reference

8% higher

0.001

0.002

5%

Optimistic

10% higher

0.001

0.011

5%

TMF
Pessimistic
Reference
Optimistic
FMF
Pessimistic

No. of
borrowers

Financial cost

Same as TMF
market
2.5% more
than TMF
market
2.5% more
than TMF
market

Same as TMF
market
2.5% more
than TMF
market
2.5% more
than TMF
market

Note: all other variables are same for both the traditional and flexible microfinance markets.

Table 2. The 2015 present value of net benefits of traditional microfinance
(Billion USD)

Scenarios

Present value (PV)

Traditional microfinance (TMF)
𝛿 = 3% 𝛿 = 5% 𝛿 = 10%
Pessimistic PV (1998 to 2014)
1.36
1.56
2.26
PV (2015 to 2035)
7.10
5.69
3.50
PV of perpetuity (2036 and onward) 15.80
6.33
1.19
PV (2015 to lifelong)
22.90
12.02
4.69
Reference PV (1998 to 2014)
4.59
5.32
7.80
PV (2015 to 2035)
13.91
11.39
7.39
PV of perpetuity (2036 and onward) 24.58
9.85
1.85
PV (2015 to lifelong)
38.49
21.24
9.25
Optimistic PV (1998 to 2014)
6.56
7.58
11.08
PV (2015 to 2035)
19.61
16.13
10.57
PV of perpetuity (2036 and onward) 32.32
12.95
2.44
PV (2015 to lifelong)
51.93
29.07
13.01
Source: Authors’ estimation (2015).

Table 3. The 2015 present value of net benefits of flexible microfinance
(Billion USD)

Scenarios

Present value (PV)

Pessimistic PV (2015 to 2035)
PV of perpetuity (2036 and onward)
PV (2015 to lifelong)
Reference PV (2015 to 2035)
PV of perpetuity (2036 and onward)
PV (2015 to lifelong)
Optimistic PV (2015 to 2035)
PV of perpetuity (2036 and onward)
PV (2015 to lifelong)

𝛿 = 3%
14.71
17.77
32.48
18.70
21.50
40.20
24.08
27.21
51.29

𝛿 = 5%
9.30
4.94
14.24
11.92
5.98
17.90
15.27
7.56
22.84

𝛿 = 10%
3.57
0.38
3.96
4.67
0.46
5.13
5.89
0.59
6.47

Source: Authors’ estimation (2015).

Table 4
Forward looking analysis (in 2015 prices) of microfinance market in Bangladesh: 2015 to lifelong
Discount rate, 𝛿 = 3% Discount rate, 𝛿 = 5% Discount rate, 𝛿 = 10%
Benefit Cost
BCR Benefit Cost
BCR Benefit Cost
BCR
Pessimistic
TMF
FMF
Reference
TMF
FMF
Optimistic
TMF
FMF

68.60
62.48

45.71
30.00

1.50
2.08

40.00
28.47

27.98
14.23

1.43
2.00

19.21
8.21

14.52
4.26

1.32
1.93

86.15
72.33

47.66
32.13

1.81
2.25

50.23
33.04

29.00
15.14

1.73
2.18

24.13
9.59

14.88
4.46

1.62
2.15

99.59
83.42

47.66
32.13

2.09
2.60

58.07
37.98

29.00
15.14

2.00
2.51

27.89
10.93

14.88
4.46

1.87
2.45

Source: Authors’ estimation (2015).

Table 5. Stakeholder-wise net-benefit (in 2015 prices) of microfinance market in Bangladesh
Borrowers net-benefits
MFIs’ net-benefits
𝛿 = 3% 𝛿 = 5% 𝛿 = 10% 𝛿 = 3% 𝛿 = 5% 𝛿 = 10%
Pessimistic
TMF
FMF
Reference
TMF
FMF
Optimistic
TMF
FMF

0
18.25

0
8.61

0
2.73

22.90
14.23

12.02
5.63

4.69
1.22

13.73
24.48

8.01
11.55

3.85
3.66

24.76
15.72

13.23
6.34

5.40
1.47

27.18
35.57

15.85
16.49

7.61
5.00

24.76
15.72

13.23
6.34

5.40
1.47

Source: Authors’ estimation (2015).

Figure 1. Profit margin earned by the microfinance institutions in Bangladesh

Notes: Historical average of profits by microfinance institution are considered. Profit margin, defined by the Mix Market, is:
Net Operating Income/Financial Revenue, which can be found at: http://www.mixmarket.org/about/faqs/glossary. Source:
Authors’ estimation using equation 8.

Figure 2. Adoption path of microcredit in Bangladesh

Figure 3. Impact of flexible microfinance in Bangladesh
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Bangladesh, like most nations, faces a large number of challenges. What should be the top priorities for
policy makers, international donors, NGOs and businesses? With limited resources and time, it is crucial
that focus is informed by what will do the most good for each taka spent. The Bangladesh Priorities
project, a collaboration between Copenhagen Consensus and BRAC, works with stakeholders across
Bangladesh to find, analyze, rank and disseminate the best solutions for the country. We engage
Bangladeshis from all parts of society, through readers of newspapers, along with NGOs, decision makers,
sector experts and businesses to propose the best solutions. We have commissioned some of the best
economists from Bangladesh and the world to calculate the social, environmental and economic costs
and benefits of these proposals. This research will help set priorities for the country through a nationwide
conversation about what the smart - and not-so-smart - solutions are for Bangladesh's future.
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Copenhagen Consensus Center is a think tank that investigates and publishes the best policies and
investment opportunities based on social good (measured in dollars, but also incorporating e.g. welfare,
health and environmental protection) for every dollar spent. The Copenhagen Consensus was conceived
to address a fundamental, but overlooked topic in international development: In a world with limited
budgets and attention spans, we need to find effective ways to do the most good for the most people. The
Copenhagen Consensus works with 300+ of the world's top economists including 7 Nobel Laureates to
prioritize solutions to the world's biggest problems, on the basis of data and cost-benefit analysis.
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