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This paper proposes a novel approach which complements the traditional creditworthiness 

assessment and aims at increasing profitability and therefore, sustainability of credit programmes 

in emerging economies. Lenders rely on previous credit history in credit granting decisions.  In 

emerging economies with weak credit bureaus a lot of credit applicants lack credit records, and 

therefore, are viewed as high risks and excluded from formal credit. A program from a major 

lender in Colombia which provides credit to such individuals is used as an example. A mixed 

methods approach is used to collect and analyze data to explore profit and return at customer and 

portfolio levels. The qualitative data gathered through interviews sets the context for the 

subsequent quantitative exploratory analysis. The latter investigates the potential use of several 

alternative customer-level profit/return measures in the credit acceptance decision-making 

process and compares the resulting implications of adopting a particular measure on the portfolio 

performance. The results demonstrate ways of increasing profitability of credit-granting to 

financially excluded segments provided there is an on-going relationship between borrower and 

lender and a strong collection process is in place. From regulatory point of view it is an important 

confirmation that lending to those financially excluded can be a profitable business and a win-win 

situation for both lenders and borrowers. 
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1. INTRODUCTION 

Whilst the main purpose of microfinance institutions (MFI) is to supply financial products 

to the poor and financially excluded segments of the population (Mersland & Strøm, 2010; 

Roberts, 2013), there is an increasing shift among the microfinance donors towards making 

MFIs financially self-sustainable (Hermes & Lesnik, 2011). Some micro-lending institutions 

may decide to serve the marginally-poor and even non-poor individuals to achieve financial 

self-sufficiency (Brau & Woller, 2004). The aim of this paper is to provide insights into 

whether profitability can be achieved when lending to those that are financially excluded and 

hence are considered high risks and to propose methods for profitability analysis at the 

customer and portfolio levels.  

The microcredit program under analysis is an initiative from a traditional lending 

institution that reaches customers who lack credit bureau records. Normally previous credit 

history is a decisive criterion used by Colombian lending institutions to grant credit. So 

customers without credit records are considered “high risks” and will be charged higher 

interest rates that form the main income stream of the credit program. 

 Figure 1 shows that apart from April to June 2007, interest rates of the credit 

program for the period used in the current analysis were set at the legal cap defined by the 

Government. These rates exceed the usual consumer lending rates given the high risk 

associated with the credit program. This contrasts, however, with informal lending rates that 

can be above 100% (Guirkinger, 2008) and even reach 150% (Solo & Manroth, 2006). 

Furthermore, 79% of the Colombians have used at least once informal banking and only 

46.1% of the Colombians reported the use of formal banking services (Econometria, 2008 

cited in Colombian Treasury et al., 2010).  This, in turn, leads to further financial exclusion 

given the credit access conditions in Colombia, as explained before. 
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(Figure 1 here) 

High earnings potential and cost savings resulting from the existing infrastructure of 

the lender suggest that high risk microcredit programs can be profitable based on appropriate 

cost structures (Terberger, 2003). This paper offers evidence that this is indeed the case by 

carrying out a comprehensive analysis of the profitability of the micro-credit product at the 

customer and portfolio level. It starts with the proposition that customers who lack credit 

histories and even those who default are not necessarily unprofitable. Yet the qualitative 

interviews with credit managers confirm that at present profitability analysis is done only at 

the portfolio level in some cases. The paper suggests that profitability analysis of each 

customer should be incorporated into risk assessment and credit granting process, and 

explores different measures of profitability that could be used.  

The paper contributes to several strands of theory and practice. First, it offers a unique 

insight into microfinance/ microcredit profitability from a customer-level analysis, which 

contributes to the discussion of microfinance sustainability, the discussion which mainly 

focussed on the company/portfolio level analysis. None of the studies to the best of our 

knowledge has considered the customer-level profitability and the connection to credit risk. 

Second, it builds on the existing theory of credit risk management and investigates novel 

return measures that have not been considered before. Finally, the paper has practical 

implications. The measures suggested in the paper are of value to credit managers as a 

complimentary tool for creditworthiness assessment. For regulators it offers an important 

confirmation that lending to those financially excluded can be a profitable business and a win-win 

situation for both lenders and borrowers. 

This paper is structured as follows. Section 2 gives a short literature review on 

microfinance sustainability and credit risk assessment. The subsequent Section 3 presents the 



4 

 

credit program being analyzed and the results of the qualitative semi-structured interviews 

that provide insights into credit-granting process, default risk factors and problems of access 

to credit in Colombia. These are followed by quantitative analysis in Section 4, which 

includes description of the profit measures used, comparison of these measures in terms of 

the impact on portfolio and implications for high-risk customers as for their chances to be 

accepted for credit. The final section offers some discussion and conclusions. 

 

2.  LITERATURE 

3. (a) Microfinance self-sustainability 

Recent decades witnessed a gradual move from subsidy dependence towards financial self-

sufficiency of microfinance institutions. For an excellent historical outline of the process and 

extensive literature review, see Louis et al. (2013). This process was coupled with an 

emergence of the concern about potential commercialisation of microfinance and abandoning 

its initial purpose of serving the poor. There is no consensus as to whether this so-called 

‘mission drift’ takes place: some studies find evidence for this happening (Cull et al. ,2007; 

Hermes et al., 2011),  whilst the others do not (Gutiérrez-Nieto, et al, 2009; Mersland & 

Strom, 2010; Quayes, 2012; Louis et al., 2013). 

It is not a purpose of this paper to engage in this debate, and it is possible to conclude 

that there is evidence of a general desire among academics and practitioners for more 

profitable and efficient lending institutions in emerging markets (Robinson, 2001; Rhyne & 

Otero, 2006). Yet one needs to acknowledge relatively high costs of lending to the poor and 

financially excluded (Von Pischke, 1996; Schreiner, 2002). This in fact, may lead to 
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reluctance to lend to financially excluded, and that is why the analysis presented in this paper 

can be beneficial. 

There is an established framework of measuring and assessing financial performance of 

microfinance/microcredit institutions, e.g. Rhyne, 1998, Woller, 2000, Cull et al., 2007, 

SEEP Network, 2010, to name just a few. However, this framework concerns company- level 

performance. Case studies provide examples of successful or unsuccessful performance, yet 

the existing research does not investigate the link between customer and portfolio 

profitability nor does it explore the connection between profitability and credit risk. This 

paper fills in these gaps. 

 

4. (b) Risk assessment in banking and microfinance 

Any type of lending is fraught with the risk of non-payment/default arising from 

information asymmetry, and microfinance is no exception. Whilst there are unique methods 

for mitigating the information asymmetry effects specific to microfinance, such as group 

lending (Galariotis et al., 2011), a lot of lending in this sector is made via individual loans. In 

this case the risk is assessed and controlled either by means of subjective judgement of credit 

officers or by means of credit scoring.  

Credit scoring provides analytical support for decision making in consumer credit and 

allows for automation of the credit granting process. By relating the observable 

characteristics of new applicants for credit to the known performance of the previous 

borrowers, a credit scoring system ranks the applicants according to their attractiveness to a 

lender. The attractiveness, which is commonly referred to as creditworthiness, is most often 

expressed as the probability that the potential customer repays the loan on time.  
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Whilst credit scoring is the main credit risk management tool in consumer lending, yet 

in microfinance the attitudes towards this tool vary: from advocates (Schreiner, 2008) to 

sceptics (Freytag, 2008). It is not our intention to engage in this debate, and we believe that in 

any case scoring can be helpful in establishing associations between available information 

and the target variable of interest.  

As of the target variable used, previous studies have focused on credit scoring for 

microcredits on predicting default (Schreiner, 2000; Forster & Wilkinson, 2010). Under this 

perspective, customers are granted credit based on their likelihood of missing three 

consecutive payments (Thomas, 2000, 2009). Whilst this is the standard target definition 

generally, studies in developed countries have suggested that some defaulters may be more 

profitable than non-defaulters (Andreeva et al., 2007). Consequently, credit granting should 

be guided by the profit profile (i.e.: profit scoring), nevertheless not ignoring default 

considerations. The objective is to identify most profitable customers, and this is particularly 

relevant in the microcredit context if there is a desire to promote the self-sustainability of 

high risk credit programs. 

 

2. CASE UNDER STUDY AND RESEARCH METHODS 

The credit program was launched in 2007 by a lending institution and reaches 

customers that have not been at arrears in the payment of utility bills during the previous two 

years. These individuals are existing customers already being served by the lending 

institution through other products different to loans. This criterion is used instead of 

consulting credit bureau records. The credit granted can only be used to purchase specific 

products that improve the quality of life of borrowers. Customers are charged the same 

market rate depending on the month of the first purchase. They decide on the duration of 
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loans, which vary between 12 and 60 months. Therefore it is expected that long term loans 

are more profitable than short term loans. Customers that have not been at arrears can make 

further purchases, provided they do not exceed their credit limit. Partial payments can be 

made towards the outstanding balance. Moratory interests result from arrears and repayment 

does not generate penalties. 

 Mixed methods were used to collect and analyze data. Specifically, some results 

obtained from quantitative methods were contextualized through the use of qualitative 

methods; in other cases results from quantitative methods were contrasted with findings from 

qualitative methods (Bryman, 2012). Similar practices are common in the microlending 

industry, where general market knowledge and statistical scorecards are used for credit 

granting purposes (Schreiner, 2000; Van Gool et al., 2009). 

 

3. QUALITATIVE DATA 

(a) Data collection 

This section presents information regarding the lending setting in Colombia and in 

particular, specific features of risk control of the microcredit program under study. Semi-

structured interviews with purposive sampling were used to collect qualitative data with the 

following objectives: 

 To explore the reasons behind the choice of credit suppliers. 

 To understand the criteria behind access to credit or offer of further financing services 

to customers. 

 To explore the reasons behind default. 
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 To understand payment policies. 

 To understand customer assessment measures used by financing companies. 

The interview protocol is available upon request. 

Ten managers from lending, utility and education companies were interviewed. The 

manager of the microcredit program under analysis (labelled as CP further on) was chosen to 

gain further insights; a direct competitor was also interviewed (CO). Given the relevance of 

utility bill payment for credit granting decision, managers from various utility companies 

were included in the sample (U1-U3). Finally, managers from major lending institutions were 

interviewed to contrast traditional practices with those of microcredit programs (LI-L4,ED). 

Table 1 presents details of each company in terms of the industry, a brief description, an 

acronym and informant position per company. Titles and names cannot be revealed for 

confidentiality reasons. 

(Table 1 here) 

A thematic analysis was conducted, where an initial analysis stage included inductive 

and deductive categorization, abstraction to define broader categories and dimensionalization 

to cross-compare companies. The second stage involved interpreting results with emphasis on 

the credit program under analysis (Spiggle, 1994). 

Regarding data handling, the interviews were transcribed and then coded through 

NVivo software. Codes were grouped in categories. Cross-company comparison was 

conducted by using dimensions. Where required, codes were redefined throughout the coding 

process to guarantee the use of standardized codes. 
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(b) Comparative interpretation of interview results 

Initially, 53 codes were defined. Five broad categories were then identified: offer, 

customers’ preferences, competition, default and collection. Themes and dimensions (values 

depending on each company) were included within each category. Each category included 

themes and dimensions that were analyzed as explained above. No interviewee had blank 

categories. Table 2 shows the definitions of dimensions (1 to 3) per category. Table 3 

compares graphically the microcredit program under analysis with other Companies.  

(i) Offer 

 This category includes various features of the services offered by each institution (i.e.: 

access to service, product portfolio and channels). 

 Access to service refers to the scope of the financing service in terms of the 

individuals that can actually access it. Even though CP serves customers excluded by 

traditional banking services, it is neither as accessible to everyone (e.g.: Companies such as 

U2 and U3 must provide utilities by law) nor limited to individuals with certain income and a 

clean credit history as occurs in lending institutions. L1 does not require credit records for a 

specific segment of customers; it requires instead a minimum job permanency. U1 reviews 

credit records of individuals for credit granting purposes; the service it provides is not public 

and hence it can be more selective than other utility companies. Even though ED grants 

credits to those that would usually be financially excluded because of the lack of credit 

records, it requires a guarantor for the credit. CO is more restrictive than CP as credit bureau 

records are a requirement for credit granting purposes.  

 Regarding the product portfolio offered by the interviewed institutions, the credit limit 

granted by CP and CO can only be used to purchase specific products. U2 offers financing to 
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hire maintenance services and to purchase insurance; U3 offers credit limits and insurance 

products to existing customers. At the other end of the spectrum are the lending institutions, 

which have defined specific financing services for different purposes.  This is possible 

through a customized offer for different customers. ED and U1 have the least diversified 

portfolios; customers can only finance the service traditionally offered by them.  

 As of the channels used to serve customers, CP and other institutions use both 

inbound and outbound channels. Lending institutions mostly rely on their network of 

branches; this is not the case of lenders such as CP and CO, which rely on outbound 

strategies such as door-to-door visits to offer financing services. This is an advantage of such 

credit programmes compared with traditional lending institutions. 

(ii) Customer preferences 

This category includes various reasons behind customers’ choice of a particular 

financing alternative. In particular, the managers of CP and CO highlighted the easy access to 

the credit programme and favorable payment conditions as the main reasons for choosing 

these alternatives. Excluding L4 and U2, prices, payment conditions and interest rates (where 

applicable) are common drivers for customers to choose among alternatives. This is 

understandable, as L4 offers a very specific, differentiated product and it focuses more on 

service quality. The industry to which U2 belongs is heavily regulated; therefore there are no 

major price differences among the service providers. Service quality, promptness and access 

are distinctive features to choose utility companies and lending services. Other reasons mentioned 

to choose utility companies are the local presence  and the Company’s credibility.  
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(iii) Competition 

 This category refers to the acknowledgment of the overall competitive arena in which 

Companies operate (i.e.: formal and informal competitors and overall competitive strategies). 

 CP and CO face competition from stores that offer direct financing through their own 

credit cards. In the financial industry arena, there are plenty of alternatives to choose from, 

provided that customers fulfil the minimum requirements. Given the inclusive characteristics 

of CP, traditional lending institutions cannot be considered direct competitors. CP would be 

only competing with CO and other retailers that review credit records for the minority of 

customers that actually have credit bureau records (i.e.: not all customers with negative credit 

records are accepted by the competitor). 

 CP, CO, ED and lending institutions acknowledged that customers use  alternative 

informal sources. Such sources include relatives, friends and loan sharks, the latter are not 

always willingly mentioned. Almost all lending institutions acknowledged the existence of 

such informal sources. Utility companies did not mention them. This makes sense, as they 

finance a utility that cannot be financed by such sources.  

 In general, companies design various strategies to increase their scope of operations. 

Smaller scale lenders such as CP and CO establish alliances with retailers to increase the 

access for customers, whereas ED works together with lending institutions to offer joint 

solutions to credit applicants. Lending institutions take advantage of the network of branches 

of the financial conglomerates to which they belong.  

(iv) Default 

 This category includes various aspects related to default such as: its definition, 

customer assessment, customized treatment, collaterals and reasons behind default. 
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 CP, CO, ED, U3 and lending institutions define default as three missed consecutive 

payments onwards. This definition agrees with the standards usually adopted in the banking 

industry. U1 and U2 use longer and shorter terms respectively to define default. This is 

understandable, since customers of CP have a clean payment history prior to being offered a 

credit limit, whereas anyone that by law is entitled to access the service can be a customer of 

U2. On the other hand, commercial reasons guide U1 in the decision of adopting a more lax 

definition of default. 

 All companies assess customers based on payment punctuality. Lending institutions 

are required to do so by the Financial Superintendence. For utility companies that provide a 

public service, it is logical to use arrears as a key assessment criterion given the variety of 

customers that they serve. Even though financing services offered by ED, CP and CO are not 

regulated by the Financial Superintendence, they assess customers solely based on their 

arrears status. U1 and the lending companies also assess customers based on product usage 

and profit profiles. This is understandable, as the competitive arena in those industries is 

strong and profitability supports their continuity in the long term.  

 A common feature among all companies is the importance they give to customized 

treatment throughout their relationship with customers. Personal lending requires that banks 

know their customers and offer them products to fulfil their needs. This was not a major 

feature for U2 and U3, as they provide public services that are commodities by nature. It is 

evident that the collection process requires a continuous interaction with customers. This 

includes contacting them and reviewing payment conditions on a personal basis. Customers 

are contacted through various means from their first day at arrears onwards. Companies treat 

each case individually and try to reach an agreement once customers are at arrears. As of 

collaterals, lending institutions require evidence of income and equity (if applicable) to grant 
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credit. Personal loans usually are backed up with personal guarantees. Customers are fully 

responsible for loan repayment. In the case of ED, a co-guarantor is required to support the 

credit application. This is not the case of U2 and U3, which provide public utilities and any 

outstanding balance not only affects a customer’s record but also the property. Legal action is 

required to demonstrate that the owner and hence, the property is not liable for debts taken by 

previous tenants or property owners. Therefore, fraud can occur because of this, compared 

with traditional lending services. The collaterals in credit programs such as CP and CO 

consist of personal guarantees. 

 The most relevant features mentioned by companies that lead customers to default are 

liquidity problems and culture. Liquidity problems may derive from unfavorable economic 

conditions, weather conditions and/or overindebtedness.  In particular, floods affect rural 

communities and hence their payment behavior. Excluding L3, lending institutions identified 

overindebtedness as a reason given by customers for being at arrears. Informal lending and 

lifestyle were also associated with overindebtedness. Culture was another common feature 

mentioned by interviewees. In general, customers make their payments close to monthly 

deadlines.  

(v) Collection 

 Various strategies have been implemented by institutions to improve the collection 

process and ultimately to reduce the bad rate. Customers from lending institutions with good 

previous payment behavior are offered additional services. Payment on time is rewarded by 

U1 and U2 with gifts, points and/or access to other incentives. Customers of CP and CO can 

continue to use their credit limits. None of the companies grant grace periods for personal 

loan repayment. Those that offer productive loans (i.e.: CO, L1 and L3) grant grace periods 

depending on the type of project. A common strategy among all institutions is to offer 
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refinancing options when customers are in arrears. The main penalty resulting from being at 

arrears is to report customers of lending institutions to credit bureaus. Utility companies 

cancel the service even before customers are at default; reconnection payments are applied as 

well. ED restricts some services such as lending books from the library. Inclusive 

programmes such as CP and ED implement penalties that are more meaningful to customers 

than reporting them to credit bureaus. The inconvenience and additional expenses for the 

household because of visiting the central headquarters penalizes customers at arrears. 

 Finally, the bad rate was considered low in all cases excluding U1. It should be noted, 

however, that the acceptance criteria of CP and CO based on prior knowledge of the customer 

are strict; this is not always the case. 

(c) Distinctive features of the credit program under analysis (CP) 

This section highlights the features (broader themes) of CP resulting from the 

comparative analysis presented above. The aim is to provide the reader with context 

information about CP through selected quotes. 

(i) Inclusiveness of the program 

Most of the customers served by the credit program are excluded from traditional 

financing services as they do not meet the usual requirements: 

“Customers are scared to submit documents for credit analysis and find out that they are 

rejected. 85% of our customers are not formally employed; they have informal jobs and 

therefore they find it difficult to justify their income”.  

This feature, together with the lack of collaterals and in some cases difficulties in tracking 

and security issues related with specific localities entail a high risk for lending institutions: 
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“When I talk with people of the traditional financial industry about our credit program they 

consider it madness. Furthermore, specialized teams manage collections in dangerous 

localities”. 

A distinctive feature of CP is  its inclusiveness as no previous credit bureau record or 

evidence of income is required. Borrowers appreciate favorable credit conditions in terms of 

loan duration and an initial grace period. The program still incorporates some  selection 

criteria:  

“There are no geographical restrictions. Only good utility payment behavior is required; 

neither the stratum (i.e. socio-economic status) nor the neighborhood is relevant if that 

requisite is met”.  

  It is important to note, however, that since the credit limit can only be used to 

purchase specific products that improve the quality of life of customers, the credit program 

under analysis is more restrictive compared with traditional banks.  

The credit program leverages on its knowledge of the market, which remains 

unexplored by traditional banks. Whilst the customers can make direct contact with the 

lending institution, their relationship is usually based on individual visits by agents of the 

lending institution. This is an important feature among unbanked borrowers. It is also useful 

to validate individual features used to design credit scorecards and to better understand 

customers. The competitor has adopted similar strategies. This agrees with microcredit 

practices, which rely on quantitative scorecards and observations in-situ to grant credit (Van 

Gool et al., 2012). These strategies contrast with those adopted by traditional banks, which 

mostly rely on their branches to serve customers. 
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(ii) Credit Program (CP) results 

The bad rate (i.e.: defaulters/active customers) of the credit program was considered 

low by the manager; this agrees with results for microcredit programs in Colombia (Serrano, 

2009). Traditional banks also reported low bad rates, which contradicts the general belief that 

high risks are more likely to be defaulters than banked individuals. This is a result of granting 

credit only to customers with a clean  history of utility payment regardless of the absence of 

preferential rates for this credit program. Other reasons behind these positive results include 

collection and customized refinancing strategies. Financing institutions treat each case 

individually and try to reach an agreement once customers are at arrears. In particular, the 

manager of CP simulated a conversation with a customer at arrears as follows:  

“Alright, how much can you afford to pay? Why aren´t you paying? Because I don´t 

have the full amount. Well, then how much do you have? Our aim is that the customer at least 

pays something and then the outstanding balance can be refinanced”. It was highlighted that 

even though customers can make partial payments, this can only be done at specific locations, 

which results in both an additional effort and transportation costs for the customer; this is not 

always embraced by customers.  

 Figure 2 shows the bad rate of a sample of customers from month 1 to 30. This 

sample was used by Sánchez et al. (2013, in press) to produce default scorecards of CP. The 

increasing trend until month 15 was a consequence of the lack of collections practices based 

on the previous positive payment behaviour of these existing customers which was not 

replicated in credit-related products. Once collections practices for CP were implemented, the 

bad rate decreased until month 25 and finally stabilized until month 30. It is remarkable that 

by t=30 the bad rate reduced in approximately 40% of its value at t=12 months. This confirms 

that customers need to be contacted regularly to pay on time their obligations. This is 



17 

 

particularly important in the case under analysis, as customers were not used to take formal 

loans.  

(Figure 2 here) 

Finally, the positive results in terms of a low bad rate can also be related to the 

willingness of unbanked customers to start a formal credit history: 

“The only formal credit they have is with us. This is their asset; they do not care if products 

are claimed from them when they are at arrears. What really matters to them is an active 

credit limit”. 

Even though informal lending sources are readily available to them, rates are extremely high 

compared with those charged by the microcredit program under analysis: 

“We have found that customers have access to informal lenders. Customers refer to them as 

family and friends, but we know that they are loan sharks”. 

(iii) Default risk factors 

In particular, the following reasons behind default were identified by CP: Liquidity 

problems arising from job loss, unfavorable weather/economic conditions and over-

indebtedness. Another factor behind default could be financial illiteracy. Given that most 

Colombians lack the basic knowledge of financial terms as well as financial planning skills 

(Colombian Treasury et al., 2010), borrowers are not usually aware of the duties resulting 

from taking credit.  

From the cultural perspective, customers are used to receiving reminders from the 

collection department about making their payments on time: 
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“If you don’t call them, it becomes messy”. 

(iv) Current use of profitability assessment 

Customers are assessed solely in terms of their payment behavior. In the case of CP, 

customers are assessed based on their arrears status: 

“Arrears is the only criterion we consider, that is if the customer has paid or not”.  

Profits are measured in monetary (absolute) terms at a portfolio level. Return 

measures are not used. This suggests that using alternative profit measures to assess 

customers’ performance could be useful to assess their profit generation potential. This 

standpoint could be equally adopted in different lending contexts and to fixed loans as well as 

to revolving credits.   

 (Tables 2 and 3 here) 

 

4. QUANTITATIVE DATA 

This section presents and compares alternative customer profit measures that could be used to 

assess customer´s performance and ultimately to design profit scorecards for credit granting 

decisions. It also presents results at the portfolio level. 

 

(a) Customer profit and return measures 

(i) Basic measures 

From the inception of the program the lender expanded the program gradually. New 

customers each month were accumulated into a sample of 35,565 customers. This resulted in 
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15 monthly consecutive cohorts of accepted applications: y=0 to 14. The final sample 

consisted of 35,530 customers after excluding 35 frauds. 

As of the observation period per customer, profit scoring usually requires longer 

observation periods (i.e.: more than two years), compared with default credit scoring (Finlay, 

2008; Stewart, 2011). A long term stance has also been taken to project customer lifetime 

duration (Reinartz & Kumar, 2003). In total, data was obtained for 44 months. However, all 

customers could not be observed during that period of time since they joined the credit 

program at different points of time.  

In order to exceed the minimum observation period suggested above, each customer 

was followed during 2.5 years (30 months): t=1 to 30; the first purchase occurred in month 1. 

An alternative observation period would have been 36 months, but this would have resulted 

in the exclusion of 20% of the customers from the sample.  

A performance measure was calculated per period: z=t+y month; z Є [1, 44].  Two 

monthly performance measures are suggested per customer i: OPCASHi,z and CASHROAi,z.  

OPCASHi,z is the operational cash flow generated per month, after deducting 

operational expenses in cash from cash inflows per customer. It measures the potential that a 

customer has to generate operational liquidity to the lender. It does not take into account 

financing decisions and country tax regimes. In the case under analysis, net payments related 

with commissions and interests (both contractual and because of arrears) were added. Only 

cash fixed overheads were subtracted; these expenses were allocated based on the total 

customers with credit records per month. The management team agreed that it was reasonable 

to assume that all customers demand the same effort to be served. Customer service is 
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considered to start from the first purchase throughout the collection process. Consequently, 

overheads were allocated from month 1 onwards.  

Only cash related income and expenses were considered to produce a cash flow based 

measure, which is not based on accrual accounting (Lee, 1984; Lee, 1986; Elliot & Elliot, 

2006). Hence, non-cash expenses such as depreciations and amortizations were excluded to 

calculate OPCASHi,z: 

zizizizi OverheadsInterestspaymentsNetOPCASH ,,,,     .                                               (1) 

CASHROAi,z is the relative cash return generated per monetary unit of receivables at the end 

of each month. It measures the monthly productivity of the funds invested in the outstanding 

balance in terms of operational cash flow generation: 

zi

zi
zi cefinalbalan

OPCASH
CASHROA

,

,
,                                                       (2), 

where: 

finalbalancei,z= Outstanding balance of customer i at month z. 

This measure scales operational cash flows to account for the investment per 

customer. This was the only asset considered to calculate this measure given that the 

microcredit program shares premises with other credit programs of the lending institution and 

hence specific fixed assets used by the microcredit program are not identified as such by their 

information systems.  

The two basic measures presented above provide a monthly snapshot that does not 

reflect borrowers’ behavior throughout the observation period. Two measures were obtained 
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from them to reflect borrowers’ behavior throughout time in cumulative terms: 

OPCASHcumi,t and CASHROAcumi,t.  

(ii) Cumulative measures 

The total operational cash flow generated per customer i by month t will be referred 

as OPCASHcumi,t. It quantifies the cumulative operational liquidity per customer as time 

goes on. Various steps were completed to calculate this measure, as explained below. 

First, the month in which the credit program was launched was chosen as the base 

period. Apart from OPCASHi,z for that month, the rest were adjusted by a deflation factor to 

express figures in real terms and relative to the base month:  

zzizi dfOPCASHOPCASHdef  ,,
                                                                              (3), 

 where dfz=monthly deflation factor obtained from the monthly inflation rate. 

Second, monthly deflated figures of each y cohort were discounted during y periods 

using r, a real discount rate. This was done to identify a single starting point for all the 

cohorts and to account for the time value of money: 

y

ziti rOPCASHdefOPCASHdisc )1/(,,   ;  t Є [1, 30]                                     (4).   

Finally, the total (i.e.: cumulative) operational cash flow was obtained by 

compounding and subsequently adding discounted figures: 





t

k

kt

kiti rOPCASHdiscOPCASHcum
1

)(

,, )1(                                            (5). 

The monthly cumulative return per customer i was then obtained by scaling 

cumulative operational cash flow in (5) by the outstanding balance at time t: 
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,

,
,                                    (6), 

where  finalbalancedefi,t= deflated and discounted final balance of customer i at time t. 

CASHROAcumi,t is the cumulative operational cash flow until month t, relative to the 

outstanding balance at month t. The outstanding balance at month t was used instead of 

average balances to properly reflect the cumulative nature of cash flows and the updated book 

value of receivables as time went on. This measure can be interpreted as the productivity per 

customer in terms of the cumulative cash flow generated until month t, given that by that 

month, funds were still invested in receivables. This is a similar rationale to that adopted for 

ROE, ROTA, Cash ROCE and the portfolio yield, that are commonly used in finance and 

accounting  (Ryan, 2004; Palepu et al., 2010). Furthermore, ROA is one the most common 

measures used in assessing the financial performance of microfiance institutions (e.g. Cull et 

al., 2007) 

On the other hand, various ratios and their variations are widely used by commercial 

banks (Rasiah, 2010) and microlending institutions to assess their profitability (CGAP, 2009; 

SEEP, 2010). It has been suggested that ROE can be calculated at a customer relationship 

level for pricing decisions (Komar, 1997). The rationale behind assessing customers’ 

performance through the relative measures explained above is that profit generation occurs at 

a customer level. Likewise, resources are allocated at a customer level to generate profits. 

Consequently, return measures are a natural alternative to monetary profits. 

Alternatively, CASHROAcumi,t can be interpreted in the following way: by time t, the 

outstanding balance is an asset for the Company but a liability for customer i. Consequently, 

this ratio is the number of times that the cumulative operational cash flow covers the 

outstanding receivables per customer.  This rationale is similar to that of the operating cash 
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flow ratio for companies (Palepu et al., 2010). It is the coverage against default if the 

Company discontinues operations at time t. 

In this particular case, CASHROAcumi,t  provides an alternative perspective as all 

loans are unsecured. The only guarantee that the borrower has in case of default is the 

cumulative cash flows that can be used to breakeven in case of default. This is even more 

critical when borrowers are untraceable after they leave their tenancy.  

Given that in the scoring context it is acceptable to use the term “profit” regardless of 

the fact that either profits or cash flows are used (Stepanova and Thomas 2001; Andreeva et 

al., 2007; Finlay 2008; Banasik and Crook 2009; Ma et al., 2009; Finlay 2010), 

OPCASHcumi,t and CASHROAcumi,t will be referred from here onwards as the “cumulative 

profits” and “cumulative returns”, respectively. This does not change the interpretation of 

these measures, which are completely cash-based. 

b) Customer profit versus return measures 

 As explained above, profits and returns per customer are two different concepts. 

Either OPCASHcumi,t  or CASHROAcumi,t  could be used to assess customers and hence to 

rank them based on each measure. The aim of this section was to verify whether a borrower’s 

rank changed depending on what measure was used. Relative attractiveness of a borrower to 

the lender depends on the rank provided by profits or returns. Spearman’s rank-order 

correlation test was used to compare different scores obtained per customer. A perfect 

correlation between scores indicates that no additional value is provided by an alternative 

scorecard versus the original one (Anderson, 2007).  

 Figure 3 depicts Spearman correlations between ranks of OPCASHcumt and 

CASHROAcumt during the observation period. Correlations between profits and returns ranks 
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are very similar during the first five months of the observation period. Therefore, it would not 

make a difference to score customers by using either profits or returns. OPCASHcumt and 

CASHROAcumt are less correlated as time goes on. Values start at 0.7 at t=6 and decrease to 

values close to 0.1 by t=30. This is a consequence of the cumulative nature of these measures. 

As time goes on, cumulative profits and returns do not necessarily change in the same 

proportion. CASHROAcumt depends not only on cumulative profits, but also on the 

outstanding balance which does not change in the same proportion throughout time. 

Consequently, customers highly ranked according to profits are not necessarily ranked 

equally in terms of returns. Likewise, customers with high returns will not necessarily be 

ranked equally in terms of profits. 

(Figure 3 here) 

c) Portfolio profits versus returns 

Prior to characterizing portfolio profits and returns, borrowers’ profits and returns 

were ranked in ascending order. Cumulative portfolio measures were then produced as 

customers joined the sample according to their ranks. This was done for the complete sample, 

defaulters and non-defaulters: 

 


in

i tit OPCASHcumOPCASHcum
1 ,                                                                                   (8),  

where:  

t=12, 24 or 30;  

n= total number of customers; 

ni= total customers until customer i; 

nni   
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where: 
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1 ,

,  ;                                                                      (10), 

final balancedefi,t= deflated and discounted final balance of customer i at time t. 

A weighed portfolio return was preferred to a crude average return to reflect the contribution 

of each borrower to portfolio results. 

Portfolio profits and returns of the complete sample, defaulters and non-defaulters 

were characterized through the use of two ratios suggested in the marketing literature: the 

Stobachoff coefficient (STC) and vulnerability factor (VF) (Storbacka, 1995; Helgesen, 

2007).   

STC quantifies the dependence of portfolio results on a group of customers. Low STC 

values imply less dependence (i.e.: close to 0). Figure 4 depicts portfolio profits (returns) vs. 

cumulative customers.  

(Figure 4 here) 

This graph is useful to calculate STC as: 

)( BA

A
STC


                                                                                                   (11);                    

(A+B) was calculated through the graphical (rectangle) method to approximate the area under 

a curve.  The height of each rectangle corresponds to portfolio profits (returns) until customer 
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i. Each rectangle has unitary width as the marginal change of portfolio profits (returns) Y 

occurs per customer. Therefore: 





in

i

iYBA
1

)(                               (12), 

where: 

Yi= Portfolio profits or weighed returns  

B was calculated using the triangle area formula: 

2

nYn
B


                                                                                                                            (13);  

from (12) and (13) it follows that: 
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                                                                (14). 

On the other hand, VF measures loss subsidization between segments of customers. 

Ideally it should be close to zero. It is calculated as: 

%100









customersTotal

customersmakingLoss
VF                                                                              (15).  

STC and VF are used for risk assessment purposes in terms of profit dependence and 

to make various decisions related to specific segments (Van Raaij, 2005; Helgesen, 2007). 

They are useful to shed light on the profitability features of defaulters and non-defaulters. 

Figure 5 depicts portfolio profits vs. cumulative customers at t=12, 24 and 30. Figure 

6 depicts portfolio returns vs. cumulative customers. Table 4 presents results of Stobachoff 

coefficient (STC) and vulnerability factor (VF) explained above. These coefficients were 
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calculated at t=12, 24 and 30 for each measure. Each column presents results for the complete 

sample, non-defaulters and defaulters. Overall results show low values for STC and VF. This 

suggests that at a portfolio level the credit program under analysis profits are not concentrated 

in specific customers and loss subsidization is very low. This suggests that under specific 

circumstances, inclusive programs are mainly profitable in monetary and relative terms. 

Given that defaulters represent between 1 and 2% of the complete sample, results for 

the non-defaulters are very similar to those of the complete sample. Therefore, emphasis was 

given to contrast results for defaulters versus those for non-defaulters. STC results show that 

OPCASHcumt at t=12 is more concentrated in defaulters than in non-defaulters (22.4% vs. 

16.9%, respectively). A similar situation occurs at t=24 and 30 and for  CASHROAcumt at all 

points of time. This is a result of a low bad rate, since few customers are defaulters and hence 

results for this segment depend more on few profitable customers. These customers may have 

made partial payments but are still considered defaulters until they do not clear their 

outstanding balances.  

Cumulative returns are less concentrated than cumulative profits in defaulters and 

non-defaulters. For instance, at t=12 STCnon-defaulters=9.4% and 16.9% for CASHROAcumt and 

OPCASHcumt, respectively. This occurs because return measures scale profits by the 

investment made on receivables per customers. If the aim is to maximize portfolio profits, 

these would be more concentrated on specific customers than if the objective was to 

maximize portfolio returns. These results offer an initial insight to the implications of using 

each measure for scoring purposes.  There is a greater difference in values of STC for 

OPCASHcumt and CASHROAcumt for non-defaulters (e.g.: 16.4% vs. 1.7% at t=30, 

respectively) compared with that of defaulters (e.g.: 24.6% vs. 17.1% at t=30, respectively). 
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This suggests that there is a greater discordance between profit and return measures in the 

former segment. 

On the other hand, VF results for both measures show that more loss subsidization 

occurs within defaulters, compared with non-defaulters at each point of time. For instance, at 

t=12 VFdefaulters=3.7% and VFnon-defaulters=0.2% for OPCASHcumt. That is, profitable defaulters 

outperform unprofitable defaulters more noticeably compared with non-defaulters.  

These results indicate that not every defaulter is unprofitable. Furthermore, default 

continues to be a relevant measure for customer performance purposes; rather than replacing 

default scorecards with profit scorecards, the latter should be considered complementary to 

the former. In fact, in a related study Sánchez et al. (in press) showed that default and profits 

(returns) scores are weakly correlated. That is, profit (return) scorecards provide an 

alternative perspective to rank customers and hence to grant credit to customers. 

(Figure 5 here) 

(Figure 6 here) 

(Table 4 here) 

 

5. DISCUSSION AND CONCLUSIONS 

 This paper investigated the context of microcredit operations in Colombia with a 

specific focus on risk and profitability. It has been established that customer-level 

profitability analysis is not currently incorporated into decision-making as to whom grant 

credit. Exploratory analysis has been conducted to suggest profitability analysis at a customer 

level and to investigate the implications of using these measures at a portfolio level. 
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Credit scoring models in the microfinance industry rely both on qualitative and 

quantitative approaches. This study showed that a similar mixed methods approach can be 

used to understand and suggest alternative customer profitability measures. These measures 

are useful to assess the performance of customers with which lending institutions have 

ongoing relationships. An alternative use is to design profit and return scorecards if such 

measures are used for ranking purposes (Sanchez et al., in press). 

 Quantitative results showed that serving unbanked segments is a profitable business 

both in terms of profits and returns. This contrasts with some qualitative results, in which 

traditional lending institutions have a negative perception of high risks. Such perception is a 

consequence of the lack of collaterals, limited or non-existing credit records and specific 

default risk factors. As a result, these segments are mostly being served by informal lenders 

which have already discovered their profit potential. Informal lenders are willing to take the 

“additional risk” but at a high economic and social price for borrowers. Such risk is related to 

the fact that they have not been fully explored and understood by the formal lending industry 

in developing countries such as Colombia. Few formal lending institutions are willing to take 

the risk of serving ‘unbanked’ customers that can be profitable both in monetary and relative 

terms. It should be noted, however, that in the credit program under analysis borrowers have  

been granted credit because of previous good performance in the payment of utility bills. This 

does not guarantee, however, that they will not default on their loans.  

 Results from qualitative methods shed light on possible features behind the positive 

results in terms of profits, returns and low bad rates. These include: Strategies to reach 

unbanked customers with existing infrastructure, partnerships with retailers, customized 

collection processes and penalties and essentially a careful selection of customers based on 
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the default criterion. Lenders willing to serve similar segments could take into consideration 

such features as it would be risky to assume that they are naturally profitable.  

 Specific default and profit drivers such as liquidity management, over-indebtedness, 

financial illiteracy and cultural values should be understood. That is, if collection strategies 

are designed after considering these features, this segment can be demystified in terms of 

default and instead further profit opportunities could be identified. This should foster 

inclusiveness through similar microcredit programs.  Furthermore, the bad rate of microcredit 

programs as the one under analysis can be further reduced; this has economic and social 

benefits for both the lender and borrower.  

 Regardless of the variety of definitions of default used by various lending institutions, 

segmenting customers in terms of default proved to be useful to understand the profit and 

return profiles of the portfolio. This further suggests that specific strategies could be 

implemented for each segment and that customer profit and return measures are 

complementary to the traditional default criterion. By no means should default risk 

assessment be replaced by profit scorecards; instead, lending institutions should decide on the 

risk it is willing to take in exchange of profits or returns. 

 As of the implementation of profits and returns measures per customer, calculating 

customer returns entails tackling similar challenges to those faced when defining profit 

measures: identifying income and expenses per customer and allocating fixed overheads 

through an agreed costing system. The outstanding balance per customer is also required; this 

figure should be readily available for receivables collection purposes. Therefore the 

implementation of return scorecards does not pose major data requirements compared with 

traditional profit scorecards. 
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 Regarding the use of either profits or returns measures to assess existing customers or 

to score potential customers, it is evident that results differ when each measure is used.  The 

choice between either profits or returns for customer assessment or for credit granting 

purposes depends on the risk appetite of the lender. If the aim is to solely maximize 

operational cash flows, profit measures should be preferred to returns. On the other hand, if 

coverage against default is prioritized, then return measures should be preferred. In the case 

of the credit programme under analysis, customer profits would be preferred to customer 

returns if the lender considers low a bad rate of at most 3.15% during the observation period. 

In that case, portfolio returns (i.e.: coverage against default) would not be a priority to the 

lender; monetary profits would be prioritized instead. Such bad rate is a result of strict credit 

granting decisions based on utility payment during the previous two years. Furthermore, in 

general these customers have an on-going relationship with the lending institution. 

Consequently, these customers might not be considered high risks as would be the case of 

inclusive lending programmes. Additional liquidity needs further justify using profit 

scorecards, as these rank in top deciles customers with the highest profits regardless of the 

funds invested per customer via the outstanding balance. 

 The predictive modeling of monetary profit against relative return measures is beyond 

the scope of this paper. Yet results presented elsewhere (Sanchez et al, in press) suggest that 

CASHROAcumt can be used as an alternative to monetary profit scores considered in previous 

research (Andreeva et al., 2007; Finlay, 2008).  Conceptually, it goes beyond the traditional 

criterion of assigning higher ranks to customers based solely on their cumulative profits. 

 Further research on the profit potential of high risks at legal interest rates should be 

conducted to shed light on the topic in order to reduce the perceived risk from the lender 

perspective. Time has an essential role when scoring customers according to profits or 
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returns; differences are more evident as time goes on. This suggests that time should be taken 

into account to design profit and return scorecards for revolving credit, a product that is 

dynamic by definition. This paper has not engaged in the discussion of the MFI ‘mission 

drift’ (Copestake, 2007; Mersland & Strøm, 2010), or the tendency towards 

commercialization accompanied with the concern that MFIs social goals are compromised 

(Hermes et al., 2011). Another research topic is to investigate the trade-off between 

profitability and the objective to serve those that are financially excluded, and how social 

constraints can be incorporated into the profitability analysis.  
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Figures and Tables 

 

 

Figure 1. Comparison of interest rates of the credit programme versus consumer loans and 

maximum Government rates 

Source: Superintendence, 2012  

 

Figure 2. Monthly bad rate, n=27,157 active customers 
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Figure 3. Spearman Correlation (OPCASHcumt ,CASHROAcumt) during the observation period 
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      Figure 4. The Stobachoff Curve 

              Adapted Figure (Helgesen, 2007)  
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Figure 5. Stobachoff curve, OPCASHcumt 

 

 

 

Figure 6. Stobachoff curve, CASHROAcumt 
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Table 1. Interviewed companies 

Industry Description Company (Acronym) Informant 

position 

 

 

 

 

Consumer 

microcredit 

programmes 

A credit limit is granted to 

customers with no previous 

credit records. The use of 

credit limit is restricted to 

buy products that improve 

individual´s quality of life. 

Credit programme (CP) Manager 

A minimum time credit 

record history is required to 

grant credit limit to purchase 

various products. 

Competitor (CO) Manager 

 

 

 

Service 

provider 

 

The service is provided first 

and then customers make 

monthly payments. Minor 

hardware related to the 

service can be financed by 

utility companies. 

Education (ED) Credit 

Manager 

Utility 1 (U1) 

 

Collections 

manager 

Utility 2 (U2) 

 

Collections 

manager 

Utility 3 (U3) 

 

Collections 

manager 

 

 

Financial 

institution 

 

 

These companies offer 

traditional lending and 

saving products. 

Lending 1 (L1) 

 

Regional 

manager 

Lending 2 (L2) 

 

Regional 

manager 

Lending 3 (L3) 

 

Regional 

manager 

Lending 4 (L4) 

 

Regional 

manager 
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Table 2.  Definitions of dimensions per category 

Category Theme Dimension 
1  2 3 

 
 
 
 
Offer 

   
 
Access  

Complete financial 
inclusion, credit bureaus 
only for id validation 
purposes (if applicable) 

Responsible lending  Financial exclusion segmented 
banking starting to reach some 
segments, but still not totally 
banked, looking at credit bureaus 

Product portfolio Use of credit for a specific 
purpose 

Use of credit for a wider use, but 
not completely open 

Open use of credit for different 
purposes 

   Channels Inbound Outbound  

Customer 
Preferences 

 Company image Service features Favourable conditions 

 
 
 
Competition 

Alternative formal 
sources 

No acknowledgment Acknowledgment  

Alternative informal 
sources 

No acknowledgment Acknowledgment  

  Strategies Generic (includes 
mergers) 

External (includes strategic 
alliances) 

 

 
 
 
 

 
Default 

  Definition More lax than Basel II Same as Basel II (i.e.: from 90 days 
onwards, assuming monthly billing) 

Stricter than Basel II 

  Customised treatment At application time During collection phase At application time and during the 
collections process 

  Collaterals Only individual is affected 
if at arrears 

The property could be affected as 
well if at arrears 

 

Assessment Default-based Product/Profit based  

Reasons (from the most 
to least obvious) 

Liquidity problems Payment culture  

 
Collection 

  Retention strategies Not being at arrears Grace period Refinancing options 

  Penalties No penalties Penalties  

  Defaulters’ proportion Low  Medium  High 
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Table 3. Cross-company comparison of categories and themes 

 

 

 

  

CATEGORY/Themes

1 2 3 1 2 3 1 2 3 1 2 3
OFFER

Access to service

Utility 2

Utility 3

Utility 1

Education

Lending 1

Lending 2

Lending 3

Lending 4

Product portfolio

Education

Utility 1

Utility 2

Utility 3

Lending 1

Lending 2

Lending 3

Lending 4

Channels

Education

Utility 1

Utility 2

Utility 3

Education

Utility 1

Utility 3

CUSTOMER 

PREFERENCES

Utility 1

Utility 2

Utility 3

Utility 1

Utility 2

Utility 3

Education

Utility 1

Utility 3

Lending 1

Lending 2

Lending 3

Lending 4

Lending 1

Lending 2

Lending 3

COMPETITION

Alternative formal sources, 

competitive arena

Education Lending 1

Lending 2

Lending 3

Lending 4

Alternative informal sources

Utility 1

Utility 2

Utility 3

Education

Lending 4

Lending 1

Lending 2

Lending 3

Strategies

Education

Utility 1

Utility 2

Utility 3

Lending 1

Lending 2

Lending 3

Lending 4

DEFAULT

Definition

Utility 1

Education

Utility 3

Utility 2

Lending 1

Lending 2

Lending 3

Lending 4

Assessment

Education

Utility 1

Utility 2

Utility 3

Utility 1

Customised treatment

Education

Utility 1

Utility 2

Utility 3

Lending 1

Lending 2

Lending 3

Lending 4

Collaterals

Education

Utility 1

Utility 2

Utility 3

Lending 1

Lending 2

Lending 3

Lending 4

Reasons

Lending 1

Lending 2

Lending 3

Lending 4

COLLECTION

Retention strategies

Education

Utility 1

Utility 2

Utility 3

Education

Utility 1

Utility 2

Utility 3

Lending 1

Lending 2

Lending 3

Lending 4

Lending 1

Lending 3

Lending 1

Lending 2

Lending 3

Lending 4

Penalties

Education

Utility 1

Utility 2

Utility 3

Lending 1

Lending 2

Lending 3

Lending 4

Bad rate

Education

Utility 2

Utility 3

Utility 1

Lending 1

Lending 2

Lending 3

Lending 4

Education

Utility 1

Utility 2

Utility 3

Lending 1

Lending 2

Lending 3

Lending 4

Lending 1

Lending 2

Lending 3

Lending 4

COMPANY COMPETITOR SERVICE PROVIDERS LENDING INSTITUTIONS
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Table 4. Profit concentration and loss subsidisation: complete sample, non-defaulters and 

defaulters 

 

 

 

 

 

 

 

  

Complete Sample Non-Defaulters Defaulters 

Measure T STC VF STC VF STC VF 

OPCASHcum 

12 17.1% 0.3% 16.9% 0.2% 22.4% 3.7% 

24 17.1% 0.6% 17.0% 0.6% 26.6% 4.3% 

30 16.5% 0.3% 16.4% 0.2% 24.6% 3.8% 

CASHROAcum 

12 9.8% 0.3% 9.4% 0.2% 19.3% 3.7% 

24 2.7% 0.6% 2.3% 0.6% 20.4% 4.3% 

30 1.9% 0.3% 1.7% 0.2% 17.1% 3.8% 

 


