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Abstract 
 

Four-fifths of the adult population do not have access to formal financial services in Nigeria. 

This paper examines the characteristics of ‘unbanked’ households in Nigeria, investigates 

the extent and determinants of supply and demand side barriers, and explores the specific 

role played by informality in financial exclusion. We find that in Nigeria the unbanked four-

fifths have lower incomes, lower education, are more likely to be female, not to have access 

to a mobile, and have lower levels of financial sector knowledge and number of formal 

documents in their name than the remainder of the population. We develop a non-mutually 

exclusive framework for analysing barriers to formal banking and provide insights on the 

characteristics of sub-groups of the unbanked population who face particular barriers. 

Informality stands out as a particularly important barrier to formal banking in Nigeria. We 

conduct instrumental variables estimation on the precise role played by informality in 

financial exclusion and find for individuals with between two and six documents, an 

additional document increases the probability of being banked by between 10 and 20 

percent.  
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data and Patrick Honohan and Carol Newman for helpful comments.  
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1. Introduction 

Access to financial services is widely considered essential for the economic well-being of 

households in low income countries. Economic theory suggests that access to savings, 

payment and credit services facilitates consumption smoothing and allows investment in 

education and other forms of capital.  Despite this, levels of access to financial services vary 

widely with up to 2.5 billion people globally outside the formal banking system (Morduch et 

al, 2009). In Africa, estimates from the Finscope Surveys suggest that the proportion of the 

population without access to formal financial services ranges from 38 percent in South 

Africa to 85 percent in Rwanda, with Nigeria, the most populous country in Africa, lying at 

the higher end of this scale with 80.4 percent of the adult population estimated to be 

‘unbanked’ (Honohan and King, 2009).2  

Recent research estimating access to formal banking services in Mexico, Sub-Saharan Africa 

and transition economies has shed light on the characteristics of financially excluded 

households (Djankov, Miranda, Seira and Sharma (2008), Honohan and King (2009) and Beck 

and Brown (2010)).  Despite these studies surprisingly little empirical work has attempted to 

disentangle the causes of financial exclusion. With this in mind, this paper contributes to the 

literature on access to finance in three ways. First, the size of the FinScope Nigeria dataset 

(21,110 individuals across 37 states) allows us to extend the approach taken in Honohan and 

King (2009) and use a series of state level variables to derive more precise estimates of the 

determinants of financial access in Nigeria. Specifically, we take account of state levels of 

financial development, crime, bribery and informality.  Second, this paper provides a 

framework for understanding the barriers faced by individuals in availing of formal financial 

                                                           
2
 See Figure 1 for a scatter plot of the proportion unbanked and income per capita for a selection of African 

countries.  
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services. The framework, a series of non-mutually exclusive supply and demand barriers 

derived from respondent answers, allows for the assessment of individual and state level 

determinants for the citing of each barrier. Third, this paper investigates the role played by 

individual level informality in financial exclusion by using a unique instrumental variables 

approach.  

Our results on the determinants of financial access confirm many of the intuitive 

conclusions found in Honohan and King (2009). We find that in Nigeria the unbanked four-

fifths have lower incomes, lower education, are more likely to be male, not to have access 

to a mobile and have lower levels of financial sector knowledge and number of formal 

documents in their name than the remainder of the population. In contrast, the banked 

population are more likely to be male, live in urban areas, have a high level of bank trust, 

enjoy higher levels of financial sector knowledge and be less risk averse.3 They are also likely 

to have higher income and a greater number of formal documents.  

By examining data on reasons for being unbanked we find that among the unbanked 

population, lower income and lower education increase the likelihood an individual will cite 

involuntary exclusion reasons such as poverty, financial illiteracy; low education and 

informality as reasons for being unbanked. Individuals who cite supply constraints have 

higher levels of education, higher income and a higher number of formal documents, 

suggesting that to beware of supply constraints such as high cost, safety concerns and poor 

service, an individual is likely not be among the poorest in Nigeria. Our results show that 

while those who cite informality reasons for being unbanked have lower income, they do 

not display any greater levels of informality over the wider unbanked population. This 

                                                           
3
 Individuals characterised as informally banked are more likely to be female.  
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suggests that being aware of one’s exclusion from financial services due to lack of formality 

is not strictly related to the level of formality of the respondent.  

Our investigation into the importance of formality in financial inclusion reveals significant 

findings. We find that an additional formal document increases the probability of being 

banked by 8.4 percent at the mean of formal documents but that higher increases in the 

probability of being banked are found for an additional document when individuals have 

between 2 and six documents, with marginal effects of 10 percent and higher.   

The remainder of this paper proceeds as follows: Section 2 provides a brief overview of the 

related literature. Section 3 describes the data, both the 2008 FinScope Nigeria survey and 

the ancillary data sources. Section 4 presents the methodologies employed and outlines our 

identification strategy. Section 5 presents the empirical results and Section 6 concludes.  

 

2. Literature Review 

The literature on barriers to formal financial services remains relatively undeveloped. Two 

recent pieces of research that help provide the context for this paper; the theoretical 

contribution of Beck and de la Torre (2006) and the cross country evidence provided by 

Beck, Semirguc and Peria (2006). However, before considering these contributions, we 

present a short review of the literature on the role played by financial development, and the 

role of expanded financial access, to important development outcomes.  

Inspired by stories from Italian city states to the industrial revolution, long established 

economic theory outlines the numerous channels through which financial services can 

facilitate economic growth. Financial services can pool and channel savings to their most 

productive uses, allowing more risky and higher return investments to take place, ease the 
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exchange of goods and services and provide opportunities for risk diversification. Recent 

advances in theory also point to the role of finance in inter-temporally sub-optimal 

investment in education by the poor (Galor and Zeira, 1993). In support of these theories, 

recent empirical studies provides robust evidence at the level of country, sector and firm 

that finance contributes to economic growth. Levine (2005) provides a review of this 

evidence.  

In contrast economic theory suggests that the role played by financial development on 

poverty and inequality is less straight forward. Nevertheless, the empirical evidence is 

suggestive of the positive role played by financial development in reducing poverty and 

easing inequality. At the country level, Beck, Demirgüç-Kunt and Levine (2007) report that 

cross-country studies on the link between finance and inequality and poverty suggest that 

financial development causes less income inequality. In addition, Honohan (2004) shows 

that financial depth explains the level of poverty as measured as the proportion of people 

with incomes of less than $1 or 2 a day.  

At the household and individual level, economic theory suggests that access to financial 

services contributes to poverty reduction. Access to finance should allow poor households 

to save, invest in the future in the form of physical capital and human capital, and insure 

against income and health shocks. Many recent empirical studies have suggested a direct 

link between access to micro finance and welfare outcomes, but failed to adequately take 

into consideration selection bias in their econometric strategies.  Addressing the issue of 

selection bias, Burgess and Pande (2005) found that rural branch expansion significantly 

reduces poverty at the household level in India between 1977 and 1990. Another strand of 

the research argues that absence of access to credit services perpetuates poverty as poor 
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households reduce investment in education of the next generation (Jacoby, 1994 and Jacoby 

and Skoufias, 1997).  In the area of microfinance, there is reason to believe that innovative 

community based financial products can lead to poverty reduction. See Morduch and Hayley 

(2002) for example.  

Beck and de la Torre (2006) provide an analytical framework for understanding barriers to 

payment, savings and credit services. Their framework differentiates between demand and 

supply insufficiency constraints and a host of underlying conditions or state variables such 

as market size, macroeconomic fundamentals, technology, level and distribution of income 

and the costs of doing business. Analysing barriers to financial access on a cross country 

basis, Beck, Semirguc and Peria (2006) report substantial cross-country variation in barriers 

to banking. Beck, Semirguc and Peria specifically find that barriers like high minimum 

deposit balances, minimum loan amounts and fees can lead to involuntary financial 

exclusion while proximity to financial infrastructure is also a key determinant when services 

are centralised.  

The cross country data provided Beck, Semirguc and Peria (2006) supports our rationale for 

a more thorough examination of financial exclusion in Nigeria.4 For transactions, although 

the annual fee for a checking account is low in Nigeria, the minimum balance needed to 

open a checking account is higher than GDP per capita, the second highest of the 55 

countries surveyed. In addition, the cost of using an ATM card is particularly high at 60 cents 

per $100 USD withdrawn. Confirming individual level informality as a constraint to financial 

inclusion, the number of documents needed to open a checking account is high in Nigeria, 

the ninth highest of the 54 countries surveyed. For savings accounts it is a similar story. 

                                                           
4
 Beck, Semirguc and Peria (2006) figures for Nigeria are averages from a survey completed by three of 

Nigeria’s largest banks.  
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Minimum balance to open a savings account is over 20 percent of GDP per capita, the 

seventh highest of the 55 countries surveyed while the annual fee for a savings account is 

negligible. Their research suggests that Nigeria has a comparatively high ranking for 

‘locations to open a deposit account’, suggesting that physical access is less of a barrier to 

access when compared with other developing countries.   

In this paper, we focus on the specific role informality plays in financial exclusion. Rationale 

for this approach comes from Beck, Semirguc and Peria (2006) as they point to a high 

number of official documents needed to engage in financial services. Specifically, they 

estimate that it takes 3.66 official documents to open a bank account in Nigeria. However, 

particular administrative barriers to the formalisation of the urban and rural poor exist in 

most of sub-Saharan Africa, but are particularly important in Nigeria. According to Truen et 

al (2005) passports are issued only for approved travel purposes in Nigeria, while driver 

licenses are available only to drivers, and proof of a registered residential address excludes 

the population living in rural areas and in informal settlements. 

 

3. Data Description  

4.1 Primary Variables of Interest  

Individual level data is taken from the 2008 Finscope survey of Nigeria which asks 21,110 

individuals across all 36 states plus FCT Abuja about their access to, and use of an array of 

financial products. The survey also records details about a respondent’s personal 

characteristics, quality of life and psychographics. The survey is nationally representative 

with the sample design and weighting conducted by National Bureau of Statistics (NBS).  
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Finscope interviews a random selection of eligible members in each household by Kish grid 

Table Method.  

Table 1 in the appendix provides the summary statistics and coding for all the individual 

level variables used in this paper. While binary variables such as urban, mobile and female 

are straightforward, further definition is required for other variables used such as formally 

banked, financial status, education,  personal monthly income, financial sector knowledge, 

bank trust, risk aversion, formality, time to WC and type of refuse collection and time to 

store.  

In the Finscope surveys, respondents are asked whether they currently use up to 30 

different financial products. While it is obvious for the vast majority of the financial products 

which are formal or informal, there may be a difference of opinion for some of the marginal 

cases.5 We take two approaches to defining financial access in this paper. Following the 

approach taken in Honohan and King (2009), we firstly define formally banked as those with 

access to formal financial products from formal financial institutions. We also employ 

slightly modified variable financial status, defined as the three mutually exclusive statuses 

formally banked, informal only and financial excluded. Summary statistics for these three 

groups are presented in Table 5.  

Four-fifths of Nigerians surveyed do not have access to formal banking services, with only 3 

percent of those surveyed declaring access to formal credit services such as an Islamic loan, 

an overdraft, a loan from a bank, a mortgage or housing loan, a credit card or a valu card. 

For those who have access to formal banking services (19.57 percent), savings and payment 

services (19.38 percent) dominate those with access to formal credit facilities (2.98 
                                                           
5
 Building on the suggested definitions in official Finscope documents, we present which products and services 

define a respondent as formally banked in the appendix. See Table 3.  
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percent). The descriptive statistics finds that rural women, with low education and income 

are less likely to have access to formal financial services or be unbanked. Informal access to 

finance is more widespread with 33 percent of respondents reporting access to informal 

finance. Informal financial services play an important role in Nigeria, especially in rural areas 

and among women. Those deemed financially excluded, individuals with no access to formal 

or informal savings, transaction or credit services total 54 percent of the population.  

Education is firstly standardised on a scale of 1-8 from “no formal education” up to 

“completed university education”. The average level of education among respondents lies 

between primary school completed and some secondary education.6  

Unlike many of the other Finscope surveys, personal income in Nigeria is recorded as the 

specific monthly value. We used the average 2008 exchange rate to convert these values 

into US Dollars. The average personal monthly income is $69, and the distribution is skewed 

heavily to the right.7  

The financial sector knowledge score is a normalised score (on a scale of 1-10) achieved in a 

financial sector knowledge quiz given during the interview. A series of financial 

products/terms are mentioned and the individual receives 2 points for “I understand", 1 

point for "I have heard of" and 0 points for "never heard of/ don’t understand". The average 

respondent has financial sector knowledge of 3.6 out of 10.  

To support our analysis we derive two important psychometric variables for each individual; 

risk aversion and trust in banks. Our measure of risk aversion is calculated using an 

                                                           
6
 See Table 1 for further information on all individual level variables.  

7
 A significant number of income observations are recorded as zero, which meant that when we used the 

natural log of income, we lose about 35 percent of our observations. To overcome this issue, we add $1 to 
every respondent’s monthly income. 
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individual’s response to the question "to get ahead in life, one needs to take some risks". 

Sixteen percent of respondents are deemed to be risk averse. The banktrust variable is 

determined by the question “I trust banks”. Thirty six percent of respondents confess to 

trusting banks.  

Respondent informality is measured using the question “Which of the following documents, 

if any, do you have that are in your name?” The list of options include an electricity bill, a 

water bill, a municipal rates and taxes invoice, a telephone bill/account, a lease or rental 

agreement, a tax return, an insurance policy document, a national identity card, an 

international passport, a payslip, land ownership documents or house ownership 

documents. For each positive response the respondent achieves one point, up to a 

maximum of 15 points. Figure 2 illustrates the distribution of this variable among the 

population of Nigeria. The average Nigerian enjoys 1.6 formal documents; not sufficient to 

open a bank account. Figure 2 in the appendix displays the distribution of the number of 

official documents for the banked, informal only and financially excluded population.  

Alternative measures of respondent informality are used to improve robustness and they 

include binary variables for two or more documents, three or more documents or four or 

more documents. 

4.2 Data on Barriers to Formal Banking Services 

To help differentiate between the access (supply) and usage of financial services 

(intersection of demand and supply curves), Claessens (2006) makes the distinction 

between voluntary exclusion, defined as having assess but does make use of, based on no 

need, lack of awareness or assumed rejection due to price/poverty reasons and involuntary 

exclusion, defined as no access and thus does not use.  
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Building on this approach, we develop a comprehensive framework to classify respondents 

self declared reasons for being unbanked.  The framework emanates from the survey 

question “There are many reasons why people often don’t have a bank account. You said 

earlier that you don’t currently have a bank account. Why is this?”. Potential answers range 

from supply side issues such as ‘snobbish staff/not helpful’, profit/interest is low to demand 

side issues such as lack of income or preference to deal in cash. Table 6 in the appendix 

presents how we classify all 32 possible responses. Our framework, depicted in Figure 3, 

illustrates the eleven categories we group responses into. Demand side issues are divided 

into involuntary and voluntary exclusion. Reasons for being involuntary excluded include 

poverty, informality, financial illiteracy and low education, whereas reasons for involuntary 

exclusion include simple preference or religious values. Supply side barriers include high 

cost, distance, poor service, lack of trust and safety concerns.  

The important point is that reasons for not having a bank account are not mutually 

exclusive. A respondent can point to multiple reasons for being unbanked across demand 

and supply constraints. In total there are 16,000 people without a bank account and over 

41,000 constraints to financial access cited.  This point is illustrated by the Venn diagram 

presented in Figure 4 which shows that 6 percent of people at least one supply side, one 

voluntary exclusion and one involuntary exclusion reason for being unbanked.  

The majority of barriers cited by respondents are classified by involuntary exclusion reasons 

(56 percent), with poverty reasons (21 percent) and informality reasons (19 percent) 

representing the largest components. Supply constraints make up the second most 

important set of reasons cited (36 percent of all reasons cited), with high cost (14 percent) 

and distance (10 percent) the two most frequently reasons for being unbaked cited. Only 8 
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percent of reasons cited pertain to involuntary exclusion. Table 4 provides the summary 

statistics.  

4.3 Ancillary Data Sources 

We complement our primary dataset with a series of state level financial sector and 

institutions variables. First, the Oxford Policy Management (OPM) Supply Side Survey 2010 

comprises of supply side data from a range of financial service providers such as commercial 

banks, microfinance banks and payment service providers and the Central Bank of Nigeria. 

Most relevant for this paper is the data from six of the largest retail banks in Nigeria. In fact, 

63 percent of all those ‘banked’ in 2008 survey held accounts with one of these six banks. 

We have taken three variables from this dataset, number of branches per million 

inhabitants, number of ATM locations per million inhabitants and number of microfinance 

branches per million in each state. Although not crucial to our results it is worth noting that 

the data on microfinance branches per state is of limited value as only of the two largest 

microfinance organizations have been surveyed. See Table 3 for details and summary 

statistics of the variables used.  

The second source of state level data is the 2008 version of Afrobarometer Nigeria. The 

survey provides us with state level measures of crime, trust in other Nigerians, level of 

corruption (bribery) and formality (pay income taxes). The Afrobarometer surveyed a 

nationally representative, random, stratified probability sample of 2,324 Nigerians. For this 

paper, we take the state level means to our four questions of interest. First, the degree of 

state level bribery is derived from the individual question “Do you have to give a bribe, give 

a gift, or do a favor to government officials to get a document or a permit get water or 

sanitation service or avoid a problem with the police?”. A dummy variable used bribe is then 
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calculated and the proportion of people who used a bribe in each state is deduced. Second, 

the question “How much do you trust each of the following types of people: Other 

Nigerians?”is used to derive the dummy variable societal trust. Third, whether the individual 

has paid income taxes is averaged and used as a proxy for state level formality. Finally, the 

state level of crime is derived from the proportion of individuals who have experienced 

crime, directly or within their family, or feared for safety in own home over the past year. 

See Table 3 for details of the variables used and related descriptive statistics.  

 

4. Econometric Model and Identification Strategy 

4.1 Determinants of Financial Status 

The first part of our analysis is to ascertain the determinants of financial status at the 

individual level, accounting for relevant state variables. In doing so, we build on and modify 

the model used in Honohan and King (2009). We use a simple probit model to assess the 

probability of individual i in state n being banked, informal only or unbanked, the 

compliment of banked as follows:  

                                              
 
       

  
                             (1) 

where INDi,n are characteristics of the individual respondent; GEOi,n are characteristics of 

that individual’s local environment;       
 

 are state level financial services infrastructure 

defined as branches per million, ATMs per million and micro-finance organisations per 
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million and       
  

 are other state characteristics such crime levels, levels of bribery, level 

of societal trust, state level informality and income per capita.8  

4.2 Barriers to Formal Financial Services 

To understand the characteristics of respondents who face different barriers to formal 

financial services we adopt a multivariate probit model.  Our approach involves a simulated 

maximum likelihood (SML) estimator that compares all those who cite a certain constraint, 

as defined by the various branches of Figure 3 against all other unbanked respondents. The 

multivariate probit regressions are conducted using a Geweke-Hajivassilio-Keane (GHK) 

smooth recursive conditioning simulator which enjoys a number of desirable properties 

such as simulated probabilities that are unbiased, bounded within the (0,1) interval and 

more efficient in terms of the variance of the estimators of probabilities than other 

simulators (Borsch-Supan and Hajivassiliou, 1993). The multivariate probit model conducted 

for the upper branches of Figure 3 used can be depicted as follows:  

                                                        
 
       

  
               (2)       

where  c = supply reasons, involuntary exclusion or involuntary exclusion. 

 

The analysis is further deepened by using three separate multivariate probit models for the 

specific constraints cited as we move down the barriers framework outlined in Section 3 and 

graphically presented in Figure 3.  The multivariate probit approach was chosen because the 

non-mutually exclusive nature of the responses leads to correlation in the error terms and 

requires a flexible underlying covariance structure.  

                                                           
8
 Given the mutual exclusive nature of categories banked, informally only and financially excluded, we first 

used a multinomial Logit model but the assumption of the independence of irrelevant alternatives (IIA) was 
violated.  
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4.3 Formal Documents and Financial Status 

In the final step of our analysis, we attempt to estimate the precise role played by a 

respondent’s informality, as measured by the number of official documents they possess in 

their name, in their likelihood of being banked.  The 16,127 unbanked respondents in the 

survey have an average of 0.94 official documents in their name. In comparison, the 4,131 

respondents that have bank accounts possess an average of 2.95 official documents in their 

name.  

The primary model we employ is a probit model with the number of documents as one of 

the explanatory variables. Equation 3 outlines the basic probit approach taken. 

 

                                            
 
       

  
                       (3)          

 

 

There is reason to suspect that formality, as measured by the number of documents in 

possession, may not be exogenous, which could lead to misleading estimates.  Unobserved 

heterogeneity at the individual level such as conscientiousness or motivation may make the 

individual more likely to simultaneously have a high number of official documents and be 

banked. For example, it is possible that individual i has an innate conscientiousness or 

administrative abilities, which could make the collection of official documents easier and 

increase the probability that they engage with formal financial services.  There may also be 

unobserved heterogeneity at the village level in the form of an efficient local administrator 

or uncontrolled for strategic proximity considerations that may also simultaneously lead to 

individual i having a high number of official documents and availing of formal financial 

services. Either of these types of endogeneity may lead to an over estimation of the role 
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played by level of formality in determining the likelihood of being banked in our probit 

estimates.  

Reverse causality may also be a feature of this model as it may plausibly be argued that 

registering for a bank balance may be an early step in getting other official documents such 

as utility bills. While the minimum balance to open a checking account in Nigeria, estimated 

to be 106 percent of GDP per capita for a checking account by Beck, Demirguc-Kunt and 

Peria (2008), is likely to reduce the likelihood that individuals would register for a bank 

account in order to access additional documents and increase their formality, it remains 

plausible that having a bank account opens up opportunities to formalise. The bias in the 

probit estimates due to potential reverse causality could run in either direction.  

As a result of these two potential biases, we require an instrument or instruments that 

directly affect the number of official documents individual i possesses but do not directly 

affect the likelihood of being formally banked, except through the number of documents 

channel. To achieve this we employ two instruments; type of refuse collection and time to 

WC.  

First, survey respondents are asked what type of refuse collection they use. In increasing 

degrees of informality, responses include: household bin collected by government or 

household bin collected by private company (both coded as one); disposal within compound 

(coded as two) and unauthorised refuse heap or throw in drainage/flowing river (coded as 

three). The rationale behind using type of refuse collection as an instrument is that it 

provides us with information regarding the informality of individual i, which we argue 

should not independently affect the individuals likelihood of being banked but will affect the 

number of formal documents the individual possesses. We find that this instrument enjoys a 



17 
 

high degree of relevance to our potentially endogenous variable, number of official 

documents, as evidence by the significant coefficient in Table 12, the first stage regression. 

We do find that this instrument loses some statistical significance when we cluster by state.9  

Second, respondents are asked how long does it take to get to their main toilet facility. The 

variable is coded in increasing time from dwelling as follows: in dwelling (coded as one); less 

than 5 minutes (coded as two); up to 10 minutes (coded as three); up to 30 minutes (coded 

as four); up to 1 hour (coded as five) and more than 1 hour (coded as six). The rationale 

behind using time to WC as an instrument is that it provides us with information regarding 

the informality of individual i, which we argue should not affect the likelihood of being 

banked.  We find that this instrument displays a high degree of relevance to our potentially 

endogenous variable, number of official documents, as evidence by the significant 

coefficient in Table 12, the first stage regression.10  

 

Our IV approach is based on the exclusion restriction that time to WC and type of refuse 

collection only influence the likelihood of being banked through informality and not through 

proximity to banking infrastructure. Arguably, any weakness in our exclusion is likely to be 

most relevant in a rural settings where time to WC and formality of refuse collection may be 

related to proximity to services such as banking infrastructure. To overcome this concern we 

include urban/rural dummies, distance to store and state level variables on levels of 

financial sector infrastructure such as bank branches, ATMs and microfinance organisations 

per million population. Nevertheless, for robustness we conduct additional reduced form 

                                                           
9
 In a separate reduced form regression we find for type of refuse collection the desirable characteristics of 

exogeneity with formally banked. While this does not prove the validity of our exclusion restriction, it does not 
provide evidence against its validity.   
10

 Similarly, in a separate reduced form regression we find for time to WC the desirable characteristics of 
exogeneity with formally banked when we take state level variables into consideration.  
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probit regressions that include both for urban and rural subsamples and find that neither 

time to WC or type of refuse collection are statistically significantly related to being banked. 

While this does not prove the validity of our exclusion restriction, it does not provide any 

evidence against its validity. We also find that our IV estimates are similar for both rural and 

urban subsamples.  

5. Empirical Results 

5.1 Determinants of Financial Status 

This paper uses a probit model to estimate the determinants of a respondent’s financial 

status and the results are presented in Table 7.  The table reports probit marginal effects, in 

other words the change in the probability of being unbanked for an infinitesimal change in 

each independent, continuous variable or discrete change for binary or other discrete 

variables. Our results confirm many of the intuitive conclusions found in Honohan and King 

(2009). The unbanked four-fifths have lower incomes, lower education, are more likely to be 

female, not to have access to a mobile phone and have lower levels of financial sector 

knowledge and number of formal documents in their name than the remainder of the 

population. In terms of psychometric characteristics, the unbanked four-fifths display low 

levels of trust in banks and higher risk aversion than the population.  

There are two distinct features of respondents that use informal financial services; they are 

more likely to be female and mistrust banks. In addition they share a number of 

characteristics of the unbanked groups but to a lesser extent, such as they tend to have low 

financial sector knowledge, have low education and have fewer formal documents than the 

remainder of the population. In terms of monthly personal income, the informally banked 

group do not suffer from the same level of poverty as the unbanked population. Even when 
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state level controls are included, the informally banked population are associated with 

states with higher levels of informality, lower numbers of bank branches per million 

population and higher numbers of atms per million population. This suggests that informal 

financial services are more likely to be prevalent in states with lower levels of formal bank 

infrastructure (specifically bank branches), and also higher levels of state level informality 

that would preclude successful bank expansion strategies based on the traditional 

documentary requirements to opening a bank account.    

The probit results for the banked population are reported in columns 1-4 in Table 7. The 

banked population are more likely to be male, live in urban areas, have a high level of bank 

trust, enjoy higher levels of financial sector knowledge and be less risk averse. They are also 

likely to have higher income and a greater number of formal documents. Significantly, the 

banked population live in states characterised by a higher degree of formality as measured 

by the proportion of people who pay income taxes. 

5.2 Barriers to Formal Financial Services 

 

The multivariate probit results from the upper branches of the barriers framework (Figure 3) 

as described by equation 2 confirm a number of intuitive hypothesis as well as uncovering 

some revealing results.  

In our analysis we allow cross contamination of the responses and as a result we find only 

modest differences between groups, reflecting the multidimensionality of poverty and 

financial exclusion. Among the unbanked population, unsurprisingly lower income and lower 

education increase the likelihood an individual will cite involuntary exclusion reasons such 

as poverty, financial illiteracy; low education and informality (see Table 8). Individuals who 

cite supply constraints have higher levels of education, higher income and a higher number 
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of formal documents, suggesting that to be aware of supply constraints such as high cost, 

safety concerns and poor service, an individual is likely not to be among the poorest in 

Nigeria. As distance is the fourth supply constraint, our high level findings confirm that 

individuals who cite supply constraints are more likely to be rural dwellers. Before we 

cluster by state, many of our state level variables are significantly related to the likelihood of 

a respondent citing one of the three types of constraints.  

The pooled nature of these categories means that most of the information occurs at the 

more disaggregated level. The results for the multivariate probit results on the voluntary 

exclusion reasons for being unbanked are presented in Table 9. There is some evidence to 

suggest that Individuals who simply prefer, for non-religious reasons, not to engage with 

formal financial products are likely to be more educated but have lower financial 

knowledge, when compared with the wider unbanked population.  Individuals who cite 

religious reasons for being unbanked tend to have higher income levels, reflecting the 

relative economic status of religious groups in Nigeria.  

Table 10 presents the results of the multivariate probit results for the four involuntary 

exclusion reasons for being unbanked. While those who cite informality reasons for being 

unbanked have lower income, they do not display any greater levels of informality over the 

wider unbanked population. Individuals who cite low education as a reason for being 

unbanked are characterised by lower levels of education, lower financial knowledge and are 

more likely to be rural and face distances to services. Again confirming the robustness of the 

data, individuals who cite financial illiteracy as one of their reasons for being unbanked 

score lower on the financial term quiz on the questionnaire.  
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The differences become more obvious when we consider the group of individuals who cite 

supply reasons for being unbanked (see table 11). Those who cite safety concerns are 

characterised by greater formality, in the form of official documents, higher levels of 

education, but lower levels of financial sector knowledge and unsurprisingly higher levels of 

risk aversion. Similarly, those who cite low trust in banks are likely to be more risk averse 

individuals with higher levels of education. Distance is cited as a reason for being unbanked 

more often in rural areas and among those with more formal documents, reflecting the fact 

that urban slums in Nigeria are characterised by significant levels of informality.11  

5.3 Formal Documents and Financial Status 

 

Table 13 presents the results of the probit and Instrumental Variable (IV) estimations of the 

importance of the number of formal documents in the likelihood of being banked. The 

probit estimates confirm our prior that the number of formal documents plays a statistically 

significant role the determination of being banked. However, as outlined in section 4.3, we 

have reason to believe that either the number of formal documents held by an individual 

may be endogenous or reverse causality may be present between the number of documents 

and formally banked, or both. With this in mind, columns 7 -13 in Table 14 provide the IV 

estimates when we instrument for the number of formal documents with time to WC and 

type of refuse collection.  

We conduct a number of standard tests on the validity of our estimation strategy. First, 

examining the relevance of our two instruments, we find that the Angrist-Pischke 

multivariate F test of excluded instruments is above 10 for all model specifications, limiting 

                                                           
11

 Further analysis was undertaken by focusing on the characteristics of respondents who cite only a certain 
type of constraint. In theory, this should uncover greater differences between groups but in practice the 
results were very similar to the approach taken in this paper and described above.  
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concerns about weak instruments. Second, we assess whether our instruments are truly 

exogenous, in other words that our instruments are uncorrelated with the residuals, using 

Amemiya-Lee-Newey statistics. With values between 0.05 and 0.35, the p-values, in 

particular for our full model specification, indicating that we fail to reject the null of valid 

exclusion restrictions when testing for over-identification, providing strong evidence of the 

validity of the instruments used.   

The results show that the number of official documents plays a significant role in the 

likelihood of being banked (see Table 14). Our IV point estimates are higher than the probit 

estimates across all model specifications. Reverse causality is the most likely reason for this 

downward bias in our probit estimates.  

To help interpret our results, we calculate marginal effects at the mean and at each level of 

formality for both the probit and IV probit models and the results are presented in Table 15. 

The marginal effects in Table 15 represent the change in the probability of being unbanked 

for a one unit change in the number of formal documents held by the respondent. Similar to 

our point estimates, the marginal effect at the mean (MEM) is higher after instrumentation, 

suggesting that a one unit increase in the number of formal documents held by the 

respondent leads to an 8.4 percent increase in the probability of being banked. This 

compares with a 1.5 percent increase estimate from the probit model.  

However, the marginal effect at the mean is not likely to be particularly informative as the 

change in the probability of being banked is likely to be very different for when a 

respondent is going from two formal documents to three than from nine to ten, or indeed 

zero to one. Table 15 shows the estimated marginal effects from both models and Figure 5 

presents these estimates at each level of formality. The change in the distribution in 
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marginal effects between the probit model and the IV probit model is striking. The 

instrumented marginal effects are higher than the probit estimates between zero and seven 

formal documents and lower thereafter. Arguably, the instrumented marginal effects are in 

fact more intuitive as the larger gains from an additional document in terms of the 

probability of being banked are likely to the higher around the threshold of 3.66 documents, 

the average number of documents required to open a bank account in Nigeria according to 

Beck, Semirguc and Peria, 2006.  Equally so, increases in the probability of being banked as a 

respondent goes from eleven formal documents to twelve should be negligible and this is 

with is found by the instrumented marginal effect estimates.  

Figure 5 graphically displays the marginal effects of both models. We specifically find that an 

individual who increases their number of formal documents by one when at zero documents 

increases their probability of being banked by 2.7 percent. However when the individual 

posses between two and six documents an additional document increases their probability 

of being banked by over 10 percent, with the maximum, a 20 percent increase in the 

probability of being banked, at four documents.  

To assess whether the number of documents was in fact endogenous in our model we use a 

bootstrapped approach to calculating the Hausman test statistic because of our adherence 

to robust standard errors.  Our test results indicate that there is reason to believe that our 

formally banked variable is indeed endogenous to formally banked. We reject the null 

hypothesis of exogeneity, with a p-value of 0.0 when we instrument with time to WC and 

type of refuse collection. This suggests that our IV approach was an essential improvement 

in our estimation.  
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6. Conclusion 

Documentary requirements for opening a bank account are particularly high in Nigeria, 

estimated at 3.66 official documents (Beck, Semirguc and Peria, 2006).  Given that only 9.7 

percent of the Nigerian population posses three or more official documents and only 5.6 

percent of the population posses four or more official documents, it is unsurprising that 

four-fifths of the Nigerian population remain outside the formal banking sector.  

Our evidence on the determinants of the financial status of the Nigerian population 

suggests that not only are the banked population likely to have more official documents to 

their name but they are more likely to live in states characterised by a higher degree of 

formality as measured by the proportion of people who pay income taxes. 

This paper represents an attempt to understand the relative importance of, and underlying 

characteristics of the individuals who face different types of barriers to formal banking 

services in Nigeria. Our results show that significant heterogeneity exists between groups 

who face different barriers. Policy aimed at improving financial inclusion should adopt 

differing strategies for excluded populations based on the specific constraints they face. As 

the data used in this paper emanate from three statics surveys with broad based objectives, 

an opportunity remains open to investigate the nature of barriers to formal financial 

services through more focused experimental surveys.  

Our instrumental variable results show that the number of official documents plays a 

significant role in the likelihood of being banked. This result is of particular note as it reveals 

the possibility that significant increases in financial inclusion may be possible without the 

need to wait for higher incomes, higher levels of education and greater financial literacy. 

Our result is particularly strong for individuals around the threshold of three to four formal 
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documents who can be considered on the cusp of financial inclusion. Hence, the greater 

formalisation in the status of the poor in Nigeria, and across Africa is likely to lead to greater 

use of formal financial services.   
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Table 1: Individual Variables, Source: Finscope 2008 

  
Coding Obs  Mean  

Std. 
Dev.  Min  Max 

Financial Status ( 
often the binary 
variable Formal 
Banked) 

 Formally Banked = 1, Informal Only = 2, Financially Excluded = 3. 21110 2.42 0.80 1 3 

Formality 
Documents 

1 point given for having each of the 16 forms in respondents name. 21110 1.46 1.89 0 16 

LnPerIncome Exact amount turned into US dollars using exchange rate 0.00854 .  21110 69.24 189.96 0 8540 

Educ 

No formal education = 1, Some primary school = 2, Primary school 
completed = 3, Some secondary school = 4, Secondary 
school completed = 5, Professional Qualification or equivalent = 6, Some 
university = 7, University completed = 8.  

21110 3.61 2.14 1 8 

Age Exact Age 21110 36.14 14.54 18 99 

gender Female = 1, Male = 0 21110 0.48 0.50 0 1 

Mobile Yes = 1, No or Not Answered = 0 21110 0.42 0.49 0 1 

Time to Store Length of time taken to get to grocery store 21110 15.79 16.61 0 245 

Urban Urban = 1, Rural = 0 21110 0.24 0.42 0 1 

banktrust Yes = 1, No = 0 21110 0.34 0.47 0 1 

Risk Aversion Agree or Don’t Know = 0, Disagree = 1 21110 0.16 0.36 0 1 

FSKNow 
Scaled into a 0-10 index. Score given for the following responds for each of 
the 33 financial terms below: Heard but do not understand = 1 point, 
Heard and do understand = 2 points.  

21109 3.59 2.78 0 10 

Time to WC (IV) 
Coded as follows: in dwelling = 1, less than 5 minutes = 2, up to 10 minutes 
= 3, up to 30 minutes = 4, up to 1 hour  = 5 and more than 1 hour = 6.  

21110 1.79 0.69 1 5 

Type of Refuse 
Collection (IV) 

1 = Household bin collected by government or Household bin collected by 
private agency, 2 = Disposal within compound,  3 = Unauthorised refuse 
heap or Throw in drainage/flowing river 

21110 2.45 0.65 1 3 

Reasons for 
being unbanked 

See alternative page.            
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Table 2: State Level Variables 

  
Source Coding Obs  Mean  

Std. 
Dev.  Min  Max 

used bribe 
Afrobaromoter 
2008 

if had to give a bribe, give a gift, or do a favour to 
government officials to get a document or a 
permit get water or  sanitation service or avoid a 
problem with the police: Once or twice, few times, 
often = 1 (used bribe), otherwise = 0 (did not use 
bribe) 

37 0.32 0.17 0.04 0.81 

societal trust 
Afrobaromoter 
2008 

How much do you trust each of the following 
types of people: Other Nigerians?  2 (I trust them 
somewhat) and 3 (I trust them a lot) =1, 0 (not at 
all) and 1 (Just a little) = 0  

37 0.30 0.21 0.00 0.68 

Informality (no 
income taxes) 

Afrobaromoter 
2008 

1 = Level of informality, 0 = Level of formality 37 0.75 0.22 0.18 0.98 

crime level 
Afrobaromoter 
2008 

1 =  crime or fear of crime experienced),  0 = did 
not experience or fear crime.  Over the past year, 
how often, if ever, have you or anyone in your 
family: Had  something stolen from your house? 
Have you ever been physically attacked? Have you 
ever feared for your safety at home?  

37 0.55 0.19 0.14 1.00 

branches per 
million 

OPM 2010 
Survey of 6 of the largest banks in Nigeria on 
branch numbers per state 

37 12.15 10.53 2.10 55.60 

atms per million OPM 2010 
Survey of 6 of the largest banks in Nigeria on 
branch numbers per state 

37 11.23 11.68 1.80 60.50 

mfos per million OPM 2010 
Survey of 823 Microfinance Organisations in 
Nigeria 

37 5.91 6.10 0.43 29.89 

GDP per Capita 
Nigerian 
Statistics 
Office 

Gross Domestic Product per Capita (in USD and 
PPP) 

37 2124 1289 667 5798 
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Figure 2: Distribution of Formal Documents 
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Table 3: Definition of Formally Banked and Informal Access 

    

Formal Payments 
& Savings 

 Formal 
Credit  

Formally 
Banked 

Informal 
Payments & 

Savings 
 Informal 

Credit  
Informal 
Access 

Bank Products ATM Card X   X       

  Debit Card X  X 
  

  

  Credit Card      X X 
  

  

  Valu Card   X X 
  

  

  
Savings/transaction 
account 

X  

X 
  

  

  
Current or cheque 
account 

X  

X 
  

  

  
Fixed deposit bank 
account 

X  

X 
  

  

Credit 
Mortgage or housing 
Loan 

  X 

X 
  

  

  Loan from a Bank   X X 
  

  

  

Loan from Government 
to buy a house 

   

  
 

X 

X 

  

Grant from Government 
to buy a house 

   

  
 

 

  

  
Loan from friend or 
family 

   

  
 

 

  

  Loan from employer      
 

X X 

  

Loan from a 
microfinance/Communit
y banks 

   

  
 

X 

X 

  

Loan from an informal 
money lender, e.g. loan 
shark 

   

  
 

 

  

  Loan from a pool      
 

X X 

  Vehicle finance      
 

X X 

  An overdraft   X X 
 

   

  Loan from cooperative      
 

X X 

  

Loan from Government 
to start/run a business 

   

  
 

X X 

  

Loan from family or 
friends to start/run a 
business 

   

  
  

  

  Islamic loan   X X 
  

  

  
Islamic Financing 
investment 

X  

X 
  

  

  Credit from a local store      
 

X X 

Savings Clubs Informal Savings club       X   X 
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Table 4: Access Indicators: Estimated of the ‘Unbanked’ and 
Financially Excluded 

  

Payments 
and 

Savings Credit  Overall 

Access to Financial Services 
  

  

    Formal Access 19.38% 2.98% 19.57% 

    Informal Access 21.98% 17.59% 32.97% 

    Informal Only 
  

26.08% 

Unbanked 
  

80.43% 

Financially Excluded     54.35% 

 

 

 

 

Table 5: Summary Statistics by Group 

Financial Status 
Formally 
Banked 

Informal 
Only Unbanked 

Financially 
Excluded 

No of Respondents 
  Percentage 

4,131 5,505 16,979 11,474 

 

19.57 26.08 80.43 54.35 

urban 0.44 0.16 0.15 0.15 

female 0.30 0.50 0.48 0.47 

Educ 6.08 3.15 2.93 2.80 

AboveCompletedSecondary 0.86 0.28 0.25 0.23 

LessThanCompletedPrimary 0.03 0.36 0.43 0.47 

PerIncome 237.20 80.10 73.62 69.84 

under1USD 0.85 0.98 0.98 0.99 

Age16_29 0.29 0.36 0.39 0.41 

Age30_39 0.30 0.28 0.26 0.24 

Age40_49 0.22 0.19 0.17 0.16 

Age50_59 0.11 0.11 0.10 0.10 

Age60_plus 0.07 0.07 0.08 0.09 
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Figure 3: Breakdown of Reasons for Unbanked 
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Table 6: Reasons Provided for Not Having a Bank Account,   
Respondents, Percent 

Involuntary Exclusion 
(Demand  Side) 
  

Informality I don’t have regular income  4,915 11.60% 

  I don’t have an identity document  1,095 2.58% 

    I don’t have a reference for the bank  533 1.26% 

    Too much documentation involved  1,039 2.45% 

    Irregular signature  349 0.82% 

  Poverty I don’t have enough money to open an account  8,318 19.63% 

    Do not have enough collateral  580 1.37% 

  Financial Illiteracy 
Lack of information about bank products and 
services  2,382 5.62% 

    Don’t know how to open an account  1,898 4.48% 

  Low Education Literacy/Can’t read or write  2,114 4.99% 

Demand Voluntary 
Exclusion Religious Exclusion 

Payment and receiving of interest stops me from 
going to a bank 280 0.66% 

  Preference Never thought about it/ No need for it  1,852 4.37% 

    I prefer dealing in cash 1,397 3.30% 

Supply Inefficiency High Cost It is expensive to have a bank account  2,479 5.85% 

    
Charges and fees too high (e.g. opening fee, monthly 
fee)  527 1.24% 

    It costs too much to reach a bank  1,722 4.06% 

    Profit/interest is low  1,112 2.62% 

  Distance Bank is far away  4,166 9.83% 

  Poor Service Snobbish staff/not helpful 289 0.68% 

    Staff doesn’t understand my needs 348 0.82% 

    Staff speaks in complicated terms  407 0.96% 

    
Inconvenient hours of operation/Processing too 
long/Not user friendly  303 0.72% 

    Accessibility is poor for disabled people  527 1.24% 

    Banks are overcrowded/long queues  206 0.49% 

    I don’t have the time to go to a bank  971 2.29% 

  No Trust Don’t trust banks or other financial institutes  790 1.86% 

    Too much corruption (e.g. bribes) 428 1.01% 

  Safety Feel unsafe when leaving bank with money  267 0.63% 

    Scared or uneasy in a bank environment  309 0.73% 
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Figure 4: Barriers to Financial Exclusion, Venn Diagram 
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Table 7: Probit Regressions – Respondent Financial Status, Partial Effects 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

VARIABLES Formally Banked Informally Banked Unbanked 
             

LnPerIncome 0.01*** 0.01*** 0.01*** 0.01*** 0.01*** 0.01** 0.01*** 0.01*** -0.01*** -0.01*** -0.01*** -0.01*** 
 (0.001) (0.001) (0.001) (0.001) (0.002) (0.005) (0.002) (0.004) (0.001) (0.001) (0.001) (0.001) 
Formality_documents 0.02*** 0.02*** 0.02*** 0.02*** -0.01*** -0.01** -0.01*** -0.01* -0.02*** -0.02*** -0.02*** -0.02*** 
 (0.001) (0.001) (0.001) (0.001) (0.002) (0.005) (0.002) (0.006) (0.001) (0.001) (0.001) (0.001) 
Educ 0.03*** 0.03*** 0.03*** 0.03*** -0.01*** -0.01* -0.02*** -0.02** -0.03*** -0.03*** -0.03*** -0.03*** 
 (0.001) (0.003) (0.001) (0.002) (0.002) (0.006) (0.002) (0.006) (0.001) (0.003) (0.001) (0.002) 
Age/100 0.37*** 0.37*** 0.36*** 0.36*** 1.11*** 1.11*** 1.14*** 1.14*** -0.37*** -0.37*** -0.36*** -0.36*** 
 (0.062) (0.086) (0.062) (0.083) (0.110) (0.160) (0.111) (0.158) (0.062) (0.086) (0.062) (0.083) 
Age/100_sq -0.27*** -0.27** -0.26*** -0.26** -1.24*** -1.24*** -1.33*** -1.33*** 0.27*** 0.27** 0.26*** 0.26** 
 (0.074) (0.096) (0.074) (0.092) (0.127) (0.181) (0.129) (0.178) (0.074) (0.096) (0.074) (0.092) 
Female -0.01* -0.01* -0.01* -0.01* 0.03*** 0.03** 0.03*** 0.03** 0.01* 0.01* 0.01* 0.01* 
 (0.003) (0.004) (0.003) (0.003) (0.006) (0.010) (0.006) (0.010) (0.003) (0.004) (0.003) (0.003) 
Mobile 0.08*** 0.08*** 0.08*** 0.08*** 0.03** 0.03 0.03** 0.03 -0.08*** -0.08*** -0.08*** -0.08*** 
 (0.005) (0.009) (0.005) (0.009) (0.008) (0.015) (0.008) (0.014) (0.005) (0.009) (0.005) (0.009) 

TimetoStore -0.00 -0.00 -0.00 -0.00 0.00 0.00 -0.00 -0.00 0.00 0.00 0.00 0.00 
 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
urban 0.02*** 0.02*** 0.02*** 0.02*** -0.03*** -0.03 -0.01 -0.01 -0.02*** -0.02*** -0.02*** -0.02*** 
 (0.004) (0.006) (0.004) (0.006) (0.008) (0.017) (0.008) (0.017) (0.004) (0.006) (0.004) (0.006) 
BankTrust 0.07*** 0.07*** 0.07*** 0.07*** -0.07*** -0.07*** -0.07*** -0.07*** -0.07*** -0.07*** -0.07*** -0.07*** 
 (0.005) (0.010) (0.005) (0.009) (0.007) (0.017) (0.007) (0.016) (0.005) (0.010) (0.005) (0.009) 
RiskAversion -0.01** -0.01* -0.01*** -0.01** -0.01 -0.01 -0.01 -0.01 0.01** 0.01* 0.01*** 0.01** 
 (0.004) (0.005) (0.004) (0.005) (0.008) (0.021) (0.008) (0.020) (0.004) (0.005) (0.004) (0.005) 
FSKnow 0.02*** 0.02*** 0.02*** 0.02*** -0.01*** -0.01 -0.01*** -0.01* -0.02*** -0.02*** -0.02*** -0.02*** 
 (0.001) (0.002) (0.001) (0.002) (0.002) (0.005) (0.002) (0.004) (0.001) (0.002) (0.001) (0.002) 
used_bribe   0.01 0.01   -0.05* -0.05   -0.01 -0.01 
   (0.012) (0.028)   (0.024) (0.132)   (0.012) (0.028) 
societal_trust   -0.01 -0.01   -0.05** -0.05   0.01 0.01 
   (0.009) (0.024)   (0.017) (0.077)   (0.009) (0.024) 
informality_no_income_taxes   -0.09*** -0.09***   0.34*** 0.34***   0.09*** 0.09*** 
   (0.012) (0.022)   (0.024) (0.096)   (0.012) (0.022) 
crime_level   -0.02 -0.02   0.12*** 0.12   0.02 0.02 
   (0.011) (0.031)   (0.021) (0.080)   (0.011) (0.031) 
GDP_per_capita_PPP   0.00*** 0.00   0.00 0.00   -0.00*** -0.00 
   (0.000) (0.000)   (0.000) (0.000)   (0.000) (0.000) 
branchespermillion   0.00*** 0.00   -0.02*** -0.02*   -0.00*** -0.00 
   (0.001) (0.002)   (0.002) (0.008)   (0.001) (0.002) 
atmspermillion   -0.00*** -0.00*   0.02*** 0.02*   0.00*** 0.00* 
   (0.001) (0.002)   (0.002) (0.008)   (0.001) (0.002) 
mfospermillion   0.00** 0.00   -0.01*** -0.01   -0.00** -0.00 
   (0.000) (0.001)   (0.001) (0.004)   (0.000) (0.001) 
Observations 21,109 21,109 21,109 21,109 21,109 21,109 21,109 21,109 21,109 21,109 21,109 21,109 
State Controls  Yes  Yes  Yes  Yes  Yes  Yes 

Adj. R-squared . . . . . . . . . . . . 

Robust standard errors in parentheses 
*** p<0.001, ** p<0.01, * p<0.05 
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Table 8: Reasons for being Unbanked – Multivariate Probit Results  
 Supply Constraints Involuntary Exclusion Voluntary Exclusion 

VARIABLES (1) (2) (3) (4) (5) (6) 
       

LnPerIncome 0.05*** 0.05** -0.03*** -0.03* -0.01 -0.01 

 (0.005) (0.017) (0.006) (0.017) (0.006) (0.013) 
Formality_documents 0.08*** 0.08*** -0.02 -0.02 0.07*** 0.07* 

 (0.009) (0.021) (0.010) (0.020) (0.010) (0.028) 

Educ 0.05*** 0.05** -0.04*** -0.04* 0.05*** 0.05** 
 (0.007) (0.017) (0.008) (0.020) (0.008) (0.015) 

Age/100 1.86*** 1.86*** -0.32 -0.32 1.28*** 1.28* 

 (0.324) (0.462) (0.363) (0.531) (0.374) (0.533) 
Age/100_sq -2.16*** -2.16*** 0.04 0.04 -1.21** -1.21 

 (0.366) (0.491) (0.406) (0.548) (0.422) (0.641) 

Female -0.03 -0.03 -0.00 -0.00 0.06* 0.06* 
 (0.021) (0.031) (0.024) (0.028) (0.024) (0.026) 

Mobile 0.02 0.02 -0.03 -0.03 -0.03 -0.03 

 (0.025) (0.053) (0.028) (0.046) (0.029) (0.044) 
TimetoStore 0.00*** 0.00 -0.00* -0.00 -0.00** -0.00 

 (0.001) (0.001) (0.001) (0.001) (0.001) (0.002) 

urban -0.21*** -0.21*** 0.14*** 0.14** -0.05 -0.05 
 (0.028) (0.052) (0.033) (0.054) (0.032) (0.052) 

BankTrust -0.03 -0.03 0.14*** 0.14* -0.07* -0.07 

 (0.025) (0.073) (0.030) (0.059) (0.029) (0.054) 
RiskAversion 0.13*** 0.13 -0.05 -0.05 0.01 0.01 

 (0.026) (0.066) (0.030) (0.050) (0.030) (0.056) 
FSKnow -0.03*** -0.03 0.01 0.01 -0.03*** -0.03 

 (0.006) (0.016) (0.007) (0.019) (0.006) (0.015) 

used_bribe 0.16* 0.16 -0.32*** -0.32 -0.14 -0.14 
 (0.077) (0.335) (0.087) (0.219) (0.091) (0.286) 

societal_trust -0.04 -0.04 -0.06 -0.06 -0.29*** -0.29 

 (0.055) (0.274) (0.063) (0.230) (0.062) (0.217) 
informality_no_income_taxes -0.37*** -0.37 0.49*** 0.49* -0.66*** -0.66* 

 (0.074) (0.414) (0.085) (0.251) (0.086) (0.268) 

crime_level 0.33*** 0.33 0.12 0.12 -0.10 -0.10 

 (0.070) (0.356) (0.083) (0.234) (0.081) (0.280) 

GDP_per_capita_PPP 0.00*** 0.00 -0.00*** -0.00 0.00** 0.00 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
branchespermillion -0.02*** -0.02 -0.00 -0.00 0.02** 0.02 

 (0.007) (0.031) (0.008) (0.017) (0.008) (0.030) 

atmspermillion 0.01 0.01 0.01* 0.01 -0.04*** -0.04 
 (0.006) (0.026) (0.007) (0.015) (0.007) (0.026) 

mfospermillion -0.01*** -0.01 -0.01*** -0.01 0.01* 0.01 

 (0.002) (0.007) (0.003) (0.009) (0.003) (0.007) 
Constant -0.53*** -0.53 0.95*** 0.95*** -0.52*** -0.52 

 (0.095) (0.376) (0.110) (0.279) (0.108) (0.290) 

       
Observations 16,978 16,978 16,978 16,978 16,978 16,978 

State Controls  Yes  Yes  Yes 

Adj. R-squared . . . . . . 

Robust standard errors in parentheses 
*** p<0.001, ** p<0.01, * p<0.05 
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Table 9: Reasons for being Unbanked, Voluntary Exclusion – 

Multivariate Probit Results 

 Religion Preference 
VARIABLES (1) (2) (3) (4) 

     

LnPerIncome 0.05*** 0.05** -0.02** -0.02 

 (0.013) (0.018) (0.006) (0.013) 
Formality_documents 0.05** 0.05 0.06*** 0.06* 

 (0.020) (0.029) (0.010) (0.028) 

Educ 0.04* 0.04 0.05*** 0.05** 
 (0.017) (0.020) (0.008) (0.015) 

Age/100 0.78 0.78 1.27*** 1.27* 

 (0.794) (0.860) (0.382) (0.566) 

Age/100_sq -0.61 -0.61 -1.24** -1.24 

 (0.871) (0.916) (0.432) (0.687) 

Female 0.01 0.01 0.06* 0.06* 
 (0.052) (0.067) (0.025) (0.026) 

Mobile -0.02 -0.02 -0.03 -0.03 

 (0.061) (0.080) (0.029) (0.043) 
TimetoStore -0.00 -0.00 -0.00** -0.00 

 (0.002) (0.002) (0.001) (0.002) 

urban 0.12 0.12 -0.07* -0.07 
 (0.064) (0.081) (0.033) (0.054) 

BankTrust 0.11 0.11 -0.08** -0.08 

 (0.060) (0.091) (0.030) (0.051) 

RiskAversion 0.06 0.06 -0.00 -0.00 

 (0.063) (0.081) (0.031) (0.057) 

FSKnow -0.01 -0.01 -0.03*** -0.03* 
 (0.014) (0.023) (0.007) (0.015) 

used_bribe -0.11 -0.11 -0.11 -0.11 

 (0.204) (0.496) (0.093) (0.286) 
societal_trust -0.25* -0.25 -0.30*** -0.30 

 (0.112) (0.284) (0.063) (0.215) 

informality_no_income_taxes -0.08 -0.08 -0.67*** -0.67* 
 (0.183) (0.453) (0.088) (0.263) 

crime_level -0.33* -0.33 -0.09 -0.09 

 (0.149) (0.394) (0.082) (0.280) 
GDP_per_capita_PPP -0.00 -0.00 0.00** 0.00 

 (0.000) (0.000) (0.000) (0.000) 
branchespermillion 0.02 0.02 0.02** 0.02 

 (0.018) (0.042) (0.008) (0.030) 

atmspermillion -0.03 -0.03 -0.04*** -0.04 
 (0.015) (0.038) (0.007) (0.025) 

mfospermillion -0.01 -0.01 0.01** 0.01 

 (0.006) (0.018) (0.003) (0.007) 
Constant -2.09*** -2.09*** -0.54*** -0.54 

 (0.235) (0.444) (0.110) (0.289) 

     

Observations 16,978 16,978 16,978 16,978 

State Controls  Yes  Yes 

Adj. R-squared . . . . 

Robust standard errors in parentheses 
*** p<0.001, ** p<0.01, * p<0.05 
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Table 10: Reasons for being Unbanked, Involuntary Exclusion – Multivariate Probit Results 

 Informality Poverty Financial Illiteracy Education 

 (1) (2) (3) (4) (5) (6) (7) (8) 
         

LnPerIncome -0.04*** -0.04*** -0.03*** -0.05 -0.01 -0.01 -0.02* -0.02 

 (0.005) (0.012) (0.005) (0.016) (0.006) (0.013) (0.007) (0.017) 
Formality_documents -0.00 -0.00 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 

 (0.009) (0.015) (0.009) (0.019) (0.010) (0.019) (0.014) (0.023) 

Educ 0.02*** 0.02 0.01 0.01 0.02* 0.02 -0.24*** -0.24*** 
 (0.007) (0.016) (0.007) (0.017) (0.007) (0.017) (0.011) (0.024) 

Age/100 -0.60 -0.60 0.26 0.26 0.40 0.40 0.46 0.46 

 (0.317) (0.479) (0.318) (0.455) (0.359) (0.408) (0.417) (0.583) 

Age/100_sq 0.60 0.60 -0.42 -0.42 -0.68 -0.68 0.07 0.07 

 (0.356) (0.543) (0.358) (0.515) (0.408) (0.442) (0.458) (0.566) 
Female -0.03 -0.03 0.04* 0.04 -0.05* -0.05 0.02 0.02 

 (0.021) (0.022) (0.021) (0.024) (0.023) (0.029) (0.029) (0.044) 

Mobile -0.01 -0.01 -0.01 -0.01 0.00 0.00 -0.13*** -0.13** 
 (0.025) (0.040) (0.025) (0.049) (0.028) (0.044) (0.040) (0.046) 

TimetoStore -0.00*** -0.00 0.00* 0.00 -0.00 -0.00 -0.01*** -0.01** 

 (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.002) 
urban 0.09*** 0.09 0.10*** 0.10 -0.11*** -0.11 -0.11* -0.11* 

 (0.028) (0.049) (0.028) (0.055) (0.032) (0.063) (0.042) (0.051) 

BankTrust 0.08** 0.08 0.09*** 0.09 -0.11*** -0.11* 0.02 0.02 
 (0.025) (0.054) (0.025) (0.050) (0.029) (0.049) (0.040) (0.087) 

RiskAversion -0.01 -0.01 -0.09** -0.09 0.06* 0.06 -0.03 -0.03 

 (0.026) (0.044) (0.026) (0.048) (0.028) (0.046) (0.036) (0.064) 
FSKnow 0.02*** 0.02 0.03*** 0.03 -0.05*** -0.05** -0.10*** -0.10*** 

 (0.005) (0.013) (0.006) (0.017) (0.006) (0.017) (0.010) (0.023) 

used_bribe 0.08 0.08 0.11 0.11 -0.19* -0.19 -0.59*** -0.59 
 (0.078) (0.216) (0.078) (0.316) (0.090) (0.411) (0.115) (0.383) 

societal_trust -0.09 -0.09 -0.23*** -0.23 -0.10 -0.10 0.05 0.05 

 (0.054) (0.197) (0.054) (0.297) (0.059) (0.272) (0.072) (0.279) 
informality_no_income_taxes -0.27*** -0.27 1.18*** 1.18** -0.71*** -0.71* -0.86*** -0.86* 

 (0.074) (0.312) (0.075) (0.382) (0.081) (0.281) (0.097) (0.359) 

crime_level -0.02 -0.02 0.11 0.11 -0.20* -0.20 0.05 0.05 
 (0.070) (0.277) (0.070) (0.305) (0.078) (0.272) (0.094) (0.403) 

GDP_per_capita_PPP 0.00*** 0.00 -0.00*** -0.00 0.00*** 0.00 -0.00*** -0.00 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
branchespermillion -0.06*** -0.06 0.04*** 0.04 -0.08*** -0.08** 0.02* 0.02 

 (0.007) (0.031) (0.007) (0.033) (0.008) (0.030) (0.010) (0.033) 

atmspermillion 0.03*** 0.03 -0.01* -0.01 0.06*** 0.06* -0.03** -0.03 
 (0.006) (0.025) (0.006) (0.028) (0.007) (0.025) (0.009) (0.028) 

mfospermillion 0.01** 0.01 -0.01*** -0.01 0.01* 0.01 0.01** 0.01 

 (0.002) (0.006) (0.002) (0.011) (0.003) (0.007) (0.003) (0.015) 
Constant 0.15 0.15 -1.05*** -1.05** 0.16 0.16  0.49*** 0.49 

 (0.094) (0.337) (0.094) (0.349) (0.103) (0.305) (0.124) (0.341) 

         

Observations 16,978 16,978 16,978 16,978 16,978 16,978 16,978 16,978 

State Controls  Yes  Yes  Yes  Yes 

Adj. R-squared . . . . . . .  

Robust standard errors in parentheses 
*** p<0.001, ** p<0.01, * p<0.05 
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Table 11: Reasons for Being Unbanked, Supply Constraints – Multivariate Probit Results 

 Safety Concerns High Cost Distance Poor Service Low Trust 

VARIABLES (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

           
LnPerIncome -0.01 -0.01 0.04*** 0.04* 0.04*** 0.04* 0.00 0.00 0.01 0.01 

 (0.010) (0.014) (0.006) (0.018) (0.006) (0.015) (0.007) (0.021) (0.008) (0.022) 

Formality_documents 0.09*** 0.09** 0.05*** 0.05* 0.06*** 0.06** 0.09*** 0.09*** 0.04** 0.04* 
 (0.016) (0.028) (0.009) (0.021) (0.009) (0.021) (0.012) (0.022) (0.013) (0.017) 

Educ 0.08*** 0.08*** 0.04*** 0.04 0.05*** 0.05** 0.05*** 0.05* 0.06*** 0.06*** 

 (0.013) (0.018) (0.007) (0.020) (0.007) (0.016) (0.010) (0.021) (0.010) (0.016) 
Age/100 2.51*** 2.51** 1.03** 1.03* 1.59*** 1.59** 1.39** 1.39* 1.81*** 1.81** 

 (0.670) (0.844) (0.349) (0.513) (0.368) (0.576) (0.438) (0.625) (0.499) (0.596) 

Age/100_sq -2.60*** -2.60** -1.20** -1.20* -1.93*** -1.93** -1.30** -1.30* -1.57** -1.57* 

 (0.754) (0.994) (0.396) (0.536) (0.423) (0.631) (0.485) (0.628) (0.557) (0.667) 

Female 0.02 0.02 0.00 0.00 -0.04 -0.04 -0.04 -0.04 -0.02 -0.02 

 (0.042) (0.062) (0.022) (0.032) (0.023) (0.031) (0.030) (0.033) (0.033) (0.036) 
Mobile -0.08 -0.08 0.06* 0.06 -0.01 -0.01 -0.01 -0.01 0.02 0.02 

 (0.048) (0.070) (0.026) (0.064) (0.028) (0.057) (0.035) (0.048) (0.038) (0.057) 

TimetoStore -0.00** -0.00 0.00** 0.00 0.00*** 0.00* -0.00 -0.00 -0.00* -0.00 
 (0.001) (0.003) (0.001) (0.001) (0.001) (0.001) (0.001) (0.002) (0.001) (0.002) 

urban -0.06 -0.06 -0.04 -0.04 -0.48*** -0.48*** 0.03 0.03 -0.01 -0.01 

 (0.054) (0.100) (0.030) (0.057) (0.034) (0.065) (0.038) (0.070) (0.042) (0.078) 
BankTrust 0.11* 0.11 0.00 0.00 -0.00 -0.00 0.03 0.03 0.01 0.01 

 (0.049) (0.061) (0.027) (0.080) (0.028) (0.071) (0.035) (0.076) (0.038) (0.073) 

RiskAversion 0.22*** 0.22*** 0.07* 0.07 0.08** 0.08 0.11** 0.11 0.17*** 0.17** 

 (0.048) (0.063) (0.028) (0.060) (0.029) (0.064) (0.036) (0.072) (0.038) (0.051) 

FSKnow -0.07*** -0.07*** -0.03*** -0.03 -0.01* -0.01 -0.02** -0.02 -0.01 -0.01 

 (0.011) (0.016) (0.006) (0.017) (0.006) (0.019) (0.008) (0.015) (0.008) (0.013) 
used_bribe 0.14 0.14 0.62*** 0.62 -0.38*** -0.38 -0.10 -0.10 0.14 0.14 

 (0.143) (0.321) (0.081) (0.353) (0.086) (0.281) (0.111) (0.497) (0.117) (0.330) 

societal_trust -0.18 -0.18 -0.13* -0.13 0.09 0.09 -0.06 -0.06 0.03 0.03 
 (0.101) (0.367) (0.059) (0.317) (0.061) (0.220) (0.074) (0.381) (0.082) (0.418) 

informality_no_income_taxes -0.02 -0.02 -0.40*** -0.40 -0.40*** -0.40 -0.47*** -0.47 -0.30** -0.30 

 (0.140) (0.280) (0.078) (0.386) (0.080) (0.310) (0.098) (0.415) (0.114) (0.318) 
crime_level -0.40** -0.40 -0.08 -0.08 0.87*** 0.87** -0.60*** -0.60 -0.23* -0.23 

 (0.138) (0.296) (0.074) (0.307) (0.077) (0.292) (0.107) (0.408) (0.118) (0.370) 

GDP_per_capita_PPP -0.00 -0.00 0.00*** 0.00 0.00*** 0.00* 0.00* 0.00 0.00 0.00 
 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

branchespermillion 0.05*** 0.05 -0.02* -0.02 -0.05*** -0.05 0.06*** 0.06 0.08*** 0.08* 
 (0.014) (0.042) (0.008) (0.032) (0.008) (0.028) (0.010) (0.049) (0.011) (0.040) 

atmspermillion -0.05*** -0.05 0.00 0.00 0.04*** 0.04 -0.07*** -0.07 -0.08*** -0.08* 

 (0.013) (0.036) (0.007) (0.027) (0.007) (0.023) (0.009) (0.041) (0.009) (0.032) 
mfospermillion -0.01** -0.01 -0.01*** -0.01 -0.01*** -0.01 -0.02*** -0.02 -0.01 -0.01 

 (0.005) (0.011) (0.003) (0.008) (0.003) (0.008) (0.003) (0.010) (0.004) (0.010) 

Constant -2.16*** -2.16*** -0.71*** -0.71 -1.23*** -1.23*** -1.12*** -1.12** -1.92*** -1.92*** 
 (0.194) (0.387) (0.101) (0.376) (0.104) (0.310) (0.129) (0.418) (0.148) (0.330) 

           

Observations 16,978 16,978 16,978 16,978 16,978 16,978 16,978 16,978 16,978 16,978 

State Controls  Yes  Yes  Yes  Yes  yes 

Adj. R-squared . . . . . . . . . . 

Robust standard errors in parentheses 

*** p<0.001, ** p<0.01, * p<0.05 
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Table 12: First Stage Regression, Ordinary Least Squares 

Dependent Variable: Number of Formal Documents 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) 

VARIABLES Type of Refuse Collection Time to WC Both Instruments 

                      

refuse_disposal -0.12*** -0.11*** -0.11* -0.13*** -0.13*** -0.13*** -0.13**        -0.10*** -0.10*** -0.10* -0.12*** -0.12*** -0.12*** -0.12** 

 (0.015) (0.015) (0.045) (0.015) (0.015) (0.015) (0.044)        (0.015) (0.015) (0.046) (0.015) (0.015) (0.015) (0.044) 

Time_WC        -0.13*** -0.13*** -0.13** -0.10*** -0.11*** -0.10*** -0.10** -0.12*** -0.12*** -0.12** -0.09*** -0.10*** -0.09*** -0.09* 

        (0.014) (0.014) (0.039) (0.014) (0.015) (0.014) (0.034) (0.014) (0.014) (0.040) (0.014) (0.015) (0.014) (0.034) 

LnPerIncome 0.09*** 0.09*** 0.09*** 0.09*** 0.09*** 0.08*** 0.08*** 0.09*** 0.09*** 0.09*** 0.09*** 0.09*** 0.08*** 0.08*** 0.09*** 0.09*** 0.09*** 0.09*** 0.09*** 0.08*** 0.08*** 

 (0.005) (0.005) (0.012) (0.005) (0.005) (0.005) (0.011) (0.005) (0.005) (0.012) (0.005) (0.005) (0.005) (0.011) (0.005) (0.005) (0.012) (0.005) (0.005) (0.005) (0.011) 

FormalBanked 1.08*** 0.90*** 0.90*** 0.85*** 1.06*** 0.86*** 0.86*** 1.07*** 0.89*** 0.89*** 0.85*** 1.05*** 0.86*** 0.86*** 1.06*** 0.88*** 0.88*** 0.84*** 1.04*** 0.85*** 0.85*** 

 (0.031) (0.033) (0.069) (0.033) (0.031) (0.033) (0.070) (0.031) (0.033) (0.070) (0.033) (0.031) (0.033) (0.071) (0.031) (0.033) (0.070) (0.033) (0.031) (0.033) (0.071) 

Educ 0.11*** 0.08*** 0.08*** 0.08*** 0.12*** 0.08*** 0.08*** 0.12*** 0.08*** 0.08*** 0.08*** 0.12*** 0.09*** 0.09*** 0.11*** 0.08*** 0.08*** 0.08*** 0.12*** 0.08*** 0.08*** 

 (0.006) (0.006) (0.015) (0.006) (0.006) (0.006) (0.015) (0.006) (0.006) (0.016) (0.006) (0.006) (0.006) (0.016) (0.006) (0.006) (0.015) (0.006) (0.006) (0.006) (0.015) 

Age/100 4.57*** 4.63*** 4.63*** 4.71*** 4.76*** 4.81*** 4.81*** 4.58*** 4.64*** 4.64*** 4.71*** 4.77*** 4.81*** 4.81*** 4.57*** 4.63*** 4.63*** 4.70*** 4.76*** 4.80*** 4.80*** 

 (0.320) (0.318) (0.524) (0.316) (0.318) (0.316) (0.536) (0.320) (0.318) (0.532) (0.316) (0.318) (0.316) (0.540) (0.319) (0.317) (0.524) (0.316) (0.318) (0.316) (0.536) 

Age/100_sq -2.80*** -2.87*** -2.87*** -2.81*** -2.85*** -2.89*** -2.89*** -2.78*** -2.85*** -2.85*** -2.81*** -2.85*** -2.88*** -2.88*** -2.77*** -2.85*** -2.85*** -2.80*** -2.84*** -2.88*** -2.88*** 

 (0.361) (0.359) (0.545) (0.357) (0.359) (0.357) (0.532) (0.361) (0.359) (0.545) (0.357) (0.359) (0.357) (0.537) (0.361) (0.359) (0.544) (0.357) (0.359) (0.357) (0.533) 

Female -0.56*** -0.53*** -0.53*** -0.52*** -0.55*** -0.52*** -0.52*** -0.55*** -0.53*** -0.53*** -0.52*** -0.55*** -0.52*** -0.52*** -0.56*** -0.53*** -0.53*** -0.52*** -0.55*** -0.52*** -0.52*** 

 (0.020) (0.020) (0.042) (0.020) (0.020) (0.020) (0.041) (0.020) (0.020) (0.043) (0.020) (0.020) (0.020) (0.041) (0.020) (0.020) (0.042) (0.020) (0.020) (0.020) (0.041) 

Mobile 0.38*** 0.29*** 0.29*** 0.30*** 0.39*** 0.31*** 0.31*** 0.37*** 0.29*** 0.29*** 0.30*** 0.38*** 0.30*** 0.30*** 0.37*** 0.29*** 0.29*** 0.30*** 0.38*** 0.30*** 0.30*** 

 (0.025) (0.025) (0.037) (0.025) (0.025) (0.025) (0.041) (0.025) (0.025) (0.035) (0.025) (0.025) (0.025) (0.039) (0.025) (0.025) (0.036) (0.025) (0.025) (0.025) (0.040) 

TimetoStore -0.00* -0.00 -0.00 -0.00 -0.00* -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 

 (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 

urban 0.08** 0.03 0.03 0.03 0.08** 0.04 0.04 0.06* 0.02 0.02 0.02 0.08** 0.03 0.03 0.05 0.01 0.01 0.00 0.06* 0.02 0.02 

 (0.024) (0.024) (0.059) (0.025) (0.025) (0.025) (0.055) (0.025) (0.025) (0.060) (0.025) (0.025) (0.025) (0.058) (0.025) (0.025) (0.058) (0.025) (0.025) (0.025) (0.055) 

BankTrust  0.08*** 0.08* 0.07**  0.07** 0.07  0.07** 0.07 0.07**  0.06** 0.06  0.08** 0.08 0.07**  0.07** 0.07 

  (0.024) (0.038) (0.024)  (0.024) (0.037)  (0.024) (0.039) (0.024)  (0.024) (0.038)  (0.024) (0.038) (0.024)  (0.024) (0.037) 

RiskAversion  -0.05* -0.05 -0.08**  -0.07** -0.07  -0.05 -0.05 -0.07**  -0.06* -0.06  -0.05 -0.05 -0.07**  -0.07** -0.07 

  (0.026) (0.054) (0.026)  (0.026) (0.058)  (0.026) (0.053) (0.026)  (0.026) (0.057)  (0.026) (0.052) (0.026)  (0.026) (0.057) 

FSKnow_p_  0.08*** 0.08*** 0.09***  0.08*** 0.08***  0.08*** 0.08*** 0.09***  0.08*** 0.08***  0.08*** 0.08*** 0.09***  0.08*** 0.08*** 

  (0.005) (0.012) (0.005)  (0.005) (0.012)  (0.005) (0.012) (0.005)  (0.005) (0.012)  (0.005) (0.012) (0.005)  (0.005) (0.012) 

used_bribe    -0.22** -0.25*** -0.28*** -0.28    -0.18* -0.21** -0.24** -0.24    -0.18* -0.21** -0.24** -0.24 

    (0.072) (0.075) (0.075) (0.226)    (0.073) (0.076) (0.075) (0.223)    (0.072) (0.075) (0.075) (0.213) 

societal_trust    -0.00 0.08 0.07 0.07    -0.02 0.06 0.05 0.05    -0.03 0.05 0.05 0.05 

    (0.051) (0.052) (0.052) (0.167)    (0.051) (0.053) (0.052) (0.164)    (0.051) (0.053) (0.052) (0.164) 

informality_no_income_taxes    -0.94*** -0.60*** -0.77*** -0.77**    -0.85*** -0.51*** -0.69*** -0.69*    -0.89*** -0.54*** -0.72*** -0.72** 

    (0.056) (0.072) (0.072) (0.271)    (0.056) (0.072) (0.072) (0.255)    (0.057) (0.072) (0.072) (0.254) 

crime_level    -0.24*** -0.11 -0.15* -0.15    -0.21*** -0.08 -0.12 -0.12    -0.24*** -0.11 -0.15* -0.15 

    (0.063) (0.068) (0.068) (0.276)    (0.063) (0.068) (0.068) (0.279)    (0.063) (0.068) (0.068) (0.274) 

GDP_per_capita_PPP    0.00*** -0.00* 0.00 0.00    0.00*** -0.00 0.00 0.00    0.00*** -0.00* 0.00 0.00 

    (0.000) (0.000) (0.000) (0.000)    (0.000) (0.000) (0.000) (0.000)    (0.000) (0.000) (0.000) (0.000) 

branchespermillion     -0.01 -0.01* -0.01     -0.01 -0.01 -0.01     -0.01 -0.01* -0.01 

     (0.006) (0.006) (0.023)     (0.006) (0.006) (0.022)     (0.006) (0.006) (0.023) 

atmspermillion     0.02*** 0.02*** 0.02     0.02** 0.02** 0.02     0.02*** 0.02*** 0.02 

     (0.006) (0.005) (0.019)     (0.006) (0.005) (0.019)     (0.006) (0.005) (0.019) 

mfospermillion     0.00 0.00 0.00     0.00 0.00 0.00     0.00 0.00 0.00 

     (0.002) (0.002) (0.007)     (0.002) (0.002) (0.006)     (0.002) (0.002) (0.007) 

Constant -0.35*** -0.47*** -0.47** 0.32** 0.11 0.14 0.14 -0.42*** -0.54*** -0.54** 0.08 -0.12 -0.11 -0.11 -0.16 -0.28*** -0.28 0.43*** 0.24* 0.24* 0.24 

 (0.080) (0.080) (0.157) (0.100) (0.105) (0.105) (0.283) (0.074) (0.074) (0.159) (0.092) (0.096) (0.096) (0.268) (0.083) (0.083) (0.161) (0.101) (0.106) (0.106) (0.282) 

                      

Observations 21,110 21,109 21,109 21,109 21,110 21,109 21,109 21,110 21,109 21,109 21,109 21,110 21,109 21,109 21,110 21,109 21,109 21,109 21,110 21,109 21,109 

R-squared 0.34 0.35 0.35 0.36 0.35 0.36 0.36 0.34 0.35 0.35 0.36 0.35 0.36 0.36 0.34 0.35 0.35 0.36 0.35 0.36 0.36 

Adj. R-squared 0.34 0.35 0.35 0.36 0.35 0.36 0.36 0.34 0.35 0.35 0.36 0.35 0.36 0.36 0.34 0.35 0.35 0.36 0.35 0.36 0.36 

Clustered by State   Yes    Yes   Yes    Yes   Yes    Yes 

Standard errors in parentheses 

*** p<0.001, ** p<0.01, * p<0.05 
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Table 13: Determinants of Formally Banked, Probit Regression 

VARIABLES (1) (2) (3) (4) (5) (6) (7) 
        

Formality_documents 0.19*** 0.15*** 0.15*** 0.15*** 0.19*** 0.15*** 0.15*** 

 (0.009) (0.010) (0.015) (0.010) (0.009) (0.010) (0.015) 

LnPerIncome_p_plus 0.08*** 0.08*** 0.08*** 0.07*** 0.08*** 0.08*** 0.08*** 

 (0.006) (0.007) (0.008) (0.007) (0.007) (0.007) (0.008) 

Educ_p 0.38*** 0.27*** 0.27*** 0.27*** 0.39*** 0.27*** 0.27*** 

 (0.009) (0.010) (0.016) (0.010) (0.009) (0.010) (0.015) 

age2 2.69*** 3.60*** 3.60*** 3.66*** 2.64*** 3.50*** 3.50*** 

 (0.496) (0.530) (0.766) (0.531) (0.500) (0.534) (0.766) 

age2_sq -1.63** -2.59*** -2.59** -2.62*** -1.64** -2.51*** -2.51** 

 (0.561) (0.600) (0.901) (0.601) (0.565) (0.603) (0.890) 

gender -0.13*** -0.08* -0.08* -0.08* -0.13*** -0.08* -0.08* 

 (0.030) (0.032) (0.033) (0.032) (0.030) (0.032) (0.034) 

Mobile 0.92*** 0.69*** 0.69*** 0.70*** 0.91*** 0.70*** 0.70*** 

 (0.034) (0.037) (0.051) (0.037) (0.035) (0.038) (0.049) 

TimetoStore -0.00* -0.00 -0.00 -0.00 -0.00* -0.00 -0.00 

 (0.001) (0.001) (0.002) (0.001) (0.001) (0.001) (0.002) 

urban 0.36*** 0.22*** 0.22*** 0.21*** 0.32*** 0.19*** 0.19*** 

 (0.030) (0.032) (0.049) (0.033) (0.031) (0.033) (0.051) 

BankTrust  0.60*** 0.60*** 0.60***  0.60*** 0.60*** 

  (0.031) (0.064) (0.031)  (0.031) (0.062) 

RiskAversion  -0.12** -0.12* -0.13**  -0.14** -0.14* 

  (0.044) (0.057) (0.044)  (0.044) (0.056) 

FSKnow_p_index  0.16*** 0.16*** 0.17***  0.17*** 0.17*** 

  (0.007) (0.014) (0.007)  (0.007) (0.013) 

used_bribe    -0.03 0.38*** 0.14 0.14 

    (0.110) (0.106) (0.115) (0.276) 

societal_trust    -0.12 -0.08 -0.12 -0.12 

    (0.080) (0.080) (0.085) (0.234) 

informality_no_income_taxes    -0.48*** -0.35** -0.86*** -0.86*** 

    (0.090) (0.108) (0.118) (0.214) 

crime_level    -0.17 -0.23* -0.16 -0.16 

    (0.099) (0.099) (0.105) (0.306) 

GDP_per_capita_PPP    0.00** -0.00 0.00*** 0.00 

    (0.000) (0.000) (0.000) (0.000) 

branchespermillion     0.05*** 0.03*** 0.03 

     (0.008) (0.009) (0.022) 

atmspermillion     -0.05*** -0.04*** -0.04* 

     (0.007) (0.008) (0.019) 

mfospermillion     0.01** 0.01** 0.01 

     (0.004) (0.004) (0.008) 

Constant -4.46*** -4.97*** -4.97*** -4.59*** -4.26*** -4.41*** -4.41*** 

 (0.112) (0.123) (0.178) (0.154) (0.152) (0.163) (0.307) 

        

Observations 21,110 21,109 21,109 21,109 21,110 21,109 21,109 
Standard errors in parentheses 

*** p<0.001, ** p<0.01, * p<0.05 



44 
 

Table 14: Formally Banked and the Importance of Formal Documents, Probit and Instrumental Variable Estimation 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

VARIABLES Probit Estimates IV Estimates with Instruments Time to WC and  
Type of Refuse Collection 

           

Formality_documents 0.19*** 0.15*** 0.15*** 0.19*** 0.15*** 0.58*** 0.45*** 0.44*** 0.48*** 0.34** 

 (0.009) (0.010) (0.010) (0.009) (0.010) (0.115) (0.132) (0.124) (0.106) (0.123) 
LnPerIncome 0.08*** 0.08*** 0.07*** 0.08*** 0.08*** 0.03* 0.04** 0.05*** 0.05*** 0.06*** 

 (0.006) (0.007) (0.007) (0.007) (0.007) (0.014) (0.015) (0.014) (0.013) (0.014) 

Educ 0.38*** 0.27*** 0.27*** 0.39*** 0.27*** 0.30*** 0.23*** 0.23*** 0.33*** 0.24*** 
 (0.009) (0.010) (0.010) (0.009) (0.010) (0.025) (0.019) (0.019) (0.024) (0.019) 

Age/100 2.69*** 3.60*** 3.66*** 2.64*** 3.50*** 0.54 1.97* 2.07* 1.01 2.44** 

 (0.545) (0.603) (0.605) (0.550) (0.609) (0.814) (0.893) (0.866) (0.786) (0.864) 

Age/100_sq -1.63* -2.59*** -2.62*** -1.64* -2.51*** -0.27 -1.55* -1.64* -0.62 -1.85* 

 (0.646) (0.719) (0.722) (0.654) (0.727) (0.706) (0.762) (0.740) (0.685) (0.738) 

Female -0.13*** -0.08* -0.08* -0.13*** -0.08* 0.10 0.08 0.07 0.03 0.02 
 (0.029) (0.031) (0.032) (0.029) (0.032) (0.073) (0.077) (0.072) (0.067) (0.071) 

Mobile 0.92*** 0.69*** 0.70*** 0.91*** 0.70*** 0.70*** 0.57*** 0.58*** 0.75*** 0.62*** 

 (0.034) (0.037) (0.037) (0.035) (0.037) (0.074) (0.063) (0.062) (0.070) (0.061) 
TimetoStore -0.00* -0.00 -0.00 -0.00* -0.00 -0.00 -0.00 -0.00 -0.00 0.00 

 (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 

urban 0.36*** 0.22*** 0.21*** 0.32*** 0.19*** 0.28*** 0.19*** 0.18*** 0.26*** 0.17*** 
 (0.029) (0.032) (0.032) (0.031) (0.033) (0.038) (0.035) (0.036) (0.037) (0.036) 

BankTrust  0.60*** 0.60***  0.60***  0.55*** 0.55***  0.57*** 

  (0.031) (0.031)  (0.031)  (0.039) (0.038)  (0.037) 

RiskAversion  -0.12** -0.13**  -0.14**  -0.10* -0.10*  -0.12** 

  (0.043) (0.043)  (0.044)  (0.045) (0.046)  (0.045) 

FSKnow  0.16*** 0.17***  0.17***  0.13*** 0.13***  0.15*** 
  (0.006) (0.007)  (0.007)  (0.016) (0.017)  (0.016) 

used_bribe   -0.03 0.38*** 0.14   0.06 0.45*** 0.20 

   (0.111) (0.106) (0.116)   (0.117) (0.112) (0.122) 
societal_trust   -0.12 -0.08 -0.12   -0.11 -0.11 -0.14 

   (0.082) (0.081) (0.087)   (0.082) (0.082) (0.086) 

informality_no_income_taxes   -0.48*** -0.35** -0.86***   -0.19 -0.15 -0.69*** 
   (0.090) (0.108) (0.115)   (0.154) (0.132) (0.163) 

crime_level   -0.17 -0.23* -0.16   -0.08 -0.19 -0.12 

   (0.100) (0.103) (0.108)   (0.106) (0.102) (0.108) 
GDP_per_capita_PPP   0.00** -0.00 0.00***   0.00 -0.00 0.00** 

   (0.000) (0.000) (0.000)   (0.000) (0.000) (0.000) 
branchespermillion    0.05*** 0.03***    0.05*** 0.03*** 

    (0.009) (0.009)    (0.009) (0.009) 

atmspermillion    -0.05*** -0.04***    -0.05*** -0.04*** 
    (0.008) (0.008)    (0.008) (0.008) 

mfospermillion    0.01** 0.01**    0.01* 0.01** 

    (0.004) (0.004)    (0.004) (0.004) 
Constant -4.46*** -4.97*** -4.59*** -4.26*** -4.41*** -4.02*** -4.62*** -4.48*** -4.07*** -4.31*** 

 (0.119) (0.134) (0.165) (0.160) (0.173) (0.174) (0.199) (0.163) (0.169) (0.177) 

Observations 21,110 21,109 21,109 21,110 21,109 21,110 21,109 21,109 21,110 21,109 

Adj. R-squared . . . . . . . . . . 

ALN Statistic P-value . . . . . 0.0673 0.1792 0.1790 0.0296 0.2471 

Robust standard errors in parentheses 

*** p<0.001, ** p<0.01, * p<0.05 
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Table 15: Bootstrapped Marginal Effects, Clustered by 

State at Alternative Levels of Formal Documents 

Marginal Effects at: Probit IV Probit 

mean 0.015*** 0.084*** 

0 0.011*** 0.027*** 

1 0.014*** 0.067** 

2 0.018*** 0.126** 

3 0.022*** 0.183*** 

4 0.022*** 0.204*** 

5 0.032*** 0.176*** 

6 0.038*** 0.116** 

7 0.043*** 0.059 

8 0.048*** 0.023 

9 0.052*** 0.007 

10 0.056*** 0.002 

11 0.058*** 0.000 

12 0.059*** 0.000 

13 0.059*** 0.000 

14 0.058*** 0.000 

15 0.055*** 0.000 

Robust standard errors in parentheses 

*** p<0.001, ** p<0.01, * p<0.05 
 


