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  ABSTRACT OF THE DISSERTATION 

 

Savings Constraints, Self-Control Problems and Poverty 

 

by 

 

Diego Javier Ubfal 

Doctor of Philosophy in Economics 

University of California, Los Angeles, 2012 

Professor Pascaline Dupas, Chair 

 

This dissertation explores some of the causes of low-savings by the poor, which are 

linked to the persistency of poverty. The first two chapters study self-control problems, one of 

the channels that might explain the inability of the poor to save. Whereas the third chapter 

evaluates whether lack of access to safe savings mechanisms can be an explanation for 

insufficient savings.  

The first chapter has the goal of testing the broadly adopted assumption in economics that 

people apply a unique discount rate to the utility from different sources of consumption. The 

essay uses unique data from two surveys collected in rural Uganda to elicit time preferences over 
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different goods based on both hypothetical and real choices from approximately 2,400 

individuals. The data reject the null of equality in discount rates under a number of different 

modeling assumptions. 

 These results have important theoretical and policy implications. In the first place, they 

provide support for the idea that time-inconsistent behaviors can be observed even if individuals 

do not exhibit hyperbolic preferences, the standard explanation in the literature for non-constant 

discounting. In addition, good-specific discounting, under certain conditions, can explain the 

persistence of poverty. The second chapter focuses on this last point and provides an application 

for the findings in the first chapter.  It presents evidence that the poor spend a smaller share of 

their income than the rich on goods with higher discount rate, which implies a stronger 

disincentive to save, a necessary condition to predict the existence of a poverty trap in self-

control models. 

The third chapter evaluates the impact of expanding access to safe saving instruments. 

Using panel data from a national sample of Mexican households, it studies the effects of a 

program expanding financial access on savings for beneficiaries of social programs. The article 

uses the exogenous source of variability generated by a national electronic payments program 

that opened savings accounts to a group of social beneficiaries. The findings indicate that the 

access to saving accounts increased reported total savings significantly, with larger effects for 

households living in rural localities, and non-significant effects for those living in urban 

localities.  
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Chapter 1. How General Are Time Preferences? Eliciting Good-Specific 

Discount Rates 

This paper tests the broadly adopted assumption that people apply a single discount rate to the 

utility from different sources of consumption. Using unique data from two surveys conducted in 

rural Uganda including both hypothetical and real choices over different goods, the paper elicits 

time preferences from approximately 2,400 subjects. The data reject the null of equal discount 

rates across goods under a number of different modeling assumptions. These results have 

important theoretical and policy implications. For instance, they provide support for the idea that 

time-inconsistent behaviors and a corresponding demand for commitment can be observed even 

if individuals do not exhibit horizon-specific discounting.  
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1.1 Introduction 

People are in many circumstances unable to be consistent with their own plans. A number 

of papers in economics explain self-control problems as the consequence of time-inconsistent 

preferences. Most empirical research has focused on providing evidence for discount rates not 

being constant, but decreasing over the time horizon1. This idea of horizon-specific discount 

rates is captured in the models by Laibson (1997) and O'Donoghue and Rabin (1999) building on 

Strotz (1956) and Phelps and Pollak (1968). Nevertheless, this is only one possible deviation 

from the broadly adopted discounted utility framework introduced by Samuelson (1937). An 

alternative way to explain time-inconsistent behaviors is by assuming good-specific discount 

rates. The possibility that different discount rates are applied to the utility from different sources 

of consumption has been recently introduced in the models by Banerjee and Mullainathan (2010) 

and Futagami and Hori (2010), but there is scarce evidence that evaluates its empirical validity.  

This paper attempts to fill this gap in the empirical literature by testing for differences in 

discount rates across a large list of goods. We adapt the procedures and the econometric 

techniques used to elicit discount rates for monetary rewards in order to estimate discount rates 

over real consumption goods. There are only a few papers in the economic literature eliciting 

time preferences over consumption goods and they do not focus on testing for differences in 

discount rates (see section 1.2.1 below). While there are a series of studies in the literature from 

psychology finding “domain-effects” or different discount rates across domains, they are mainly 

qualitative. Moreover, their results are typically derived from small samples of students 

answering hypothetical questions in the lab. Our study is the first to estimate discount rates for 

                                                           
1
 See, for example, the literature surveyed in DellaVigna (2009) and Bryan et al. (2010) including both 

hyperbolic and quasi-hyperbolic models. 
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several goods using both hypothetical and real choices. Results are based on time-preference 

choices made in the field by more than 2,400 individuals in a rural area of Central Uganda.  

The challenge to elicit time preferences is significant since a myriad of contextual factors 

that can affect the results have to be taken into account.2 We show that differences in discount 

rates persist after controlling for several potential confounders that have not been taken into 

account in the previous literature. For example, we consider the curvature of the utility function, 

the possibility that rewards are not immediately consumed, and reward magnitude effects. In 

addition, we control for individual characteristics by using within-individual variation in 

discounting choices across goods, as well as for good-specific potential confounders (expected 

prices, storage capabilities, uncertainty about receiving future payments and trade opportunities). 

Furthermore, we find that discount rates for each good are strongly correlated with two self-

reported variables measuring time-preferences: the desire to have the good at the present, and the 

desire to have the good in the future. This provides evidence that the estimated discount rates are 

indeed capturing individual time preferences and not other confounding factors. 

The data reject equality of discount rates across goods under several modeling assumptions. For 

the sample of rural households in Central Uganda, there are three goods with significantly higher 

discount rates than money: sugar, beef and matooke (a green plantain, main staple in the region). 

Almost half of the sample exhibit higher discount rates for at least one of these three goods than 

for money. We find that there is evidence for context specificity in the sense that discount rates 

differ across goods, but also some support for general components of time preferences since 

similar observable factors affect time choices for different goods and there is a high correlation 

                                                           
2
 See Frederick et al. (2002) and Chabris et al. (2008) for a list of potential confounding factors when 

eliciting monetary discount rates. 
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in discount rates across goods. These results are similar to those found by Einav et al. (2010) for 

risk preferences. 

The finding that the discount rate varies across goods has three important implications. 

First, it implies that time-inconsistent behaviors can be observed even if individuals do not 

exhibit horizon-specific discounting. Second, it has implications for optimal taxation. For 

example, Futagami and Hori (2010) show that if agents discount the utility from consumption 

and leisure differently, the optimal consumption tax in general equilibrium will not be zero (zero 

being optimal under both time-consistent and horizon-specific discounting).  

Third, good-specific discounting, under certain conditions, can explain the persistence of 

poverty and low savings by the poor. Banerjee and Mullainathan (2010) develop a model to 

show that when different discount rates across goods are combined with the assumption that 

expenditures in those goods with higher discount rates increase less than proportionally with 

income,3 a poverty trap can emerge.4 The intuition for their model is that under these 

assumptions, there will be a disagreement between the present and the future self on the 

composition of consumption for both the rich and the poor. If the poor are aware that their future 

self will spend a relatively large share of their income on the high-discount goods (the 

“temptation tax” in words of Banerjee and Mullainathan), their present self will try to limit the 

resources available for the future self by increasing present consumption. Wealthier individuals 

will spend a low share on these goods, and their disincentive to save will be negligible. This is 

why we will observe a tendency to under-save only when resources are low.  

                                                           
3
 In related work, Moav and Neeman (2008) show that a poverty trap can also emerge when the fraction of 

income spent on conspicuous consumption is decreasing with the level of human capital, which is assumed to 
provide a signal for individual income. 

4
 As Azariadis and Stachurski (2005) define it, a poverty trap can be characterized by any self-reinforcing 

mechanism causing poverty to persist. 
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Our data give us a unique opportunity to test, for the first time, the two assumptions that 

can predict a low-asset poverty trap generated by self-control problems in this context.5 In the 

first place, the estimation of good-specific discount rates allows us to identify the group of goods 

with higher discount rates. In the Second Chapter of this dissertation, we analyze whether the 

share of expenditures on these goods decreases or not with income (proxied by total 

expenditures) by looking at their Engel Curves. We find indeed that the Engel Curve for the 

share of expenditures on the three goods with higher discount rates is downwards sloping. This 

supports the possibility of a poverty trap in the context under study. 

In this sense, the results of this paper also contribute to the literature explaining the 

reasons for low savings among the poor. While there is evidence around the world that the poor 

have room to save (Banerjee and Duflo, 2007, Collins et al., 2009), several factors have been 

attributed to their under-savings. Evidence of self-control problems affecting savings has been 

provided, for example, in relation to agricultural investments in Kenya (Duflo et al., 2010) and 

commitment products in the Philippines (Ashraf et al., 2006).6 We present indirect evidence for 

the conditions that generate a disincentive to save due to self-control problems in the form of 

good-specific discount rates, which pushes the poor to protect resources from their future selves 

by undersaving.7  

                                                           
5
 The possibility of self-control problems leading to a poverty trap is also formalized by Bernheim et al. 

(1999) and (2011). However, these papers focus on the combination of time-inconsistent preferences generated by 
horizon-specific discounting and credit constraints. 

6
 Bryan et al. (2010) survey the literature documenting a demand for commitment devices, which is an 

implication of most self-control models. 
7
 An alternative mechanism that is being studied by a growing literature involves what Fafchamps et al. 

(2011) call a “social solidarity tax”. In that case, the disincentive to save comes from the fact that resources can be 
appropriated either by other household members, specially from the spouse (for evidence see: Anderson and Baland, 
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In an ongoing field experiment we are conducting using the same sample as in this paper; 

we will be able to study how having access to safe saving mechanisms interacts with self-control 

problems in the form of good-specific discounting. In particular, we will test whether a bank 

account can offer enough of a commitment mechanism to reduce future consumption on high-

discount goods and thereby increase saving rates among the poor. 

The remainder of this chapter proceeds as follows. Section 2 reviews the literature 

eliciting time-preferences over consumption goods, describes the surveys and the characteristics 

of the sample. Section 3 presents the methodology used to estimate good-specific discount rates 

and the main results, including a battery of robustness checks. In Chapter 2 we provide evidence 

for the Engel Curves of the high-discount goods in order to evaluate whether their share on total 

expenditures is or not decreasing. Finally, we include some concluding remarks. 

1.2 Eliciting Good-Specific Discount Rates in the Field.  

1.2.1 Related Literature 

 

Only a few papers have tried to test the hypothesis that the discount rate is common 

across goods, some in the economics literature and some in psychology. Overall, the evidence 

they generate is quite mixed. Psychology studies tend to find that primary rewards (those 

                                                                                                                                                                                           
2002; Ashraf, 2009; Schaner, 2011) or from extended family members (for recent experimental evidence see: Dupas 
and Robinson, 2009, Dupas and Robinson, 2011 Brune et al., 2011; Jakiela and Ozier, 2011). If the fraction of 
income spent to satisfy these demands decreases with income, a poverty trap can also be generated.   
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necessary for survival such as water and food) are discounted at higher rates than money.8  

Several studies also show that addicts have higher discount rates for their addiction than for 

money.9 Finally, Tsukayama and Duckworth (2010) provide some basic evidence that 

individuals who report being more tempted by a particular good have higher discount rates for 

that good (candy, chips and beer) and a higher discount rate for those goods than for money or 

other goods for which they do not report being tempted. Reuben et al. (2010) find higher 

discounting rates for chocolate bars than for money. While they use real payments, their sample 

consists of a small number of students, and they do not use equal-value rewards for the two 

goods (the quantities for the sooner option are 5 chocolates or 50 dollars). Therefore, their results 

can be due to a combination of the magnitude effect and the different value of the two goods, 

that is, when 50 dollars are worth more than 5 chocolates and higher-value rewards are 

discounted at lower rates. 

It is not clear, however, how the findings from these studies would apply to poor 

households in developing countries. Most of these studies are based on small samples of students 

making choices in the lab, under hypothetical scenarios. What is more, this literature typically 

assumes that utility is linear in income.  

The few studies that measure preferences among the general population tend to find no 

evidence that time preferences vary across goods. Holden et al. (1998) find, for a sample in 

Zambia and using hypothetical questions, no significant differences in discount rates between 

cash and maize, but they have to drop a significant part of the sample due to lack of 

comprehension of the method used to elicit discount rates. Klemick and Yesuf (2008) do not 

                                                           
8
 See Odum and Rainaud (2003), Green and Myerson (2004), Odum et al. (2006), Estle et al. (2007) and 

Charlton and Fantino (2008). 
9
 See for example Bickel et al. (2011) and references therein. 
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observe significant differences in discounting for wheat, salt and cash in Ethiopia. Their study 

uses real payments, and a two-question design to capture preference reversals. While they test for 

significant differences over the impatient and patient choice for the three goods, they do not have 

enough information to estimate good-specific discount rates. The exception is Ashraf et al. 

(2006) who, in a study with bank clients in the Philippines, find higher impatience levels for rice 

and ice-cream than for money. They do not discuss these results in the paper, however, since 

their focus is on horizon-specific discounting and not good-specific discounting.  

A related question is whether there are domain-general components of time preferences. 

Einav et al. (2010) reject the null hypothesis that there is no domain general component of risk 

preferences using actual choices over financial lotteries in different domains. They find high 

correlations across domains, but significantly different distributions of choices and no trivial 

evidence of context-specificity. For time preferences, Chapman (1996) finds low correlations 

between health and monetary choices, but similar average discount rates for the two domains. On 

the other hand, Reuben et al. (2010) find high correlations for discount rates elicited with 

monetary rewards and with chocolate, but differences in average discount rates. Both papers 

suggest that since the same factors affect decisions in the two domains, there could be a unique 

cognitive process behind both types of choices. In this direction, McClure et al. (2007) provide 

evidence for the existence of similar neurological processes for the discounting of primary 

rewards and money.10  

                                                           
10

 They replicate using juice and water the findings by McClure et al. (2004) for monetary incentives. In 
their first study they show that the limbic reward-related areas in the brain are primarily activated when individuals 
make decisions involving immediate rewards, while the lateral prefrontal cortex is activated both by decisions 
involving short and long term rewards.  
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In this paper we estimate discount rates for a large list of goods in the field, using both 

hypothetical and real choices with a sample of more than 2,400 individuals. Moreover, we use a 

series of econometric estimators that allow us to check whether results persist under different 

modeling assumptions. We find a group of goods with significantly higher average discount 

rates, but at the same time, high correlations among discount rates across goods within 

individuals. We also see that similar factors affect discount rates across goods, including the 

effect of gender and the existence of a magnitude effect. This provides additional evidence for 

domain-general components of time preferences, but also with some context-specificity, in a 

similar direction as the findings by Einav et al. (2010) for risk preferences. 

1.2.2 Surveys Design and Sample Characteristics 

 

We designed and conducted two surveys with modules to elicit time preferences. The 

first one has the goal to elicit discount rates for a large list of consumption goods using 

hypothetical choices; while the second one uses real rewards to check for the robustness of 

results with a smaller set of goods and it includes additional questions to control for factors 

potentially affecting the elicitation procedure.  

1.2.2.1 First Survey 

The first survey was conducted with a sample of 2,442 individuals in a rural region of 

Central Uganda, who where visited at home between October and November, 2010. Time-

preference questions for nineteen goods were asked at the beginning of a long background 

survey. A census performed in June, 2010 found 9,287 households in the area and 3,000 of them 

were randomly selected for the baseline survey; for 2,442 households one of the heads or the 

single head was successfully interviewed. 
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The area under study is mainly rural and poor, Table 1.1 describes the sample. Most of 

the households are low-scale farmers, 85% farm at least one crop and 65% sell at least one crop. 

The median plot size is 1 acre, the median value of crops sold for the last harvest is around 10 

dollars, and investments in agricultural inputs are low, with only 10% using fertilizer. The 

majority of the respondents are female, with less than 6 years of education on average (the 

minimum to complete elementary school is 7 years); almost a quarter of the sample cannot read 

or write in Luganda, the local language, and correct responses both in a digit recall memory test 

and a Raven's matrix cognitive test are around 50%.  

From a series of interviews with local households, we constructed a list of nineteen 

locally available goods.11 In order to elicit good-specific discount rates, we adapted the questions 

for monetary rewards by Coller and Williams (1999).12 Similar questions have been used to elicit 

discount rates with monetary rewards in developing countries.13  

Subjects were faced with five paired choices between smaller rewards that would be 

received the same day and larger rewards that would be received in one month. Questions were 

designed to maximize respondent’s understanding and to distinguish high differences in discount 

rates across goods. For example, respondents had the option to choose between 1 kilo of sugar 

now and 1.5 kilos of sugar in a month. If they chose the sooner option, they were asked for their 

preference between 1 kilo now and 2 kilos in a month, and the delayed quantity was increased 

                                                           
11

 Besides money (the standard good used in the literature to elicit time preferences), the list includes: 
beans, matooke (green plantain and main staple), salt, sugar, soda, meals at restaurants, snacks, alcohol, bar games, 
clothes, lotion, perfume, entertainment, hairdresser salon, cellphone airtime, meat, school supplies, and shoes.   

12
  For a detailed critical review of the recent literature eliciting time preferences see Andersen et al. (2011). 

13
 See, among others, Dupas and Robinson (2009), Bauer et al. (2010), Shapiro (2010) and Schaner (2011). 
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until they switched.14 These questions were based on hypothetical choices; while respondents 

were encouraged to reveal their preferences as if their choices were real, no real incentives were 

provided.  

We used “equal-value” trade-offs across goods, with the sooner choice given by a 

number of units with an approximate cost of 2,500 Ugandan Shillings.15 For each good, the ratios 

between the sooner and each possible delayed choice are the same, in order to avoid possible 

framing effects affecting the estimation of discount rates. Units were chosen not to be too large 

to generate satiation and not too small to make choices irrelevant in relation to typical 

consumption patterns. We also asked two additional sets of questions for each good including 

lower and higher quantities in order to control for possible magnitude effects that will prove to 

be significant. 

1.2.2.2 Second Survey 

The second survey was performed between August and September, 2011. The sample 

was constructed as a random subsample of 500 individuals taken from the 2,442 individuals in 

the first survey, out of which 449 respondents were found and interviewed. Summary statistics 

for this sample are presented in the second panel of Table 1.1. There is no evidence of 

statistically significant differences in any of the variables with respect to the full sample.  

The survey consisted of time preferences questions to elicit discount rates for six goods 

and a series of questions to better understand the factors behind those choices. The quantity of 

                                                           
14

 We assume monotonicity in responses (e.g. if respondents prefer 2 kilos of sugar in a month to 1 kilo 
now, they would also prefer 3 kilos in a month to 1 kilo now).   

15
 The exchange rate at the time of the first survey was 2,290 Ush per dollar. Since before the first survey 

data on local prices were not widely available, some of the resulting monetary values of the goods turn out to be 
greater than 2,500 Ush. This did not affect our conclusions.   
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each good was adapted to reflect changes in relative prices, but questions followed the same 

format as the one in the first survey. The exception is that we used two sets of questions 

representing “equal value” trade-offs,16 one with smaller and one with larger quantities.17 

In this case, respondents were told that one of the choices would be paid for real and that, 

for each good, every answer would have the same probability of being chosen. At the end of the 

survey, each respondent drew a piece of paper from a bag containing the names of the six goods, 

and then another piece of paper from a second bag to determine the question to be paid among 

the ones they answered. To minimize differential uncertainty and transaction costs between the 

sooner and the delayed payment, respondents were told that in the case that the sooner reward 

was picked, an enumerator would come back to their house at the end of the day with the 

payment. If the delayed reward was picked, an enumerator would come back with the payment in 

one month. In both cases, respondents were given a certificate with the logo and signature of the 

NGO we worked with. Respondents had already participated in the initial census and background 

survey, and in each case they signed an informed consent in which they were told that new 

interviews would be performed in the following year. Therefore, they were in general familiar 

with the NGO and trust issues were not a significant problem, as indicated by self-reported trust 

measurements included in the survey. 

1.3 Econometric Methods and Results  

1.3.1 General Framework 

 

                                                           
16

 The sooner choice involved a number of units with an approximate cost of 3,000 Ush, being the 
exchange rate 2,590 Ush per dollar at the time of this survey. 

17
 In this case seven choices instead of five were presented for each good, including a first one to capture 

discount rates equal or less than 0. 
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In this section we describe the general framework we use to elicit discount rates based on 

the time-preference questions. A subject choosing between option A offering M0j units of good j  

in t=0  and option B offering  M1j  units in t=1  will be indifferent between the two payment 

options if and only if the present value of the two options is the same: 

 

where bj  is a measure of background consumption for good j  (quantity integrated into 

the utility with the reward), Uj  is the utility function and Dj  the discount function. In order to be 

able to identify good-specific discount rates with our data, we assume a time-separable utility 

function and non-complementarity in consumption across periods and across goods.18 

To identify discount rates using equation (1), we need to impose some additional 

modeling assumptions.19 Most of the papers mentioned in Section 1.2.1 assume linear utility 

function, zero background consumption and are based on hypothetical rewards. Andersen et al. 

(2011) show that relaxing these assumptions can weaken the evidence for hyperbolic discounting 

presented in the literature. Our results on good-specific discounting persist even after taking 

these factors into account. 

We first follow the basic procedure in the literature assuming linear utility, zero 

background consumption and using hypothetical rewards. We abstract from the possibility of 

                                                           
18

 The separability over time is an assumption typically adopted in the literature. It rules out, for example, 
models of addiction and habit formation, which could provide an alternative explanation for our results if they are 
based on good-specific parameters. The separability across goods is a strong assumption added to estimate good-
specific discount rates. In current research we are trying to release this assumption by estimating a more general 
utility function that allows to capture complementarities across goods. 

19
 An additional important assumption is the one of the inexistence of markets to re-allocate the goods 

under analysis over time (or at least that respondents do not take trade opportunities into account when performing 
the time-preference tasks). We provide some evidence in this direction. If there were perfect markets, we would 
need extra assumptions, such as equal marginal rates of substitution across goods. I thank Max Kasy for pointing the 
axiomatic conditions in each case. 
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horizon-specific discount rates to focus on testing for good-specific discounting.20 We first 

control for the curvature of the utility function by jointly estimating a single risk aversion 

parameter and good-specific discount rates, and we also allow for different measures of 

background consumption. We then check whether our conclusions hold when choices are made 

under real incentives. Finally, we control for good-specific factors that might act as confounding 

factors in the elicitation of discount rates. 

1.3.2 Do We See Differences in Discount Rates Across Goods?  

 

1.3.2.1 Basic Procedure 

We first follow the typical assumptions in the literature, that is: linear utility function and 

zero background consumption. If we impose an exponential discount function allowing for a 

good-specific parameter, equation (1) simplifies significantly and we can solve for the discount 

rate ρj for each good in the following way: 

 

We compute discount rate bounds for each individual, each good and each choice using 

equation (2). As an initial step we assign to the value of the discount rate the midpoint of the 

interval implied by the question at which the respondent switches to the delayed option. The 

following table describes the implied bounds for each choice and the imputed discount rate: 

                                                           
20

 A topic for future work is to study whether the results on horizon-specific discounting using monetary 
payments still hold for consumption goods. 
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Since the ratios between the sooner and the delayed rewards are the same for all goods 

and all quantities, each choice implies exactly the same discount rate for each good. For 

example, the second choice for sugar is between 1 kilo today and 2 kilos in a month (or 3 kilos 

and 6 kilos for large quantities), while the one for meat is between 0.5 kilos today and 1 kilo in a 

month (note that both 1 kilo of sugar and half a kilo of beef are worth approximately 2,500 Ush). 

If the respondent switches at the second choice for either of the goods, we assign a discount rate 

of 0.75 for that good.21 

 

Another important point is that the imputed rate for those switching at the first option is 

already very large, a 25% monthly discount rate. This will be our baseline to compare all other 

discount rates when we assume linear utility. Moreover, this implies that we will not be able to 

identify differences in discount rates across goods for those individuals having low discount rates 

                                                           
21

 We assume non-negative discount rates, which gives us a lower bound of 0. In order to get an upper 
bound we assume that if the respondent chooses the sooner option for all choices, the discount rate will be one 
interval larger, that is 2.75. Our results are robust to dropping the individuals always choosing the sooner option, 
who represent approximately 14% of our sample. 
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for all goods. Nevertheless, the fact that we do identify significant differences across goods 

means that these differences are large.22  

Table 1.2 presents summary statistics for discount rates calculated with this basic 

procedure. We can see that there are three goods: sugar, matooke and meat with significantly 

higher average discount rates, and in particular, significantly higher than the one for money. 

Furthermore, we can see that the median individual has a discount rate of 0.75 for these three 

goods, implying a switch at the second option. Whereas, for all the other goods the median 

individual switches at the first option, and has an imputed discount rate of 0.25.23 

1.3.2.2 Basic Procedure, Pooled Estimation  

In order to test whether differences in average discount rates are statistically significant 

and to take into account that the same individuals are providing answers across goods, we 

estimate a pooled regression, clustering standard errors at the individual level. In a similar 

approach to the one used by Shapiro (2010), who tests for differences in discounting when 

individuals choose in groups or individually, we use good-specific dummies (using money as the 

omitted category) to test for differences in discount rates across goods. We estimate: 

 

                                                           
22

 In order to estimate more precisely the level of discount rates we would have had to offer additional 
trade-offs to reduce the length of the intervals. This would have introduced extra complications for respondents that 
we preferred to avoid in order to maximize their understanding and response rates. 

23
 We do not present results for beer and bar games since more than 50% of respondents refused to answer 

the questions on the basis of religious reasons. The discount rates calculated for those who did answer are in the 
range of the ones for the low-discount goods. 
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where ρimg is the discount rate (calculated following the basic procedure described in 

1.3.1.1) of individual i, for the question of amount m and good g. The goal is to estimate the 

coefficients βg on the good effects µg, being money the omitted category. The estimates for the 

coefficients βg can be interpreted as the average difference between the individual discount rate 

applied to good g and the one applied to money.24  

Results from estimating equation (3) can be seen in Table 1.3. Column (1) presents 

results for discount rates calculated using the “equal-value” questions in order to avoid the noise 

from using magnitudes with different value across goods. Only for meat, sugar and matooke the 

estimated coefficients are positive and highly significant, indicating higher average discount 

rates for these goods than for money. In Column (2) we use discount rates calculated using all 

questions, including those with different magnitudes. In this case we include two indicators for 

questions with equal-value trade-offs (Equal Value) and small-value trade-offs (Small) to control 

for magnitude effects. The omitted category is large-value trade-offs, which implies trade-offs 

between larger quantities than the previous two cases. Differences are reduced, but only for the 

same three goods the coefficients are positive and statistically significant.  

The coefficients on the Small Quantities and Equal Value question dummies at the 

bottom of Column (2) imply that larger rewards, the omitted category, are discounted at 

significantly lower rates. This provides evidence for a magnitude effect for monetary rewards. 

We find that the same effect applies to each of the goods in our list, and it is robust to different 

modeling assumptions. This is a unique finding of our paper; while evidence for lower 

                                                           
24

 While choosing money as the baseline category is arbitrary, we do this taking into account that the results 
in the time-preference literature are based on monetary rewards. Moreover, by showing differences with respect to 
money, we are also proving that there are differences with respect to all the other goods in our list since they exhibit 
lower discount rates than money. 
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magnitudes being discounted at higher rates has been provided by a large number of articles, 

none of them uses real consumption goods and real rewards.25 

Finally, by running interval regressions for each good we confirm that the results still 

hold if we follow a data-driven procedure to choose one point of the discount rates interval 

instead of arbitrarily using the midpoint. Column (3) presents differences in predicted discount 

rates for each good and money obtained by estimating interval regressions for each good. An 

interval regression is equivalent to an ordered probit model with fixed cutpoints in which the two 

bounds of discount rates intervals are used as dependent variable. We estimate by maximum 

likelihood one equation for each good using the equal-value questions, with only a constant as 

explanatory variable and we take the coefficient of the constant as the corresponding predicted 

value. When comparing the differences in predicted discount rates obtained with this method 

with those presented in Column (1), we find similar values, indicating that taking the midpoint is 

not determining our results. 

1.3.3 Are the Differences Across Goods Robust? 

 

1.3.3.1 Controlling for the Curvature of the Utility Function: Joint Elicitation Procedure 

Most of the papers estimating discount rates described in the survey by Frederick et al. 

(2002) assume a linear utility function, but Andersen et al. (2008) highlight the importance of 

performing a joint estimation of the shape of the utility function and the discount rate. By 

                                                           
25

 See Frederick et al. (2002) for a list of papers. Chapman (1996) finds magnitude effects both for money 
and health, but uses only hypothetical choices. Andersen et al. (2011, b) present a critic review including problems 
that make the evidence for the magnitude effect in the literature at least questionable. After controlling for different 
modeling assumptions, they show that the magnitude effect is still present, but smaller than usually found, and 
disappears when choices involve a time delay. While we do not include time delays, we follow similar 
methodologies as in their paper and we still find large magnitude effects. 
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Jensen's inequality, the implied discount rate will be lower if utility is concave in rewards than if 

it is assumed to be linear. The concavity of the utility function might not only affect the levels of 

discount rates, but also the differences across goods.26 We show that while the former is 

observed in our data, the differences we find across goods are still consistent with the results 

from the previous section. 

We perform a maximum likelihood estimation of a model that follows the general latent 

choice process specification by Andersen et al. (2008). We jointly estimate a single risk aversion 

parameter and good-specific discount rates.27 We measure utility curvature by assuming a 

constant relative risk aversion utility function only as a convenient vehicle to estimate the non-

linear utility function of the individual28 and we elicit the single risk aversion parameter from 

two sets of questions on preferences over lotteries.29  

The estimation is based on a two-part likelihood function. The first part makes use of the 

risk-preference questions to estimate a single risk aversion parameter r, which we use for all 

goods. Given that our risk questions involve choices between two lotteries with two equal-

                                                           
26

 For example, if we derive equation (2) using a CRRA utility function with a risk aversion parameter 
between 0 and 1, and we follow the same basic procedure taking the midpoint of the interval, we will see that the 
implied discount rates are lower, and the differences in discount rates between two given choices are also reduced. 

27
 While we would like to elicit good-specific risk aversion parameters, this was not feasible for the current 

study given the difficulty involved in the required tasks, the low educational levels in our sample, and the time 
restrictions of field interviews. Procedures like the ones used in Andreoni and Sprenger (2010) or Laury et al. (2011) 
to elicit curvature-controlled discount rates could be used in future work. The former remarks the importance of 
making the budget set continuous, Andreoni et al. (2012) develop an extension that can be used in the field. 

28
 For a detailed review of the methods and literature to elicit risk preferences see Harrison and Rutstrom 

(2008). 
29

 In the first one, respondents were asked to imagine that they could invest up to 1,000 Ush in a small 
business, which would yield 2.5 times the amount invested half of the time, and 0 the other half of the time. They 
had to choose whether to invest 0, 200, 400, 600, 800 or 1,000. The second task was similar, but they were told that 
they could invest up to 3,000 Ush.  

 



20 

 

probability outcomes, we can write the expected utility for each lottery i=A, B, with outcomes 

M0i  and M1i and background consumption b  as: 

 

The probability of choosing lottery B for each choice is defined in the model as:  

 

where µ is a behavioral or structural noise parameter that reflects possible errors in the 

expected utility model.30 We define a dummy variable yi =1(0)  if lottery B, (A)  is preferred for 

choice i, and I is an indicator function. The first part of our conditional log-likelihood function is: 

 

Similarly, we construct the second part of the likelihood function by using the time-

preference choices. Equation (9) presents the probability index, and the present value for the 

sooner option A and the delayed option B are given for each good j by equations (7) and (8): 

                                                           
30

 This specification was used by Andersen et al. (2008), Coller et al. (2011) and Laury et al. 
(2011) in the discounting literature, but it is only one possible specification of errors. Andersen et al. 
(2011) also use an alternative specification of errors in which the probability of choosing lottery B is 
defined as the difference in expected utilities and then a cumulative distribution function is used to link it 
to observed choices. When we follow this alternative specification our results converge only when we 
introduce the contextual error correction suggested by Wilcox (2011), in this case we get similar 
conclusions. Results are available upon request. 
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Then, the conditional log-likelihood function for time-preference choices is given by: 

 

The joint conditional log-likelihood function for good j (conditional on CRRA, 

exponential discounting and expected utility), combines equations (6) and (10): 

 

Table 1.4 presents the estimates for the good-specific discount rates from maximizing 

(11) for each good. We can see in Column (1) that while the level of the estimated discount rates 

is lower than when we assume linear utility, the conclusion in terms of differences across goods 

still holds. We see again that matooke, sugar and meat are the three goods to which higher 

discount rates are applied. By looking at the 95% confidence interval bounds for these estimates 

presented in Columns (2) and (3), which were calculated using standard errors clustered at the 
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individual level, we can see that the differences in discount rates between these three goods and 

all the other goods are statistically significant.31  

We next allow for individual heterogeneity by modeling the risk aversion and discount 

rate parameters as a linear function of observable characteristics. We include dummy variables 

for gender, being married, being literate and having an ability score (measured by a Raven's 

matrix test) lower than the average. The predicted mean discount rates are similar to the ones 

estimated without controls and the differences across goods are still statistically significant. We 

find that having a low ability score and being a woman significantly increase risk aversion, while 

the other covariates are not significant. Only gender significantly affects the discount rates. 

Column (4) in Table 1.4 presents the predicted discount rate for females based on the coefficient 

obtained when we allow both the discount rate and risk aversion parameters to depend on 

observable characteristics. We can see that women have significantly lower discount rates for 

each of the goods (except for saloon visits for which the difference is positive, but not 

significant), but the ranking of discount rates across goods is the same for women as for the full 

sample. Andersen et al. (2011) also find that the only covariate with statistically significant 

impact on discount rates elicited with monetary rewards is gender, with an effect in the same 

direction as in our case. This derives from women being more risk averse, which means that they 

have a more concave utility function and a lower implied discount rate by Jensen's inequality. In 

                                                           
31

 These estimations assume zero background consumption. We also estimate r=0.13(0.01), and the 
structural errors as µ=0.09(0.01) and ε=0.38(0.01). The risk aversion parameter is low in comparison to other results 
from the literature, but we still find risk averse agents. The fact that the errors for the discount choices are higher 
than the ones for the risk choices might be due to the larger number of choices for each good in the former case. The 
different number of observations in Column (5) of Table 1.4 is due to missing values for some households not 
giving responses for some of the choices. The number of missing choices is low for the goods presented in the table, 
being the maximum 0.9% for perfume. We do not present results for beer, bar games and entertainment since large 
percentages of the sample refused to reveal their choices for these goods. 
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contrast, Bauer and Chytilova (2009) use data from Uganda as in our case and find that women 

have higher discount rates (except for the youngest and with medium level of education). The 

key difference is that they do not control for differential risk aversion between men and women. 

As robustness checks we also include controls for small-quantity and equal-value 

questions, and we find that the magnitude effect is present for all goods, but we still derive the 

same conclusions in terms of differences across goods. Finally, we pool choices over all goods 

and include dummy variables for each good, except for money. Our findings replicate the ones in 

the pooled estimation, with only matooke, sugar and meat showing positive and significantly 

higher discount rates.32 

1.3.3.2 Discount Rates Elicited with Real Incentives 

There is a significant discussion in the literature on whether the use of hypothetical 

payments versus real payments can generate a bias in discount rates. In order for this potential 

bias to be relevant for our study, it has to be the case that respondents fail to reveal their true 

preferences with hypothetical rewards and that this behavior differs by good.  

The evidence on whether the use of real or hypothetical monetary rewards makes a 

difference is mixed. On the one hand, a series of papers argue that similar results are found in the 

two cases or that there is at least no evidence for significant differences (Frederick et al., 2002, 

Green and Myerson, 2004, Benhabib et al., 2010, among others). On the other hand, Steffen 

                                                           
32

 Results are available upon request. 
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Andersen, Glenn Harrison and coauthors claim that the evidence is “overwhelming that there can 

be huge and systematic hypothetical biases” (Andersen et al., 2011, pp. 37).33  

We test whether results obtained with hypothetical rewards differ from those found with 

real incentives. In our second survey we performed a new set of time-preference questions for six 

of the goods used in the first survey and one question was randomly chosen for payment. The 

goods for which we replicated the questions were the three ones for which we had found high 

discount rates with hypothetical rewards: matooke, sugar and meat,34 the standard good used in 

the literature: money; and two goods for which we had found low discount rates: school supplies 

(as we expected since people mention wanting to save for them) and cellphone airtime (for 

which we expected ex-ante to see high discount rates).  

Table 1.5 replicates Table 1.1, but it now restricts the observations to the 449 households 

interviewed again in the second survey. By comparing the two panels of Table 1.5, we can 

appreciate that there is no statistically significant difference in discount rates for any of the six 

goods when we compare discount rates elicited with hypothetical or real rewards (confidence 

intervals overlap in all cases). This result also implies that there is no evidence to reject the null 

that average discount rates remain constant over the period of one year.  

We still see that matooke, sugar and meat are the three goods with significantly higher 

discount rates (although the standard errors are now larger due to a smaller sample size, 

differences are still significant at the 10% level). The same conclusion is derived when we 

                                                           
33

 Outside the discounting literature the debate is similar, with some papers concluding that there is not 
enough evidence for hypothetical biases, and others disagreeing (see for example Harrison and Rutstrom, 2008).  

34
 This question was specific about beef, while in the previous survey it was about meat in general (but 

most people had answered thinking about beef according to evidence from the field). Therefore, we will use beef 
and meat interchangeably throughout the paper. 
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compare discount rates obtained with real rewards for these three goods and with hypothetical 

rewards for the others, or the other way around. 

In Table 1.6, we present results for a pooled estimation with the new data. We can see in 

Column (1) that the same results hold, and when we cluster the standard errors at the individual 

level all differences become largely significant. In Column (2) we present results using both 

“small quantity” and “large quantity” questions. In this survey, the two sets of questions 

represent the same monetary values across goods, so it is not problematic to combine them. The 

differences are increased, but the main conclusions remain the same. Moreover, the “small 

quantity” question dummy is positive and statistically significant confirming the magnitude 

effect mentioned above. 

1.3.3.3 Controlling for Good-Specific Factors 

The use of hypothetical rewards, the curvature of the utility function and framing effects 

(such as presenting respondents with choices of different values) are factors usually mentioned 

as potential confounds when attempting to measure discount rates (Frederick et al., 2002; 

Chabris et al., 2008). As Reuben et al. (2010) note, there are other additional complications when 

we want to estimate discount rates for real consumption goods. Among them, we find the 

possibility of good-specific factors confounding the elicitation of discount rates. 

In the second survey we asked respondents about factors influencing their choices 

between the sooner and delayed reward for each good. Column (3) of Table 1.6 presents the 

results for the pooled regression when we also include dummy variables for four factors that may 

act as potential confounds for the discount rates. These variables take the value of one when 
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respondents answer positively about the factor determining their choice for the particular good:35 

the capacity to store large outcomes (Storage), the possibility of reselling the good (Resale), the 

expected price in one month in comparison to current price (Price) and the uncertainty about 

receiving payments in the future (Uncertainty). Since the questions were asked for each good 

(when applicable), they are person and good-specific; thus the regression uses both variation 

across goods and within individual, and we control for individual fixed effects. The effects on 

average discount rates are positive for Uncertainty and Storage. They are negative, although not 

significant, for Price and Resale.36 Nevertheless, the differences in discount rates are practically 

unaffected when we include these four factors in the pooled regression.  

In Column (5), we see that differences in discount rates across goods persist even when 

we allow for interactions between each of these factors and the good-specific dummies.37 The 

differences in discount rates for matooke, beef and sugar cannot be attributed to these four 

confounding factors since the coefficients on the dummies for each of these goods remain 

significantly different from zero even after including the interactions with the potential 

confounders. However, some of the confounding factors did contribute to find even larger 

differences across goods. In the case of matooke and sugar, an increase in discount rates was 

linked to differential uncertainty about future payments (although only 6% of respondents 

mention this factor for these goods, 3% did so for money). For beef, storability appears to be a 

                                                           
35

 For example, the variable Storage takes the value of 1 in the rows of data corresponding to matooke if the 
respondent mentions that storage was a relevant factor when making choices about matooke, and it can also take the 
value of 1 for the rows of sugar if it was mentioned as a relevant factor for choices with sugar. 

36
 On average, only 7% of the sample mentions resale opportunities as a relevant factor for their choice. 

This might indicate that arbitrage opportunities across goods are not significant in our sample. Moreover, capital 
markets are underdeveloped in the area and credit is very scarce with only 12% of people reporting requests for 
loans from a bank or microfinance institution. 

37
 For example, the variable Storage*Matooke takes the value of 1 when the individual mentions storage 

problems for matooke and zero in all the other cases. 
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factor correlated to higher discount rates, but as expected, only for large quantities (when we 

restrict results to small-quantity questions the interaction is no longer significant). 

Finally, we also asked about two factors that we expected ex-ante to be correlated with 

discount rates if these are truly reflecting time-preferences: the desire to have the good the same 

day and the desire to have the good in a month. In Column (4) of Table 1.6 we can see that 

people mentioning their desire to have the good the same day as a relevant factor have 

significantly higher discount rates for that good and those mentioning their desire to have the 

good in a month significantly lower discount rates. As we expected, the coefficients on the good 

dummies are now reduced.  

Table 1.7 replicates the jointly elicited coefficients in Table 1.5 with real rewards. By 

looking at the maximum likelihood estimates and the corresponding 95% confidence intervals in 

Column (1) to (3), we can see that our conclusions in terms of differences across goods still hold. 

We have a group of goods with high discount rates: sugar, beef and matooke; and another group 

with relatively lower discount rates: money, airtime and school supplies (the difference between 

matooke and beef is almost significant at the 10% level). This time we also included the good-

specific factors discussed above. As we can see from Column (6) to (11), where we use data for 

both small-quantity and large-quantity questions of equal value across goods, the only 

confounding factor that significantly affects discount rates is the uncertainty about future 

payments, with a positive sign as expected. However, even after controlling for these potential 

confounders in Column (5), the rank across goods is preserved. Finally, Columns (10) and (11) 

show that the desire to have the good the same day or in a month is significantly correlated with 
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discount rates for all goods and with the correct signs. This confirms that we are actually 

capturing time preferences, and not the effect of confounding factors. 

1.3.3.4 Allowing for Non-Zero Background Consumption  

The assumption of zero background consumption is standard in the literature, but both 

Andersen et al. (2008) and Andreoni and Sprenger (2010) show that estimated discount rates can 

be sensitive to the value of background consumption, highlighting the importance of 

incorporating it in the estimation. In addition, elicitation procedures usually assume completely 

constrained subjects who consume the sooner or delayed reward at the time stated and do not 

smooth consumption over time. In order to release these assumptions, we allow for bj being 

different than zero in the joint estimation procedure (see equations (6) and (7)) with real rewards, 

since we included specific questions to measure background consumption in the second survey.  

The first point to consider is how to measure background consumption, the amount that is 

integrated with the reward and evaluated in the utility function. Andersen et al. (2008) define it 

as the optimized consumption stream that is perfectly anticipated before allowing for the 

rewards, and they assume a single value for all individuals in their sample equal to the average 

per capita daily consumption of private non-durable goods. In our case, we have data to make 

this parameter person-specific. Our first approximation identifies background consumption with 

the amount of each good that individuals have at home (or available) at the moment of the 

survey, we call it Background 1. Our second approximation, Background 2, allows for different 

values in the present and in one month.38 It also uses the answers to a question asking how much 

of each good respondents expect to have at home in a month. We can see in Table 1.8 that the 

                                                           
38

 Andreoni and Sprenger (2010) also allow for the two parameters to differ, but they estimate them as 
endogenous variables in their model. See Noor (2009) for the possible implications of time-varying background 
consumption. 
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discount rates estimated using these assumptions for background consumption are similar to the 

ones in Table 1.7 obtained under zero background consumption for our first measure 

(Background 1). The estimates change considerably under our second measure (Background 2), 

where they are less precisely estimated probably due to the noise in reported expected 

background consumption.39 But, in the two cases the ranking of discount rates across goods is 

preserved, although the differences become insignificant in the second case. 

The second estimation issue is the period over which rewards are integrated with 

background consumption. Andersen et al. (2008) divide rewards evenly over lambda periods of 

time for the discounting choices, and integrate a fraction 1/lambda with background 

consumption. This parameter lambda can be interpreted as the time horizon over which the 

subject is optimizing. The usual assumption in the literature is lambda =1, which implies that 

subjects do not smooth consumption over time, that they are completely liquidity constrained and 

consume the monetary amounts at the time stated in the instrument. While Andersen et al. (2008) 

change lambda arbitrarily, assuming a unique value across their sample, we use proxy variables 

for it based on our data. In particular, when bj is the amount of the good consumed in a day, 

lambda is the number of days over which the subject expects to consume the quantity of the good 

received as reward. We first calculate daily consumption for each individual from data on 

consumption of each good in a typical month and we use this value as bj, we also asked 

respondents about the period over which they would consume the rewards for matooke, beef and 

sugar, and we use their answers to calculate lambda for each individual (the averages were 6 

days for matooke, 7 for sugar and 2 for beef). Results are presented in the rows for Background 3 

                                                           
39

 This might be related to the explanation by Soman et al. (2005) pointing that individuals overestimate the 
availability of the good in the future (underestimating their future constraints). 
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in Table 1.8; they are similar to those using Background 1 and consistent with our previous 

estimations. Finally, using the same procedure to get bj, we defined lambda as the ratio between 

reported typical monthly consumption for each good and the amount of each good potentially 

received as reward. Results are presented in the rows for Background 4. Discount rates are 

higher for all goods in this case, but differences between matooke, sugar and beef on the one 

side, and school supplies, money and airtime on the other, become statistically significant again. 

1.3.3.5 Effect of Demographic Characteristics 

We find that approximately 50% of our sample exhibit higher discount rates for sugar, 

beef or matooke than for money; and 22% higher rates for the three goods than for money. This 

provides evidence both for context specificity and for some general components of time 

preferences since discount rates are statistically the same across goods for the other 50% of the 

sample. 

Considering that the results presented in the pooled estimations control for individual 

fixed effects, we can claim that the differences we observe in discount rates across goods are not 

driven by individual characteristics that are the same across goods. On the other hand, the joint 

elicitation procedure estimates an average discount rate for each good, which can depend on 

demographic characteristics.  

As we have mentioned before, we find that gender significantly affects the estimated 

discounts rates in the joint elicitation, with women having higher risk aversion and lower 

discount rates. However, as we have seen in Table 1.4 (see also Column (4) of Table 1.7), we 

find that the ranking across goods is preserved even for women. In order to also allow for 

heterogeneity of responses not captured by observable characteristics, we follow Andersen et al. 
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(2008) in estimating random coefficients by Simulated Maximum Likelihood. The risk aversion 

parameter and the discount rate (for each good) are considered random coefficients, and a 

bivariate Normal distribution is assumed for the two of them.40 

The estimated means for the discount rates are all very similar (and statistically 

indistinguishable) to those of the previous maximum likelihood estimates that assumed zero 

standard deviation. The estimated standard deviations for the discount rates of matooke, school 

supplies, money and airtime are not significantly different from 0, while the ones for beef and 

sugar are only significant at the 10% level. Furthermore, we cannot reject the hypothesis that the 

standard deviation of discount rates is the same for all goods, and we still find the same 

significant differences in the means as before. 

1.4 Why Differences in Discount Rates Across Goods? Qualitative Discussion. 

As some of the early twentieth century economists argued, time preferences can be the 

result of diverse psychological motives (see the discussion in Frederick et al., 2002). We do not 

find evidence to determine particular motives that may lie behind the differences in discount 

rates across goods in our sample. We included self-reported impulsivity measures and found the 

highest values for sugar and matooke, but also high values for phone airtime. Moreover, these 

measures are not correlated with the discount rates. On the other hand, as reported in Section 

1.3.3.3, we see a high correlation between discount rates and the self-reported questions about 

the desire to have the good the same day or in a month. We think that these questions reflect 

“pure” time-preferences, which validates our elicitation procedure.  

                                                           
40

 We simulate the likelihoods for random draws (using Halton sequences of uniform deviates) from this 
distribution and we average over these simulated likelihoods. In future work it would be important to allow for more 
flexible distributions, like the Logit-Normal used by Andersen et al. (2011), in order to allow for non-symmetric 
distributions. 
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We can say that matooke, sugar and beef are relatively expensive sources of calories for 

households in the area. With a back of the envelope calculation,41 we find that beef is the most 

expensive source of calories, with a cost per kilo-calorie absorbed of 2.67 Ush. For matooke42  

and sugar the cost is 0.97 and 0.64 Ush respectively, more expensive than beans or rice (0.58) 

and maize flour (0.24) that are also available in the area. An alternative source of proteins than 

beef is groundnuts, with cost per kilo-calorie absorbed of 1.28. Nevertheless, these three goods 

add up to 47% of expenditures in our list of goods, which in turn represent 57% of total non-

durable expenditures reported in the background survey. 

At least part of these expenditures might be reflecting the existence of self-control 

problems. In the next chapter, we apply these results to a model that explain how self-control 

problems generated by good-specific discounting can interact with poverty. There are some 

biological explanations on why people might be more impatient for high-sugar and high-starch 

food (such as matooke) than for other goods, and that these impatience levels might be correlated 

with self-control problems.43 We abstract from the causes of the differences and focus on the 

consequences of observing good-specific discount rates. 

1.5 Summary of Results for Chapter 1  

Our estimation of good-specific discount rates led us to reject the hypothesis that 

discount rates are equal across all goods. We identified a group of three goods for which people 

in our sample are on average more impatient. The following table presents a summary of our 

                                                           
41

 We follow the procedures and data on calories and retention for Uganda from Appleton (2009) and we 
update prices with information from INFOTRADE (2010) for the relevant market in August 2010. 

42
 Matooke is the principal staple in volume produced and consumed in the region (highest in the world), 

and an important part of the daily diet for local households. 
43

 See Agras (2010) for a review of different explanations. 
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results for the differences between sugar and money (similar conclusions can be derived for 

matooke and meat): 

 

As expected, the estimated levels of discount rates vary with the modeling assumptions. 

But, the estimated differences in discount rates are similar. We find that the relative ranking in 

discount rates across goods is stable and the three goods with higher discount rates appear in the 

first positions in all cases, even after taking good-specific confounding factors into account. 

While there could be additional goods with larger discount rates than money, the point is 

that we can reject the hypothesis that time preferences are completely general. Furthermore, if 

we consider that matooke, sugar and meat are the goods with higher discount rates that are more 

relevant for our sample in terms of consumption, we can group them into a high-discount group. 

This will allow us to test whether the share of expenditures on this group is decreasing or not 

with income, which is the key additional assumption that can explain a poverty trap when 

combined with self-control problems in the form of good-specific discounting. 
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Chapter 2. Application: Good-Specific Discounting and Poverty Traps 

Chapter 1 shows that for the sample under study, we can reject the null hypothesis that 

the same discount rate is applied to all goods. Under certain conditions, developed in a recent 

self-control model, good-specific discounting can explain the persistence of poverty and low 

savings by the poor. This chapter provides empirical evidence for these conditions in the context 

under study by showing that the share of expenditures on those goods with higher discount rates 

is decreasing with income. 
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2.1 Self-Control Models: Good-Specific vs. Horizon-Specific Discounting 

The lack of self control can be understood as the inability of a person to follow through 

on a desired plan or action (Bernheim et al., 2011). As mentioned in Chapter 1, most of the 

attention in the literature explaining self-control problems has been focused on horizon-specific 

discounting models instead of good-specific discounting.44  

A simple example might help understand the differences between the horizon- and the 

good-specific discounting models. To show time-inconsistency with a quasi-hyperbolic model, 

we only need one good and three periods. The first period self maximizes U(x1) + βδ U(x2) + 

βδ2U(x3), while the second period self maximizes U(x2) + βδ U(x3), where δ is the discount 

factor (the inverse of the discount rate). The intertemporal marginal rate of substitution between 

period 3 and period 2 consumption has a weight of δ for period 1 self, but one of βδ  for period 2 

self. This generates a disagreement between the present and the future selves on the level of 

consumption over time.45 In the case of good-specific discount rates we can show time-

inconsistency with two goods and two periods. The first period self maximizes U(x1) + δx U(x2) 

+ V(y1) + δy V(y2), while the second period self maximize U(x2) + V(y2). Therefore, the 

marginal rate of substitution between goods x and y in period 2 has a weight of δx/δy for period 1 

self, but a weight of 1 for period 2 self. In this case, the disagreement between the present and 

the future self is on the composition of consumption. The time-consistent case of no 

                                                           
44

 An alternative literature explains self-control problems without assuming time-inconsistent behaviors. 
See Lipman and Pesendorfer (2011) for a recent survey of these models where preferences are defined over menus 
instead of over consumption. 

45
 Dual-selves economic models (Thaler and Shefrin, 1981 and Fudenberg and Levine, 2006) capture the 

idea that people are governed by multiple agents with different preferences. See also Milkman et al. (2008) for a 
psychological model of conflict between a “want” self focused on short-term pleasure and a “should” self 
representing long-term interests. 
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disagreement between the two selves is obtained when β is one in the first case, and when δx=δy 

is 1 in the second case. 

2.2 Extended Banerjee and Mullainathan Model  

Banerjee and Mullainathan (2010) present the first general model of self-control 

problems based on time inconsistency on the composition and not on the level of consumption. 

Different discount rates across goods generate a disagreement between the present and future 

selves on the composition of consumption. The possibility of self-control problems leading to a 

poverty trap rests on their assumption that expenditures in goods with higher discount rates 

increase less than proportionally with income. 

In order to understand the assumptions required to predict a poverty trap, we can look at 

the Euler Equation derived from a general version of Banerjee and Mullainathan (2010), in the 

spirit of the extension presented in their appendix.  

Consider an individual who lives two periods t=1, 2 and can spend her income on two 

different components of consumption xt and zt (or indexes of spending on two groups of goods). 

The following utility function allows for different discount factors (the inverse of discount rates) 

for the two goods: 

  

We can distinguish three relevant cases:  

1) If δx = δz, this would be the utility function that a time-consistent individual with separable 

preferences maximizes;  
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2) If δz = 0, this becomes the utility function used by Banerjee and Mullainathan. Period 1 self 

does not value tomorrow's self spending on good z, which is seen as a good with no anticipatory 

utility, while x is seen as a good that provides at least some anticipatory utility. 

3) If δx > δz > 0, the model allows for the two selves giving some positive weight to the two 

components of consumption, but x  is weighted more heavily than z  by the forward-looking self.  

We can choose units so that all prices are equal to 1, and proceed recursively to solve the 

optimization problem. For simplicity of exposition, following Banerjee and Mullainathan, let us 

assume that the individuals earn deterministic income y1 in t=1. They can save w1=y1-x1-z1  and 

invest in an income generating function f(w1,θ)  with random shock θ , where f  is increasing in 

w1( to allow for lending and borrowing with or without constraints at different rates), 

differentiable and concave in w1. In t=2, the individual receives an uncertain income y2(θ’) .  

Period 2 self maximizes U(x2) + V(z2) subject to the budget constraint x2+z2=c2; the 

standard demands x2(c2), z2(c2) are derived. Period 1 self is assumed to be sophisticated and 

takes these functions into account to maximize: 

 

subject to: w1=y1-x1-z1 , c2=f(w1), θ) + y2(θ’), and non-negativity constraints. Assuming an 

interior solution exists, the Euler Equation for the problem is derived in (12): 

 

The implications of the three cases mentioned above are the following:  
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1) If δx = δz, the second term in (12) vanishes and yields the traditional Euler Equation 

for time-consistent consumer maximization problems.  

2) If δz =0 , (12) becomes  

 

The last term represents the part of the marginal unit moved to the future that is spent in goods 

that yield no utility for the present self (what Banerjee and Mullainathan call the “temptation 

tax”). Only the fraction 

  

is spent in what the forward-looking self wants; sophistication about future expenditures pushes 

the decision maker to spend more today than she would under perfect commitment.  

3) If δx > δz > 0, the intuition is similar to the second case, we can see that there is a 

disincentive to save when the discount factors applied to the two goods are different. Lacking 

other commitment mechanisms, the individual will increase present consumption in order to 

limit the resources available for her future self. 

When discount rates are different across goods, the shape of the last term plays an 

important role for the possibility of a poverty trap. It is precisely this term that allows self-

control problems to be related to economic circumstances. 

 In particular, if dz2/dc2 is constant, rich and poor are affected similarly by self-control 

problems: both groups face a disincentive to save. On the other hand, if it is decreasing in c2, the 
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richer are less affected by self-control problems because they spend a smaller share of their 

income on high-discount goods and, therefore, they face a weaker disincentive to save. Only in 

this last case, the model predicts the possibility of a poverty trap.46 Since we find higher discount 

rates for a group of goods, we can test the assumption required to predict a poverty trap by 

looking at the Engel Curves for the share of expenditures on these goods. 

2.3 Engel Curves 

The assumption that dz2/dc2 is decreasing in c2, can be evaluated in our case by looking at 

whether the fraction spent on matooke, sugar and meat (the three goods with higher discount 

rates identified as z goods) decreases with income (proxied by total expenditures47). In order to 

do this, we use a module specially developed to capture expenditures in a typical month for the 

same goods for which we estimated discount rates in the first survey. 

2.3.1 Non-Parametric Estimation 

 

Our measure of total expenditures, calculated as the sum of reported expenditures in the 

18 goods of the list (excluding money), has a high correlation (0.63) with the measure of total 

expenditures that includes every possible expenditure as reported in the background survey. To 

avoid the influence of outliers, we follow Banks et al. (1997) and trim any observation that lies 

outside three standard deviations of the mean for log expenditures and the good expenditure 

shares. 

                                                           
46

 Technically, Banerjee and Mullainathan prove that if the derivative is constant, the maximization 
problem is strictly convex and the corresponding demand functions for xt and zt vary continuously with income. 
Whereas in the decreasing case the second order conditions of the problem would be violated for valid demand 
functions and a local minimum can be found at a certain level of consumption, which implies that c2 jumps 
discontinuously at a certain threshold of income. 

47
 As Deaton and Zaidi (1999) point out, consumption is a more satisfactory measure than income for 

developing countries; we use expenditures data as our best approximation. 
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As a first piece of evidence, we present nonparametric kernel-weighted local linear 

regressions for the Engel Curves of the high-discount goods (matooke, sugar and meat) and for 

the low-discount rate good with largest share of expenditures in our sample (school supplies). 

Figure 2.148 shows that the share of expenditures in sugar is decreasing in total expenditures, the 

share of meat increases initially and then decreases with total expenditures, and the share of 

matooke increases with total expenditures for a larger fraction of the distribution until it becomes 

approximately constant.49 In comparison, the share of expenditures on school supplies is almost 

constant for all the distribution of expenditures. This indicates that the required assumption to 

predict a poverty trap might be valid for sugar and meat, but not for matooke. The one for 

matooke is an interesting pattern; the main explanation in the literature would be that households 

switch to higher quality food items when total consumption increases, and that they consider 

matooke as a preferred food. This is a feasible explanation, since matooke is a relatively 

expensive source of calories.50 

Nevertheless, when we divide goods into a high-discount (including sugar, meat and 

matooke) and a low-discount group (including the other 15 goods), we can see in Figure 2.2 that 

the Engel Curve for the share of the high-discount group presents a pattern in accordance to the 

assumption in the model, it decreases with income.51 It initially increases until around 9 dollars 

or the 20th percentile in total expenditures, and then it decreases; with the inverse pattern for the 

                                                           
48

 We remove the tails in the graphs where estimation is less precise. The graphs were obtained using the 
lpoly command in Stata version 10.1, with degree 1, default Epanechnikov kernel and rule of thumb bandwidth. 
Results are robust to using different bandwidths. 

49
 The turning point for the meat share Engel Curve is around 7.4 dollars or the 15th percentile in the 

distribution of total expenditures, while for matooke it is only at around 20 dollars or the 45th percentile. 
50

 See also Jensen and Miller (2010) for a related explanation in terms of Engel Curves for calories shares. 
Kedir and Girma (2007) find as well a turning point for food at high levels of expenditures for Ethiopia. 

51
 As Banerjee and Mullainathan (2010) remark, the assumption does not necessarily hold for people who 

are at the margin of starvation, for whom the first units of nutritious goods might be more valuable than any other 
good. This can explain the initial increase in the Engel Curve for the high-discounting group in Figure 2.2. 
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low-discount group. Therefore, if we assumed that these three goods are the only ones, or at least 

the most relevant ones in terms of consumption, with higher discount rates, the assumption of the 

model would be satisfied. 

2.3.2 Parametric Estimation 

 

In order to control for observable factors, we calculate elasticities following Banks et al. 

(1997). We first estimate quadratic52 OLS equations for the share of each good or group of goods 

on log expenditures, controlling for observable characteristics (size of the household, fraction of 

children over total members in the household, age, dummies for gender, literacy, ability scores, 

and location53). Elasticities are then calculated using the estimated coefficients for each 

individual, and a weighted average is constructed with weights being equal to the individual's 

share of total sample expenditure for the good.  

The elasticities presented in Table 2.1 validate the intuition from the graphs. We can see 

that average weighted elasticities for sugar and meat are statistically significantly lower than one, 

while for matooke the elasticity is larger than one. Similarly, for school supplies, the low-

discount good with larger expenditure share, the average elasticity is larger than 1. When we 

divide goods into two groups, we see that the average weighted elasticity for the high-discount 

group, which represents 47% of expenditures, is 0.91 and statistically significantly lower than 1. 

Again, this provides evidence for the key assumption in the model. 

 
                                                           
52

 As Banks et al. (1997) explain; parsimony and the properties derived from utility theory restrict the non-
linear terms in Engel Curves to being quadratic in log income. 

53
 The location dummies are used as controls for variation in relative prices, which are relatively 

homogenous in our area of study. As Attanasio et al. (2009) point out, if relative prices diverged across villages they 
would enter non-linearly in the regressions. 
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2.3.3 Caveats 

 

The results in this section are subject to some caveats. Firstly, we have detected only 

three goods with significantly higher discount rates, but it could be the case that there are other 

goods that also exhibit high discount rates. If some of these goods behave like matooke in our 

sample, we could see expenditures in the high-discount group actually increasing with income. 

Secondly, it is possible that for a population with a greater variation in income, consumption of 

goods like matooke would reach satiation at even lower percentiles of the distribution, and the 

assumption of decreasing expenditures might become more feasible. Thirdly, we are using data 

on expenditures; data on consumption might lead to different results. In particular, there is an 

important trade-off for households in our sample about consuming the matooke they produce or 

selling it at higher prices; we are not able to capture this trade-off with our data. 

Finally, it is important to control for endogeneity and non-classical measurement error54 

in the estimation of the Engel Curves. As Attanasio et al. (2009) point out, total expenditures 

might be correlated with the residuals of the demand system and different taste shifters for 

different goods might generate bias in opposite directions. However, the typical instrumental 

variables used in the literature for developed countries are wages or labor income, which are not 

valid instruments under non-separability between consumption and leisure choices, a typical 

finding in developing countries. Attanasio et al. (2009) use expected income range as 

instrumental variable in one of the few papers using instrumental variables to estimate Engel 

Curves for a developing country. After instrumenting for total expenditure, they find that food is 

a necessity for almost every household in their sample; while their OLS estimates indicated that 
                                                           
54

 See Lewbel (1996) and Kedir and Girma (2007) for the implications on non-classical measurement error 
in this context. 
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food only becomes a necessity after the 10th or the 20th percentile in total expenditures, 

depending on the specification.  

In preliminary analysis, we use the estimator proposed by Chernozhukov et al. (2009) to 

control for endogeneity following a control function approach. We use as instruments three 

dummy variables measuring expected income trends following a similar logic to the one by 

Attanasio et al. (2009). These variables are self-reported indicators on whether the respondent 

expects her income in two months to be higher, lower or the same as expected income in one 

month. They are jointly significant in the first stage for total expenditures even after including 

covariates. When we replicate the procedures to calculate elasticities in Table 2.1, we find for the 

high-discount group an average weighted budget elasticity of 0.66 with standard error of 0.01 

obtained with 100 bootstrap replications (results available upon request). This value is lower than 

the OLS one, and statistically significantly below 1. Although this preliminary analysis raises 

concerns about the importance of controlling appropriately for endogeneity, it validates our 

previous conclusions. 

2.4 Concluding Remarks on Chapters 1 and 2 

Most of the literature providing empirical evidence to explain self-control problems has 

focused on showing that discount rates might decrease with the time horizon. However, we can 

also explain time-inconsistent behaviors if we allow for discount rates being different across 

goods. This paper provides evidence rejecting the hypothesis that the same discount rate is 

applied to the utility of all possible sources of consumption, implying that self-control problems 

could be at least partly explained by good-specific discounting. 
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We find significantly higher discount rates for three goods than for money and a list of 

other goods available in the area under study. Furthermore, we show that although the estimated 

levels of discount rates vary when we relax the main modeling assumptions needed to identify 

discount rates, the relative ranking across goods is stable. The differences we find in discount 

rates across goods are not only robust to controlling for the main confounding factors mentioned 

in the literature (such as the use of hypothetical instead of real choices, the assumption of zero 

background consumption and the curvature of the utility function), but also for good-specific 

factors (including resale opportunities, expected prices and storage capacity). 

We estimate discount rates for a sample of poor rural households with characteristics that 

are also observed in other countries of Eastern Africa. While our list of goods is specific to the 

area under study in Central Uganda, our procedures can be replicated in other contexts. Our goal 

is to present robust evidence for good-specific discounting in at least one context. 

In addition, this context is particularly relevant for the application of our results. This 

paper is the first to provide empirical evidence for the assumptions required to predict a low-

asset poverty trap generated by self-control problems in the form of good-specific discounting. 

By estimating Engel Curves, we show that the share of expenditures on goods with higher 

discount rates is decreasing with income. Although several extensions should be considered in 

the estimation of the Engel Curves (such as the use of consumption data and improved methods 

to control for endogeneity), our results imply that the poor might face a stronger disincentive to 

save. They might increase present consumption in order to prevent their future selves from 

spending resources in goods with high discount rates. 
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An implication of this finding is a general demand for commitment devices as a direct 

consequence of self-control problems. Nevertheless, the optimal type of commitment device that 

would be required to face self-control problems generated by good-specific discounting might be 

different that the general device restricting cash availability studied in the literature.55 An 

important topic for future research is to understand what specific commitment devices are best 

fitted to face the disagreement in the composition of consumption between the present and the 

future self.  

The existence of a poverty trap would indicate that one-time interventions helping the 

poor start saving can have high impact. In ongoing work, we are conducting a field experiment in 

which we encourage a random sample of the unbanked individuals studied in this paper to open a 

savings account (by covering account opening fees). This design will enable us to test whether a 

simple bank account can offer enough of a commitment mechanism to reduce future 

consumption on high-discount goods and thereby encourage savings among the poor. 

The finding that the poor spend large shares of their income on relatively expensive 

sources of calories is not unique to our study and it has been mentioned as one of the factors for 

their low savings. Banerjee and Duflo (2007) show that the poor around the world spend up to 

7% of their income on “expensive calories”, such as sugar, while they neglect cheaper nutritious 

alternatives. Subramanian and Deaton (1996) note that the poorest decile of rural households in 

Maharashtra spends 12.2% of their total expenditures on sugar, oils and fats. In our case, for 

rural households in Uganda, we find that the three goods with significantly higher discount rates 

are sugar, matooke and beef; which also represent expensive sources of calories and capture a 
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 An example could be the product explored by Gine et al., 2010 that reduces expenditures in tobacco, 
although the goal of that product was to help people quit smoking. 
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large share of total expenditures (a 13% of total expenditures estimated in the baseline survey). 

In these two chapters, we present indirect evidence for the conditions that generate a higher 

disincentive to save for the poor due to self-control problems in the form of good-specific 

discount rates. A topic for future research is to design direct tests to estimate the relationship 

between differences in discount rates across goods, expenditures in expensive sources of calories 

and low savings. 

Finally, another topic for future research is related to the effect of taxes on goods with 

high discount rates. In a model of two goods (consumption and leisure) and infinite periods, 

Futagami and Hori (2010) show that the optimal consumption tax is not zero. However, in the 

context of the model by Banerjee and Mullainathan (2010), with n goods and a finite number of 

periods, a tax on the high-discount goods might reduce their consumption, but it could also 

increase the share of expenditures on those goods, making the self-control problem even more 

relevant. The result will depend on the price elasticities of demand. Studies designed to estimate 

these elasticities and relate them to discount rates can help us understand the impact of taxation 

and food subsidies in this context. 
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Chapter 3. The Impact of Financial Access on Savings for Beneficiaries of 

Social Programs in Mexico 

This chapter studies the impact of expanding financial access on savings for beneficiaries 

of social programs in Mexico. It uses the exogenous source of variability generated by a national 

electronic payments program that opened savings accounts to a group of beneficiaries. The 

decision to open the account was exogenous to the household, and can be linked to the presence 

of a branch of a national development bank (BANSEFI) or a popular financial institution 

connected to its network in the locality where the beneficiary lives. Results based on households’ 

fixed effect models show that the opening of saving accounts increased total savings 

significantly, with larger effects for households living in rural localities, and non-significant 

effects for those living in urban localities. There is a positive effect on balances and number of 

deposits in savings accounts and no evidence of crowding out on informal saving instruments. 

Furthermore, there is also a positive effect on the probability of applying for loans from popular 

financial institutions, which can be linked to the use of households’ savings as collateral by these 

institutions. 
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3.1. Introduction  

 Poor households do not have wide margins for error; a small change in the environment 

can have severe consequences on their lives. Counting with savings could help them mitigate 

extreme situations. As the surveys presented by Banerjee and Duflo (2007) among poor people 

around the world indicate, a significant percentage of poor households might be able to save, but 

they are not doing so. The lack of safe saving instruments might be one of the potential 

constraints for this behavior. A relevant question is then whether access to services from 

financial institutions can improve the saving capabilities of the poor. 

 Two sources of bias can potentially affect the estimation of the causal effect of counting 

with a savings account on total savings.56 Self-selection into banking and endogenous placement 

by financial institutions makes the comparison between individuals with and without savings 

accounts insufficient to attribute causal relationships. The results of this paper will also be 

conditional on assuming no endogenous placement bias, and in particular on ignoring differential 

under-reporting of savings in financial instruments; thus they should be taken with caution. 

Nevertheless, the strategy of this paper benefits from a policy change that makes possible to 

control for self-selection bias. 

 I use the variation generated by an electronic payments program of the Mexican Federal 

Government, which consisted of opening savings accounts in popular financial institutions to 

beneficiaries of social programs, as an exogenous source of variability –not affected by self-

selection into banking- to estimate the effect of access to formal savings instruments on total 

savings and other outcomes. I compare the outcomes for two groups of beneficiaries of social 

programs who did not have any savings account in a financial institution before the program. For 

                                                           
56

 See Section 3.2 for a review of the literature including a series of recent field experiments that do not 
suffer from these sources of bias. 
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one group, savings accounts were opened by the authorities of the social programs to deposit 

electronic payments. For the other group, no account was opened and they receive the benefits in 

cash. The distinction between the two groups is based on the availability in the locality where the 

beneficiary household lives of a branch of the National Savings and Financial Services Bank 

(BANSEFI) or of a popular financial institution (caja de ahorro) that took the decision to 

become part of the national network related to that bank (L@ Red de la Gente). The decision to 

join this network is taken by the manager of the caja, and can be considered exogenous to the 

household.  

Provided that the location decision by BANSEFI and the decision by the popular 

institutions to become part of the national network are not correlated with the level of savings in 

a given locality, it is possible to estimate the desired effect without bias. Several checks will be 

made in this regards, such as controlling for locality trends and locality fixed effects. I use a 

unique panel dataset on households, collected by BANSEFI, which includes data from 

2003/2004 to 2006/2007 (see section 3.5). 

 I find a positive and significant effect of counting with an exogenously opened savings 

account on total savings, which are constructed as the sum of self-reported savings in formal and 

informal instruments. The effect is leaded by an increase of savings in savings accounts at 

popular financial institutions. The number of transactions related to the accounts significantly 

increases, with deposits growing more than withdrawals, which indicates that the accounts are 

actively used. I do not find a crowding out effect on other informal saving instruments, but I 

estimate an increase on the percentage of total savings hold in safe instruments as opposed to 

unsafe savings instruments (money under the mattress). Finally, I find a positive and significant 

effect on the probability of applying for a loan from a popular financial institution, but not from 
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informal sources. The popular financial institutions (cajas de ahorro) in Mexico use savings 

deposits as collateral to grant loans, thus the finding is consistent with a positive effect of the 

electronic payments program on savings. 

These results indicate that the electronic payments program might have a multiplier effect 

by increasing deposits and fostering higher access to credit. As Morduch (1999) remarks, 

counting with the possibility to mobilize deposits might be essential for microfinance institutions 

to avoid a high dependence on subsidies. All around the world, institutions providing financial 

services to low-income individuals have been shifting their restricted focus on microcredit 

towards the broader concept of microfinance, which includes the provision of other banking 

services such as savings (Morduch, 1999, Armendáriz and Morduch, 2005).  In Mexico, 

microfinance institutions are not allowed to provide savings services, but popular financial 

institutions appear to be accomplishing that role (see section 3.5 for a more detailed description).  

Almost 8.5 million people are beneficiaries of social programs in Mexico; 6.7 million of 

them received payments in cash in 2008. The expansion of electronic payments through 

commercial stores branches and the use debit cards are important forthcoming projects of the 

Federal Government, and the results of this paper could give interesting insights for them. 

In Section 3.2, I present a review of the literature evaluating the impact of expanding 

access to saving instruments for poor households. In Section 3.3, I describe the context of the 

program in relation to the evolution of the Mexico’s popular savings and credit sector. Section 

3.4 presents the data and Section 3.5 describes the identification strategy. Section 3.6 shows 

results and robustness checks. Finally, section 3.7 concludes.  
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3.2. Effects of financial access on savings for poor households 

Poor households around the world spend a significant fraction of their budget on non-

essential goods, meaning that there is room for some of them to save (Banerjee and Duflo, 2007; 

Collins et al., 2009). As Karlan and Morduch (2009) point out, there are several models to 

explain individual motivations to save, but no single theory has provided a good fit of the data. 

While the lifecycle hypothesis remains the most influential model, precautionary savings models 

are often a better fit for poor households (Deaton, 1997).  

A consistent theoretical and practical prediction is that poor households need mechanisms 

to make small deposits and large withdrawals, since most of their needs (to cope with 

emergencies, acquire assets, and develop micro-businesses) come in lump-sums, whereas income 

is usually received in small installments (Karlan and Morduch, 2009; Rutherford, 2001). When 

considered together with temporal inconsistency and self-control problems, these facts limit the 

choice of saving instruments for the poor (Mullainathan and Shafir, 2004).  

Anecdotal evidence of saving constraints for poor households is abundant. Many 

theoretical papers provide indirect evidence of saving constraints by showing that households are 

willing to pay a premium to save securely (see references in Dupas and Robinson, 2009 and 

Aportela, 1999). For Mexico, Mansell Carstens (1995), Conde Bonfil (2000) and Klaehn et al. 

(2006) consistently point out the use by poor households of saving instruments with negative real 

returns. 

The possibility to save in safe instruments may help poor households avoid the 

temptation to spend cash impulsively and reduce the risk of theft and access by other household 

members (Bertrand, Mullainathan and Shafir, 2004; Mullainathan and Shafir, 2000). For 

example, evidence of self-control problems affecting the level of savings by the poor has been 
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found in relation to agricultural investments in Kenya (Duflo et al., 2010) and demand for 

commitment products in the Philippines (Ashraf et al., 2006). The model by Banerjee and 

Mullainathan (2010) presented in Chapter 2 of this dissertation implies that the poor face a 

stronger disincentive to save due to self-control problems in the form of good-specific discount 

rates; empirical evidence in this regards is provided in Chapter 2. Besides this “temptation tax”, 

which pushes the poor to protect their resources from their future selves by under-saving, 

Fafchamps et al. (2011) study what they call a “social solidarity tax”.  According to this 

mechanism, the poor try to protect resources from others by under-saving. The disincentive to 

save comes from the fact that resources can be appropriated either by other household members, 

especially from the spouse (for evidence see: Anderson and Baland, 2002; Ashraf, 2009; 

Schaner, 2011), or from extended family members (for recent experimental evidence see: Dupas 

and Robinson, 2012, Dupas and Robinson, 2011, Brune et al., 2011 and Jakiela and Ozier, 2011). 

Finally, the lack of a simple safe place where to store the money can be as well an important 

factor discouraging savings (Dupas and Robinson, 2011). 

Furthermore, by saving the poor might be more likely to accumulate assets to use as 

collateral; to build up reserves to reduce consumption volatility and to avoid expensive credits 

(Morduch, 1999, Karlan and Morduch, 2009). Finally, access to a savings account in a financial 

institution might improve as well the liquidity of savings for poor households; since they tend to 

save in highly illiquid instruments (ROSCAs- known as tandas in Mexico-, animals, inventories) 

that are not as appropriate for a quick response to shocks. Therefore, we could expect a positive 

effect on savings for poor households from the opening of accounts in financial institutions. 

The impact on savings of access to saving instruments for low-income households has 

been estimated in a series of papers.  Dupas and Robinson (2009) provide the first experimental 
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evidence for the existence of saving constraints. Their intervention in Kenya consisted of 

offering to open interest-free saving accounts for a randomly selected sample of poor daily 

income earners. They find high take-up, positive impacts on productive investment levels and a 

lower probability of liquidating inventory to pay for health shocks among women with new 

saving accounts, but not among men. They argue that the use of saving instruments with very 

negative returns can be linked to women’s temptation to expend cash due to present biased 

preferences or lower bargaining power inside the household and the constant demand of funds 

from the family. These findings are consistent with households’ preferences to restrict their own 

future choice set, a prediction of models incorporating hyperbolic preferences and temptation 

theories.   

The literature on the effect of access to savings services in development countries has 

been growing since I began writing this paper. There are several ongoing randomized field 

experiments showing in general positive, but heterogeneous results (see Kendall (2010) for a 

list). Among the ones that offer simple savings accounts or similar mechanisms we find: Dupas 

and Robinson (2012), Dupas and Robinson (2011) and Dupas et al. (2012) in Kenya; Brune et al. 

(2011) in Malawi and Prina (2012) in Nepal. 

In a related experimental study among Mexican immigrants in the U.S., Chin, Karkoviata 

and Wilcox (2009) randomly assign a group of individuals to receive further assistance to get an 

identification card that can be used as identity proof in order to open a bank account in the U.S. 

By using this exogenous source of variation, they find that holding an U.S. account increases 

total savings as a share of total income in 23 percentage points five months after the experiment 

at the expense of a decrease in remittances. 
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With regards to non-experimental evaluations of the expansion of financial services to the 

poor, we can mention the paper by Burgess and Pande (2005) showing that a rapid expansion of 

a rural banking program in India offering savings and credit instruments caused a significant 

decrease in rural poverty. A similar program is studied in Mexico by Aportela (1999) who 

measures the impact on saving rates of the expansion of a Mexican savings institute setting 

branches in postal offices in the 90s.57 Using a differences-in-differences model, he finds that the 

program increased saving rates in five percentage points for some of the poorest households and 

there was no evidence of crowding out with informal saving mechanisms. A note of caution is 

that the institute decided to expand to the places that were closer to its previous branches, and the 

previous branches might have been located strategically, which may generate a bias in the 

results. Aportela (1999) finds no correlation between pre-existing saving rates and poverty rates 

with the treatment municipalities, nor any evidence of an operational plan that could have 

confounded the analysis, which would also play in favor of my identification assumption. 

 A similar identification strategy is used by Bruhn and Love (2009) who compare the 

changes in municipalities’ outcomes before and after the opening of new branches of Banco 

Azteca in Mexico. They use a differences-in-differences model in which they control for the 

possibility of different time trends in outcomes across municipalities. They find no impact on the 

creation of formal businesses, and an increase in informal businesses only for men. They also 

find a reduction in unemployment and an increase in income that can be related to the findings 

by Karlan and Zinman (2009) for the effects of consumer credit on households’ welfare in the 

Philippines. Finally, Kaboski and Townsend (2005) find significant long-term effects on assets 

growth linked to the expansion of village banks in Thailand.  

                                                           
57

 I study a new expansion in the number of accounts of the equivalent to that institute since 2004; it was 
then called PAHNAL and now BANSEFI. 
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Duryea and Schargrodsky (2008), in a paper that is closely related to this article, also use 

the potentially exogenous source of variation generated by governmental programs opening 

savings accounts to pay cash transfers to beneficiary of social programs.58 They find only mild 

changes in savings for a program in Argentina.  

When explaining the take-up and usage of financial services, we can see that simple 

situational factors can significantly influence behaviors (Bertrand, Mullainathan and Shafir, 

2004). Bertrand et al. (2010) show that marketing features can be as relevant as transaction costs, 

liquidity or interest rates. In the same direction, Chin, Karkoviata and Wilcox (2009) conclude 

that inertia and status quo biases have kept some Mexican migrants living in the U.S. in an 

unbanked state.  

 In the Mexican case, there is evidence that wealth and schooling are relevant factors to 

explain usage of financial services, but also safety and trust (Djankov et al., 2008, Woodruff and 

Martinez, 2008). As we will see below, to improve trustworthiness of the popular credit and 

savings institutions was a key part of the new law for the sector in Mexico (Klaehn et al, 2006). 

Furthermore, the decision to open an account to beneficiaries of social programs involves a 

change in the default option (receiving the payments in cash) that requires individuals to take 

active steps in order to get hold of cash. This can also increase total savings by reducing 

impulsive expenditures since there is a greater tendency to spend cash available at home 

compared to money deposited in the bank (Thaler, 1999). 

 

 

                                                           
58

 There are also several governmental programs that have opened savings accounts to pay cash transfers to 
beneficiary of social programs; some examples are the ones in Argentina, Brazil, Colombia and Mexico. 
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3.3. The BANSEFI program and the Mexican Savings and Credit Popular Sector 

 The electronic payments program studied in this article consists of the opening of saving 

accounts for beneficiaries of social programs in Mexico in order to allow for electronic payment 

of the benefits.59 Accounts are opened over time for a group of beneficiaries, while the rest is 

still being paid in cash. The key aspect is then to understand why accounts are opened only to 

some beneficiaries and how the timing of the opening was decided. 

 From conversations with authorities of the national development bank, BANSEFI, and 

from the Oportunidades program, the largest social program in Mexico, I have learnt that 

accounts were open initially in 2002 for all beneficiaries that lived in a locality60 that was 

relatively close to a branch of BANSEFI. From 2003, BANSEFI allowed the cajas de ahorro 

that satisfied the regulations of the new Law of Popular Savings and Credits and were registered 

to its national network, to open savings accounts for beneficiaries to receive the payments from 

the social programs. The registration involved incurring certain costs by part of the cajas which 

could imply hiring additional employees and adopting new methods to accomplish the new 

regulations. Nevertheless, they were expected to gain in terms of the amount of funds they would 

be able to mobilize and on reputation from being part of the BANSEFI network.  

Taking as an example the evolution of accounts for beneficiaries of Oportunidades,61 we 

can see in Table 3.1 that the program began in 2002 and grew until 2004 when the percentage of 

households receiving the benefits in an account became stable. In 2004 almost 13% of the 

                                                           
59  Woodruff (2006) includes an analysis of this program using the first two rounds of the BANSEFI 

survey. 
60 According to the 2000 Population Census, there were 199,391 localities in 2,445 municipalities in 

Mexico. A municipality is similar to a county in the U.S. It is the smallest geographic and administrative subdivision 
in Mexico to have its own democratically elected representatives.  

61 Procampo, the second largest social program, began paying in accounts in June 2003 for 94,000 
producers in 6 states. In 2004 payments in accounts reach all localities with BANSEFI branches. I do not have 
global information on the payment methods for the other social programs, but the effects found in the paper are 
similar if I only consider beneficiaries of Oportunidades.  
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localities and 24% of the families that received funds from Oportunidades were receiving them 

in an account. For approximately 90% of the families the accounts were opened in a branch of 

BANSEFI, while for the remaining 10%, the accounts were opened in a caja de ahorro, a 

popular financial institution that had to be incorporated in the national network called L@ Red de 

la Gente. 

 In order to understand the role of the network, and the motives determining the decision 

of the cajas to be part of it, it is important to study the changes in the popular financial sector 

during those years. In particular, the characteristics of the Law of Popular Savings and Credit. 

According to Klaehn et al. (2006), in 2001 there were 618 popular credit and savings 

institutions (IACP) serving 2.3 million people, with a significant lack of supervision and 

regulation. The government had made an attempt in the late 1990s to improve financial access by 

subsidizing the cost of the opening of new branches by the IACP without major success. 

Furthermore, the failure of many of these institutions implied a loss of deposits for poor clients 

which eroded IACP’ trustworthiness. The main goal of the Law of Popular Savings and Credit 

(LACP) was to create a new legal, regulatory and supervisory framework to strengthen the 

institutions that were already working in low-access localities. 

The LACP, passed by the Mexican Congress in 2001, is an attempt to give a formal 

character to the institutions mobilizing deposits from low-income households. It establishes that 

financial cooperatives (mainly cajas populares, cajas solidarias and credit unions) and popular 

financial societies will be grouped under two new legal figures: savings and credit cooperatives 

(SACP), which are non-profit organizations owned by their members, and popular financial 

associations, which are partial for-profit institutions.  
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The LACP regulates those institutions that are mobilizing savings deposits from the 

public, not those offering only credit. Only registered institutions are allowed to keep on 

mobilizing savings. However, the effective application of the law was postponed several times, 

and it did not begin having real effect until 2005 (some institutions had the option to register 

until 2008).62 

Among the institutions mobilizing deposits from the public, commercial banks counted in 

2005 with 60% of the number of branches and 66% of the saving accounts in the system (see 

Tables 3.2 and 3.3). In 2004, 29 of the 32 commercial banks in Mexico offered saving 

instruments, and 8 banks counted with 99% of the saving accounts in banks (Klaehn et al., 2006). 

Nevertheless, branches are situated mainly in urban areas and they do not reach the poorest 

households. 

Skelton (2008) reports that, in 2006, private commercial banks together with BANSEFI 

and other financial intermediaries covered 990 of the 2,454 municipalities in Mexico,63 thus 

1,464 municipalities with 14 million people were not served by any financial institution. In 

response to this, a new Niche Bank Chart has allowed fourteen financial institutions to act as 

commercial banks. Nine of them target the unbanked, low and middle-income costumers. 

Klaehn et al. (2006) estimates that approximately 41% of the individuals in the labor 

force did not have a bank account in 2004, while BANSEFI estimation for 2006 goes down to 

26%. The main difference was represented by the expansion of Banco Azteca, a niche bank that 

made use of the infrastructure of a department store called Elektra to set up its branches. As it 

can be seen in Table 3.3, the number of savings accounts expanded significantly in that 
                                                           
62 A new amendment to the LACP was approved in the end of 2009, setting new rules for the sector.  
63 According to the 2005 Population Count, there are 2,454 municipalities in Mexico, but 94% of the 

population and 98% of the economic activity are concentrated in 450 municipalities, this implies that approximately 
89.3 million people (86.5%) were living in a municipality with at least one financial institution in 2006. 
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institution from almost 5 millions in 2004 to more than 11 millions in 2006. In less than five 

years, Azteca has grown into Mexico’s eighth-largest bank by deposits (Skelton, 2008).  

Bruhn and Love (2009) study the effect of the opening of the Banco Azteca in 2002, 

which followed a strategy of requiring low documentation and size loans comparable to 

microfinance institutions in Mexico. They find a clear rapid growth in savings accounts in 

municipalities with Azteca after December 2002. As we will see below in Table 3.4, the 

correlation between the location of the branches of Banco Azteca and the ones of BANSEFI is 

very high (0.73), so it is difficult to attribute the increase of savings in some municipalities to the 

presence of Banco Azteca. In this paper, I find a positive effect of having a savings account 

opened on households’ savings with and without including the amount of savings hold in Banco 

Azteca or other commercial banks.  

As we can see in Table 3.3, commercial banks had 62% of the savings accounts opened 

in the financial sector across the country in 2006, followed by Banco Azteca with a 20% of the 

accounts and then by the popular banking sector with 17% (9% in regulated institutions and 8% 

in unregulated ones). In terms of clients, the popular banking sector counts with a larger share 

since the number of accounts per client is approximately 1.2, while for niche and commercial 

banks the ratio is close to 2 accounts per person on average. We can appreciate a steady increase 

in the number of saving accounts for all type of institutions, from December 2005 to November 

2007 the total number of accounts increased in 39%. The popular banking sector saw the largest 

increase of 67% (see column 5, Table 3.3), while niche banks and commercial banks saw an 

increase of 36% and 31% respectively. 

The main actors in the popular banking sector are the above-mentioned cajas (financial 

cooperatives). The cajas populares work as credit unions and the cajas solidarias were created 
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by the government to mobilize credit towards rural areas. Many of them are located in rural areas 

and reach low-income populations. Klaehn et al. (2006) estimate that around 100 of the 300 

cajas populares would not adhere to the new regulatory framework or should have to discontinue 

their savings facilities, while around 170 of the 217 cajas solidarias mobilizing deposits would 

be ready to adopt the new framework.  

As we can see in Table 3.2, the number of branches from popular credit and saving 

associations (SACP) that were incorporated into the new framework (column 2) increased from 

236 in 2005 to 1,222 in 2008, while the number of branches of the unincorporated ones (column 

4) decreased from 1,510 to 1,180. In 2009, there are still many SACP that are operating without 

a regulatory framework.  

 The other main actor of the popular credit and savings sector is BANSEFI, the public 

savings bank that was transformed from PAHNAL after the LACP in 2001. BANSEFI has two 

roles: i) mobilizing savings by capturing deposits from the public and investing them in 

government debt securities, and ii) leading the development of the popular savings and credit 

sector. In relation to the first role, we can see in Table 3.3 (column 1) that the number of savings 

accounts in BANSEFI increased significantly from 1,396 in 2002 to 4,057 in 2007, even when its 

number of branches decreased (Table 3.2).  

The main focus of BANSEFI is linked to its second role by which it provides institutions 

with technical assistance and training (De La Torre and Schmuckler, 2006). It aims at capturing 

economies of scale and scope by offering services to registered SACP such as electronic 

transfers, liquidity management and debit and credit cards. Furthermore, the above-mentioned 

network called L@ Red de la Gente is a commercial alliance created to share branches between 

BANSEFI and registered SACP and to facilitate the distribution of financial products in order to 
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reduce distribution and marketing costs. Only those cajas that were part of this network were 

allowed to receive funds from social programs (Oportunidades, Procampo), as well as 

remittances.   

 
 It is interesting to note that the properly called Microfinance Institutions are not legally 

allowed to mobilize deposits from the public in Mexico. This sets obstacles to the worldwide 

trend of capturing savings to improve the budgets of microfinance institutions. The evolution of 

the largest microfinance institution in Mexico, Compartamos, with 477,000 clients, is an 

interesting example in this direction. It was originally an NGO in 1990; in 2000 it was converted 

into a financial association not allowed to capture savings. However, in 2006 it started to work as 

a commercial bank, and in 2008, having satisfied the regulations of the LACP, it announced that 

it was going to offer savings facilities.  

 To conclude with this section it is interesting to provide some evidence about the location 

of the main actors in the Mexican financial sector. Table 3.4 presents correlations of the number 

of branches per locality in Mexico in 2008. We can see that the correlations for the biggest 

commercial banks (Banamex, Bancomer, Banorte and HSBC) have the largest values, indicating 

that these banks tend to locate their branches in the same areas. It is interesting to see that Banco 

Azteca is located in similar places as commercial banks, but its focus is on low-income clients. It 

is perhaps surprising to see that the location of the branches of the national popular savings bank, 

BANSEFI, is highly correlated with the locations of Banco Azteca, slightly correlated with 

commercial banks’ location and almost uncorrelated with the SACP ones. This indicates that 

BANSEFI branches share with bank Azteca those locations that are reached neither by 

commercial banks nor by SACP. This is important since many of the SACP see BANSEFI as 

one of their main competitors in the market, which does not appear to be necessarily the case. 
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Finally, it is interesting to point out that the location of those SACP that are registered 

and form part of L@ Red de la Gente is more correlated to the location of the big banks than for 

the non-registered SACP. Those institutions that are present in the most remote areas are still 

unregulated and unsupervised. This might imply that localities where an account is open in a 

caja to pay beneficiaries of social programs differ from localities in which no account was 

opened. If it were the case that the registration of the caja is positively correlated with the growth 

of savings in the locality, the effects estimated in this paper will be biased upwards, so we have 

to take them with caution. 

 

3.4. Data 

In 2003, BANSEFI and the Secretary of Agriculture, Ranching, Rural Development, 

Fishing, and Nutrition (SAGARPA) started a project to strengthen the Popular Savings and 

Credit Sector and Rural Microfinance Institutions. As part of this project an annual panel survey 

was conducted on 5,768 households in 25 states of the 32 states of the country. The survey is 

representative at the national level, with a total of four rounds from 2004 to 2007.  

The design sampled “Treatment" households, in which one of its members belongs to 

some Popular Savings and Credit Institution (SACP); and "Control" households in which none of 

their members belongs to a SACP or have had any account with a formal bank since 1999, but 

are nonetheless in socioeconomic conditions similar to households of the first group. In a first 

step branches from the popular sector financial institutions were randomly selected with 

probability proportional to their size; for each selected branch thirty clients were randomly 
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chosen. Then, other thirty households from the same or a nearby community who were not 

clients of any financial institutions were selected.64 

The design of the survey makes possible the comparison among different households 

with respect to access to and use of financial services; and it includes a wide range of data on 

formal and informal saving instruments, socio-demographic variables, occupation and 

expenditures. It is also useful to study changes in households over time, in terms of their savings, 

expenditures and use of financial services over the four years.  

The survey also sampled households that participate in social programs such as 

Oportunidades and Procampo, with accounts opened in cajas or accounts opened in BANSEFI 

and neighbors in the same programs with no account opened. As we have mention above, the 

authorities of the social programs opened accounts to all beneficiaries that were living in a 

locality that was relatively close to either a branch of BANSEFI or a caja, thus it is likely that in 

order to find “neighbors” without an account for this “treated” individuals, the interviewers had 

to move at least to the next closest locality. 

In order to have a balanced panel for the same households over time, I will only use data 

from households that were interviewed in the four rounds. This implies considering 3,222 of the 

5,768 households that were surveyed in the first round (March, 2004).65 As Woodruff and 

Martinez (2008) show for the same dataset, there was non-random attrition from the initial 

sample: it differed by wealth and education. They also show that attrition is not correlated with 

the probability of having an account, thus not using data from individuals dropping from the 

                                                           
64 The design of the sample makes it representative of Mexican households that have accounts in cajas or 

BANSEFI, not of all Mexican households; and of unbanked households that live near a household with an account 
in a popular sector financial institution, not of all unbanked households in Mexico. 

65 4,646 households were surveyed in round 2, 3,914 in round 3 and 3,723 in round 4. However, the sample 
was not constant with new households entering and exiting the sample, the 3,222 were the households contacted in 
the four rounds. 



64 

 

sample might not bias the results seriously. However, in my case attrition is correlated with the 

probability of having an account opened in the first round; which is another reason to take the 

results with caution.66  

 Out of these 3,222 households, 1,889 households received benefits from a social program 

of the Federal government in at least one of the four rounds of the survey.67 I only take into 

account those households that did not have any account in a financial institution in 2003. I 

include households who report receiving payments in cash and those who report receiving 

payments of the social program in an account that was opened in some year between 2004 and 

2007.  

In Table 3.5 we can see the number of individuals with (treated) and without (control) an 

account opened by the program in each year. There are a total of 1,022 households, 370 of them 

had an account opened at some point between 2004 and 2007, while no account was opened for 

the other 652 households. 

 Table 3.6 presents basic statistics for these two groups of households in the first round of 

the survey. We can see that households in the treated group are less likely to have a head 

working as farmer or wage-laborer, and more likely to speak an indigenous language. They tend 

to live in a house with no sewage or piped water and with more occupants per room. 

Furthermore, they have on average fewer durable assets68 and receive more income from social 

programs. On the other hand, I do not find significant differences neither in household’s size or 

                                                           
66 I find that individuals who dropped from the sample have on average higher levels of total savings, and 

they are proportionally more in the treated group, at least for the first round. If the program had a smaller effect on 
savings for households with higher levels of savings, attrition could generate an upwards bias in the results.  

67 Beneficiaries of social programs tend to have fewer assets (6,215 pesos as mean value of assets vs. 
14,114 pesos for non-beneficiaries), fewer years of education (6 vs. 9 years), and more precarious houses. 

68 Durable assets include: washing machines, refrigerators, stoves, sewing machines, televisions, radios, 
VCRs, bicycles, motorcycles and automobiles. I use the median reported price for each asset for each year in order 
to calculate the total value of durable assets owned by the household. 
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total expenditures quartile (which is used as a proxy of total income); nor on the age, education 

and civil status of the head.  

 The average household is at baseline a family of 5 members approximately, with monthly 

expenditures69 of around 2,300 pesos, while the consumption basic basket had a price of 1,340 

pesos in 2004.70 A majority of households (82% in the treated group and 78% in the non treated 

group) live in a house they own. A number of 21% of those treated and 24% of those non-treated 

households ran at least one non-agricultural business at baseline, while for an OECD-country the 

average is 12%.  However, the average profits were 774 and 978 pesos respectively (70 and 89 

dollars), which means that those were very small businesses.  

In the second panel of Table 3.6, I present average characteristics in the year 200071 for 

the localities where treated and control individuals lived in 2004. There are no significant 

differences in the value of the marginality index72 constructed by CONAPO, but we can see that 

there are large differences in the percentage of households counting with earthen floor, sanitary 

service and piped water. Most of the differences can be linked to the fact that treated individuals 

are more likely on average to live in urban localities. 

 In Tables 3.7 and 3.8, I present basic statistics for the urban and rural samples separately. 

Following a qualitative study of households in the BANSEFI panel,73 I consider a rural locality 

one with less than 10,000 inhabitants.74  

                                                           
69 Monthly expenditures include weekly expenditures on food, transportation and household goods plus 

monthly expenditures on twelve categories of household services. 
70 Using an exchange rate of 11 pesos per U.S. dollar in 2004, this gives 209 dollars in expenditures, while 

the consumption basket is 129 dollars. 
71 Source: CONAPO “Índice de Marginación a nivel de localidad, 2000”. 
72 The Marginality Index is constructed using the principal component method and it considers for each 

locality: the literacy rate, the percentage of dwellings with running water, drainage and electricity and average 
number of occupants per room.  

73 See CIESAS and UIA (2006). 
74 The definition of a rural locality in the Census is one with less than 2,500 inhabitants, but the qualitative 

study concluded that given the characteristics of the sample seen on the field, it was more appropriate to use 10,000 
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 We can see in Table 3.7, that treated and control households are more similar between 

each other in the urban sample, with only a couple of variables presenting significant differences 

(treated households are more likely to speak an indigenous language, less likely to have piped 

water and their head is more educated).  

In the rural sample, as we can see in Table 3.8, households are also more similar, but 

more differences persist in terms of households’ characteristics (with treated households 

receiving more income from social programs and having fewer durable assets), and localities’ 

characteristics. Thus we will have to control for these variables in the regressions and assume 

that the fixed effects will be taking care of the other unobserved variables that show differences 

between treated and control households. 

 

3.5. Methodology and Identification Strategy.  

My goal is to estimate the effect of having access to a savings account at a financial institution 

on total savings for beneficiaries of social programs in Mexico. In an experimental setting in which 

accounts were randomly allocated to households, both observed and unobserved characteristics would 

be balanced across households with and without an account opened, and one could identify the causal 

effect of having an account by simply comparing savings for those that had and did not have an account 

opened. In the case of the electronic payments program under study, we can consider the opening of 

accounts as a decision exogenous to the household. However, accounts were opened only for 

households living in specific localities, and these localities were not chosen randomly. Thus, the opening 

of accounts can be positively correlated with observed and unobserved characteristics, such as an 

                                                                                                                                                                                           
as a threshold. I run the results by using the 2,500 threshold and they are qualitatively similar. Of the 199,391 
localities in the 2000 census 196,350 had less than 2,500 inhabitants and the average number of people living in 
them was 126.  
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expected increase in savings on treated localities. If this were to be the case, the simple comparison of 

savings for individuals with and without accounts opened would be biased upwards. 

A usual approach to deal with non-experimental data is to estimate an extended differences-in-

differences model:  

it it it i t itY D Xβ λ α µ ε= + + + +                                             (1) 

where itY  is the outcome for household i in the year t (e.g. savings), itD  is a dummy variable 

that takes the value of one after household i has an account opened by the social program, β  is the 

parameter of interest, and itX  is a vector of time-variant observable determinants of output. The 

unobservable determinants of the outcome are reflected in the last three terms. There is a time-

invariant household fixed effect ( iα ), a year fixed effect common to all applicants ( tµ ), and the usual 

error term ( )itε .  

Differences across households in time-invariant characteristics are taken care by the household 

fixed effects. However, the model may not completely eliminate time-varying unobserved 

heterogeneity. If time-variant households’ characteristics are correlated with changes in locality 

characteristics affecting savings, the estimates should be considered upper bounds for the causal effect.  

 Several papers make use of the variation at the municipality or locality level in Mexican data and 

control for locality/municipality fixed effects.
75

 They assume that trends in outcomes for localities 

phased-in in different years are similar before the program under study
76

 and would have still been 

                                                           
75 See for example Barham (2010), Bruhn and Love (2009), Bruhn (2008), Kaplan, Piedra and Seira (2007), 

and Demirgüç-Kunt et al. (2009) 
76 An alternative strategy as in Kaplan, Piedra and Seira (2007) is to run a triple differences-in-differences 

model. For example, we can compare the before and after outcomes in localities with and without accounts opened 
and for eligible (beneficiaries of social programs) and non-eligible individuals (non-beneficiaries). This strategy 
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similar if the program had not been put into practice. In the next section, I will carry out robustness 

checks to evaluate this assumption for my data. 

 In the regressions I control by households’ fixed effects since there are few observations per 

locality in the final dataset.
77

 But, I cluster the standard errors at the locality level
78

 to control for serial 

correlation (Bertrand, Duflo, and Mullainathan, 2004).  

Finally, to mitigate the bias that could arise if there are no comparable households for 

those with accounts opened and vice versa, I present estimates restricting the sample to the 

common support. The common support is constructed on the basis of the distribution of the 

predicted probability of having an account opened at some point between 2004 and 2007.  

 Table 3.9 presents the results of the probit model for the full sample (column 1), the 

urban sample (column 2) and the rural sample (column 3). As we can see in column (1), 

households living in urban localities have higher probabilities of having an account opened and 

this is a valid reason to divide the sample for urban and rural localities. Households with fewer 

assets, larger income from social programs and receiving remittances are more likely to have an 

account opened in the rural, but not in the urban sample. Households speaking an indigenous 

language are more likely to have an account opened if they live in an urban locality. Households 

with a head who is unemployed are less likely to be treated if they live in an urban locality, but 

                                                                                                                                                                                           
would be robust to locality-specific time-varying shocks as long as they impact eligible and non-eligible households 
uniformly across localities. In the BANSEFI panel there is not enough sample size to follow this strategy, but in 
future work one could try such strategy by using the Oportunidades database. 

77 For the first year there are 76 localities with an average of 4.9 treated individuals per locality and 128 
localities with an average of 5.1 control individuals per locality. For some localities there are both treated and some 
control individuals, which could be due to the fact that, even when living in the same locality, the distance to a 
branch of BANSEFI or a caja can be sufficiently different for the social program not to open an account for some 
households. I do not count with information on distance to a financial institution for individuals without accounts, 
thus I cannot check if this was actually the explanation, or there is a misreporting problem. 

78 Results using locality fixed effects or clustering standard errors at the household level are qualitatively 
similar and available upon request. 
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not in a rural one. Figure 3.1 presents the distribution of the estimated propensity score for each 

of the regressions. We can see that there is a wide common support for the three groups, and we 

can discard control and treated households that are very different ex-ante in terms of the 

probability of having an account opened. 

 

3.6. Results 

3.6.1 Effect on Total Savings 

 

My goal is to analyze whether the opening of savings accounts for beneficiaries of social 

programs can be linked to an increase in their savings. We can expect to see an impact since this 

group of beneficiaries is provided with a safe way to store money. For example, in the case of 

Oportunidades, the money goes directly to the savings account of the female head, which can 

allow her to keep it away from the demands in the household, or might reduce the impulse to 

spend cash on hand. 

 Since total income cannot be appropriately calculated from the survey,79 instead of 

estimating savings as a residual, I construct it as the sum of the monetary values of five different 

ways of saving: in savings accounts at a financial institution, in ROSCAs (known as tandas in 

Mexico), with friends/relatives, under the mattress and in kind (animals, machines or tools). 

 In Table 3.10, I present estimates for equation (1), from last section, for the full sample 

and for households living in rural and urban localities separately. In all regressions the dependent 

                                                           
79 In particular data on labor income has a high number of missing values and inconsistencies between 

answers on hours worked, payments and frequency of payments. Agricultural income suffers from similar problems. 
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variable is the logarithm of total savings plus one,80 with total savings constructed as explained 

above. In the first column of each panel I only include the dummy variable for having an account 

opened as a regressor. We can see that there is a positive and significant effect of having an 

account opened on total savings, and the effect is larger for the rural sample than for the urban 

sample (for which it becomes not significant). The second column of each panel presents the 

same regression, but restricted to the common support81 to eliminate non-comparable 

households. The coefficients are affected, but not significantly and conclusions remain the same. 

 Finally, in the third column I include additional time-varying controls, and in column (4) 

I run the regression including these controls and restricting the sample to the common support. If 

the opening of accounts had been exogenous, the treatment variable would not be correlated with 

these variables and results should not change by including them. As it was explained in the last 

section, there can be differences in trends among localities where accounts were opened for 

beneficiaries and localities with no accounts opened, and these differential trends, correlated with 

individual treatments, could also affect individual savings. I include as a control variable the 

marginality index for each locality in 2000 interacted with a linear trend82 in order to capture 

possible differences across localities. The inclusion of this variable does not change the 

coefficient on the treatment variable significantly, and the locality trend variable is not 

significant for all the regressions even when including it as the only control variable.83 

                                                           
80 By taking the logarithm of savings I smooth out extreme values and the distribution for positives values 

looks more similar to a normal. 
81 The common support is obtained by excluding observations from control households with an estimated 

propensity score smaller than the minimum estimated for treated households, and observations from treated 
households with an estimated propensity score larger than the maximum estimated for control households. 

82 The correlation between the 2000 and the 2005 marginality indexes computed by CONAPO is 0.96 for 
the localities in my sample, implying that a linear trend can serve as a good approximation. The marginality index is 
calculated using data from the Population Census or Population Counts, which are only available every five years. 

83These results are not presented in the Tables, but are available upon request. 
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 I also control for other variables that can be affecting savings such as the logarithm of 

total income received by the household from social programs, the logarithm of monthly 

expenditures in the household (proxy for total income), and dummy variables equal to one when 

the head of the household is employed and when the household has received remittances in the 

previous twelve months. While the coefficient on having an account opened changes, indicating 

possible omitted variable bias, it remains significant for the full and the rural sample and the 

previous conclusions remain valid.  

 Nevertheless, there can be changes in localities affecting treated and control individuals 

differently for which I cannot control for. For example, in 2002 there was an economic 

slowdown which was stronger in larger municipalities. In my sample, treated individuals live in 

less populated localities in the rural areas, but in more populated ones in the urban areas. Thus, 

the findings of no significant impact on savings for urban areas, and a significant one in rural 

areas can be correlated with differential shocks in income across treated and control 

municipalities. As a check, I include in the regressions linear trends interacted with data for the 

year 2000 on localities’ population and percentage of employed population with less than two 

times the minimum wage. The inclusion of these variables does not change the coefficient on 

having an account opened.84  

 In order to check that the results cannot be explained by a differential expansion of Banco 

Azteca in treated localities, as found by Bruhn and Love (2009), I redefine the outcome variable 

by excluding savings in bank accounts and re-run the same regressions. I still find a significant 

and positive effect on total savings (excluding savings in bank accounts) for those households 

living in rural localities with accounts opened by the electronic payments program.  

                                                           
84 Results are not presented, but available upon request. 
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 While the effect on total savings must be considered an upper bound, it is a large effect. 

For the full sample the mean of the dependent variable was 1.84 before the opening of accounts 

and the estimated coefficient is between 0.47 and 0.52. The value of these coefficients indicates a 

differential increase of (exp(β)-1)%=68% or 60% in total savings for the treated group in relation 

to the control group during the period under study. The impact, taking the largest coefficient, is 

of an increase in savings in 75% for the rural sample and 54% for the urban sample, though not 

significant in the last case, perhaps because of a smaller sample being available. A possible 

explanation for a larger effect in the rural households might be that households involved in 

agriculture receive income at much longer intervals, which increases the demand for saving 

services.85  

It is also important to understand that this impact comes from a selected group of 

households that report positive savings. For example, in the first round of the survey, 358 out of 

the 1,022 households (35%) in my final sample declare having positive balances in at least one 

of the five ways of saving described above. This is consistent with data from the National Survey 

of Households’ Income and Expenditures (ENIGH), which indicate that 33% of Mexican 

households, for the year 2004, report positive savings in formal or informal instruments.86 

 

 

 

 
                                                           
85

 Karlan and Morduch (2009) remark the specific needs of rural households linked to the perception of 

seasonal income, remote locations, availability of non-cash assets and higher transaction costs. 
86

 Nevertheless, this is the average across all expenditure deciles for the ENIGH sample, while the 

percentages are much lower for households in the lowest deciles (15% for the first decile, 25% for the fourth 

decile). We would expect households that are beneficiaries of social programs in the BANSEFI sample to be 

concentrated in the lowest deciles, and thus the higher percentages I find might be linked to differences in the way 

the savings variable is constructed. 



73 

 

3.6.2 Changes in Saving Strategies 

 Even when there might have been an impact of the electronic payments program on total 

savings, it is relevant to understand how it changed the ways in which treated households save.  I 

re-run the same regression as in section 3.6.1, but using each of the five components of total 

savings as dependent variable, and I find a positive and significant impact87 of the program on 

the balance hold in savings accounts both for the rural and the urban sample, but no significant 

effect on savings in the other four components: tandas, with friends, in kind88 or in cash under 

the mattress. This finding indicates that there was no crowding out effect on informal saving 

mechanisms, and reaffirms the conclusion that the electronic payments program was effective in 

fostering savings since it increased the balances left in savings accounts by beneficiaries with 

accounts opened.  

 Even when there was no impact on the other saving mechanisms in absolute terms, it is 

useful to analyze whether the composition of savings changed. In Table 3.11, I present the effect 

of the program on the percentage saved in each of the different ways of saving considered 

above.89 I find that those households with accounts opened increase significantly the percentage 

saved in accounts90 in around 21% for the urban sample and 12% for the rural sample, in 

comparison to those households without accounts opened. For the urban sample, the percentage 

                                                           
87 The impact is robust to including control variables and restricting the sample to the common support. All 

results mentioned in this section that are not presented in the Tables are available upon request. 
88 For the urban sample I find some evidence of crowing out for savings in kind, but it comes from only 11 

households that were saving in kind in the first round. 
89 I do not present the effect on the percentage in savings with friends because there were not enough 

observations. I present results for the regressions with controls and without restricting the sample to the common 
support, but results are similar when restricting to the common support or when not including additional controls. 

90 As a note of caution, it is important to remark, as Woodruff and Martinez (2008) note, that there was a 
strong change in the distribution of saving accounts balances from 3rd to 4th round of the survey for the full 
BANSEFI sample, indicating a possible problem in data collection. In my sample, I also see an important change in 
that distribution from the 1st to 2nd round. The changes are affecting both treated and non treated households 
similarly in my sample, and thus they might be unrelated to the program under study, but in any case they are 
another reason to take the results with caution. 
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saved in cash under the mattress and in kind is significantly reduced in 20% and 3% respectively, 

while the percentage in tandas increases in 6%, but not significantly. For the rural sample, the 

percentage saved in cash is reduced in 9%, but the effect is not significant, and the ones in tandas 

and in kind do not show important changes. 

 This means that even when the total amount saved increases, households are re-allocating 

their savings from unsafe ways (cash under the mattress) to safer ways (savings accounts). 

However, we have to take into account that this change comes from a reduced number of 

households that are using the instruments. Taking the average among the four rounds of the 

survey, I calculate that only 132 households (13%) declare having positive balances in savings 

accounts, 105 (10%) in tandas, 203 (20%) in cash under the mattress, 53 (5%) in kind and 7 

(0.6%) with friends or relatives.  

  The impact found on the balance hold in savings accounts is not trivial. Even when 

accounts were opened only for households in the treated group, households in the control group 

could have opened an account for some of the years under study.  There has been some concern 

that beneficiaries with accounts opened would not use their accounts, and would take all the 

money out as soon as it was deposited, having to pay for transportation and opportunity costs 

when they would prefer to receive the money in cash.91 This may be the case for many 

households, since 39% of the households with accounts opened did not have positive balances in 

their accounts in the second round of the survey, for example. Nevertheless, there is evidence 

that, on average, households are using their savings accounts. 

                                                           
91 There is some anecdotal evidence that beneficiaries of social programs refuse to leave money in the cajas because 
they are afraid of losing their money or of putting the transfers under risk if balances in accounts are informed to the 
government. However, see Seira (2010) for evidence using administrative data that beneficiaries from 
Oportunidades did use their accounts actively. 
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 In Table 3.12, I present the results of estimating the effect of the electronic payments 

program on the total number of transactions per year, deposits and withdrawals for all savings 

accounts in a household. We can see that having an account opened has a clear positive effect, 

increasing the number of transactions per year in 6.4 for the urban sample and in 4.4 for the rural 

sample.92 While part of this increase is due to a higher number of withdrawals that can be 

trivially related to the fact that treated households are now paid in an account and have to go to 

the bank to take the money out, I also find a positive and significant effect for households with 

accounts opened on the number of deposits that someone in the household makes in the accounts. 

This effects on deposits is larger (4.7 additional deposits) for the urban sample than for the rural 

sample (2.7 additional deposits), which, together with the previous results, indicates that rural 

households are making larger deposits each time they go to the financial institution, while urban 

households go there more often.93 

 

3.6.3 Robustness Check: Years Since Account Was Opened. 

 

Woodruff (2006) finds a positive correlation between the length of time an account has 

been opened and the reported balance in the account. Since in my sample there are households 

with accounts opened in different years, as robustness check for my results, I construct a new 

treatment variable: the intensity of treatment measured by the number of years since the account 

was exogenously opened by the program.94 

                                                           
92 Results are similar in all cases if I do not include other controls or if I restrict the sample to the common 

support. 
93 There is no question in the survey on how much they deposit each time they do so, thus I cannot directly 

check this claim in the data. 
94 As another robustness check I included as well the observations from households with accounts opened 

in 2002 and 2003 that were excluded in the previous analysis. Results are qualitatively similar. 
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I include the variable for treatment intensity in levels and squared in order to allow for 

non constant effects of an additional year with the account opened. One would expect the effect 

of an additional year with the account on savings to be larger for households with new accounts 

than for those who have had the account for some years. This is in fact what I find. In Table 3.13, 

I replicate Table 3.10, but using the intensity of treatment variable. Now the effect is also 

significant for the urban sample, and all the other results remain valid. The effect is larger for the 

rural households, and we can see that it increases with the number of years since the account was 

opened, but at a decreasing rate. 

Table 3.14 replicates Table 3.12 and shows that the results for the use of the accounts are 

still valid when the treatment variable is the years since the account was opened. In this case, the 

effect for the households living in rural localities is larger than before for households with just-

opened accounts, but still lower than the one found for the urban sample. We see again that the 

effect on the number of transactions is increasing in the number of years since the account was 

opened, but at a decreasing rate.  

3.6.4 Effects on Demand of Loans from Formal and Informal Sources  

 

Popular financial institutions (in particular cajas de ahorro) in Mexico use savings 

deposits as collateral to grant loans. In fact, approximately 10% of households with accounts in 

the survey mention being a member and getting loans from a caja as the main reason to hold 

balances in the savings account. Therefore, if the electronic payments program had an effect on 

savings hold in these institutions, we can expect households with accounts opened to be more 

likely to demand loans from these institutions instead of demanding loans from other more 

expensive sources.  
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 Only 1.3% of households in the sample report having applied for a loan from a formal 

financial institution in the five years before the first round of the survey (1% from a popular 

financial institution and 0.3% from a bank). On the other hand, 44% of the households report 

having applied for a loan from an informal source (32% from friends or relatives, 18% from a 

commercial store or dealer, 3.5% from a pawn shop, and 1.5% from a money lender). In Table 

3.15, I present results from estimating the effect of the electronic payments program on the 

probability of applying for a loan from a popular financial institution.95 We can see that having 

an account opened significantly increases the probability of applying for a loan from a popular 

financial institution in around 7% for households in rural localities.96 The effect for households 

in urban localities is between 3% and 4%, but it is not significant. This can be related to the 

previous results on savings, which were also significant for the rural, but not for the urban 

sample. 

In Table 3.16, I present the effect of the electronic payments program on the probability 

of applying for a loan from an informal source (commercial stores, friends/relatives, pawn shops 

and money lenders). The coefficient on having an account opened is not significantly different 

from zero in all regressions, with a small negative value for the urban sample.  

 The interpretation of these results can be that there was an under-satisfied demand for 

loans by poor households, which could not be satisfied by expanding loans from informal 

sources, probably because of their high cost. By fostering savings in popular financial 

institutions, the electronic payments program may allow households to take profit from 

borrowing facilities available in those institutions, which would not have been available for them 

                                                           
95 I also estimated the effect on applying for a loan from either a financial institution or a bank and results 

are similar. When considering applications for loans from banks only, I find a positive, but insignificant effect. 
96 Results using a fixed effects probit model to take into account the binary character of the dependent 

variable lead to similar conclusions than those obtained assuming a linear probability model presented in the Tables. 
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otherwise. Of course, households could have chosen to open saving accounts in formal financial 

institutions motu proprio if it had been beneficial for them. Nevertheless, we can think that the 

electronic payments program, by changing a default option, and decreasing mental and effective 

costs of opening an account, contributed as well to expand credit access to beneficiaries of social 

programs with accounts in popular financial institutions. 

 

3.7. Conclusions 

 I use the variation in the availability of savings accounts for beneficiaries of social 

programs in Mexico generated by a Federal electronic payments program to estimate the effect 

of having a savings account at a financial institution on total savings by comparing households 

with and without accounts opened. Since the decision to open the account is exogenous to the 

household, the results are not affected by self-selection bias, a common source of bias in 

empirical studies. 

However, I do have to assume that the location decision by BANSEFI and the decision 

by the popular financial institutions (cajas) to become part of BANSEFI national network are not 

correlated with the level of savings in a given locality. Aportela (1999) argues in favor of a 

similar assumption for the location of BANSEFI. The fact that the cajas are in most cases non-

profit organizations owned by their members might imply that their decision to join the national 

network is not correlated with expected flows of savings and thus would not generate bias in my 

results. Nevertheless, we have to be cautious and consider the results found as upper bounds. 

 I find positive and significant effects of the electronic payments program on total savings 

for households living in rural localities, and smaller, non-significant effects for households living 

in urban localities. The effects are large and robust to the inclusion of locality linear trends, 
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additional time-varying variables and to restricting the sample to the common support calculated 

on the basis of the estimated probability of having an account opened. The increase in savings 

comes from an increase in the balances hold in savings accounts. I find no crowding out or 

positive impact on other informal saving instruments (cash under the mattress, savings with 

friends, in kind or in tandas/ROSCAs), and the percentage of total savings in savings accounts 

increases significantly in treated households, while the percentage of cash under the mattress is 

reduced. 

 Furthermore, I also find a positive and significant effect of the electronic payments 

program on the probability of applying for a loan from popular financial institutions for 

households living in rural localities. Most of the households applying for loans from popular 

financial institutions in the survey actually received them. 

Therefore, one could argue that by changing a default option (receiving benefits in cash), 

and decreasing mental and effective costs of opening an account, the electronic payments 

program contributed to expanding both savings and credit capabilities for beneficiaries of social 

programs in Mexico. One must clarify that the accounts opened had low maintenance costs and 

low-balances requirements, which can be more easily satisfied by beneficiaries of social 

programs that received regular payments in those accounts. The effect of counting with saving 

accounts found in this paper is valid for this selected group of households that receive income 

from social programs; it will be difficult to extrapolate it to other households. 

 Nevertheless, as we have said above, almost 8.5 million people are beneficiaries of social 

programs in Mexico (8% of the total population in 2005), a group worth-studying in itself. From 

this group, 6.7 million of them received payments in cash in 2008. Thus, there is a big potential 

for expanding the electronic payments program in Mexico. 
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In a similar conclusion, Mullainathan and Shafir (2009) state that for the United States 

there is a big potential for using direct deposits to pay hourly, temporary or seasonal employees 

and tax refunds by the Government. The study by Chin, Karkoviata and Wilcox (2009) for 

Mexican immigrants in the U.S. provides evidence that such programs can effectively increase 

savings. Of course, the context in Mexico is different, and one of the main obstacles is to reach 

those localities where there is no branch of any financial institution. In this regard, the expansion 

of electronic payments through commercial stores branches is one of BANSEFI ongoing 

projects, and its study can be of great utility to understand whether financial access can be 

further improved and to analyze its effects on savings. 

 In this paper, I focus on the effects of financial access on household’s savings, but it is 

clear that it can have other impacts, which should be further studied in future work. Several of 

the papers mentioned in section 3.2 find an effect of financial access on entrepreneurship, 

productive investments and income. On the other hand, Beck and Demirgüç-Kunt (2008) claim 

that financial deepening reduces income inequality by boosting output and the demand of labor, 

not by broadening access to credit services or by advancing entrepreneurship across states in the 

U.S. 

However, the conclusion that savings among low-income households can be increased by 

changing a default option, and reducing the costs of opening an account, is relevant in itself. Not 

only popular financial institutions can become sustainable and avoid expensive subsidies by 

mobilizing deposits, but higher savings among low-income people can also be a key condition 

for microcredit programs to have an effect in economic development.  

This idea is formalized in models such as the one by Ahlin and Jiang (2008) based on 

Banerjee and Newman (1993). A key result of these models is that microcredit can lead to 
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development if two conditions are satisfied: i) the existence of high average returns to self-

employment activities and ii) high saving rates at low and medium levels of income. Evidence of 

high returns to self-employment activities in Mexico is provided by McKenzie and Woodruff 

(2006 and 2008), that is the reason why a mechanism that can increase savings among poor 

households could have high impacts. 

 Finally, a series of caveats should be taken into account to interpret the results of this 

paper. Letting alone the above-mentioned potential problems in the identification strategy and 

differential attrition; differential under-reporting of savings may affect the results. To the extent 

that under-reporting is not changing over time within household, it is controlled by the fixed 

effects. But changes in under-reporting over time that are correlated with the opening of accounts 

can bias the results. For example, those households with no saving accounts may be more likely 

to under-report savings since they tend to hold them in relative un-safe instruments. Thus, under-

reporting may cause to over-estimate the impact of the program on total savings. One could 

construct savings as a residual, if better data on income becomes available, and evaluate up to 

what extent under-reporting is a problem. Other databases can also be explored in future work to 

contrast the findings with the ones presented in this paper. 
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