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Abstract 

The aim of this paper is to analyze the impact of a conditional cash transfer program, 

Progresa, on school attendance in Mexican rural and urban areas. Within recent years, 

conditional cash transfer programs have become one of the most accepted remedies for 

poverty alleviation in many countries. Progresa was developed as an economic experi-

ment, with randomized selection process, treatment groups and control croups. For this 

reason, the impact of Progresa is ideal for economic analysis. There are clear evidence 

of disparities between urban and rural school attendance rates in Mexico, hence the pro-

gram’s effect on school attendance rates have been studied in the two regions. There are 

several reasons why one would expect different outcomes of the program on school at-

tendance in rural and urban areas. Expected returns to education and the opportunity 

cost of investment in schooling in different regions are thought to affect the household’s 

optimization problem differently. The impact of Progresa on school attendance rates is 

estimated by a logit regression model analyzing household data within the household 

optimization framework. Mainly, Progresa has a positive impact on children’s school at-

tendance. However, it may be concluded that Progresa has no significant effect for older 

children in rural areas. This result is assumed to be explained by the different conditions 

poor families face in different regions. If rural households’ optimization problem indeed 

looks different; this might suggest that the design of conditional cash transfer programs 

such as Progresa is crucially important depending on the region of implementation.  
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Sammanfattning 

Syftet med denna uppsats är att analysera det villkora välfärdsprogrammet Progresa och 

dess effekt på skolnärvaro i mexikanska rurala och urbana områden. Under senare år har 

villkora välfärdsprogram kommit att vara en av de mest accepterade formerna av bi-

stånd för att minska fattigdom i de flesta länder. Progresa utvecklades utifrån ett eko-

nomiskt experiment, med en slumpmässig urvalsprocess samt en experiment- och kon-

trollgrupp. Med anledning av detta är Progresa ett utmärkt program att studera för eko-

nomisk analys. Skolnärvaron i mexikanska rurala och urbana områden varierar stort och 

av denna anledning har effekten av Progresa studerats i de båda regionerna. Det finns 

många anledningar till varför vi bör förvänta oss avvikande utfall. En förklaring kan 

vara att utbildningens förväntade avkastning och alternativkostnad påverkar hushållens 

optimeringsproblem olika. Effekten av Progresa på skolnärvaro är beräknad med en lo-

git regressionsmodell där hushållsdata analyseras inom ramen för hushållets optime-

ringsproblem. Huvudsakligen har Progresa en positiv effekt på barns skolnärvaro. Dock, 

och vad som bör noteras, är det faktum att Progresa inte har en signifikant påverkan på 

äldre rurala barns skolnärvaro. Detta resultat antas förklaras av fattiga familjers olika 

förutsättningar i rurala och urbana områden. I det fall rurala familjers optimeringspro-

blem skiljer sig från urbana familjers optimeringsproblem, torde detta innebära att 

strukturen av ett villkorligt biståndsprogram, så som Progresa, är av största vikt och bör 

anpassas ändamålsenligt.  
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1 Introduction 

Many economists believe that one of the most effective ways to enhance growth and alleviate 

poverty is to increase human capital investments (Becker, 2005; Schultz, 1971). Clearly, there is 

no single policy measure that can bring poverty to an end; however, extensive background re-

search has showed that human capital accumulation is the most important source of economic 

progress (Barro, 1991; Becker, 1993; Romer, 1989). With this insight, one becomes curious 

about the efforts taken by governments in developing countries to improve education and health 

levels of their respective populations and the extent of their success.  

Many governments, especially in Latin America, have recently managed to encourage such in-

vestments by introducing programs that provide an incentive for poor families to send their 

children to school. The Mexican government, for instance, has made numerous attempts to de-

crease poverty through different types of policy interventions without much success until recent 

years (Poverty in Mexico, 2004). One example of this is the anti-poverty program Procampo, 

which does not seem to have a significant effect on human capital accumulation (Chavas & Vil-

larreal, 2007). This study will evaluate the effects of the Mexican conditional cash transfer 

(CCT) program, Progresa. Conditional cash transfers are defined as cash targeted to poor fami-

lies on the condition that these families comply with certain behavior (Ferreira, Fiszbein, Grosh, 

Kelleher, Schady, & Skoufias, 2009). The Progresa Program started in 1997 as an economical 

experiment in Mexican rural areas. It provides poor families with sufficient means to allow for 

investments in the younger population’s education and health. 

Conditional cash transfer programs have lately become the most popular means to reduce present 

and future poverty in developing countries (Heinrich, 2007; Ravallion & Wodon, 2000). Many 

studies have empirically analyzed the impact of CCT programs on poverty reduction and there is 

clear evidence of success in most countries where these types of programs have been conducted 

(Davis & Handa, 2006). Furthermore, several studies prove conditional cash transfer programs to 

be the most effective approach in order to increase school enrollment rates (Rawlings & Rubio, 

2005; Gertler, Sebastián & Marta 2006).  

Similar programs to Progresa have been carried out in Honduras, Nicaragua, Colombia, Turkey 

and Argentina among other countries; hence, the recent expansion of CCT’s has enabled fairly 

solid evidence on the programs impact on poverty alleviation (Rawlings & Rubio, 2005). Also, 

countless papers and investigations have been conducted to assess the effectiveness of Progresa 
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on poverty reduction. Rawlings and Rubio (2005) evaluate the impact of conditional cash trans-

fer programs and prove them to be an effective approach for promoting human capital accumula-

tion in poor areas. Their findings show significant results on the programs effect on attendance 

rates, even though the effects were much greater on enrollment. The positive and significant cor-

relation between school enrollment and Progresa in rural areas has also been shown in the analy-

sis of Schultz (2004), where Progresa is proved to have positive enrollment effect for both gend-

ers and school levels. 

Moreover, Ferreira et al., (2009) argue that CCT programs also have had substantial effect on 

both consumption as well as poverty reduction in the short run. Consequently, this raises the 

question whether the impacts of the CCT program will have a positive effect on long term, as 

well. This may be true if households manage to save and invest part of the transfer received or if 

the transfer allows for access to the credit market. Studying the impact of Progresa, Gertler, 

Martínez, and Rubio-Codina (2006) have shown that for each peso transferred, 88 percent were 

used to purchase consumption goods and services, whilst the rest was invested.  

This conditional cash transfer program has already proved to be successful in increasing the 

years of schooling for teenagers and young adults. Since the program was formed as a rando-

mized control design, with treatment and control groups, it has been ideal for economic evalua-

tion. These experimental designs provide the most reliable evaluation method and unproblematic 

interpretation of the results (Rawlings and Rubio, 2005). The random selection of the Progresa 

participants also allows for a straightforward evaluation of the short run effect of the program by 

comparing the treatment and control individuals (Schultz, 2004); implying that even though it is 

a fairly new program, reliable results can be estimated. 

In 2001, the Progresa program expanded to urban areas, allowing data collection from urban 

families as well as rural. From studying the database from year 2003 with data of all treatment 

and control individuals involved in the program, it becomes evident that there are large urban 

and rural disparities of school attendance rates between the areas. Therefore, there is reason to 

question a uniform success of the program in different regions. Consequently, the purpose of this 

paper is to analyze the impact of Progresa on school attainment in Mexican rural and urban 

areas. Hypothesis; the conditional cash transfer program, Progresa, has different impacts on 

school attendance in rural and urban areas. 
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Enhancement in human capital accumulation as to alleviate poverty is a well studied subject. 

However, little research has combined and compared the effect of conditional cash transfer pro-

grams on different regions, which is the main focus of this paper. Following previous research, 

this paper will study children attending secondary school, where the impact of Progresa on 

school enrollment rates is assumed to be greater. Since the initial enrollment rates in primary 

school are much higher, the impact of the program is less significant in primary school than in 

secondary school (Schultz, 2004).  

It has been acknowledged that disparities in rural and urban areas affect school attainment diffe-

rently (Al-Samarrai & Reilly, 2000; Becker, 1993). For this reason, it is of great importance to 

study what factors governments ought to consider before implementing a conditional cash trans-

fer program in rural and urban areas respectively. We will assume that the household’s optimiza-

tion problem explains the fundamental reasons behind the decision of school attendance. This 

will further be explained in the paper. 

There might be several reasons why conditional cash transfer programs may affect school atten-

dance rates differently in the two areas. Consequently, the analysis pursued in this paper can be 

seen as complementary research to the previous studies stressed above. 

1.1 Disposition of the paper 

The theoretical background of the paper is given in the second section of the paper.  This is fol-

lowed by a theoretical approach discussing the reasoning behind the implementation of condi-

tional cash transfers and under which circumstances it can be efficient. Section three provides the 

reader with a case study of Mexico, its school system and Progresa; the conditional cash program 

in question. In section four, the empirical approach is explained; a logistic regression model has 

been applied in order to estimate the effect of the explanatory variables on the binary dependent 

variable of school attendance. This is followed by an overview of the data and possible limita-

tions of the model. Section five displays the empirical results and demonstrates an analytical dis-

cussion of these results. Lastly the paper is summarized by the conclusion in section six. 

2 Theoretical Background 

2.1 Poverty, Education and Growth 

A common explanation of poverty is deprivation of well-being, formerly measured as material 

deprivation where low income and low consumption were indicators. Nevertheless, it has been 
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recognized that “income poverty in most cases is associated with so-called human poverty -the 

low health and education levels that are either the cause or the result of low income”, (Soubboti-

na, 2004). This perception of poverty agrees with the opinion that an enhancement of education 

and health will lead to poverty alleviation; a hypothesis which is the main focus of this thesis.    

Furthermore it must be realized that there are several measures of poverty and according to Clark 

(2006) there are three steps involved in poverty measurements. First it requires the selection and 

the quantative measurement of a wealth indicator. Second, it deals with the choice of a means of 

distinguishing between the poor and the non-poor, normally by the use of the poverty line. The 

final step assembles the given information in a poverty measure for a given population. In addi-

tion, poverty must, due to its many dimensions be looked upon through a number of indicators; 

i.e. income and consumption, infant mortality, life expectancy and school enrollment.  

The most commonly preferred method based on the consumption and income level is the poverty 

line approach determined frequently by the World Bank. The poverty line implies the minimum 

level of income necessary to meet basic needs; if the consumption or income level falls below 

this level the individual is considered poor. Previous estimates from the World Bank define the 

poverty line as a level below $ 1 a day. However, today, the World Bank uses the reference line 

set at $ 1.25 a day at 2005 purchasing power parity (PPP) prices.  

In order to reduce poverty through increased development, economic growth is necessary. Earli-

er growth models seldom include human capital as a distinct variable. However, new growth 

theories tend to include human capital as an endogenous variable since it has shown to have a 

positive impact on growth rates (Barro & Sala-i-Martin, 2004). In the endogenous growth theo-

ries, long-run growth rates are initiated by endogenous factors, such as the choices by house-

holds and firms (Romer, 2006). According to Roberto Barro (1991), poor countries are predicted 

to catch up with rich countries only when the poorer countries have a high level of human capital 

per person. 

Consequently, Cypher and Dietz (2002) argue that endogenous growth theory provides implica-

tions for policy decisions. It seems clear that the relationship between development and invest-

ment in human capital is positive and significant according to Becker (1993); the most important 

investments in human capital are education and training. As investment in education and training 

gives rise to positive externalities, the private market is assumed to provide too little of these 

goods. Since educational investment plays an important role for economic growth and a more 
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evenly distribution of income, there are several policies that might be implemented in order to 

facilitate economic progress. Later on the effects and outcomes of conditional and unconditional 

poverty reducing programs will be discussed. 

Even though investments in human capital may improve wealth, the outcome may differ depend-

ing on several issues. One subject discussed further is the household optimization problem; i.e. 

the household’s ability to invest and accumulate human capital. Also, some economies might 

spend more resources on accumulating human capital than others. Developing countries general-

ly spend less on education and what is being spent is mostly spent inefficiently. As a conse-

quence, countries might experience poverty pockets due to large disparities in education oppor-

tunities between regional areas; a phenomenon seen in Mexico (Becker, 1995).   

As shown by Barro and Sala-i-Martin (2004), public spending on education has a significant and 

positive effect on growth. However, education and growth might only have a positive relation up 

to a certain point. When investing in education, governments take away resources from the pri-

vate sector which in turn may dampen investment and therefore reduces growth (Rehme 2007). 

Also, even though there is a positive relationship between education and growth up to a certain 

point, a country may be rich and have a high GDP although this might not always imply high 

education and a healthy population. This can be seen in oil rich countries of the Middle East, 

where we observe high levels of GDP per capita but low levels of school life expectancy
1
 

(UNESCO Institute for Statistics, World Development Indicators).  

Developing countries are mostly associated with low levels of educational attainment and pre-

vious research has shown that people beneath the poverty line seem to be less educated; also 

people born in poor families tend to have less ability to attend school (Becker, 1995, Jensen & 

Skyt-Nielsen, 1997, Filmer, 2000). There might be several reasons for this; however, we might 

conclude that income opportunities and poverty constraints together play an important role in the 

decision of school attendance versus child labor. This problem is brought up by the household 

optimization framework and will be discussed further in the paper. 

 

                                                 
1 The school life expectancy is defined as the average number of years a child is expected to spend on education. 



 

 
6 

2.2 CCTs and the Household Optimization Problem 

This paper will study a governments attempt to increase school attendance rates with the long 

term object of human capital formation and poverty alleviation and how these attempts may 

work differently in rural and urban areas. Various approaches to increase human capital have 

been discussed throughout the history of economics. Nevertheless, the most appropriate remedy 

depends on several factors, such as the economical environment, for the specific country or re-

gion where it is applied. Below, the effectiveness of conditional cash transfer (CCTs) programs 

on human capital accumulation in different regions will be explained and discussed. 

Usually the conditions attached to CCT programs relate to investment in the children’s health 

and/or education. The families can choose how to invest the money received as long as the given 

conditions are met. They can either increase their consumption, investment or saving (Gertler, et 

al., 2006). The objective of CCTs is to reduce immediate poverty by the provision of liquidity for 

poor families, while at the same time reduce long term poverty by encouraging investments in 

the human capital of children. The vicious cycle of intergenerational poverty, where poverty is 

passed on from one generation to the next, should be more easily broken through the use of a 

CCT (Ferreira, et al., 2009). 

A government can choose to spend its scarce resources on an infinite amount of projects in order 

to reduce poverty through capital accumulation. Instinctively, investing in schools, hospitals and 

infrastructure, or improving the quality of education, might seem as the more appropriate ap-

proach than interfering with market forces through the use of a CCT. Since every action involves 

an opportunity cost, CCTs must be more effective in terms of human capital development than 

other programs in order to justify the spending of public resources on CCTs. Below we will dis-

cuss under which circumstances a CCT is preferable over other programs and government inter-

ventions such as the ones mentioned above.  

Although government spending on basic infrastructure and public services is a legitimate strate-

gy to fight poverty rather than cash transfers, many times this policy tool fails to reach the very 

poor (Bayliss & McKinley, 2007). Investing in infrastructure by building roads does not help 

poor households without access to vehicles in the first place. Increasing the quality of teachers 

has no impact on educational improvements if children do not attend school. Direct redistribu-

tion could reach the poor in a better way than public investment and also be more efficient as it 

does not generate price distortions in the way subsidies might do (Ferreira, et al. 2009). There-

fore, cash transfers could contribute to poverty reduction to a greater degree than public expendi-
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ture. However, cash transfers should also be paralleled by support on the supply side with 

schools and health clinics accessibility.  

Another argument often claimed by proponents of direct redistribution of income is market fail-

ure. In numerous less developed countries credit markets are imperfect, making saving and bor-

rowing difficult (Mohamed, 2008). Due to this market failure, a pure market-based strategy will 

fail to increase economic development. With imperfect capital markets, credit-constraints might 

imply that the only solution to undertake a profitable investment may be by the help of a direct 

cash transfer. Whether or not a CCT is a favorable policy objective depends on the particular 

country or region targeted. Ferreira, et al. (2009) mentions that cash transfers are often difficult 

and expensive to deliver and monitor. Moreover, cash transfers have an adverse effect on the in-

centives of the recipient and may perhaps generate rent-seeking behavior. It might discourage la-

bor supply or investment in a person’s own human capital. The logic of working hard for self-

reliance is not evident when the government provides the basic necessities of life. For this rea-

son, a population might become dependent on cash transfers (Gertler, et al., 2006).  

There might be at least two disadvantages with attaching conditions to cash transfers according 

to Ferreira et al. (2009). First, transferring cash to attend health clinics or schools might exclude 

certain individuals due to large distances. Secondly, poor families, particularly in rural areas, de-

pend on their children as contributors to the family workforce. In this sense, abiding to the condi-

tions might distort the behavior of families to less productive behavior in return for some short 

term cash. Sending children to school might not be the most productive solution. If there is se-

vere lack of quality in the local education this might imply, in terms of human capital develop-

ment, that letting the children work is more efficient. The opportunity costs involved in comply-

ing with the conditions of the cash transfer could be too high. Hence, attaching conditions to 

cash transfers might not be optimal in all regions.  

Arguments against cash transfers in general suggest that different types of transfers might not be 

applicable under all circumstances. As will be explained further, if a child’s school attendance 

contributes to increased future income relative to alternative use of the child’s time, the rational 

household would make the decision of sending their child to school. However, the question is 

whether or not poor households understand which actions are in their best interest. Attaching 

strings to cash transfers alters the household’s optimization problem, thus their behavior. 
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In the endogenous growth theories, long-run growth rates are initiated by endogenous factors 

such as the choices by households and firms. A given household will consider the costs and ben-

efits associated with the decision to invest in the human capital of their children in order to max-

imize welfare. In the household’s optimization problem several factors involving the use of time 

and other resources that affect the educational choices are weighed against each other.  

The characteristics of the household are believed to have an impact on the schooling decisions. 

The education level of the parents, most notably the head of the household, should have a posi-

tive correlation with the education level of the children (Filmer, 2000, Binder, 1998). Further-

more, uneducated parents’ beliefs of the benefits of education tend to be lower than that of edu-

cated parents. 

Households choose how to allocate their time and money between the quantity of children and 

the “quality” of each child (Becker, 1993). More children imply higher expenses and young 

children most often need more dedication of time, hence, both will most likely affect the proba-

bility of school attendance of the children negatively. Moreover, the size of the farm in rural 

areas also influences the schooling decision. Large farms have been found to have a positive cor-

relation with school attendance, whereas smaller farms seem to be using children for farm and 

household activities (Singh & Santiago, 1997). 

On the one hand, parents in developing nations might believe that the returns to education of 

boys are higher than that of girls due to existing labor market conditions; thus there might be 

gender disparities in enrollment rates (Parker & Pederzini, 2000). Also there is evidence that dif-

ferent determinants, such as the number of young children in the family, affect male and fe-

male’s schooling levels differently (Binder, 1998). However, Dean Filmer finds in his study 

from 2000 that there is no female disadvantage in enrollment rates in Latin American countries. 

Moreover, school attendance generally has a negative correlation with marriage. If the child mar-

ries it is probable that he or she drops out of school in order to provide to the family income and 

raise eventual children. 

Naturally, the location of the school relative to the home, as well as the quality of the school, will 

affect the ability and willingness of a child to attend school (Ersado, 2004). When there is a lack 

of quality, the return to education is poor, hence, the closer the return is to zero, the less proba-

bility to invest in education. This hypothesis is supported by Jensen and Westergård-Nielsen 

(1996).  
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Furthermore, labor market opportunities affect the expected return to education and therefore a 

household’s willingness to send their children to school. Lastly, the wage rate for child labor will 

provide an opportunity cost for children spending time in school. Since these various causes for 

the schooling decision may vary across regions it suggests that also the schooling decision varies 

across regions. While there are many determinants influencing the schooling decision, a remedy 

affecting the willingness of parents to send their children to school must be carefully designed in 

order to have a positive outcome. 

The different aspects discussed above and the reasoning behind the schooling decision can either 

be rational or irrational. Ferreira, et al. (2009) discusses the implications of rational or irrational 

behavior and its relation to conditional cash transfers. They argue that if limited access to a per-

fect credit market was the only obstacle to the optimal degree of school attendance, an uncondi-

tional cash transfer (UCT) would be sufficient. The reason for conditioning cash, rather than giv-

ing UCTs, is that recipients do not always behave rationally. Irrationality can originate from im-

perfect information about the nature of certain investments or their expected returns. Moreover, 

conflicts of interests within the household could lead to irrational behavior. Lastly, the day-to-

day behavior of individuals is often not consistent with their own long term attitude towards the 

future as many people commonly suffer from self-control problems and procrastination. 

These traits, which commonly exist in all societies and families, can cause a household’s invest-

ment in human capital to be insufficient compared to the optimal level of investment that max-

imizes welfare in the future. The argument of paternalism, or that the government knows what is 

best for people, gains some justification under these circumstances (Burrows, 1993).  

One must keep in mind however, that poor families’ discount rates will often differ from richer 

families’ discount rates. Poorer families usually have stronger preferences for consumption today 

than future consumption. This leads to a differing intertemporal optimization problem of poor 

and rich families. Consequently, the decision of not attending school can be analyzed from the 

view of differing discount rates rather than irrationality in this sense. The phenomenon of differ-

ing discount rates regarding intertemporal preferences is known as hyperbolic discounting 

(Saint-Paul, 2009). Hyperbolic discounting causes underinvestment in education. A parallel can 

be drawn to governments believing hyperbolic discounting causes “undersaving” for the pension 

and therefore introduces compulsory public pension schemes (Saint-Paul, 2009).  



 

 
10 

The household’s optimization problem illustrates the dilemma a household faces regarding send-

ing their children to school or work. In the diagram below, the household optimization problem 

is demonstrated with a model where the individual’s welfare is divided into two periods. The 

first period represents “childhood” when the child can attend school, whereas the second period 

represents the future “adulthood”. During their childhood, children can contribute to the house-

hold’s income by working some of the time; but time spent working is at the expense of time 

spent studying, hence it will reduce the income of adulthood (Ferreira, et al., 2009). This is the 

trade-off of current and future welfare that plays part in families’ educational decisions. The first 

diagram shows that two different outcomes might be expected depending on differing discount 

rates and preference curves due to the wealth of the families.  

 

 

In figure 2-1, the expected return to education, Wt+1, is shown on the y-axis, whereas the oppor-

tunity cost of attending school represented as the current wage rate, Wt, is labeled on the x axis. 

The investment in education function is downward sloping, signifying that working more during 

childhood will result in a lower expected return to education in adulthood. Since poor people 

value income today relatively more than future income due to hyperbolic discounting of inter-

temporal preferences, their preference curves will be tangent to the investment in education func-

tion at different points. The figure shows that a poor child’s opportunity cost of attending school 

Child’s wage, Wt 

Preferences 
Rich 

Preferences 
Poor 

f(investment  
in education) 

Expected returns 
to education 

Wt + 1 

”High schooling” 

”Low schooling” 

W1 W2 

Figur 2-1; Expected returns to investment in education of rich and poor individuals 

Source: Author’s illustration 
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is higher, W2, and the expected return to education is lower than for a richer child. This will 

cause poorer families to invest less in schooling; arguably, invest too little in schooling.  

A cash transfer to poor families is justified in this sense. However, an unconditional cash transfer 

would not change the poor families’ discount rates under perfect credit markets. In these cir-

cumstances, investment decisions are independent on the level of income, thus depend only on 

expected returns and the discount rate. Conditions attached to the cash transfer would move a 

poor family’s preference curve up to the left along the investment in education function as the 

opportunity cost of attending school would decrease. The condition to the cash transfer adds a 

substitution effect. Under imperfect credit markets, the investment curve would shift outwards 

with a UCT. With a CCT, the investment curve would also shift outwards, but the preference 

curves would again move up to the left. The CCT has an even greater effect under imperfect cre-

dit markets. 

The analysis can be taken further to compare rural and urban poor children. Even though these 

children have the same intertemporal preferences, other factors might cause their schooling deci-

sion to differ. Figure 2-2 shows an example of the household’s optimization problem for rural 

and urban families. 

 

 

Child’s wage, Wt            

    

Preferences 
Rural 

Preferences 
Urban 

Urban 
f(investment  
in education) 

Expected returns 
to education 

Wt + 1 

Rural 
f(investment  
in education) 

 W0   W1 

E0 

 

E1 

Figure 2-2; Expected returns to investment in education of rural and urban individuals 

Source: Author’s illustration 

 

Distance shows; 
asymmetric informa-
tion of exp. returns 
to education 



 

 
12 

In the figure above, an example is given where the opportunity cost of attending school to the 

expected returns to education, is higher for rural children than for urban children. The reason for 

this could be lower expectations of the returns to education and/or greater opportunity costs of 

attending school for rural children. The result is a flatter slope of the rural investment function 

compared to the slope of the urban investment function. As the relative wage is higher (
Wt

Wt+1
) 

the individual substitutes investment in education for working relatively more during childhood, 

thus ending up at the lower preference curve (E1-W1).  

In figure 2-1 it was established that poorer families’ perceived opportunity costs are too high or 

perceived relative wages are too low, regardless of region. Figure 2-2 suggests that while both 

poor urban and rural children are in need of a conditional cash transfer in order to increase their 

investment in schooling, rural children require a larger conditional cash transfer.  

Asymmetric information of expected returns to schooling is assumed to exist in both urban and 

rural regions. In figure 2-2 however, it is shown to only be the case for rural regions, where it is 

believed to be more persistent, for illustration purposes. Asymmetric information leads to irra-

tional decisions. It can therefore be discussed whether rural families therefore behave more irra-

tional than urban families. However, the flatter slope of rural children’s investment function 

might also be due to a rationally larger opportunity cost such as a large distance to school. If the 

distance is large enough, the child will not attend school regardless of high expected returns to 

schooling. Under these circumstances, a conditional cash transfer will be unproductive. Never-

theless, the low school attendance levels in rural areas are believed to originate from asymmetric 

information regarding the expected returns to schooling, as well as a larger opportunity cost of 

attending school. Arguments for the reason why rural children’s relative opportunity cost of edu-

cation might differ from that of urban children will be explained further in the next section of the 

paper.  

With a CCT, the expected rates of return to schooling increases due to the substitution effect. 

The CCT causes the individual’s preference curve to move up to the left, changing the beliefs re-

garding the expected returns to education by reducing the opportunity cost of investing in educa-

tion. The families’ beliefs must be incorrect in order to justifying cash payments with conditions 

attached. If credit constraints are the only problem, only cash is needed and not conditions, as 

this would inefficiently distort behavior of the families (Ferreira, et al., 2009). In short, since a 
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CCT changes behavior, the behavior must have been incorrect from the beginning for the CCT to 

result in a positive outcome. 

2.3 Rural and Urban Areas Disparities 

Previous research has acknowledged disparities between school attendance in rural and urban 

areas (Al-Samarrai & Reilly, 2000). There might be several explanations for such differences; 

however, one reason might be due to the educational rate of return between different areas. As 

previously mentioned, if the return to education is poor, the incentive to attend school is small. 

Hence, if there are differences in the educational rate of return in the agricultural and formal sec-

tor, it indicates stronger incentives for urban children to attend school due to a higher probability 

to participate in the formal sector. Also there might be large differentials in the cost of living be-

tween rural and urban areas. Thus, the value of the cash transfer is generally lower in urban 

areas.  

Furthermore, the amount of children not attending school is generally significantly larger in rural 

than in urban areas. As is illustrated below, this is also true in Mexico where school attendance is 

considerably lower in Mexican rural areas than in urban areas.   

 

Diagram 2-1; School attendance in Mexican rural and urban areas (2003) 

  

Source: Databases ENCEL & ENCELURB, 2003 
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Disparities in rural-urban areas might also be considered in terms of household characteristics. 

This subject is brought up by Al-Samarrai and Reilly (2000) who focus on the importance of dif-

ferences in household, individual or regional characteristics. Consequently, factors such as pa-

rental occupational levels, parental educational levels, household structure, household income 

level and distance to nearest school might be reasons to disparities in rural-urban school atten-

dance. According to Ersado (2005), children from rural areas are more likely to work beside 

school than urban children, thus it might affect the likelihood for the child in rural areas to ac-

complish school as well as attain higher education.  

Ravallion and Wodon (2000) state that for 15 percent of the rural children enrolled in school in 

Bangladesh, child labor was the main reason for absence; moreover, this number was particularly 

higher in rural areas than in urban areas. For this reason, many developing countries have al-

lowed for school days of four hours in order to facilitate the trade-off between work and school. 

Consequently, allowing for shorter school days does not only increase the possibility for the 

child to attend school, also, it might reduce the disparities between rural and urban attendance.     

It is well recognized that children are an economic resource for poor families and many families 

depend on their children as contributors to family income. The differences between rural and ur-

ban areas are occasionally relatively large; however, recent research provided by the Academy 

for Educational Development proves a shrinking trend in educational regional differences. In 

Mexico there has been a positive trend in the growth of net attendance during the period 1990-

2006. Nevertheless, the average growth in rural areas was approximately twice as large as in ur-

ban areas, implying a shrinking gap between the two areas (Academy for Educational Develop-

ment 2008).   

As mentioned previously, differences in education and human capital accumulation might be due 

to credit constraints. This may be of greater importance when analyzing rural-urban areas, since 

the availability for credit might vary widely between the areas. One would expect a more limited 

access to credit market in less populated rural areas, implying that families in rural areas are 

more constrained to borrow, hence prevented to invest in education (Love & Sánchez, 2009).  

In Mexico, the general attendance level in primary school is relatively high for both urban and 

rural areas as shown in diagram 2-1. Even so, this is not the case for the secondary level, where 

attendance rates are much lower; this is especially true for children in poor rural areas (Databases 

ENCEL & ENCELURB, 2003). 
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3 Case Study of Mexico and Progresa 

As one of the largest economies in the world, Mexico provides a home for about 105 million 

people (World Bank Statistics). The Mexican economy experienced a crisis in 1994 and 1995 

due to the devaluation of its peso. During this period, the share of the poor population increased 

by 16 percent and the economy did not recover until 2002 (Poverty in Mexico, 2004). Even so, 

half of the Mexican population was still living in poverty in 2002 and 20 percent of the total 

population are considered to belong to the extremely poor (Poverty in Mexico, 2004). Out of 

those living in extreme poverty, about one quarter are located in urban areas. Moreover, accord-

ing to a survey done by the World Bank, credit constraints pose a large obstacle across Mexico, 

especially among individual entrepreneurs (Love & Sánchez, 2009). Table 3-1 displays poverty 

indicators of Mexico. 

  

Table 3-1; Poverty indicators of Mexico 

Poverty Indictors of 
Mexico 1990 1995 2000 2007 

Employment to youth 
population ratio, ages 
15-24, total, (%) 

50 49 51 40 

Income share held by 
lowest 20%, (%) 3.2 4.3 3.9 4.6 

Malnutrition preva-
lence , weight for age 
(% of children under 5) 

13.9 - 6.0 3.4 

Child Mortality rate, 
under 5 (per 1,000) 53 45 39 35 

Fertility rate, total 
(births per woman) 3.4 3.0 2.7 2.2 

Gross National Income 
per capita, Atlas me-
thod2 

2,830 3,810 5,110 8,340 

Source: World Development Indicators 

 

                                                 
2 The Atlas Method is an estimation method used by the World Bank; it measures the size of economies in terms of 

Gross National Income 
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According to the Mexican national statistics database (INEGI), the Gini-coefficient of Mexico in 

2008 was 48.2 percent, which depicts fairly high income differences (the higher Gini-coefficient, 

the higher income difference). 

Singh and Santiago (1997) identify that prior to the years of the late 90’s, Mexico was ranked as 

one of the worst developing nations with respect to human capital in South and Central America. 

There were several countries with much lower income per capita; even so many of these coun-

tries performed better relatively in terms of literacy and average years of schooling (Singh and 

Santiago, 1997). During Mexico’s rapid economic growth in the 1950’s and 1960’s, birth rates 

did not fall remarkably. However, since 1975 birth rates have dropped by more than one-third 

and school enrollment rates have increased (Becker, 1993). 

While countries with a history of families with few children generally choose to spend a lot on 

each child’s education, the education of children in traditionally large Mexican families has suf-

fered greatly (Becker, 1993). This is especially true among rural families where children also 

generally are used for farm activities; thus fewer of these children are attending school (Ersado, 

2005). Nevertheless, Singh and Santiago (1997) showed that farm size has a strong and positive 

correlation with school attendance in rural areas. This implies that families with large-sized 

farms tend to invest more in their children’s education, whereas families with low-income farms 

depend on their children as income contributors.  

UNICEF published a report estimating that approximately 3.5 million children from age six to 18 

were working regularly in Mexico in 2000 (US Dept. of State, 2002). Out of these, 1.2 million 

were working in agriculture. 

3.1 Structure of the School System 

According to the Mexican Secretariat of Public Education, the Mexican school system is orga-

nized into three levels of education. First and foremost is Basic Education that covers preschool, 

primary school and lower secondary school. Preschool is free and covers children from three un-

til five years old. Also the primary level of education is free and compulsory upon the states and 

is provided from the age of six and covers six years of schooling. Likewise, middle school (or 

lower secondary school) is also free and compulsory. This is followed by Secondary Education 

which comprises upper secondary school; however, this level of education is non-compulsory 

upon states, hence is not included in the Basic Education. Last but not least is Higher Education 

where university studies are being covered (Secretaría de Educación Publica). 
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Table 3-2; Division of the school system in Mexico 

PREESCOLAR 

(PRE-SCHOOL) 

PRIMARIA 

(PRIMARY SCHOOL) 

SECUNDARIA 

(MIDDLE SCHOOL) 

BACHILLERATO 

(SECONDARY SCHOOL) 

3-5 years 6-12 years 12-15 years 15-18 years 

 

1
st

 Grade 6-7 yrs 

2
nd

Grade 7-8 yrs 

3
rd

Grade 8-9 yrs 

4
th

 Grade 9-10 yrs 

5
th

Grade 10-11 yrs 

6
th

Grade 11-12 yrs 

1
st

Grade 12-13 yrs 

2
nd

Grade13-14 yrs 

3
rd

Grade 14-15 yrs 

 

1
st

 Sem. 15 yrs 

2
nd

Sem. 15-16 yrs 

3
rd

Sem. 16 yrs 

4
th

Sem. 16-17 yrs 

5
th

Sem. 17 yrs 

6
th

Sem.17-18 yrs 

Source: Secretaría de Educación Publica 

 

3.2 Education 

Even though education is free, both at primary and secondary level, nearly all children in Mexico 

complete primary school whereas the number of children completing secondary school still lags 

behind (Databases ENCEL & ENCELURB, 2003). Moreover, Parker and Pederzini (2000) state 

that the educational attendance levels are much lower in Mexican rural than urban areas, espe-

cially at the secondary level. Educational inequalities in Mexican rural and urban areas can be 

analyzed by the average years of schooling attained in the two regions. Table 3-3 shows that the 

average years of completed schooling are much higher in urban areas than rural areas. For the 

population above age 40, the average years of completed schooling in urban areas is at least 

twice than for rural areas.  
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Diagram 3-1; Average years of completed schooling  

 

Source: Authors’ calculation from Encuesta del Conteo, 1995 

School attendance has increased greatly in Mexico since 1970 as shown in table 3-4. However 

enrollment rates for older children, most notably for upper secondary school, still lags behind as 

can be seen in the table below. 

 

Table 3-3; Percentage of population 5-19 years enrolled in school in Mexico, 1970-2005 

Age Level 1970 1990 2000 2005 

5 NA 57,1 71,0 85,3 

6-12 65,7 89,0 93,8 96,1 

13-15 52,6 69,4 76,6 82,5 

16-19 23,1 37,3 41,4 47,8 

Source: INEGI. Censos de Población y Vivienda, 1970-2000; Conteo de Población y Vivienda, 2005 
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3.3 Progresa 

In 1997, under the regime of Mexico’s former president Ernesto Zedillo, an incentive-based po-

verty alleviation program was introduced in Mexico. The program, formally known as Progresa 

and more recently re-named Oportunidades by the Fox administration in 2000, was an attempt to 

improve the weaknesses previously seen in traditional welfare programs. Progresa stands for 

“Programa de Educación, Salud y Alimentación” – “The Education, Health and Nutrition pro-

gram of Mexico” (IFPRI, 2002) and aims to integrate interventions in education, health and nu-

trition, where education is the largest component of all. The program was designed to target ex-

treme poverty in rural areas by providing cash payments to the mothers in eligible families in ex-

change for regular school attendance, health clinic visits and nutritional support (Skoufias, 

2005). Put differently, money is provided to eligible families conditional on investments in hu-

man capital; the Program is designed to target poverty by providing financial incentives to in-

crease educational attainment and improve health.  

The payments are provided to the mother of each household on the assumption that the mothers 

are more likely to use the resources in the children’s best interest. Furthermore it has been shown 

that when mothers are in control of the household’s resources it has a greater positive effect on 

the educational attainment, particularly for girls (Handa & Davis, 2006, IFPRI, 2002). Nutrition 

is targeted by cash transfers, nutritional supplements for children under five as well as for preg-

nant or breastfeeding women; these cash transfers are tied to regular health check-ups.  

Health is managed by preventive actions; education for hygiene and nutrition (both for quality of 

services as well as private information) and free basic health packages. Furthermore, education is 

directed via school supplies and scholarships; both tied to regular school attendance (IFPRI, 

2002). The educational grants provided is conditional on school attendance and were at first of-

fered between 3
rd

 and 9
th

 grade. The eligible household will only receive the grant if the child at-

tends 85 % of the total school days. Accordingly, this is confirmed and reported by the teacher 

on regular bases. In addition to this the educational grant increases with higher grades (Schultz, 

2004).  

There has been a tremendous expansion of Progresa since its implementation in 1997. Diagram 

3-1 illustrates the increased coverage of recipient families over a twelve year period (1997-

2008). Initially the program covered 300,000 rural families, but today the program has been ex-

panded to over five million families, or 25 million beneficiaries, in both rural and urban areas. 
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Diagram 3-2; Coverage Increase of Progresa, 1997-2008 

 

Source: Oportunidades Register and Transfer Office (2008) 

 

The change of presidency in 2000 not only implied adjustments in the design of Progresa but al-

so a change in the target group. Thus, in 2001, the program expanded to include urban areas, 

grants were extended from 9
th

 to 12
th

 grade and there was an increase in the educational benefits. 

However, the expansion to urban areas has been modest; currently 86 per cent of all beneficiaries 

come from rural areas (Databases ENCEL & ENCELURB, 2003). Nonetheless, Progresa has be-

come the most extensive welfare program in Mexican history. According to Levy (2006), Pro-

gresa is currently “the major single poverty alleviation program in Mexico’s history”. 

4 Method and the Model 

To estimate the variables affecting school attendance, especially the effect of Progresa, in rural 

and urban areas, a binary logistic regression model has been applied. The following statistical 

theory is taken from Gujarati (2004). The logistic distribution constrains the estimated 

probabilities to lie between 0 and 1. Since we have individual data, a nonlinear estimating 

method has to be used known as maximum likelihood estimation (Acock, 2008). It is an iterative 

approach where different solutions are estimated until the best solution of having the maximum 

likelihood is found. The procedure is feasible for large samples. The reason for using this kind of 

model is that the dependent variable, “attending school or not” is a discrete variable i.e. it takes 

the form 0 or 1.  
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The cumulative logistic function looks as follows: 

𝑃𝑖 = 𝑃𝑟𝑜𝑏 𝑦 = 1 =  
𝑒𝑧𝑖

1+𝑒𝑧𝑖
+ 𝜀,        (1) 

where 𝑧𝑖 = 𝛽0 + 𝛽1𝑥1 + 𝛽2𝑥2 + 𝛽3𝑥3 + 𝛽4𝑥4 + 𝛽5𝑥5 + 𝛽6𝑥6     (2) 

As zi ranges from negative infinity to positive infinity, Pi ranges between 0 and 1. Pi is “non-

linear”, based on searching for the best estimate rather than obtaining the estimates directly from 

a simple set of calculations. The interpretations from the coefficients are also different from 

normal OLS estimates. However, to simplify matters, the equation above can be linearized. If Pi 

is the probability of attending school, then (1- Pi), the probability of not attending school is: 

1 − 𝑃𝑖 =
1

1+𝑒𝑧𝑖
           (3) 

Accordingly, we obtain the following equation (by dividing the probability of attending school 

by the probability of not attending school): 

𝑃𝑖

1−𝑃𝑖
=

1+𝑒𝑧𝑖

1+𝑒−𝑧𝑖
= 𝑒𝑧𝑖           (4) 

The odds ratio  
𝑃𝑖

1−𝑃𝑖
  is the ratio of the probability that the child attends school to the probability 

that the child does not attend school. This ratio has been calculated in order to interpret the 

results economically. Taking the log of the previous equation gives: 

𝐿𝑖 = 𝑙𝑛  
𝑃𝑖

1−𝑃𝑖
 = 𝑍𝑖 = 𝛽0 + 𝛽1𝑥1 + 𝛽2𝑥2 + 𝛽3𝑥3 + 𝛽4𝑥4 + 𝛽5𝑥5 + 𝛽6𝑥6 + 𝜀  (5) 

The log of the odds ratio, L, is linear in both the X’s and the parameters. L is known as the logit. 

P can move between 0 and 1, while L can move between negative infinity and positive infinity. 

If L is positive, the odds that the child attends school increases as the value of the explanatory 

variables increases. As an example, β1 which is the slope of x1 (x1 = a child belongs to treatment 

group), measures the change of L for a one unit change in x. In estimating the odds ratio, then 

children who belong to the treatment group are β1 times more likely to attend school than 

children who belong to the control group, ceteris paribus. 
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The marginal effects of the variables have also been calculated as an alternative way to interpret 

the results economically.
3
 The probabilities are not linear in the x’s. The rate of change in 

probability with respect to an independent variable is shown below: 

𝑑𝑃

𝑑𝑥
= 𝛽2𝑃(1 − 𝑃)          (6) 

Above the estimate for the probability of success is given, which is the probability of attending 

school. The marginal effects are found by estimating the slope of the prediction function, i.e., 

taking the derivative of the dependent variable with respect to the independent variables. Since 

the independent variables are nonlinear, there is no unique slope but every point on the line gives 

us a different slope; this is the marginal change on probability of school attendance. Thus the 

marginal effect is not constant. The marginal effect is interpreted as follows: a one unit change in 

Xi from the mean value, the probability of school attendance is expected to change by the 

magnitude of the marginal change, ceteris paribus. The regressions were run in Stata, which 

calculates the odds ratio as well as the marginal effects. 

4.1 Data 

In order to understand how the economic experiment behind Progresa was designed and to com-

prehend the reliability of the data, an explanation of the evaluation method will follow.  

Given that Progresa is a targeted program, i.e. the benefits are directly targeted to households; 

there are two main criteria to be eligible. The first one known as Regional Qualification involves 

high index of marginalization where Progresa, based on census data, gives priority to regions 

with high proportion of families living in extreme poverty. Moreover, in order to qualify for the 

program, access to certain basic structures such as schools, health care centers and so forth were 

required. 

After this first qualification, 495 poor rural localities were identified. The latter criterion, Private 

Qualification, was the individual household qualification, implying that latent poverty index for 

each beneficiary household must be high enough. In order to clarify the concept of latent poverty 

further we might divide poverty into two parts, income poverty and supplementary poverty (Get-

ty & Verma, 1998). The former takes into account the level of monetary income the household 

possesses, whereas the latter includes additional indicators determining the level of poverty. 

These additional variables are being referred to in the literature as the supplementary poverty in-

                                                 
3 The marginal effects are placed in the appendix. 
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dicators; e.g. housing condition, custody of durable goods, financial situation, and access to basic 

services such as piped water, sanitation and electricity.  

After this second qualification round, ⅔ of all households qualified for the program. Thereafter, 

i.e. after the two first selection rounds, the community assemblies provided feedback regarding 

the eligible households in order to state the final list of beneficiaries. However, in previous re-

search this third stage has not been further considered due to the minute change; only 0, 1% of 

the total number of selected households was disputed (Skofias et al. 1999). Nonetheless, in order 

to facilitate the economical experiment, only around ⅔ of the regions were randomly selected 

(314 out of 495) to receive the program during the first two years. The remaining 181 eligible 

regions received the program the third year with the purpose of serving as control group for the 

first period of time (Schultz, 2004).  

Recipients were guaranteed the grant for three years; subsequent to this period an additional qua-

lification measurement was taken with the purpose of determining the households’ eligibility af-

ter the three year period (Levy, 2006). Also the election in 2000 implied an uncertainty regarding 

the program’s future, thus the grants could only be assured for a three year period (Schultz, 

2004). As previously mentioned, the method of designing a non permanent program is also an at-

tempt to decrease the level of possible distortion.  

The evaluation method of Progresa may be explained following the Schady (2006) review. The 

first evaluations of Progresa were of an experimental design. Among the poor rural localities, N 

localities (2/3) were randomly selected. Following the model of randomized evaluations this 

sample was then randomly divided into two groups; Treatment (T) and Control (C). Subsequent-

ly, the treatment group was treated by the policy X (in this case Progresa) while the control 

group was not. Hence, thereafter, the outcome Y could be observed and compared for both 

groups. The effect of X on the other hand would be measured in general terms by the difference 

in empirical means (E) of Y between the two different groups; 𝐷 = 𝐸  𝑌 𝑇 − 𝐸(𝑌|𝐶)                                             

Of the total sample of families, two-thirds represent the treatment families receiving Progresa, 

while only one-third represents the control families. Since all the treatment and control families 

that exist are included in the dataset, this is a complete investigation. Therefore, the uneven pro-

portion of treatment versus control families does not cause weighting problems. 

The Progresa program was developed with the Mexican state and the World Bank among others. 

The databases ENCEL and ENCELURB used is taken from 2003 and it is unevenly distributed 
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between urban and rural areas, with a much larger rural sample. This is due to the fact that the 

program was only incorporated into urban areas in 2001 and therefore does not cover as many 

households as are covered in rural areas. This could pose some limitations to the comparability 

of the data. To avoid this problem, the regressions have been done separately for urban and rural 

individuals with sufficiently large data sets for both regions.  

As was explained earlier, the dataset includes treatment families as well as control families. We 

have tested for the school attendance of all children and different age groups. We are mostly in-

terested in whether or not the Progresa program affects school attendance of children between 

the ages of 16-18 since this age group has the largest number of drop-outs reported. Below the 

number of observations within the different age groups and regions are displayed. 

Table 4-1; Number of observations of different age groups and regions 

Region Age 12-15 Age 16-18 

Rural 19,150 14,596 

Urban 8,189 4,595 

Source: Databases ENCEL & ENCELURB (2003). 

The data is survey data with a tremendous amount of questions asked to each individual in the 

households, resulting in a dataset in Spanish with about 600 variables. These variables describe 

different characteristics of the rural and urban households and individuals. The decision of in-

cluding the specific variables seen below in our model was taken from both theoretical concepts 

and from studying varies papers analyzing similar subjects such Jensen and Skyt Nielsen’s 

(1997) paper.  

Next a correlation diagram was used in order to decide if the independent variables have strong 

relationships and thereby depend on each other. Since the samples are large in magnitude, out-

liers are not of concern. In order to make the model more optimal, one approach carried out was 

to exclude variables by a process known as backward elimination. In this method, all variables 

are added to the model and then reduced step by step until they all become significant (Gujarati, 

2004). In order to obtain a function explaining school attendance, the variables were cut down to 

a final regression model including the following variables; 
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Table 4-2; Definitions of variables 

Variable name Definition Explanation 

Dependent Variable: 

In School 

 

Child attends school4 

 

A dummy variable showing if 
the individual is currently at-
tending school (1) otherwise (0). 

Independent Variables:   

Progresa Child receives Progresa Individual belonging to the 
treatment group (1); individual 
belonging to the control group 
(0). 

Children < six Number of children un-
der the age of six in the 
family 

A proxy to show the impact a 
large family with young children 
could have on school atten-
dance for the older children. 

Sex The sex of the child If male (1); if female (0). 

Married The marital status of the 
individual 

Individual is or has ever been 
married or is in a marriage-like 
relationship (1) otherwise (0). 

Work hours Number of working 
hours per week 

This variable only includes paid 
work. 

Parent ed. Education level reached 
by the head of the family 

Higher number signifies a more 
advanced education (1-9). 

Family income The income of the family Total household income in pe-
sos per month.5 

 

The descriptive statistics simply shows the spread of the values of the dataset analyzed. The 

standard deviation measures how spread out the data is, whereas the mean measures where the 

data is centered. 

 

                                                 
4 Previous studies by Cody (1999) make the assumption that once a child is enrolled in school that child completes 

the year. We make the same assumption in our analysis. 

5
 1 USD = 13.47 MXN. Exchange rate retrieved Oct. 6, 2009 from http://www.xe.com/ 
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Table 4-3; Descriptive Statistics, age 12-15 

 
Urban Children 12-15 Rural Children 12-15 

Variable N Min Max Mean Std. Dev. N Min Max Mean Std. Dev. 

In School 8319 0 1 0,82 0,381 19288 0 1 0,69 0,462 

Progresa 8324 0 1 0,64 0,48 19285 0 1 0,65 0,476 

Children < six 8324 0 8 0,6 0,846 19288 0 11 0,75 0,971 

Sex 8324 0 1 0,51 0,5 19219 0 1 0,51 0,5 

Married 8324 0 1 0,01 0,094 19288 0 1 0,02 0,155 

Work hours 8293 0 96 4,84 14,34 19278 0 97 4,69 13,136 

Parent ed. 8222 1 9 3,01 1,196 19227 0 7 1,63 1,048 

Family in-

come 

8324 0 20000 955,89 1078,306 19288 0 20000 2396,3
6 

2586,228 

Valid N 8189     19150     

Source: Author’s own calculations from ENCEL & ENCELURB. 

 

Table 4-4; Descriptive Statistics, age 16-18 

 

Urban Children 16-18 Rural Children 16-18 

Variable N Min Max Mean Std. Dev. N Min Max Mean Std. Dev. 

In School 
4687 0 1 0,38 0,485 14737 0 1 0,21 0,411 

Progresa 4691 0 1 0,65 0,477 14735 0 1 0,64 0,479 

Children < six 4691 0 6 0,63 0,897 14737 0 7 0,7 0,97 

Sex 4691 0 1 0,5 0,5 14686 0 1 0,48 0,5 

Married 4691 0 1 0,12 0,324 14737 0 1 0,17 0,374 

Work hours 4653 0 98 20,47 26,235 14689 0 97 13,81 21,404 

Parent ed. 4636 1 8 2,91 1,185 14695 0 8 1,57 1,051 

Family in-

come 

4691 0 2000
0 

1137,35 1191,42 14737 0 2000
0 

2651,83 2854,454 

Valid N 4595     14596     

Source: Author’s own calculations from ENCEL & ENCELURB. 

 

As can be seen by the tables, 89 percent of urban children (12-15) attend school compared to 69 

percent of rural children (12-15). For urban and rural children between 16 and 18 the figure is 38 

percent and 21 percent respectively. In general, the proportion of urban children attending school 

is greater than that of rural children in their respective samples. The mean family income is high-

er in rural areas than in urban areas, although the standard deviation of this variable is also high-
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er in rural areas. The educational level of the parents is higher in urban areas compared to rural 

areas. Urban children (16-18) also work more hours than rural children on average. The reason 

behind this could be that rural children are more likely to do unpaid work, which is not included 

in the variable. Furthermore, more rural children between 16 and 18 are married than urban 

children according to our statistics. 

4.2 Shortcomings of the model  

A possible omitted variable that has an impact on a household’s decision to send their children to 

school is the distance to the school. This variable has not been included in the regression due to 

unavailability of statistics since children who were not attending school were not asked the ques-

tion of the distance to their school. However, the families were only chosen to be eligible for 

Progresa if they had a school relatively nearby. Moreover, the distance to the nearest municipal 

centre could also influence the distance of school attendance. 

The quality of the education, possibly proxied by the educational level of the teacher or the fail-

ing rate of students from previous years, has not been included in the model. The number of stu-

dents who failed the previous year is however a difficult variable to draw any conclusion from. A 

high failing rate could signify both high level education and low level education. Statistics repre-

senting the educational level of the teacher was not included in the data set. 

Furthermore, the wage level in the communities in both rural and urban areas would have been a 

rational variable to include as to capture the opportunity cost of school attendance. This variable, 

however, has not been used due to unavailability of data.  

Lastly, one of the shortcomings of the economical experiment of Progresa is that a substantial 

portion of families did not receive benefits despite being a treatment family. This means that 

they enter as a 1 for the Progresa variable, even though they should enter as a 0. 

5 Empirical Results and Analysis 

In order to test the hypothesis that Progresa affects school attendance differently in different re-

gions, empirical estimations of the household optimization problem are presented in the tables 

below. The McFadden Pseudo R
2
 reported in the STATA output is fairly good for such a large 

sample; it is 0.24 for urban children between 16 and 18 and 0.19 for rural children between 16 

and 18. The Pseudo R
2
 is typically small and should not be confused with the R

2
 seen in standard 

OLS regressions (Acock, 2008). The model is significant for all the regressions as can be seen 
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from the high likelihood ratio (LR) chi squared values. As mentioned previously, the regressions 

were run separately for the different age groups and the different regions. A brief analysis of the 

results for younger children in both regions will be presented first. 

Table 5-1; Logistic regression output urban and rural children, 12-15 

 
Urban 12-15 Rural 12-15 

Number of observations 8189 19150 

LR chi2(7) 1439.36 3629.67 

Prob > chi2 0.0000 0.0000 

Pseudo R2 0.1897 0.1541 

Log likelihood -3074.5588 -9958.4691 

Source: Author’s own calculations from ENCEL & ENCELURB 

 

Table 5-2; Determinants of school attendance for urban and rural children between 12 and 15 

 Urban Children 12-15 Rural Children 12-15 

Variable Coefficient 

(std. err.) 

Odds Ratio Coefficient 

(std. err.) 

Odds Ratio 

Progresa .2678979* 
(.068) 

1.307214 .2402808* 
(.037) 

1.271606 

Children < six -.1476656* 
(.037) 

.8627196 -.0878511* 
(.018) 

.9158973 

Sex .2366999* 
(.068) 

1.267061 .5256977* 
(.036) 

1.691639 

Married -3.488605* 
(.324) 

.0305435 -2.0405* 
(.110) 

.1299638 

Work hours -.0598107* 
(.002) 

.9419428 -.0750362* 
(.002) 

.9277099 

Parent ed. .2971142* 
(.030) 

1.345969 .2501031* 
(.017) 

1.284158 

Family income -.0000249 
(.030) 

.9999751 -3.98e-06 
(.000) 

.999996 

Constant 1.017638 
(.109) 

 .5163026 
(.048) 

 

Source: Author’s own calculations from ENCEL & ENCELURB. 

 

Table 5-2 above shows that all results are statistically significant apart from the family income 

coefficient. One reason for this might be that all families eligible for Progresa are within the 

same poverty span, meaning that all families are sufficiently poor. Moreover, including an in-

come variable can be misleading since poverty can be measured in many ways. For example, a 

* Significant coefficients 
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person with a goat and a small field but almost no income might be better off than a person with 

a relatively larger income. 

Progresa seems to have a positive effect on school attendance for these younger children. Urban 

children between the age of 12 and 15 are 1.339 times more likely to attend school if they re-

ceive Progresa compared to rural children between 12 and 15 who are 1.272 times more likely to 

attend school if they receive the cash transfer. The confidence intervals (displayed in the appen-

dix) of the estimated means of the urban and rural Progresa variables overlap one another; sug-

gesting that the impact of Progresa does not differ much between urban and rural regions for the 

younger children. 

Of greatest interest for the purpose of this paper is the impact of Progresa on children in secon-

dary school. The results and analysis of the regressions for urban and rural children between 16 

and 18 years follow below. 

 

Table 5-3; Logistic regression output urban and rural children, 16-18 

 
Urban 16-18 Rural 16-18 

Number of observations 4595 14596 

LR chi2(7) 1517.70 2853.12 

Prob > chi2 0.0000 0.0000 

Pseudo R2 0.2483 0.1871 

Log likelihood -2297.3255 -6197.6784 

Source: Author’s own calculations from ENCEL & ENCELURB. 
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Table 5-4; Determinants of school attendance for urban and rural children between 16 and 18 

 Urban Children 16-18 Rural Children 16-18 

Variable Coefficient  Odds Ratio Coefficient Odds Ratio 

Progresa .3298772* 

(.076) 

1.390797 .0042927 

(.047) 

1.004302 

Children < six -.2671689* 

(.044) 

.7655438 -.161518* 

(.025) 

.8508512 

Sex .2059173* 

(.075) 

1.228652 .2153862* 

(.046) 

1.240341 

Married -3.232686* 

(.236) 

.0394514 -3.166142* 

(.152) 

.042166 

Work hours -.0448351* 

(.002) 

.9561551 -.0551786* 

(.0019) 

.9463161 

Parent ed. .3003374* 

(.032) 

1.350314 .316842* 

(.022) 

1.372786 

Family income -.0000158 

(.000) 

.9999842 .0000155 

(.000) 

1.000016 

Constant -.5541234 

(.0123) 

 -1.117473 

(.063) 

 

Source: Author’s own calculations from ENCEL & ENCELURB. 

*Significant coefficients 

 

All results are statistically significant at the 1 percent level apart from the Progresa parameter for 

rural children between 16 and 18 years and the family income parameter. The insignificance of 

the Progresa estimate for the older rural children means that Progresa has no significant effect 

on their decision to attend school. For urban children of the same age group however, Progresa 

recipients are 1.391 times more likely to attend school than those children not receiving Pro-

gresa, holding the other variables constant.  

The confidence intervals (displayed in the appendix) of the estimated mean of Progresa of the 

urban regression do not overlap the confidence intervals (displayed in the appendix) of the mean 

of Progresa of the rural regression for the older children. This means that the variables differ in 

its impact on school attendance between the rural and the urban sample. 

The fact that the conditional cash transfer does not have a significant impact on the school atten-

dance of rural children between 16 and 18 years might imply that the reasons behind the decision 

of not attending school are rational. The cash transfer does not change the behaviour of these 

families, suggesting that the belief of their original behaviour being correct from the beginning is 
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very strong. The benefits of attending school are not raised sufficiently by the cash transfer in 

order to exceed the costs, according to the beliefs of these families. Perhaps a child not attending 

school is an indispensable resource for the family business to break even, regardless of the cash 

transfer associated with school attendance. As mentioned earlier, large farms have been found to 

have a positive correlation with school attendance, whereas smaller farms have a negative rela-

tionship. This regression analysis does not take the size of the farms into account; although it is 

known that all the families are relatively poor, suggesting that most farms are small.  

Factors not observed by the regression such as a lower expected educational rate of return, few 

higher paid work opportunities in rural areas, might bring down the marginal benefit of attending 

school more relative to urban areas, resulting in the program being less effective in rural areas. 

Another factor might be the availability of secondary schools of good quality in rural areas. The 

choice of attending school is not evident if the distance is very large and/or the quality very poor, 

even though the child would have received cash support.  

Lire Ersado (2005) finds that poverty drives child work and schooling decisions in rural areas, 

whereas it does not seem to have a significant effect in urban areas. This might lie behind one of 

the reasons why Progresa has no effect in rural areas for older children in our results, keeping in 

mind that only paid work is controlled for in the regression. They are simply behaving rationally 

given their poverty and subsistence constraints. Although the very point of Progresa is to allevi-

ate immediate and future poverty, the extra income provided by Progresa is usually lower (75 

percent) than the labor market wage of the children. 

Since credit markets are imperfect in Mexico, many of the individuals eligible for Progresa do 

not have the ability to borrow money from other sources. Therefore, a cash transfer is justified. 

However, attaching conditions to the cash transfer as is done with Progresa might not be the op-

timal way to increase the human capital of rural children between 16 and 18 years given that it 

has no significant effect on the decision to attend school.  

Previous arguments of the analysis suggest that the reason for an insignificant Progresa estima-

tion of rural children is that these families were already making the correct decision of not in-

vesting in education. It might, however, also be concluded that the cash transfer is insufficient in 

order to have an impact on the choice of families, assuming their original behavior was irration-

al. If the investment function of a rural family is sloped so that this family has relatively lower 
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expected returns to education and relatively higher opportunity costs of education, the family 

will invest less in schooling.  

The cash transfer is supposed to move the rural family’s preferences more towards the optimum 

level of investment in schooling. However, if the opportunity cost is too heavy and there is mi-

sinformation regarding the expected returns to education, the conditional cash transfer might not 

be large enough to move the preferences towards the optimum. According to theory, it is proba-

ble that urban children are closer to the optimum level of investment in schooling than rural 

children due to the asymmetric information component being larger, as well as a larger opportu-

nity cost, in rural families. Therefore, there is reason to believe that conditional cash transfer 

programs should be assigned differently in different regions. 

Some comments regarding the control variables will follow. There are some gender differences 

with significant and positive estimates for males regarding school attendance statistics in both 

urban and rural areas. The gender impact seems to be the same in both urban and rural areas for 

the older children.  

Unsurprisingly, marriage affects school attendance negatively to a high degree. For both regions, 

children between 16 and 18 are about 0.4 times more likely to attend school if they are married. 

As expected, the level of education reached by the head of the household has a positive correla-

tion with the probability of the child attending school. It seems to have a similar effect in both 

rural and urban areas.  

The number of working hours logically has a negative impact on school attendance, although 

very small in our regression results. Urban children between 16 and 18 years work about 20 

hours on average a week, whereas rural children of the same age work about 21 hours a week 

(see table 4-4). For ten additional hours worked per week the odds of rural children attending 

school are 0.9467
10

 = 0.579 times as much. For urban children between 16 and 18, if working ten 

additional hours per week the odds of attending school are 0.958
10

 = 0.654 times as much. The 

difference between the two is not that large. However, the confidence intervals (displayed in the 

appendix) do not overlap, suggesting that working hours do affect school attendance differently 

in different regions, and more so in rural areas.  

According to findings from other less developed countries (Ravallion M. and Wodon Q., 2000); 

child labour causes school attendance to decrease in rural areas to a larger extent than it does in 
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urban areas. Perhaps it is easier to combine working with studying in urban areas than rural ar-

eas. This might again be due to large distances.  

The results also show that the more young children within the family, the lower is the probability 

that the children will attend school. Urban children are affected by this to a larger extent. For 

every additional child under six within the family, a rural child between 16 and 18 is 0.855 times 

less likely to attend school. For urban children between 16 and 18, an extra child under six im-

plies that the odds of attending school decreases 0.76 times. The confidence intervals (displayed 

in the appendix) do not overlap very much, suggesting there is a significant difference between 

the two regions regarding the impact of the number of children under six on school attendance. 

Perhaps the availability of child care services is more extensive or cheaper in rural areas, al-

though this seems unlikely. 

It is difficult to compare the odds ratio of one variable with the odds ratio of another since the 

scaling differs. For example, if the individual is male, the variable is either 0 or 1, whereas the 

educational level of the head of the household of the child ranges between 0 and 9. 

6 Conclusion 

The purpose of this paper was to investigate the impact of Progresa on school attendance rates in 

rural and urban areas. The characteristics affecting the schooling decisions in the two regions 

have been analyzed and the results presented replicate the findings of previous studies. Family 

characteristics such as the education level of the parents, family income, and the number of 

young children in the family appear to have an impact on the children’s schooling. The impact of 

the Progresa program however, is different between rural and urban areas. In particular, Progresa 

is proved to have an insignificant effect on older children’s school attendance in rural areas.  

On the one hand, these results might indicate that the rural households were behaving rationally 

from the beginning; implying that their behaviour could not be “corrected”. On the other hand, 

the insignificant results of Progresa for older children living in rural areas may imply that the be-

havior of the rural families was irrational from the beginning, but the cash transfer was insuffi-

cient in order to have an impact. Our regression results are consistent with the assumption that 

rural families’ investment in education function looks different from the one of urban families. 

This is believed to be due to asymmetric information regarding the expected returns to education 

as well as a larger opportunity cost for rural families than for urban families, which in turn af-

fects the households’ optimization problem differently. Although the investment in education 
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function looks differently for the two areas; it does not seem to influence the impact of Progresa 

on younger children’s school attendance rates. 

There is clear evidence that the initiatives for completing secondary education are lacking. With 

the help of a conditional cash transfer, such as the Progresa program, the initiatives and the be-

havior of many families can be “corrected” in order to move these families’ preference curve 

more closely to the optimal level of investment in education. When the future benefits of school 

attendance are not obvious, the household might not invest in education. However, the incentive 

of sending children to school increases with a conditional cash transfer program such as Pro-

gresa.  

The positive benefits of conditional cash transfer programs are well recognized and proved to 

have a positive impact on school enrollment and school attendance of children. The results sug-

gest that conditional cash transfer programs should be assigned differently in different regions. 

Further understanding of the program’s design is of great importance in determination of future 

policies. Although we do no argue how the program should be designed differently for different 

regions, this could be a proposal for future research. 
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8 Appendix 

 

Table 8-1; Determinants of school attendance for urban children between 12 and 15 

Urban 12-15 

Variable Coef. Std. Err. z P>z [95% Conf. Interval] Odds Ratio 

Progresa .2678979 .0680595 3.94 0.000 .1345037 .401292 1.307214 
Children < 6 -.1476656 .0367119 -4.02 0.000 -.2196197 -.0757115 .8627196 
Sex .2366999 .0676388 3.50 0.000 .1041303 .3692696 1.267061 
Married -3.488605 .3242075 -10.76 0.000 -4.12404 -2.85317 .0305435 
Work hours -.0598107 .0021022 -28.45 0.000 -.0639309 -.0556905 .9419428 
Parent ed. .2971142 .0296889 10.01 0.000 .238925 .3553033 1.345969 
Family income -.0000249 .0000315 -0.79 0.429 -.0000866 .0000368 .9999751 
Constant 1.017638 .1092637 9.31 0.000 .8034849 1.231791  

 

Table 8-2; Marginal effects for urban children between 12 and 15 

Marginal Effects Y= Pr(in_scl) (predict) = 0 .85461913 

Variable        dy/dx 

Progresa    .0341862 
Children < 6    -.0183468 
Sex .0294621 
Married   -.7021652 
Work hours    -.0074312 
Parent ed. .036915 
Family income -3.09e-06 

 

Table 8-3; Determinants of school attendance for urban children between 16 and 18 

Urban 16-18 

Variable Coefficient  Standard 
error 

z P>z [95% Conf. Interval] Odds Ratio 

Progresa .3298772 .0763323 4.32 0.000 .1802686 .4794858 1.390797 
Children <6 -.2671689 .0441309 -6.05 0.000 -.3536639 -.1806739 .7655438 
Sex .2059173 .0749567 2.75 0.006 .059005 .3528297 1.228652 
Married -3.232686 .236409 -13.67 0.000 -3.696039 -2.769333 .0394514 
Work hours -.0448351 .0018046 -24.84 0.000 -.0483721 -.0412982 .9561551 
Parent ed. .3003374 .0324243 9.26 0.000 .2367869 .3638879 1.350314 
Family in-
come 

-.0000158 .0000299 -0.53 0.596 -.0000744 .0000427 .9999842 

Constant -.5541234 .123199 -4.50 0.000 -.795589 -.3126579  
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Table 8-4; Marginal effects for urban children between 16 and 18 

Marginal Effects Y= Pr(in_scl) (predict) = 0 .29991105 

Variable        dy/dx 

Progresa    .0677767 
Children < 6    -.056096 
Sex .0432251 
Married   -.3617678 
Work hours    -.0094138 

Parent ed. .0630602 
Family income -3.33e-06 

 

Table 8-5; Determinants of school attendance for rural children between 12 and 15 

Rural 12-15 

In School Coef. Std. Err. z P>z [95% Conf. Interval] Odds  
Ratio 

Progresa .2402808 .0365897 6.57 0.000 .1685662 .3119954 1.271606 
Children < 6 -.0878511 .0177425 -4.95 0.000 -.1226257 -.0530765 .9158973 
Sex .5256977 .0363384 14.47 0.000 .4544758 .5969196 1.691639 
Married -2.0405 .1098539 -18.57 0.000 -2.255809 -1.82519 .1299638 
Work hours -.0750362 .0018322 -40.96 0.000 -.0786272 -.0714452 .9277099 
Parent ed. .2501031 .0170317 14.68 0.000 .2167216 .2834846 1.284158 
Family income -3.98e-06 6.88e-06 -0.58 0.563 -.0000175 9.50e-06 .999996 
Constant .5163026 .0477869 10.80 0.000 .422642 .6099631  

 

Table 8-6; Marginal effects for rural children between 12 and 15 

Marginal effects Y= Pr(in_scl) (predict) = 0.70433916 

variable        dy/dx 

Progresa .0507415 
Children < 6 -.0182946 
Sex .1092934 
Married -.4690968 
Work hours -.0156259 
Parent ed. .0520828 
Family income -8.28e-07 

 

 

 

 

 



 

 
41 

Table 8-7; Determinants of school attendance for rural children between 16 and 18 

Rural 16-18 

In School Coef. Std. Err. z P>z [95% Conf. Interval] Odds  
Ratio 

Progresa .0042927 .0469659 0.09 0.927 -.0877588 .0963441 1.004302 

Children < 6 -.161518 .0251181 -6.43 0.000 -.2107485 -.1122874 .8508512 

Sex .2153862 .0457334 4.71 0.000 .1257505 .3050219 1.240341 

Married -3.166142 .1519034 -20.84 0.000 -3.463867 -2.868417 .042166 

Work hours -.0551786 .0018686 -29.53 0.000 -.0588409 -.0515163 .9463161 

Parent ed. .316842 .0220471 14.37 0.000 .2736304 .3600535 1.372786 

Family in-
come 

.0000155 8.58e-06 1.81 0.071 -1.31e-06 .0000323 1.000016 

Constant -1.117473 .0632908 -17.66 0.000 -1.241521 -.9934255  

 

Table 8-8; Marginal effects for rural children between 16 and 18 

Marginal Effects Y= Pr(in_scl) (predict) =  0.13179625 

Variable        dy/dx 

Progresa .000491 
Children < six -.0184819 
Sex .024733 
Married -.1948539 
Work hours -.0063139 
Parent ed.  .036255 
Family income 1.77e-06 

 

 


