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ABSTRACT 
 

This paper will examine the difference in household schooling decisions in 

agricultural versus other households in rural areas in Nicaragua. The hypothesis is 

that families involved only in agriculture will experience higher costs and lower 

perceived returns to schooling than other families and therefore demand less 

education overall than other families.  This paper with also investigate the 

differences between agricultural and non-agricultural households in the context of 

the education incentives offered by Nicaragua’s Red de Protección Social (RPS).  

Data analysis indicates a lower initial demand for education but a greater effect of 

the RPS program on school outcomes among households involved only in 

agriculture.  This suggests that the RPS program created adequate incentives to 

compensate for the lower perceived net benefits to schooling among agricultural 

households to change their allocation of resources to increase investments in 

education. 



 

iv 

 
 
 
 
 
 
 
 
 
 
 
 

Special thanks to Professor James Habyarimana  
for his support and guidance in this endeavor. 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



 

v 

 
 

TABLE OF CONTENTS 
 
Chapter 1. Introduction……………………..………………………….….…… .….1 

Chapter 2. Literature Review………..…………………………………………. .….6 

Chapter 3. Hypothesis…………………….……………………………….. ……...13 

Chapter 4. Data and Preliminary Analysis……………………………………...….16 

Chapter 5. Methodology: Difference-in-Difference Regression Model…….....…...27 

Chapter 6. Regression Results………………………………………………..….....34 

Chapter 7. Policy Recommendations and Conclusion………………………….….43 

Appendix………………………………………………….……………….…….…48 

References………………………………………………………….……….….…..49 

 

 

 



 

1 

Chapter 1.  Introduction 

Despite the widely acknowledged benefits to education, many families in 

developing countries invest in an inefficiently low amount of schooling for their 

children.  Often, the appropriate incentives are not in place to induce or motivate these 

families to send their children to school.  Unfortunately, without sufficient investments 

in human capital, it will be extremely difficult for poor families to break the 

intergenerational transmission of poverty and for poor countries to achieve long-term 

sustainable development.  If families do not perceive benefits to schooling that surpass 

the current costs of sending a child to school, they will choose not to invest in the 

education of their children.  Among poor families, a household may be forced to 

choose between schooling and productive household/farm activities for the child due to 

limitations in resources.   Low school enrollment can be an especially large problem in 

rural areas, where there are less local job opportunities that require an education, which 

can result in low perceived returns to schooling.  In addition, there is often a higher 

cost of sending a child to school in rural areas due to the greater distance that must be 

traveled to get to school.  Longer distances to school may require more of a parent’s 

time to walk the child to school or may reduce the child’s availability for farm or 

household work if they attend school.  Overall, households in rural areas face greater 

constraints in sending their children to school. 
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As expected, data from the World Bank show that school enrollment and 

educational attainment are substantially lower in rural areas compared to urban areas in 

Nicaragua.1  This gap suggests that households from rural areas experience higher 

costs or perceive lower returns from schooling, which would cause these families to 

invest less in education.   The costs may be direct, such as school fees, school supplies, 

or uniforms, or they may be the indirect opportunity costs of forfeited child labor or 

time lost from walking the child to school.  Families in rural areas may have a harder 

time affording to pay for these costs.  The perceived returns to schooling include the 

future job and income-earning opportunities that a child will have from the current 

investments in education.  These returns may be lower in rural areas because jobs in 

agriculture often do not require much formal education.  Consequently, agricultural 

households may perceive lower returns to schooling if they expect their children to 

continue in agriculture so, as a result, they may invest less in the education of their 

children than other rural households.  Education, however, is a critical factor in helping 

poor households break the cycle of poverty and efforts need to be taken to enable 

greater access to education opportunities for agricultural households. 

                                                                                                                                                                                                                                                                                                             

1 It is important to distinguish between these two measures of education outcomes.  Educational 
attainment is a measure of grades completed and is a more appropriate measure for the amount of 
learning that is accomplished.  School enrollment does not necessarily reflect completion of a certain 
level of education, but is still an important measure of demand for education. For data on Nicaragua, see: 
http://www.worldbank.org/research/projects/edattain/profiles/nic01w/datasheet.txt. 

 



 

3 

A conditional cash transfer (CCT) program known as the Red de Protección 

Social (RPS) program was undertaken in rural Nicaragua from 2000 to 2005.  Under 

this type of program, cash transfers are given to households conditional on meeting 

certain criteria, such as school enrollment and attendance at health check-ups.   CCT 

programs are a poverty reduction strategy that has received much attention over recent 

years for their multi-faceted approach.  First of all, cash transfer programs have a 

short-term income effect on households, which directly raises household income and 

serves as a social protection mechanism.  Second, CCT programs also have a short-

term behavior effect, through the conditional nature of the monetary incentives that 

aims to induce households to invest more in education and health.   Lastly, the 

programs encourage increased investments in education among the poor, which result 

in the long-term benefits of human capital development, reduction of inequality, and a 

decrease in the intergenerational transmission of poverty. 

The education-targeted portion of the RPS program is aimed at improving 

school enrollment and school attendance in rural Nicaragua.  Under the program, 

households received an annual transfer of US$21 per child, conditional on enrollment, 

and a bimonthly transfer of about US$19 per household, conditional on regular school 

attendance of children ages 7-13 who have not completed fourth grade.  There is also a 

small supply-side transfer to schools based on increased enrollment, to incentivize 
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increases in quality of education by teachers and schools.  A randomized community-

based evaluation conducted by the International Food Policy Research Institute 

(IFPRI) demonstrated the clear benefits of this program, with a net increase in school 

enrollment of 13 percentage points and a 20 percentage point increase in attendance 

(Maluccio and Flores, 2005).  The study did not, however, look at other factors that 

typically impact school enrollment (such as parents’ education or household income), 

since they were only seeking to quantify the effect of the RPS program and assumed 

perfect randomization of the data.  The study also did not distinguish between 

agricultural and non-agricultural vocations of these rural households, though there may 

be some inherent differences in the education decision criteria of these groups.  A 

better understanding of school enrollment decisions by different types of households, 

which is the objective of this paper, can help improve future education policy in 

Nicaragua to better address deficiencies in the education system. 

Using data from the evaluation of the RPS program, the demand for education 

of households involved only in agriculture as a vocation will be examined compared to 

households who have other types of jobs.  Of particular interest is how these 

agricultural households react to the incentives offered under the education portion of 

the RPS program, compared to other families, and whether this effect is greater or 

smaller.  If the effect is smaller, then the RPS program is not creating adequate 
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incentives to compensate for the higher costs and the lower perceived returns to 

schooling among agricultural households to change their allocation of resources to 

increase investments in education.  If the effect is larger, then the RPS program was 

successful in targeting agricultural households to increase school enrollment. 
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Chapter 2.  Literature Review 

Though conditional cash transfer programs are a relatively recent policy tool, 

there is an extensive background literature that documents their effectiveness on 

poverty-reduction and human capital development in low-income countries. Much 

research has sought to explain, model, and quantify the effects of human capital 

development on overall economic growth and development (e.g. Benhabib 1994, 

Shultz 1992, Lucas 1988, Colclough 1982).  The evidence continually points to a 

strong, positive effect of education on income, both at the household and country level. 

Unfortunately, due to household budget constraints, deficient supply of quality 

education, and a lack of appropriate incentives to spur demand for schooling, the large 

majority of households in developing countries invest in a strikingly low amount of 

education.   Research has continually pointed to parental education and household 

income as two of the most important determinants of school enrollment (Clemens 

2004).    Child labor, which is largely a result of poverty, is another key culprit for low 

school enrollment in developing countries (Ilahi 2001, Berhman and Knowles 1999).  

Increased household income, on the other hand, allows for the choice of more 

schooling over labor (Psacharopoulos 1997).   Child labor is very common in the 

developing world, especially among the poor, and is often an accepted part of the 

social customs of a community.  A poor family may need the extra income from the 
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child’s work or simply not be able to afford the direct costs of sending their children to 

school (such as uniforms, books, or school fees).  As families reach a higher level of 

income, however, they have less need for their children to be employed in the labor 

force and can afford the opportunity cost and direct cost of sending their children to 

school.  Increases in household income often lead directly to increases in investment in 

education. 

Unfortunately, as can clearly be seen by low school enrollment and attainment 

rates in many developing countries, the appropriate incentives are often not in place 

and the resources not available for households to send their children to school.  

Conditional cash transfer programs seek to remedy this misalignment by reducing 

household budget constraints and increasing incentives for attending school through 

direct financial rewards.  Conditional cash transfer programs have been successfully 

implemented in several countries in Latin America including Mexico, Brazil, Chile, 

Honduras, Jamaica, Costa Rica, Colombia, and, of course, Nicaragua.  These programs 

are discussed in a number of cross-country studies, including Rawlings (2004) and 

Barrientos and DeJong (2004), which point to their success in a variety of country 

contexts. 

The flagship conditional cash transfer program is the Programa de Educación, 

Salud, y Alimentación (PROGRESA) in Mexico (now known as Oportunidades).  
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PROGRESA is the most well-documented and analyzed CCT program, and has served 

as a model for all subsequent programs.  PROGRESA is particularly recognized for its 

randomized evaluation and precise impact analysis (Behrman and Todd 1999). In the 

field of project impact evaluation, there is a wide acknowledgement of the value of 

conducting randomized experiments with program and control groups in order to 

isolate the precise effects of a particular intervention.  Burtless (1995) points out, as 

well, that only through a randomized experiment can the effect of the program 

intervention be accurately measured.  This type of evaluation provides clear proof of 

the program’s positive effects, which provides strong support for increased funding to 

this program or similar initiatives.   

There is some criticism of randomized evaluation methods on ethical grounds, 

however, arguing that it is not justifiable to give one group the beneficial intervention 

while excluding another group.  Counter-arguments point to the limited resources of 

the project, which makes it impossible to deliver the services to all eligible 

populations.  Furthermore, most projects phase the intervention in to the control groups 

over time when resources are available, which was the case with Mexico’s 

PROGRESA and Nicaragua’s RPS.   

Being the most well-known CCT program, with high-quality data (of a type 

that is generally difficult and expensive to collect), there is a plethora of research 
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published on PROGRESA.  Only the most prominent and relevant studies will be 

discussed here.  Behrman, Sengupta, and Todd (2000) estimated the reduction of 

dropout rates and increase in education attainment, particularly through the 

matriculation from primary to secondary school, due to PROGRESA.   Skoufias (2001) 

reported comprehensive results of the positive and significant effects of this program 

on human capital and household welfare in Mexico, along with contributing a 

preliminary cost-analysis of the program that concluded that administrative costs of the 

program were low compared to existing similarly targeted programs.  Shultz (2001) 

presented a double-difference probit model2 that estimated the impact of PROGRESA 

on school enrollment, with an estimate of a 3.4 to 3.7 percentage point increase in 

enrollment for girls and a 2.5 to 2.8 percentage point increase for boys.  Skoufias and 

Parker (2001) also used this same empirical technique to analyze the impact of 

PROGRESA on enrollment, attainment, and child labor.  They found that PROGRESA 

decreased child labor significantly; for example, child labor decreased by about 22 

percent for boys ages 12-13 and 17 percent for girls ages 12-17.   Coady and Parker 

(2004) compared the cost effectiveness of increasing the demand for education through 

a CCT policy with programs that increase the supply of education (such as through 

building schools) and found PROGRESA to be relatively cost-effective in comparison.  

The benefits and effectiveness of PROGRESA were clearly demonstrated by these 

                                                                                                                                                                                                                                                                                                             

2 This type of model is explained in-depth in the “Methodology” section, page 27. 
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studies, which has made it a model to be exported to a variety of other countries, such 

as Nicaragua. 

Although not as widely studied, early results from studies of Nicaragua’s RPS 

program also show clear positive outcomes.  Maluccio and Flores (2005) demonstrated 

a positive impact of the RPS on school enrollment and other health and education 

indicators in Nicaragua.  Through a double-difference approach, they found an increase 

in school enrollment of 12.8 percentage points due to the program.  Maluccio (2003) 

used preliminary data from the first year of the program to show that the program led 

to an increase in education and reduction in child labor.  Caldes and Maluccio (2005) 

examined the efficiency of spending in this program in a detailed cost-benefit analysis, 

which indicated that the variable administrative cost of the program was about 50 cents 

for every dollar that reached a beneficiary.  Maluccio (2004) also found that the RPS 

served as a valuable social protection mechanism during the coffee crisis in Nicaragua, 

through providing the cash transfers to poor families.  Given that the pilot phase of the 

program was run from 2000-2005 and the data were only recently released, research on 

the program is scarce and clearly dominated by a few authors.  Digging deeper to 

analyze the different factors that influence the effectiveness of the Nicaraguan program 

will make a valuable contribution to our knowledge base. 
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There is also a related literature on the determinants of school participation and 

the demand for education.  For example, Pritchett (2004) discusses how raising returns 

to schooling is a key way to increase incentives for educational attainment.  Clemens 

(2004) points out how available job opportunities are one of the most important 

determinants of decisions on investments in schooling by households.  In the analysis 

of schooling decisions, however, it is difficult to isolate the effect of the returns to 

schooling that different households perceive.  Schooling decisions are the result of a 

net benefit analysis, where households weigh considerations of the costs of education 

(both direct costs of fees, uniforms, etc. and indirect opportunity costs of forfeited time 

for household labor and/or needing to walk the child to school) and the benefits (higher 

income-earning potential and greater job opportunities).  Conditional cash transfer 

programs aim to raise school participation by increasing the demand for education 

through artificial financial incentives given directly to households when natural 

incentives are insufficient, thereby increasing the net benefit to households of enrolling 

their children in school.  

The analysis in this paper will look at the determinants of school enrollment in 

order to evaluate whether the schooling decisions of agricultural households are 

significantly different from other rural households.  The paper also analyzes whether 

agricultural households react differently to the incentives offered through Nicaragua’s 
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CCT program, further determining if there are any inherent differences in schooling 

decisions of agricultural versus other households in rural Nicaragua. 
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Chapter 3. Hypothesis 

This analysis evaluates the school enrollment decisions of agricultural 

households compared to other households in rural areas of Nicaragua and how those 

decisions are affected by the Red de Protección Social CCT program.  The hypothesis 

of this paper is twofold.  First, families involved only in agriculture perceive lower net 

benefits to schooling and therefore demand less education overall than families 

involved in vocations other than agriculture.  Secondly, agricultural households react 

differently to the incentives created by the RPS, suggesting different decision criteria 

for sending children to school.  Empirically, the analysis will test the hypotheses that 

school enrollment is initially lower among agricultural households and that the effect 

of the RPS program on school enrollment is greater for agricultural households 

compared to other households.  The success of the CCT program in increasing school 

enrollment rates with indicate how well the program created adequate incentives for 

families to change their allocation of resources to invest more in education for their 

children. 

Throughout this analysis, agricultural households are defined as households 

that do not have any family members employed in any activities other than agriculture.  

The comparison “non-agricultural households” are households that have at least one 

family member employed in non-agricultural activities.  The intuition behind this 
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classification of households is to include perceived returns to schooling in the analysis 

of household schooling decision.  Perceived returns to schooling are a product of 

household exposure and experience with actual returns to schooling. Having at least 

one household member who has a job with higher returns to schooling makes it more 

likely that the household will value education more. Agricultural jobs do not typically 

require much formal education, therefore non-agricultural jobs overall are likely to 

require more education than agricultural jobs, with the benefits of education being 

made more evident in those jobs.   In our data, typical non-agricultural jobs include 

construction workers, carpenters, industrial workers, small business/shop owners, 

domestic workers, teachers, seamstresses, and vendors of food or handicrafts. 

It seems reasonable to conclude that a child of a household with at least one 

non-agricultural worker is more likely to follow a non-agricultural job path compared 

to a child from a household that is only involved in agriculture.  Households that only 

have experience in agriculture would be less likely to break from the agricultural 

lifestyle that the family has established.  Households with at least one member who is 

employed in a vocation other than agriculture is more likely to consider an alternative 

vocation for their children, which may require more education.  With a variety of 

vocations present in the household, the future job opportunities for the children of the 

household has greater variability.  Education can be an important factor in accessing 
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these job opportunities outside of agriculture.  Research has shown that increased 

access to job opportunities will likely raise the perceived returns to schooling for 

households (Clemens 2004). Therefore, using the presence of at least one household 

member with a non-agricultural job as the definition of “non-agricultural households” 

is a straightforward way to capture any differences in perceived returns to schooling 

among households that have direct experience with other types of jobs. 
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Chapter 4. Data and Preliminary Analysis 

The data used in this analysis are the Nicaraguan Red de Protección Social 

(RPS) Evaluation Data, made available through a joint study conducted by the 

International Food Policy Research Institute (IFPRI), the Red de Protección Social 

(RPS) of the government of Nicaragua, and the Inter-American Development Bank 

(IADB).3  The survey data include 1,764 rural households with information recorded in 

both 2000 (pre-program) and 2002 (post-program), from the departments of Madriz 

and Matagalpa in the northern part of the Central Region of Nicaragua.  Forty-two 

comarcas4 were chosen for the pilot phase of the program, based on a poverty index 

(only communities with high poverty were selected).  One half of the comarcas were 

randomly selected to receive the RPS program in 2001, while the other half were 

designated as the control group.  Due to funding constraints and an intention to conduct 

a randomized treatment-control evaluation for this program, the control group did not 

receive the program until 2003. This phase-in approach made it possible to precisely 

measure program impact through a difference-in-difference (or double-difference) 

analysis. 

The variable of interest in this analysis is whether a child is enrolled in school 

or not in a particular school year.  There are, therefore, two distinct groups within each 

                                                                                                                                                                                                                                                                                                             

3 Available: http://www.ifpri.org/data/Nicaragua01.htm. 
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year of the data: children who enrolled in school and those who did not.  Table 1 

presents a comparison between the groups prior to the implementation of the RPS 

program for several variables of interest. 

Table 1. Summary statistics of children who enrolled in school versus those who 
did not enroll in school, pre-RPS program (2000) 

 Enrolled in school Did not enroll in school 
Agriculture only 

household 67.2% 79.6% 

Female 50.5% 46.9% 
Highest education  

level of a 
 household member1 

No education: .38% 
Primary school: 79.2% 

Secondary or more : 20.4% 

No education: 9.57% 
Primary school: 86.1% 

Secondary or more: 4.3% 
Household has electricity 23.5% 11.5% 

Household owns their 
home 87.1% 74.2% 

Household has strong 
walls 2 52.0% 21.1% 

Household has a 
latrine/toilet 64.7% 45.0% 

Average distance to 
school (km)3 1.2 1.7 

Worked last week 7.2 22.0 
Average hours worked4 17.5 29.2 

Observations 790 209 
Source: RPS Evaluation data 2000-2002 
Children 8-12 years old on January 1, 2001 
Notes: 
1. “Primary school” includes pre-school; “Secondary or more” includes technical school and university 
2. Brick or cement compared to wood or other flimsier building material. 
3. Average distance in km from school for those that enrolled in school in the comarca. 
4. Average hours worked last week. 
5. All differences are statistically significant at the 1% level. 
 

                                                                                                                                              

4 Comarcas are administrative areas within municipalities that include between one and five 
small communities, averaging 100 households each. 
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This preliminary analysis suggests that children are less likely to be enrolled in 

school if they are from an agricultural household.   They are also more likely to be 

from a household that is less-educated, with over 95% of children not enrolled in 

school being from a household with no more than a primary school education.  

Children not enrolled in school also tend to be from poorer households, as reflected by 

their lower levels of the qualitative wealth indicators.  Lastly, children who are not 

enrolled in school also have a higher tendency to work and to work more hours than 

children enrolled in school.  This reflects the tradeoff in schooling and child labor 

decisions.  There are clearly common factors that are prevalent among households that 

do not send their children to school. 

 The analysis in this paper focuses specifically on the difference in schooling 

decisions between agriculture-only households and other vocation households.  Table 2 

is a brief look at the overall differences between these two groups.  Like households 

that do not send their children to school, agriculture-only households appear 

disadvantaged in a variety of ways.  They tend to be less wealthy, have lower levels of 

education, and have their children provide some sort of labor, whether around the 

household, in the fields, or outside the home.  Each of these factors is likely to explain 

part of why agricultural households chose to enroll their children in school less than 

other households. 
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Table 2. Summary statistics of agriculture-only households and other vocation 
households (2000) 

 Agriculture-only Other vocation 
School enrollment 76.1% 85.8% 

Highest education of a 
household member is 

primary school 

 
83.9% 

 
72.3% 

Highest education of a 
household member is 

secondary school or above 

 
13.3% 

 
26.4% 

Bottom quartile of wealth 30.7% 20.3% 
Top quartile of wealth 10.2% 21.2% 

Child has worked 25.1% 17.2% 
Average hours worked  24.9 16.5 

Observations 685 296 
Source: RPS Evaluation data 2000-2002 
Children 8-12 years old on January 1, 2001 
Notes: All differences are statistically significant at the 1% level, except for “Child has worked”, which 
is significant at the 10% level.  Also, see notes for Table 1. 
 

The intention of a randomized evaluation is to have a control group and an 

intervention group that are similar at the outset (before the program is implemented) 

and then to measure the additional change in the intervention group, which can be 

attributed to the program.  The intervention group consists of the households that are 

eligible for the RPS program due to their randomized selection and so are given the 

option to participate in the program.   Using this type of “intended-to-treat” 

classification maintains the randomization of the data and allows an analysis to be 

conducted that evaluates whether the new incentives offered by the program are 

sufficient to increase the probability of school enrollment.  The choice to actively 



 

20 

participate in the RPS program implies school enrollment and would, therefore, not be 

an appropriate explanatory variable for the analysis. 

Table 3 is an analysis of the sample means of several defining characteristics of 

the control and intervention groups, which demonstrates that the groups are indeed 

sufficiently comparable in 2000, before the program was administered.   

Table 3.  Pre-program Red de Protección Social (RPS) Intervention and Control 
Groups, 2000 

 RPS Control 
Group 

RPS Intervention 
Group 

P-value for difference 
in means 

School enrollment 75.7% 77.2% .4700 
Agriculture only 

household 
68.5% 68.0% .8259 

Highest education of 
a household member 

is primary school 

 
78.6% 

 
80.0% 

 
.4194 

Highest education of 
a household member 
is secondary school 

or above 

 
17.3% 

 
18.5% 

 
.6439 

Female 49.4% 47.7% .4759 
Age (on Jan 1, 2001) 9.4 9.3 .5447 
Average distance to 

school (km) 
 

1.15 
 

1.17 
 

.8517 
In lowest quartile of 

wealth 
26.0% 25.2% .6772 

In second lowest 
quartile of wealth 

25.7% 23.4% .2295 

In third quartile of 
wealth 

37.3% 38.9% .4593 

In highest quartile of 
wealth 

11.0% 12.5% .2919 

Observations 494 505 N/A 
Source: RPS Evaluation data 2000-2002 
Children 8-12 years old on January 1, 2001 
Notes: Difference of means test assumes equal variances. 
Also, See notes for Table 1. 
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This analysis is important to demonstrate the randomization of the data.  The results 

show that selection into the program (according to the “intend-to-treat” criteria”) is 

sufficiently random, according to a variety of household and individual characteristics.  

The third column reports the results from difference in means statistical tests, which 

indicates that the means of these variables are not different at a statistically significant 

level. 

Having a comparable control group allows an evaluator to account for the 

changes that occur over time that are not due to the program.  Under this evaluation 

design, in the years for our analysis, the program is not administered to the control 

group.  Instead, changes across time in the dependent variable (i.e. school enrollment) 

are examined by comparing the treatment to the control group in order to capture the 

program effect.  A simple comparison of pre-RPS and post-RPS school enrollment 

rates for the control and intervention groups illustrates the changes over time in these 

two groups.  These results are displayed in Table 4, which shows an increase in 

enrollment for all groups, but particularly for the RPS households. 

 The substantially larger increases in enrollment among the intervention group 

indicate the positive effect of the program on school enrollment. The increases in the 

control group are much smaller but still positive, reflecting overall economic 

development or other outside factors that may have caused enrollment to increase.  The 
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large increases in enrollment among the treatment group, on the other hand, indicate 

the effectiveness of the program in impacting schooling decisions.  This table also 

disaggregates the data by gender and by agricultural households versus other 

households.  This preliminary analysis indicates that school enrollment increases in 

both the control and intervention groups for boys and girls, though by different 

magnitudes. This increase occurred less among males in the intervention group 

compared to girls, suggesting that the RPS program may have been more effective for 

females.  In both the control and intervention groups, school enrollment increased 

significantly more for agricultural households than for other households. 

Table 4. Red de Protección Social (RPS) Pre-program and Post-program 
enrollment rates for Control and Intervention Groups 
  Enrollment Rate (%) 
  Pre-program 

(2000) 
Post-Program 

(2002) 
Percentage 

Point 
Difference 

All 79.7 86.0 3.7 
Females 84.0 89.6 3.3 
Males 75.4 82.3 4.1 

Agriculture only 
households 

76.5 85.2 5.5 
Control  
group 

Other vocation 
households 

87.2 87.9 0.4 

All 78.3 97.6 16.2 
Females 76.1 98.3 17.8 
Males 80.4 96.8 14.7 

Agriculture only 
households 

75.6 98.1 18.7 
Intervention 

group 

Other vocation 
households 

84.4 96.1 10.5 

Notes: Children 8-12 years old on January 1, 2001 
Source: RPS Evaluation data 2000-2002 
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Chart 1 illustrates a particular segment of the data from Table 4, comparing the 

intervention and control groups in 2002, after the program has been implemented.   

The data were similarly disaggregated across these same categories of gender and 

household vocation and showed that enrollment rates were substantially higher among 

intervention households regardless of gender or household type, illustrating the clear 

impact of the program.  Moreover, when comparing within gender or vocation-type in 

the intervention and control in the post-program time period (rather than comparing 

within the same group across time, as in table 2), the program impact appears greatest 

among males and agriculture-only households. 

          Chart 1.  School enrollment rates in 2002 

 School Enrollment Rates for RPS 
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These analyses point to the need for a method that will account for differences 

between the control and intervention groups and the differences across time (pre and 

post-program).  A difference-in-difference approach is a well-known method that does 

precisely this through subtracting the difference in the outcome variable in the control 

group from the difference in the intervention group.  This method was first introduced 

by Card and Krueger (1993) and is a common approach to measure the impact of this 

type of policy intervention. This is equivalent to subtracting the difference in 

enrollment in the two groups before the program (2000) from the difference in the 

enrollment rate after the program.  This method will isolate the effect of the program 

on school enrollment through using the changes across time in the control group as a 

proxy for the change across time in the intervention group not due to the program.  The 

resulting difference is the average effect that can be attributed to the policy 

intervention. 

Table 5 displays the average school enrollment rates in both time periods for 

both groups.  The methodology is demonstrated in Table 5a, with the double-difference 

estimator capturing the estimated average net increase in school enrollment attributable 

to the RPS program.  School enrollment increased by about 6.3 percentage points for 

all children during this time period due to factors outside the program, as seen through 

the change in the control group.  Subtracting this from the 19.3 percentage point 



 

25 

increase in enrollment for program participants estimates that the average program 

effect led to an increase in school enrollment of 13.0 percentage points (see table 5b).  

This preliminary assessment of the impact of the RPS clearly suggests that the impact 

of the program was greater on agriculture-only households, with an increase in school 

enrollment of 3.8 percentage points more than other households (see tables 5c and 5d). 
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Table 5. Red de Protección Social (RPS) School Enrollment Rates for Agricultural versus non-
Agricultural Households for Intervention and Control Groups 
Table 5a. 

 Intervention Control Percentage Point 
Difference 

Baseline 
2000 I0 C0 I0-C0 

Follow-up 
2002 I1 C1 I1-C1 

Difference I1- I0 C1-C0 
(I1-C1)-(I0-C0) 

Double-difference 
 

Table 5b. Sample: Children from all households (Obs=999) 
 Intervention Control Percentage Point 

Difference 
Baseline 

2000 78.3 79.8 -1.5 

Follow-up 
2002 97.6 86.1 11.5 

Difference 19.3 6.3 13.0 
Double-difference 

 
Table 5c. Sample: Children from agriculture only households in 2000 (Obs=685) 

 Intervention Control Percentage Point 
Difference 

Baseline 
2000 75.6 76.5 -.9 

Follow-up 
2002 97.6 84.5 13.1 

Difference 22.0 8.0 14.0 
Double-difference 

 
Table 5d. Sample: Children from other households in 2000 (Obs=296) 

 Intervention Control Percentage Point 
Difference 

Baseline 
2000 84.4 87.2 -2.8 

Follow-up 
2002 97.3 89.9 7.4 

Difference 12.9 2.7 10.2 
Double-difference 

Source: RPS Evaluation data 2000-2002 
Children 8-12 years old in on January 1, 2001 



 

27 

Chapter 5. Methodology: 

Difference-in-Difference Regression Model 
The difference-in-difference approach can be extended to regression analysis, 

and is the method of choice when evaluating an intervention such as this across time.  

This method has often been used to evaluate PROGRESA and has been used in 

previous analyses of Nicaragua’s RPS, as mentioned in the literature review.  A simple 

difference-in-difference model for a program intervention, where Y (the dependent 

variable) is the probability of school enrollment, consists of the following independent 

variables: 

Exhibit 1.  Construction of a double-difference regression model 
Independent 
Variable 

Definition Interpretation of coefficient Group 
represented 

Constant/None Baseline Average Y for control households 
in Year 0 

Control, 
Year 0 

Year Dummy variable for year of 
observation being post-program: 
0= Year 0 (pre-program) 
1= Year 1 (post-program) 

Change in Y due to time effects; 
Difference in Y in the control 
group between Year 0 and Year 1 

Control, 
Year 1 

Program Dummy variable for program 
intervention: 
0= Control group 
1= Intervention group 

Difference in Y for the 
intervention group compared to the 
control group in Year 0 

Intervention, 
Year 0 

Year*Program Interaction between Year and 
Program: 
1= Intervention households in 
Year 1 
0= All other observations 

Change in Y due to being in the 
post-program year for intervention 
households; 
Captures the differential effect of 
the program on Y 

Intervention, 
Year 1 

Where Y = Probability of school enrollment 

Each of the four groups are represented in the double-difference model: the 

control group in Year 0 (pre-program), the control group in Year 1 (post-program), the 
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intervention group in Year 0, and the intervention group in Year 1.  Each of these 

groups is independently represented when different dummy variables are individually 

turned on (i.e. equal 1), as indicated in column 4 in Exhibit 1.  This separation by 

groups helps to explain the intuition behind the double-difference model.  For example, 

the baseline is an observation from a control group household in the pre-program year 

where both Year and Program equal zero.  An observation from the control group in 

the post-program year would have Year equal 1 and Program equal 0, and is 

represented with the Year variable being uniquely turned on.  The coefficient on the 

Year variable then uniquely captures the change in behavior within the control group 

from 2000 to 2002. 

   Similarly, the Year*Program variable only equals 1 for the intervention group 

in the post-program year, where Year and Program must necessarily equal 1, as well.   

The Year*Program variable, therefore, uniquely captures the effect of the program, 

since it measures the increase in enrollment rates in 2002 from the baseline of 2000 for 

the intervention group, while also controlling for the exogenous change in enrollment 

over time (through the separate Year variable) and the differences between groups 

(through the Program variable).  This method allows a more precise measurement of 

the program effect than simply comparing the control and treatment groups or 

comparing data on the treatment group across time.  For more information on this type 
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of empirical technique see Card and Krueger (1993), Skofias and Parker (2001), or 

Maluccio and Flores (2005). 

The method of analysis used is a probit model, where the dependent variable is 

the probability of a child enrolling in school in the year of the survey. The reported 

coefficients capture the marginal effect of the variable on the probability of school 

enrollment, evaluated with all other independent variables held at their mean.5  A 

probit model is used because of the binary nature of the dependent variable. 

The independent variables that are incorporated in the model to explain school 

enrollment are: the double-difference estimator variables (as described in Exhibit 1), 

the typical explanatory variables for school enrollment (household education, age, 

gender, distance to school, and wealth), and indicators for agricultural households. As 

explained above, the Year02 variable captures the difference in school enrollment in 

the control group between 2000 and 2002.  The Program variable captures the 

differences between the control and intervention groups in 2000, before the initiation 

of the program.   The Program*Year02 variable (the double-difference estimator) 

captures the effect attributable to the RPS program.   

These variables are then examined in the context of an analysis comparing 

agricultural and non-agricultural households.  Program*Year02*Ag is the interaction 

                                                                                                                                                                                                                                                                                                             

5 This format is accomplished using the dprobit function in Stata, which reports the discrete 
change in the probability of school enrollment due to each explanatory variable. 
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between the double-difference estimator and Ag, and captures the differential effect of 

the program on agricultural households compared to non-agriculture households.  This 

is the variable of interest that will be tested to determine whether the effect of this 

program is different for agricultural households versus all other households.  In order 

to isolate this effect, Year02*Ag must be included in order to control for any change 

among agricultural households over time that is not due to the program. 

It should be noted that data on distance from the closest school was not 

available for households where children were not enrolled in school, therefore the 

distance to school is captured in a comarca-level variable of the average distance to 

school for those that attended school in that comarca.  Additionally, data on household 

income was not available, though we would have liked to include it in the model.  

Instead, the analysis incorporates several qualitative household measures to act as a 

proxy for household wealth: access to electricity, having a toilet/latrine, owning a 

house, and the strength of the materials for house walls.  A wealth index in created 

through a single factor predicted through factor analysis that incorporates the four 

mentioned factors.6  Indicators on child labor were not included since it is likely a 

response variable directly affected by the program, along with school enrollment. 

The model used for this analysis is as follows: 
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P(Y=1| X) = 0β + 1β X1+ 2β X2+ 3β X3+ 4β X4 + 5β X5+ 6β X6+ 7β X7+ 8β X8+β9 X9  +

  β10 X10 + β11 X11+ 12β 12X + 13β 13X  +ε  

Where Y = Enrolled: Probability of a child enrolling in school.  Data from 2000 and 2002. 

X1 = Ag: Indicator variable for all members of a household having agricultural jobs.  Data from 2002. 

X2 = Primless: Dummy variable indicating if the highest education level among members of the 

households is primary school or preschool. Data from 2002. 

X3 = Secmore: Dummy variable indicating if the highest education level among members of the 

households is secondary school or more. Data from 2002 

X4 = Age: Child’s age on January 1, 2001.  Data from 2002. 

X5 = Age2: Age-squared. 

X6  = Female: Indicator variable for being female.  Data from 2002. 

X7 = Dist: Average distance to a primary school in one’s comarca.  Data from 2000 and 2002. 

X8=  Year02: Indicator variable for enrollment data coming from 2002.  Data from 2002. 

X9=  Wealth: Indictor for household wealth.  Data from 2000 and 2002. 

X10 = Program group: Indicator variable for selection into the RPS program.  Data from 2000. 

X11=  Program* Year02 : Double-difference program estimator for program effect. 

X12 = Year02*Ag: Change in enrollment for agricultural households due to exogenous factors. 

13X = Program* Year02*Ag:  Differential effect of the RPS program on school enrollment for 

agricultural households versus nonagricultural households. 
ε  = Unexplained variance, Error term 

0β  = Y-intercept 

1β , 2β , 3β , 4β , 5β , 6β , 7β , 8β , β9 , β10 , β11, 12β , 13β  = Coefficients of independent variables 

 
Source of variables: All variables from the Red de Protección Social (RPS) Evaluation Dataset, 2000-
2002 available at http://www.ifpri.org/data/Nicaragua01.htm. 

                                                                                                                                              

6 The factor analysis creation of the wealth index in accomplished in Stata using the “factor” and 
“predict” commands, to generate a variable that most accurately compiles and quantifies the four 
qualitative dummy variables for household wealth. 
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The observations used for this analysis are the children aged 8-12 in each of the 

eligible households, to only include treatment children who received the program in 

both the pre-program and post-program time periods. This was further restricted to 

include only households that were surveyed in both 2000 and 2002, to include only 

children that were eligible for the program and reported information in both years.  

Other than age and gender, the other variables included are household level indicators. 

Exhibit 2 defines these variables in more detail, as well as gives a 

hypothesis/argument for the predicted relationship between each of these variables and 

the probability of enrollment.  These predicted relationships are based on previous 

studies and the initial data analysis conducted on the summary statistics. 
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Exhibit 2. Variable Definitions, Predicted Relationships, and Sources 
Variable Definition Predicted Relationship Previous Studies 
Enrolled Dummy variable for enrollment in school in 

current year 
N/A N/A 

Ag Dummy variable indicating if the household 
only has members involved in agriculture (0 if 
there is at least one family member involved in 
a vocation other than agriculture) 

Negative: Households only involved in 
agriculture will likely demand less 
education 

Hypothesis 

Primary School Dummy variable indicating if the highest 
education level among members of the 
households is primary school or preschool. 

Positive: Households with a member 
with a higher level of education will 
likely demand more education 

Clemens (2004) 

Secondary 
School 

Dummy variable indicating if the highest 
education level among members of the 
households is secondary school or greater. 

Positive: Households with a member 
with a higher level of education will 
likely demand more education 

Clemens (2004) 

Age Child’s age on January 1, 2001 Positive: Older children (of 6-12 yr 
olds) are more likely to be in school 

Schultz (2001) 

Age2 Age-squared Negative: Effect of age decreases with 
magnitude. 

Schultz (2001) 

Female Dummy variable for being female Positive: School enrollment is higher 
for females in Nicaragua 

Maluccio and 
Flores (2005) 

Distance Natural log of the average distance in km in a 
comarca that students travel to attend school 

Negative: A longer distance will likely 
discourage school enrollment. 

Clemens (2004) 

Electricity Dummy variable for having access to 
electricity in the household. 

Positive: Wealthier families are more 
likely to send their children to school. 

Clemens (2004) 

Own Dummy variable for a household owning the 
home in which it resides. 

Positive: Wealthier families are more 
likely to send their children to school. 

Clemens (2004) 

Toilet Dummy variable for a household having a 
latrine or toilet. 

Positive: Wealthier families are more 
likely to send their children to school. 

Clemens (2004) 

Walls Dummy variable for the walls of a household 
being made of brick or cement (as opposed to 
wood or other weaker materials). 

Positive: Wealthier families are more 
likely to send their children to school. 

Clemens (2004) 

Wealth Index for wealth created through factor 
analysis of Electricity, Own Toilet, and Walls 

Positive: Wealthier families are more 
likely to send their children to school. 

Clemens (2004) 

Year02 Dummy variable for the year being 2002 
(post-program); Controls for any changes in 
time due to exogenous factors 

Positive: Increase in enrollment due to 
economic development and other 
factors. 

Maluccio and 
Flores (2005) 

Program 
control 

Dummy variable for program eligibility 
(1=eligible, 0=non-eligible); Captures any 
differences between the treatment and control 
groups in this “intend-to-treat” model 

No Effect: Ideally, selection into the 
program is perfectly randomized but 
this variable controls for any possible 
differences 

Maluccio and 
Flores (2005) 

Program* 
Year02 

Interaction between Year02 and Intervention; 
Double difference estimator for program effect 

Positive: Effect of the RPS program on 
school enrollment is positive 

Maluccio and 
Flores (2005) 

Year02*Ag Interaction between Year02 and Ag; Captures 
the change in school enrollment for 
agricultural families across due time to 
exogenous factors 

Uncertain: This variable is a necessary 
control and there is no predicted 
relationship. 

N/A 

Program* 
Year02*Ag 

Interaction between Program02 and Ag; 
Captures the differential effect of the program 
on school enrollment for agriculture-only 
versus non-agriculture-only households 

Positive: The program has a stronger 
effect on agriculture-only households 

Hypothesis 

Source: All data is from the RPS Evaluation Dataset. 

 



 

34 

Chapter 6: Regression Results 

The determinants of school enrollment will first be analyzed for all households, 

without distinguishing between agricultural and non-agricultural households.  This will 

allow a look at the overall impact of the RPS program in relation to the traditional 

determinants of school enrollment.  The results for a basic double-difference probit 

analysis for school enrollment for all households are presented in Table 6.  Three 

different variations of the same model are included and result in identical coefficients.  

The only difference is the way in which the standard errors are produced, resulting in 

slightly different significance levels.  Regression 1 produces robust standard errors7 

assuming that all observations are independent, while regression 2 produces robust 

standard errors by clustering8  at the household level, and regression 3 clusters at the 

comarca level. Earlier research on the RPS (Maluccio and Flores 2005) clusters the 

data at the comarca level, but this analysis examines all three methods.  Because there 

are often several children in the same household, there is reason to believe that there 

may be stronger and more relevant effects to control for factors within the household 

than factors common to the comarca.   

 
 
                                                                                                                                                                                                                                                                                                             

7 Calculating robust standard errors overcome problems of hetereoskedasticity in probit models. 
8 Clustering is an empirical technique used when the structure of the data has many 

observations coming from the same larger grouping (in this case, comarcas or households).  This 
technique controls for similarities across groups and produces robust standard errors. 
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Table 6. Regression results 
Dependent variable:  Probability of school enrollment 

 (1) (2) (3) 
Robust SE method Clustering at 

Comarca Level 
Clustering at 

Household Level 
Independent 
observations 

Primary School 0.505*** 0.505*** 0.505*** 
 (7.28) (7.19) (7.63) 

Secondary School 0.166*** 0.166*** 0.166*** 
 (6.75) (7.55) (8.11) 

Age 0.465*** 0.465*** 0.465*** 
 (5.27) (4.48) (4.64) 

Age-squared -0.024*** -0.024*** -0.024*** 
 (5.37) (4.61) (4.79) 

Female 0.020 0.020 0.020 
 (1.03) (1.45) (1.55) 

Distance -0.033*** -0.033** -0.033*** 
 (2.97) (2.36) (3.20) 

Fees -0.000 -0.000* -0.000* 
 (1.58) (1.73) (1.86) 

Wealth 0.088*** 0.088*** 0.088*** 
 (7.14) (5.93) (7.46) 

Year02 0.049*** 0.049*** 0.049*** 
 (2.87) (3.09) (2.90) 

Program -0.019 -0.019 -0.019 
 (0.99) (1.03) (1.21) 

Program*Year02 0.125*** 0.125*** 0.125*** 
 (5.08) (5.43) (5.57) 

Observations 1946 1946 1946 
Pseudo R-squared 0.22 0.22 0.22 

Overall Chi-squared 327.27 214.86 227.79 
Notes: Number is parenthesis is the robust z-statistic 
* Significant at the 10% level, ** Significant at the 5% level, ***Significant at the 1% level 
Correlation matrix is available in Appendix A..  Link test for misspecification is in Appendix B. 
 

The data from Table 6 show a strong overall impact of the RPS program on 

school enrollment, with eligibility for the program leading to a 12.5 percentage point 

increase in the probability of attending school.  The incentives offered by the program 
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are causing an increase in school enrollment through program participation.  Clearly 

the program is having a strong and direct impact on school decisions. 

The data also show a highly significant impact of household education 

on school enrollment, as expected.  Compared to the baseline of “everyone in the 

household having no education”, having at least one person in the household with a 

primary school education increased the likelihood of school enrollment by 50.5 

percentage points, demonstrating the large effect of education levels of family 

members on school enrollment.  Having a person with a “secondary school education 

or more” in the household makes it an additional 16.6 percentage points more likely 

that a child will attend school than a child from a household that only has a primary 

school education.   

 The average distance in the community from a school has a significantly 

negative effect on school enrollment.  A one percent increase in the average distance to 

school in a comarca lowers the probability of attending school by about 3.3 percentage 

points, demonstrating the high costs added to schooling from the distance needed to 

walk to school.  This may be particularly important for younger children, who may not 

be able to walk to school on their own.  The wealth index shows a clear positive effect 

on school enrollment, pointing to the importance of household wealth in schooling 

decisions in Nicaragua.  The exact cause of this effect may be due to a variety of 
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factors in poor households: inability to pay for the direct costs of schooling, need for 

the child’s assistance for household work, or lower perceived returns to schooling. 

The analysis presented in Table 7 examines school enrollment for agricultural 

households versus households with other vocations.   First, a simple indicator for 

agricultural households (Ag) is included to capture any inherent differences in 

schooling decisions between agricultural households and other households, not 

accounted for by the other factors in the model (such as wealth or household education, 

which might explain some of the difference between these household groups). An 

interaction of agricultural households with the program effect (Program*Year02*Ag) 

is also included to capture any additional impact the RPS program may have on 

agricultural households versus other households.  Together, these variables indicate 

whether agriculture-only households are significantly and notably different from other 

households in rural Nicaragua. 

As in Table 6, Regression 1 in Table 7 clusters the observations by comarca, 

while Regression 2 clusters at the household level, and Regression 3 assumes 

independent observations.  These regressions produce identical coefficients, as before, 

but produce different levels of statistical significance.  They all do, however, point to 

statistical significance of the hypothesis that agricultural households have different 
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decision criteria for schooling decisions and react differently to the incentives provided 

by the RPS program. 

Table 7.  Analysis of agricultural households versus other households 
Dependent variable: Probability of school enrollment 

 (1) (2) (3) 

Robust SE method Cluster at    comarca 
level 

Cluster at household 
level 

Independent 
observations 

Ag households -0.041** -0.041** -0.041** 
 (2.34) (2.06) (2.42) 

Primary School 0.530*** 0.530*** 0.530*** 
 (7.27) (7.10) (7.42) 

Secondary School 0.168*** 0.168*** 0.168*** 
 (6.82) (7.64) (8.12) 

Age 0.454*** 0.454*** 0.454*** 
 (5.12) (4.35) (4.52) 

Age-squared -0.023*** -0.023*** -0.023*** 
 (5.21) (4.47) (4.66) 

Female 0.019 0.019 0.019 
 (0.99) (1.38) (1.48) 

Distance -0.032*** -0.032** -0.032*** 
 (2.96) (2.35) (3.17) 

Fees -0.000* -0.000* -0.000** 
 (1.80) (1.92) (2.02) 

Wealth 0.085*** 0.085*** 0.085*** 
 (7.01) (5.72) (7.18) 

Year02 0.010 0.010 0.010 
 (0.31) (0.34) (0.34) 

Program -0.020 -0.020 -0.020 
 (1.06) (1.07) (1.25) 

Program*Year02 0.076* 0.076** 0.076** 
 (1.93) (1.98) (2.01) 

Ag*Year02 0.046 0.046 0.046 
 (1.37) (1.36) (1.45) 

Program*Year02*Ag 0.086* 0.086** 0.086** 
 (1.92) (2.13) (2.17) 

Observations 1918 1918 1918 
Pseudo R-squared 0.23 0.23 0.23 

Overall Chi-squared 433.36 236.03 249.18 
Notes: Number is parenthesis is the robust z-statistic 
* Significant at the 10% level, ** Significant at the 5% level, ***Significant at the 1% level 
Correlation matrix is available in Appendix A..  Link test for misspecification is in Appendix B. 
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The results indicate that agricultural households are less likely, overall, to 

enroll their children in school, controlling for other factors in the model.  In fact, 

children are 4.1 percentage points less likely to enroll in school if they are from 

families that only work in agriculture.   Further analysis is required to determine 

exactly why agricultural households tend to invest less in schooling, even when 

controlling for wealth, household education, and distance to school.  There are two 

factors, however, that seem they would be likely reasons for this effect.  This first 

factor is an agricultural family’s higher tendency to have a child work, as was reflected 

in the preliminary data analysis.  If agricultural households are more prone to employ 

their children’s help for productive household activities (whether paid or unpaid), then 

their children will be less likely to attend school.  This effect is in addition to lower 

school enrollment that is the result of income-constraints, low household education, or 

the longer distance to school that is also typical of agricultural households.  The second 

contributing factor is that households who have at least one family member in a 

vocation other than agriculture also may perceive higher returns to schooling due to the 

exposure to other job opportunities.  Agriculture-only households, on the other hand, 

have a lower exposure to job opportunities outside of agriculture and would be less 

likely to have aspirations for their children to work outside of the family’s traditional 

trade.  Instead, they are more likely to expect their children to continue in the same line 
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of work as the rest of the household.  This lack of exposure to other higher income-

generating job opportunities may result in lower perceived returns to schooling among 

agriculture-only households, and therefore reduce their demand for education. 

The results also show that the RPS program is more effective at impacting 

agriculture households compared to other households.   While there is a 7.6 percentage 

point increase in the likelihood of school enrollment for non-agricultural households 

due to the program, the results show that the effect of the program on agriculture-only 

households is over twice as large.   More specifically, the RPS program leads to an 

additional 8.6 percentage point increase in the likelihood of enrolling in school for 

agriculture-only households compared to other vocation households.  This effect 

results in an estimated increase in probability of school enrollment of 16.2 percentage 

points for agricultural households due to the RPS program, holding all other factors in 

the model at their mean. 

Though the exact reason for the RPS program’s particular effectiveness in 

targeting agriculture-only households is also unclear from the empirical analysis, it is 

apparent that there is similarly something different about agriculture-only households 

that made them more receptive to the incentives offered under the RPS.  Although 

agriculture-only households are on average poorer than other households and may tend 

to be located farther from schools, the model controls for these factors so it is unlikely 
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they are the source of this effect.  It may be that the cash transfers are particularly 

effective at influencing families whose children work in the household/farm instead of 

attending school through compensating these families for the opportunity cost of 

forfeited child labor.  Agricultural families are more likely to employ child labor, so 

the agricultural variable could be capturing some of this effect.   Alternatively, the cash 

transfers may be effective at inducing families who have lower perceived returns to 

schooling to enroll their children in school.  When the natural incentives to enroll in 

school for increased future job and income-generation opportunities are insufficient, 

then the artificial incentive through the immediate cash transfer may induce these 

families to send their children to school.  If a household’s decision to send their 

children to school is considered as a simple cost-benefit analysis, then raising the 

overall net benefit of schooling from negative to positive through conditional cash 

transfers will increase school enrollment. Whatever the exact channel of impact, it is 

clear that there is a particularly strong effect of the RPS program on agriculture 

households, which has important implications for education policy and poverty 

reduction in Nicaragua. 
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Chapter 6. Policy Implications and Conclusion 

Nicaragua, like many less-developed countries, faces severe human capital 

constraints that inhibit its efforts toward long-term sustainable economic development. 

Low school enrollment is clearly a problem for all school age children.  For example, 

World Bank (2001) data show that only 75 percent of 6-14 year olds are enrolled in 

school in Nicaragua.9  This problem is worse in rural areas and among poorer 

households10 where only 66 and 54 percent, respectively, are enrolled in school.  

Agriculture-only households have even lower levels of school enrollment, as shown by 

this analysis.  The RPS program, however, is particularly effective at targeting these 

households to change the incentive structures they face to enroll in school.   When 

households do not initially perceive positive net benefits to schooling, the conditional 

cash payments can largely influence households to invest more in the education of their 

children. 

Conditional cash transfers are not, however, a solve-all solution for 

underdeveloped human capital in poor countries.  Though the RPS program has 

increased school enrollment and school attendance among 7-13 year olds in primary 

school, the long-term effects of the program have yet to be established.  Though 

enrollment may be improving, overall school attainment (i.e. grades completed, which 

                                                                                                                                                                                                                                                                                                             

9 http://www.worldbank.org/research/projects/edattain/profiles/nic01w/datasheet.txt 
10 The lowest quartile 
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is a more direct measure of learning that enrollment) may not necessarily be 

increasing.  Only 23 percent of all 15-19 year olds in Nicaragua have completed the 

ninth grade in 2001, and less than 10 percent in rural areas.  School enrollment does 

not translate directly to school attainment when students to not graduate to the next 

grade level or complete their current year of schooling.  This effect may be due to low 

attendance, poor quality of schools, or low effort on the part of students.  While the 

RPS program does target school attendance, there may be insufficient attention given 

to the quality of schools.  An increase in enrollment may lead to strains on the school 

system through larger class sizes, filled with kids who have never attended school 

before which may decrease the quality of education overall.  Efforts need to be taken to 

ensure appropriate increases in the supply of educational resources to reflect the 

growing demand created through the RPS program.  In addition, the quality of teaching 

needs to be addressed to ensure that children are learning important skills in critical 

thinking and creative process learning which are necessary for success in many higher-

income occupations.  Specific policy interventions may include increased spending on 

teacher training or teacher salary, to ensure that a high quality learning is supplied in 

public schools. 

The data also point to the fact that older children tend to drop out of school, 

leaving the majority of adults in rural areas with less than a primary school level of 
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education.  Though 75 percent of 10 year olds are enrolled in school in rural areas, 

only 58 percent of 15-19 year olds have completed fourth grade.11  The RPS program 

only targets primary school children.  Research needs to be continued to discern 

whether those children that enrolled in school under the RPS choose to stay in school 

past primary school.  There is risk that once they no longer receive the cash payments, 

households will stop sending their children to school.  Under the RPS program, 

households are, in essence, receiving payments for a behavior that they should be 

engaging in anyway for their own benefit.  This is a problem with creating artificial 

incentives, which take the focus away from the real incentive for investing in 

education: returns to schooling through increased future job and income-generating 

opportunities.  Though it is critical for the Nicaraguan government to focus on 

facilitating the development of job opportunities in the country to create these natural 

incentives, this is a long-term task that will take many years.  In the short-run, the RPS 

program is an effective way to encourage school enrollment and attendance in order to 

increase the quality of the future work force in Nicaragua.  The government should 

also investigate the possibility of expanding the conditional cash transfer program to 

secondary school, which has been implemented with success in Mexico, if they want to 

encourage higher attainment levels. 

                                                                                                                                                                                                                                                                                                             

11 http://www.worldbank.org/research/projects/edattain/profiles/nic01w/datasheet.txt 
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Clearly, a comprehensive education policy needs to be implemented that 

addresses both supply and demand issues, in addition to short and long-term 

challenges, in order to substantially improve human capital development in Nicaragua. 

A better understanding of the determinants of the low demand for schooling will help 

policymakers design appropriate policies to combat constraints in human capital 

development.   Through artificially increasing the benefits to schooling through 

conditional cash transfers, the government can induce families to increase their 

investments in education.  Through understanding how these decision criteria apply 

specifically to agricultural families, the Nicaraguan government will be able to better 

target education outcomes among these households.  Though the RPS program is 

highly effective at increasing school enrollment, it may not be the most cost-effective 

way to increase education outcomes.  This is an important area for further research. 

The Nicaraguan government in currently in the stage of deciding the best way 

to take the results from the largely successful pilot RPS program and apply this to the 

rest of the country through a potential expansion of the program.  Analytical research 

on the various effects of this program in addition to comparative cost-analysis studies 

of other education initiatives can help facilitate the development of a comprehensive 

and effective education policy strategy in Nicaragua.  This initiative to create 

incentives for educational investment among the poor in Nicaragua has large 
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implications for the overall economic development of the country.  Much effort needs 

to be taken in order to ensure that the incentives created under the RPS are correctly 

aligned with the natural incentives for investments in education in a cost-effective way 

in order to maximize the benefits of this program for Nicaragua. 
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Appendix 

 

Appendix A. Correlation matrix  

 Enroll Ag Primary Secondary Age Fem Distance Fees 
Ag -0.06* 1.00       

Primary 0.00 0.17* 1.00      
Secondary 0.12* -0.19* -0.93* 1.00     

Age -0.02 -0.03 -0.04 0.07* 1.00    
Female 0.05* -0.01 0.04 -0.01 -0.03 1.00   
Distance -0.13* 0.08* 0.15* -0.16* -0.05* 0.00 1.00  

Fees 0.01 -0.06* -0.03 0.05* 0.05* 0.04 -0.08* 1.00 
Wealth 0.24* -0.15* -0.17* 0.24* 0.08* -0.02 -0.29* 0.13* 

 

 

Appendix B: Link test misspecification test results 

 Table 6 Table 6 Table 6 Table 7 Table 7 Table 7 
 Regression 

(1) 
Regression 

(2) 
Regression 

(3) 
Regression 

(1) 
Regression 

(2) 
Regression 

(3) 
_hat . 150*** 

(9.33) 
. 150*** 

(9.33) 
. 150*** 

(9.33) 
.131*** 
(9.36) 

.131*** 
(9.36) 

.131*** 
(9.36) 

_hatsq .0047 
(.58) 

.0047 
(.58) 

.0047 
(.58) 

.011 
(1.44) 

.011 
(1.44) 

.011 
(1.44) 

Note: Number is parenthesis is the robust z-statistic 
Significant at the 10% level, ** Significant at the 5% level, ***Significant at the 1% level 
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