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Abstract

In the last decade, Conditional Cash Transfers have emerged and consolidated as an effective way to promote the human capital accumulation of children in poor households, thus contributing to stop the intergenerational transmission of poverty. A feature of these programs is that they have been widely and rigorously evaluated, in many cases through randomized control trials. However, the rigorous evaluations are largely for the short-term impacts, as control groups were constructed with would-be beneficiaries and after ten years they have been treated. Also, in the short-term evaluation of Mexico’s OPORTUNIDADES was modeled with a binary variable. In the long term evaluations, these issues need to be addressed: control groups are not available, and the treatment is in fact a continuous variable and it needs to be modeled as such. In this paper we address the treatment of OPORTUNIDADES as a continuous treatment in terms of the duration of youths in the program, and assess its effect on labor outcomes using the Generalized Propensity Score methodology. Exploring the latest data of the program’s evaluation survey (ENCEL 2007) we address the continuous exposure to the treatment and its response on employability, wages and quality of work category. By modeling program participation as a continuous variable, we are able to measure how outcomes varied according to the exposure to the program. In the specific case of labor outcomes, the probability of employment for 14 year old kids is greatest if they participated at least three years in the program.
JEL Classification: J01; J21; J22; I30; I31.
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1. INTRODUCTION

In the past decade, Conditional Cash Transfer (CCT) programs have emerged and consolidated as a useful tool in the fight against poverty. CCT are aimed at contributing to stop the intergenerational transmission of poverty by providing incentives so that the children in the poorest households accumulate human capital –health and education—that help them to sustainably escape from poverty, while easing current poverty by providing direct cash transfers to the poorest households. After more than a decade of implementation they have consolidated as an efficient instrument to fight future and current poverty.  The mechanism of these programs is straightforward: households receive cash transfers as long as they fulfill certain conditions that are designed to increase the human capital (regularly attending health centers, nutrition intake of supplements and school attendance).

Although Brazil previously had a program of cash transfers linked to school attendance (the Bolsa escola), the Mexican Progresa/Oportunidades was the first one in changing the stereotype of the new generation of social protection programs, moving on from the inefficient in-kind subsidies toward targeted programs based on a solid understanding of the determinants and dynamics of local.
 
Oportunidades
 has been widely and rigorously evaluated, mostly in the short and medium-term impacts on variables such as school attendance, repetition and drop-out rates, as well as check-ups in health centers, anemia and other health indicators. These evaluations were based on the experimental design of the program. It was constructed a valid control group that allowed unbiased estimations of impacts during the first two years of the program. Nevertheless, the households located at control localities became recipients of the CCTs, which changed the strategy of the evaluation based on the comparison of different groups according their duration in the program.

After the operation of Opotunidades for over ten years in rural areas
 and seven years in urban areas, there is a concern regarding the transition of the youths. As they have received the CCT since they were children, what really matters is the ability they have to generate the sufficient income to certainly break the intergenerational transmission of poverty. Our question here besides being important is also essential: how much is the CCT program contributing to relieve the structural causes of poverty?
In this context, a fundamental fact is whether youth recipients are able to successfully get a favorable insertion onto the labor market. Although the poverty alleviation requires much more than human capital
, the overall conditions of the local labor markets on which the labor insertion takes place can be taken for granted and focus our attention on the contribution of a CCT program.  
This paper contributes to the evaluations of CCTs, but specifically assesses the pioneering Oportunidades in two dimensions. Firstly, we model the duration of recipients in the program as a continuous variable to apply a Generalized Propensity Score (GPS). This method compares beneficiaries with different levels of what we call “exposure to the treatment”. Second, we analyze the labor market outcomes of youngsters that have participated in the program. Based on our methodological approach, the inferences of the estimations are presented in terms of the exposure to the treatment of OPORTUNIDADES that maximize or minimize the impact on some specific labor insertion variables. 

We estimate the Dose-Response Function of the duration relative to the age of the recipients following Hirano and Imbens (2004). We tackle the lack of a real comparison group by identifying the effects of the program on some labor insertion variables due to different levels of exposure. Our approach is not aimed at answering what it would have occurred to a participant without the program, but rather what it would have occurred with a lower or higher treatment level. Due the limitations of the data from the ENCEL 2007
, we did not extend the results to subgroups such as age, gender or region.

The paper is organized as follows. The next section shows a brief discussion on the effects of CCTs on potential labor markets outcomes; the third section discusses previous evaluation attempts to assess the impact of OPORTUNIDADES on labor facts at different levels of treatment and, in the fourth section, we explain the methodology and the basic results. Finally, in the fifth section we discuss our findings as well as their implications. 
2. A BRIEF REFLEXION ON CCTs LABOR MARTEK OUTCOMES.

The evaluation of the effectiveness of CCTs on labor markets outcomes has focused its analysis on child labor (ILO, 2007) and adult labor supply. For instance, Attanasio et al (2004) found a positive effect of the Colombia’s Familias en Accion on adult monthly worked hours and labor participation in rural areas
. Nonetheless, due to the lack of long run implementation of CCT programs it had been impossible to assess their effects on youth labor outcomes.
CCT programs are not job-oriented programs or education suppliers. They just spur the demand of public (sometimes private) public education and health services. However, one needs to keep in mind that most of their objectives entail the mitigation of poverty in the long run by breaking its intergenerational transition.  
Essentially the accomplishment of this specific goal requires a favorable labor insertion of young recipients. Once they receive health and education at schools (as main components of their human capital) the sustainability of the income generation depends on their first work experiences
. Nevertheless, any human capital investment will not reflect a good labor performance by itself. There are general equilibrium circumstances that play a key role in the labor insertion stage. Rice (1998) empirically shows that the labor market conditions influence the labor outcomes, particularly in the case of young males with weaker qualifications. Even the great number of job training programs has not exhibit important effects on the employability of youngsters
. 
The availability of data regarding the socioeconomic conditions of OPORTUNIDADES’ beneficiaries since 1997 offers an opportunity for exploring the causal inference of the human capital formation on the labor preliminary outcomes (ceteris paribus the conditions of local labor markets). Moreover, now we are able to assess the extent, in term of years as recipient in the program, which optimizes the youngsters’ labor insertion. 
3. PREVIOUS EVALUATIONS ON LABOR MARKET OUTCOMES AND DIFFERENTIAL EXPOSURE TO OPORTUNIDADES.
Rodriguez and Freije (2008) assessed the effect of OPORTUNIDADES on labor mobility and earnings of the youngsters belonging to the program. After ten years of operations, they defined three types of localities according to their duration in the program: those localities with 6 or more years; localities within 3 and 6 years and localities with less than three years. With these three indicator variables they modeled the differential exposure to the program.
The reason why they divided the duration with three-year intervals is as a consequence of the operational requirement of the program that every household had to be re-evaluated on its socioeconomic conditions. According to the programs guidelines, it is required to “(…) update and evaluate the socioeconomic characteristics of beneficiaries families in the registry that complete three years receiving the benefits from the program, and hence, deciding their membership…”
.
Their idea of considering the effect of the program in a short, middle and long term was accomplished by running a linear regression of each labor outcome specifying a dummy variable for the treatment and for each “exposition to the treatment”. The evaluation was oriented to determine whether the program had a direct impact on the abovementioned outcomes. Nonetheless, they did not find any direct impact of the program on labor insertion variables. 
They acknowledged the limitations of the data and how they dealt them to better fit their estimates. It was argued that the control group was too small due to the expansion of the program into the localities that were identified as controls in 1997. Besides, it was pointed out that people in the ENCEL 2007 were still living in such localities with high levels of poverty, limited labor opportunities, and where the program does not have any inference on the labor market’s demand (the general equilibrium problem). 
A reason why we cannot observe any impact on labor outcomes is found in other assessment. Interestingly, as part of the qualitative studies of the long-term impact of Oportunidades, Gonzalez (2006) describes that in several communities those that had achieved higher schooling migrate either to large urban areas or to the United States. Hence, what we can explore inside the ENCEL 2007 is the information of the rest of youth who do not have too many opportunities to migrate. Those who stay in the participating localities are exposed to what she calls “precarious local labor markets” and conclude that what really threats the program is “the lack of jobs in the micro-regions due to underdeveloped and little dynamic labor markets”.
Another limitation of the paper acknowledged by the authors is that they imputed the duration of each youngster in the program as the maximum duration of the household based on the locality they live, regardless the date of enrollment in each particular case. Since they did not have access to administrative information on the history of the beneficiaries, they decided to approximate the exposure with a locality-level defined variable (since the selection of the locality to belong to the program). They decided not to use the information about the exposition to the treatment declared by the households in ENCEL 2007 because it had a very high non-response rate. There were about 30% of the households that do not know / do not remember when they were enrolled into the program:
	Year of enrollment to OPORTUNIDADES

	Year
	Frequency
	%

	1998
	172
	0.6

	1999
	178
	0.62

	2000
	230
	0.8

	2001
	6,074
	21.08

	2002
	1,937
	6.72

	2003
	2,796
	9.7

	2004
	4,155
	14.42

	2005
	1,833
	6.36

	2006
	1,585
	5.5

	2007
	1,058
	3.67

	Do not know
	8,792
	30.52

	Total
	28,810
	100


Table 1: Years of enrollment to OPORTUNIDADES.

Source: SEDESOL. ENCEL 2007.

In absence of administrative data the estimates with this individual variable would yield biased results. It is more likely recipients do not remember when they were enrolled into the program as long as they hold a higher duration. Nonetheless, there are several methodologies that may be used to deal with this situation. Heckman (1979) or Rubin (1976) offer good alternatives to obtain fitted estimates under the presence of these kinds of potential biases. 
One particular detail that must be taken into account is the variation of the duration among households. There are different enrollments waves over time among households in the same locality or some others migrate and request the transfer of their membership to a new place. Therefore, an important inconvenience of the approach followed by Rodriguez and Freije is a large variation of the household exposure to the program. As the following table exhibits, the approximation by Rodriguez and Freije is not misguided but it sacrifices an important variation of the duration in the program among households.

	Elapsed time
	Average
	Standard Deviation

	less than 3 years
	1.86
	0.814

	within 3 and 6 years
	4.43
	0.861

	More than 6 years
	6.90
	0.654

	Total
	4.65
	2.024


Table 2: Average and std. dev: years of duration in OPORTUNIDADES.

Source: SEDESOL. ENCEL 2007.

For instance, the locality with the highest average duration of its beneficiaries in the program has 7.8 years and a standard deviation of 1.6 years. There are beneficiaries with 5 years and other with 9.8 years in the program. This reveals a high heterogeneity of this variable in just one locality and a risky imputation of this variable on a household level. 
Although it is essential to assess if the program leads the beneficiaries to overcome poverty through a better labor insertion, it is also key to determine the duration of the recipients in the program that maximizes good labor outcomes. Since zero exposure to the treatment yields a null effect on a given outcome, it is appropriate to use the available data of the participants rather than a join analysis between treatment and controls. This entails discarding the use of a matching procedure by dealing with the additional possible biases that might arise.   
The use of the declared duration from participants brings up three relevant sources of bias. The first one is originated by the participation itself in OPORTUNIDADES that is dealt by implementing any well known impact assessment methodology. The second is the bias originated in the self-declaration of the beneficiaries of a given variable that may lead to inaccurate values (however this problem is faced even by dealing with the outcome variables and covariates). Third, and most important, the bias generated by those respondents that do not have idea about the date they were signed up into the program. Since the ENCEL 2007 includes a sample of recipients, our implemented methodology (the Generalized Propensity Score) deals with the third source of bias.

4. The Generalized Propensity Score and the Dose-Response Function
The biases generated by the use of the information on participants are eliminated by using the Generalized Propensity Score - GPS following Hirano and Imbens (2004). In their article “The Propensity Score with Continuous Treatments” the authors deal with the results of a lottery with (obviously) random assignment and a continuous participation-treatment variable (the prize amount). Nonetheless, they had no information about the 50% of the prize winners as well as they do not count on any control group.
Similarly in our case, despite the random coverage of the ENCEL 2007 for participants located in rural areas, there is no information about the duration of the 30% of them. Therefore, the use of the GPS gives us the opportunity to use the “exposition to the treatment” in terms of years of participation in the program as a continuous participation variable (not the usual binary choice of either 0 or 1). Hence, we are able to answer what is the optimum duration of recipients in OPORTUNIDADES according to youngsters’ labor insertion.
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It is borrowed from Rosenbaum and Rubin (1983) the weak unconfoundedness assumption to be guaranteed with the GPS. This assumption regards:
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Thus, as there is no need to hold a joint independence of all potential outcomes but rather a conditional independence assumption for each observed level of treatment. Hence we let 
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 is the Generalized Propensity Score. Thus the weak unconfoundedness given the GPS is:
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The first step on the estimation of the GPS is to obtain a maximum likelihood estimation of 
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And second, a mathematical transformation that yields 
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Once we obtain 
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 and rectify its balance property (that there are not significant differences of Xi over several interval of treatment), it is possible to estimate the Dose-Response Function in order to attain the effect of the “exposure to the treatment” through the next quadratic equation:
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Given these estimates we evaluate equation (5) at a desired treatment level (i.e. each year of duration in the program) for each individual and collapse it by adding up the whole sample:
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The reason why equation 6 is calculated is that 
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 cannot be interpreted as a marginal effect of the exposure to the treatment.
4.1 Data and results 
The survey ENCEL 2007 was carried out in year in 43,946 households located in 219 localities of 13 Mexican states. Our key variable, exposition to the treatment of youngsters between 14 and 24 years is obtained by the declaration of beneficiaries who specified the month and year they were signed up. The following histogram presents the density estimates for this variable that manifests the several waves of participants’ enrollment over time:
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Chart 1: Histogram - exposition to the treatment.

Source: SEDESOL. ENCEL 2007.
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Chart 2: Histogram - exposition to the treatment / age.

Source: SEDESOL. ENCEL 2007.


This graphical analysis suggests that according to equation 3, there is a normality assumption to be accomplished. Barely this exposition to the treatment holds a normal distribution. Hence we transform the variable by dividing it by the years of age youngsters belonging to the program. 
The transformation of the exposure to the treatment relative to the age, besides giving a better goodness of fit for the normality assumption provides an opportunity to enhance our analysis. The ratio duration / age reflects what it really happens in real life: it is not the same one year of exposure to the treatment (
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 in our case) for a 14 years old teenager compared to an older one. The head count of people between 14-24 years belonging to OPORTUNIDADES and actively receiving a cash transfer reveals a number of 5,299, which leads us to obtain a Shapiro-Francia normality test with a p-value of 0.47.
The importance of considering exposure to the treatment variable relative to the years of age is that it holds the following properties:
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For a given level of exposure to the treatment, the larger is the age of a youth i, the lower is the parameter 
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. Under these circumstances, it is important to be recalled below that once we obtain the results of the estimation of the dose-response function, the implications of treatment effect of the duration of a typical household belonging to OPORTUNIDADES are constrained to these properties.  
4.2 GPS estimation and balancing test
Table A1 of appendix - 1 contains the estimates for the 
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 coefficients of equation 3. The covariates were selected according to the following criteria:
· Individual characteristics: involving gender, education, labor background among others.
· Characteristics of Household’s members: Average age, head’s characteristics, parents’ education and proportion of employed are some examples. 
· Dwelling characteristics: such as floor, wall and roof materials; utilities provision and so on.
·  Labor market environment: the employment rate for youths between 14-24 years of age in the same Mexican States and the same quarter corresponding to the household’s survey date. 
After that, we proceeded to calculate the values of 
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 according to equation 4 which yields the GPS for each individual i. Performing the Balancing test of Xi given the GPS requires the generation of intervals of the exposure to the treatment variable, 
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. We did so by obtaining the maximum values of 
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 each three years of the program duration. The latter provided us four intervals: [0.010, 0.205], [0.208, 0.422], [4.22, 0.636] and [0.638, 0.714].
Table A2 presents the t-values for the mean differences test of the covariates amongst the mentioned intervals. In spite of the fact that the overall balancing property is satisfied, some variables related to the education of youths and their parents seemed to present some unbalance. Besides, there is a stronger balance between the last two intervals with the highest exposure to the treatment.
Once the GPS has been estimated and the balancing property satisfied, we are now ready to estimate equation 5. The Dose-Response Function is evaluated for the maximum value of 
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 in each year of duration of OPORTUNIDADES. Therefore it lets us to make a graphical analysis on the pertinence of a short or long term of the program for labor outcomes. 
5. RESULTS

5.1 Dose-Response for school attendance and years of education
Although we are focused on labor outcomes, we firstly analyze the Dose-Response and Average Effect functions of the probability of attend to school and years of education of youngster between 14-24 years. 
The Dose-Response Function presented in chart A1 of Appendix 2 presents the fluctuations of the probability of attending to school given the intensity of the program. The treatment level or exposition to the treatment reveals that 0.22 years in OPORTUNIDADES per year of age makes this probability to reach its minimum level (less than 10%). Nonetheless, an exposition to the treatment equals to 0.42 makes the response to the probability of attending to school to reach its maximum level.
0.42 years in the program per year of age makes a 30% higher the probability of school attendance. A key issue in this finding is the years of age corresponding to this maximum level that are revealed in the following table:
	Values of duration of OPORTUNIDADES that maximize or minimize E[Y(t)|t, r]

	AGE
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24

	Maximize
	6.0
	6.5
	6.9
	7.3
	7.7
	8.2
	8.6
	9.0
	9.5
	9.9
	10.3


Table 3: Values of duration of OPORTUNIDADES that maximize or minimize E[P(attendance=1)|t,r].

Source: SEDESOL. ENCEL 2007.

In spite of the fact that the response of the probability of attending to school are positive for every exposition to the treatment, 6 years in the program for a 14 years old person and 10.3 for a 24 years old person are enough for making them maximize their probabilities. Nevertheless, as seen on chart A1, when the exposition to the treatment goes on and the relation between years in the program and years of age is 1-1, the probabilities are even higher. 
The Dose-Response and Treatment Effect Functions for years of education are presented in the next chart:
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Chart 3: Dose response for Years for Education.

Source: SEDESOL. ENCEL 2007.
The reaction of the years of education to the exposition to the treatment does not follow the same path as school attendance does. The maximum of years of education due to the intensity of the program are obtained when 
[image: image40.wmf]i

t

 equals 0.28.
For instance when a person holds 18 years of age, 5 years in the program maximizes the number of years of education. After 0.28 years in the program per years of age, the response keeps positives values but with a lesser power. The Average treatment effect function exposes a negative marginal effect of the duration of the program relative to the age up to 
[image: image41.wmf]i

t

 equals 0.42. The latter occurs at the same time that the probability of attending to school reaches its maximum response. After that, the 95% confidence levels are wider and the trend of the Dose-Response Function becomes fuzzy. 
5.2 Dose-Response for the probability of being employed
The first analysis we perform on labor outcomes is focused on the probability of youngsters to be employed. According to the data of the ENCEL 2007, 14.2% of the referred youths between 14-24 years were employed. Nevertheless, in the analysis of the employment rate according to the number of years in the program it is noteworthy to explore its variation over different age. 
The next chart presents the fluctuations of the employment rate. With a minimum for those youths holding 8 years participating in the program:
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Chart 4: Employment rate – years in the program.

Source: SEDESOL. ENCEL 2007.
Despite our real treatment is duration / age, the previous chart demonstrates higher employment rates for the lowest values except for 10 years. The trend of the Dose-Response follows a similar path. The estimation of the coefficients 
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 of equation 5 is presented in appendix – 2. As this is a binary variable, table A3 is referred to a Probit estimation.
The graphical analysis of the Dose-Response and Treatment Effect is presented as follows:
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Chart 5: Plot of the Dose-Response and Treatment Effect Function of being employed (probabilities).

Source: SEDESOL. ENCEL 2007.
The interpretation of the Dose-Response refers to the level of exposure to treatment and the Treatment Effects function refers to the marginal treatment effect whose difference was established in 0.0714. The latter corresponds to an increase in 
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 that a 14 years old person obtains when the duration rises from 2 to 3 years. The upper and lower bounds, corresponding to a 95% confidence level, were calculated by bootstrapping procedures.  
In the first case, it draws our attention that the probability of being employed reaches it maximum level when 
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 equals to 0.21 years in the program per each year of age. In contrast, in terms of labor outcomes the conditional cash transfer program provokes a minimum level on this probability when 
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 equals to 0.56. After this last level, the lower bound presents a broader level of the exposure to the treatment. The values of years of duration of OPORTUNIDADES that maximize or minimize the probability of being employed are presented for each age as follows:
	Values of duration of OPORTUNIDADES that maximize or minimize E[Y(t)|t, r]

	AGE
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24

	Maximize
	2.9
	3.2
	3.4
	3.6
	3.8
	4.0
	4.2
	4.4
	4.6
	4.8
	5.0

	Minimize
	7.8
	8.4
	9.0
	9.5
	10.1
	10.6
	11.2
	11.8
	12.3
	12.9
	13.4


Table 4: Values of duration of OPORTUNIDADES that maximize or minimize E[P(employed=1)|t,r].

Source: SEDESOL. ENCEL 2007.

For the given levels of 
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, the duration of the program that maximizes the probability of being employed for a 14 year old person is almost 3 years, while for a 24 years person is 5. On the other hand, this probability minimization requires a longer duration of the program, even for a typical young person. The marginal treatment effect reveals a negative value in both cases, but with a decreasing and increasing trend for the minimum and maximum levels, respectively. 
Dose-Response for monthly worked hours 

Despite the average of the number of Monthly Worked Hours – MWK of youths belonging to OPORTUNIDADES is significantly low, according to their duration it varies highly for those who hold more than 7 years in the program. The maximum level is held by those youths whose household attained 8 years in the program, while the minimum level contrast with the previous employment rate.
It is remarkable that while the employment rate is 18% for youths with 10 years in the program, their allocation of time to work is the lowest amongst all years of duration. Moreover, the average age of these youths is the highest as the following table reveals:

	Duration
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Average age
	15.27
	15.34
	15.45
	15.23
	15.27
	15.31
	15.33
	15.38
	15.18
	15.64

	Standard Dev. 
	1.51
	1.37
	1.42
	1.34
	1.28
	1.38
	1.35
	1.34
	1.27
	1.6


 Table 5: Average age across duration years.

Source: SEDESOL. ENCEL 2007.
Regarding our central analysis, chart A3 in the Appendix - 2 presents the plot of the Dose-Response and Treatment Effect Functions. The analysis of the former is similar to the probability of being employed for low values of exposure to the treatment. Nevertheless, once 
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 reaches values over 0.4 the response of the treatment reaches a second maximum level, in spite of the fact that the confidence bounds are greater. 
As well, we calculated the values of years of duration of OPORTUNIDADES that maximize or minimize the MWH for each age between 14-24 years. Besides including just the first maximum level of exposure to the treatment that equals to 0.21, we included the minimum one (0.42) and the second maximum, 0.59:
	Values of duration of OPORTUNIDADES that maximize or minimize E[Y(t)|t,r]

	AGE
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24

	Maximize - 1
	2.9
	3.2
	3.4
	3.6
	3.8
	4.0
	4.2
	4.4
	4.6
	4.8
	5.0

	Minimize
	5.9
	6.3
	6.7
	7.1
	7.6
	8.0
	8.4
	8.8
	9.2
	9.7
	10.1

	Maximize - 2
	8.3
	8.9
	9.4
	10.0
	10.6
	11.2
	11.8
	12.4
	13.0
	13.6
	14.2


Table 6: Values of duration of OPORTUNIDADES that maximize or minimize E[MWH|t,r].

Source: SEDESOL. ENCEL 2007.

The analysis of the two maxima and the minimum level is summarized as follows:

· Similarly to the results obtained for the probability of being employed, 2.9 years of the program duration are sufficient for maximizing the monthly worked hours for a 14 years old person. For the following years of age, the duration increases in a rate of roughly 0.2 years. 
· If the program continues and reaches 6 years of duration for a 14 years old person, the MWH will achieve its minimum level.
· Nevertheless, if the program goes up to 8.3 years, the response would complete its second maximum for the same person. In the same manner as the age rises, the duration of the program that maximizes secondly the allocation of working hours increases in a rate of 0.6 years.
5.3 Dose-Response for salaried workers, written contracts and wages.
The analysis of salaried workers and labor written contracts is essential in the labor insertion because they determine the quality of jobs. If the program causes that youths are hired in good jobs, they will have better chances to receive stability and better wages. 

Levy (2008) empathizes that becoming a salaried worker is a necessary condition for having a written contract but not necessarily for earning better wages. In comparison to self-employed workers, they can earn even higher wages under un-regulated circumstances, with no social security coverage and low productivity jobs. 
The labor insertion of youths of OPORTUNIDADES in terms of the best outcomes in the work category is quite precarious. Salaried condition and written contracts present an expectable similar behavior, except for those with 10 years in the program. It is notable that the proportion of workers with a written contract is quite small:
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Chart 6:  Proportion of salaried workers across duration.

Source: SEDESOL. ENCEL 2007.
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Chart 7:  Proportion of workers with written contract.
Source: SEDESOL. ENCEL 2007.


The Dose-Response Function of being a salaried worker is similar to the one of being employed (see chart A3). The values of the program duration that maximize of minimize this probability are the same. Likewise, chart A3 presents the dose response of OPORTUNIDADES on the probability of having a written contract. It is clear that the program does not have any effect on it unless the exposure to the treatment is over 0.44. From this mentioned value, the probability becomes positive coinciding with the exposure to the treatment that minimizes MWH.
The next table indicates the duration of the program that makes the response of the probability of having a written contract positive:

	Values of duration of OPORTUNIDADES that makes E[Y(t)|t, r] positive

	AGE
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24

	Duration
	6.2
	6.6
	7.0
	7.5
	7.9
	8.4
	8.8
	9.2
	9.7
	10.1
	10.6


Table 7: Values of duration of OPORTUNIDADES that makes positive the probability of having a contract.

Source: SEDESOL. ENCEL 2007.

The chances of having a written contract given the years of age require a higher duration of the program. Nevertheless chart A4 reveals that the upper and lower bounds of the 95% confidence levels are wider and even negative. The uncertainty of large values of the program duration is sufficient to understand that the program has no influence on having high quality jobs. 
The relation of salaried workers and written contracts to wages is similar for those with less than 7 years in the program. After that, wages reach the lowest value (1,516 pesos) in spite of the fact that in all cases the average earning level is below a given legal minimum wage:
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Chart 8:  Wage across program duration.

Source: SEDESOL. ENCEL 2007.
The Dose-Response Function for earnings levels is very similar to the one for the probability of being employed (see chart A5). Nevertheless, though it has the same maximization and minimization levels, the transition from the maximum to the minimum is smoother. The Treatment Effect Function reflects that the marginal effect is less negative for medium values of exposure to the treatment. However, is one is interested in higher wages level for youths belonging to OPORTUNIDADES regardless they work category, the optimum duration levels are 2.9 years for a 14 years old person up to 5 years for a 24 years old person. 
6. DISCUSSION

We have briefly addressed the potential effectiveness of OPORTUNIDADES on a continuous treatment scheme. Since it is well known that the characteristics of the data determine the assessment type, the first experimental design of the program is now transformed into a Dose-Response evaluation of the exposure to the treatment. The GPS has given us the opportunity to tackle the limitations of the typical binary evaluation and analyze the balancing property in order to achieve the weak unconfoundedness assumption. 
The availability of labor information on those youths who have migrated from rural to urban areas is essential to understand the potential labor outcomes of the program. We have just addressed it effects on those who stayed in small towns or scattered areas, where is more likely to work on agricultural activities. These areas also hold disadvantages on their labor markets, with low earnings, higher self-employment and non-regulated jobs. 
This has been the first attempt to determine the optimum duration of a Conditional Cash Transfer program according to labor outcomes. Furthermore, we have settled the bases on which this analysis may be extended. The core variables of the program’s objective (education, health or nutrition) are easily understandable in a continuous treatment framework. However, the participation on labor markets is essential for income generation and, therefore, poverty overcoming. 
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6. APPENDIX 

6.1 Appendix - 1

	Regression estimates for 
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	Xi
	Coefficient
	Std. Err.
	z
	P>|z|

	Individual characteristics
	Gender
	0.00
	0.004
	-0.94
	0.346

	
	Marital Status
	0.02
	0.022
	0.95
	0.342

	
	Indigenous
	0.02
	0.004
	4.66
	0.000

	
	First work age
	0.00
	0.001
	-0.85
	0.394

	
	Non labor income
	0.00
	0.000
	3.24
	0.001

	
	Studying hours
	0.00
	0.000
	-2.90
	0.004

	
	Age started primary
	-0.01
	0.003
	-4.13
	0.000

	
	Class hours
	0.00
	0.002
	0.49
	0.623

	
	Pregnant
	-0.05
	0.038
	-1.45
	0.147

	
	Ever worked
	0.00
	0.007
	0.38
	0.703

	
	Education: elementary.
	0.02
	0.028
	0.82
	0.413

	
	Education: high school.
	0.02
	0.028
	0.70
	0.482

	
	Education: preparatory.
	-0.01
	0.028
	-0.51
	0.610

	
	Education: basic normal.
	0.13
	0.196
	0.68
	0.495

	
	Education: technician.
	-0.08
	0.053
	-1.55
	0.120

	Household members
	Household's head
	-0.01
	0.070
	-0.12
	0.901

	
	Head's gender
	0.00
	0.006
	0.87
	0.384

	
	Head's age
	0.00
	0.000
	1.66
	0.097

	
	Proportion of employed
	-0.01
	0.013
	-0.64
	0.521

	
	Household's average age
	0.00
	0.000
	-3.36
	0.001

	
	Proportion of male
	1.66
	1.023
	1.62
	0.105

	
	Overcrowding
	0.02
	0.009
	2.28
	0.022

	
	Spouse education: kinder.
	-0.04
	0.079
	-0.49
	0.623

	
	Spouse education: prepar.
	-0.10
	0.100
	-0.97
	0.334

	
	Spouse employed
	-0.12
	0.137
	-0.88
	0.380

	
	Father education: element.
	0.00
	0.005
	-0.37
	0.709

	
	Father education: high s.
	0.00
	0.005
	-0.32
	0.749

	
	Father education: perpar.
	-0.01
	0.008
	-0.89
	0.374

	
	Father education: basic n.
	-0.06
	0.065
	-0.92
	0.356

	
	Father education: technic.
	0.04
	0.034
	1.08
	0.281

	
	Mother education: element.
	-0.01
	0.004
	-1.37
	0.171

	
	Mother education: high s.
	0.00
	0.005
	-0.91
	0.365

	
	Mother education: perpar.
	0.01
	0.008
	0.68
	0.499

	
	Mother education: basic n.
	-0.12
	0.145
	-0.80
	0.424

	
	Mother education: technic.
	0.00
	0.036
	-0.08
	0.940

	Dwelling
	Water provision
	0.00
	0.004
	0.64
	0.520

	
	Electricity provision
	-0.03
	0.004
	-6.71
	0.000

	
	Assets value
	0.00
	0.000
	4.79
	0.000

	
	Own dwelling
	0.00
	0.004
	-0.51
	0.608

	
	Sump
	0.00
	0.004
	-0.19
	0.853

	
	Roof: cardboard, fabric.
	-0.08
	0.038
	-2.02
	0.044

	
	Roof: timber, palm.
	0.02
	0.020
	1.10
	0.271

	
	Roof: metallic tile.
	0.00
	0.020
	0.14
	0.888

	
	Roof: plastic.
	0.02
	0.019
	1.15
	0.251

	
	Roof: asbestos.
	0.00
	0.020
	0.18
	0.857

	
	Roof: reed.
	-0.01
	0.035
	-0.29
	0.770

	
	Roof: tile.
	0.00
	0.020
	0.10
	0.918

	
	Roof: concrete.
	0.01
	0.020
	0.70
	0.487

	
	Roof: bricks.
	0.00
	0.022
	-0.14
	0.891

	
	Roof: block.
	-0.01
	0.041
	-0.24
	0.810

	
	Floor: soil.
	0.00
	0.019
	0.23
	0.816

	
	Floor: cement.
	0.01
	0.019
	0.77
	0.439

	
	Floor: tile.
	0.03
	0.023
	1.40
	0.161

	
	Wall: cardboard.
	0.04
	0.035
	1.06
	0.289

	
	Wall: palm
	0.04
	0.009
	4.02
	0.000

	
	Wall: mud.
	0.05
	0.009
	5.27
	0.000

	
	Wall: asbestos.
	-0.02
	0.039
	-0.41
	0.684

	
	Wall: metal.
	0.04
	0.016
	2.35
	0.019

	
	Wall: drywall.
	0.01
	0.039
	0.16
	0.872

	
	Wall: timber.
	0.01
	0.006
	1.75
	0.081

	
	Wall: glass, crystal.
	0.13
	0.065
	2.01
	0.045

	
	Wall: concrete.
	-0.02
	0.022
	-1.02
	0.306

	
	Wall: adobe.
	0.02
	0.006
	3.32
	0.001

	Emp.
	Employment rate: agriculture.
	-2.86
	0.276
	-10.38
	0.000

	
	Employment rate: industry
	4.12
	1.115
	3.69
	0.000

	
	Employment rate: services.
	3.75
	1.017
	3.69
	0.000

	 
	Constant.
	-0.51
	0.494
	-1.03
	0.303


Table A1: Estimates for the exposure to the treatment.

Source: SEDESOL. ENCEL 2007.
	t-values for the balancing test among GPS intervals.

	Xi
	[0.010, 0.205]
	[0.208, 0.422]
	[0.422, 0.636]
	[0.638, 0.714]

	Individual characteristics
	Gender
	-0.776
	0.259
	-0.678
	-1.422

	
	Marital Status
	1.074
	-1.840
	1.608
	0.485

	
	Indigenous
	1.235
	0.815
	1.072
	0.822

	
	First work age
	1.082
	-2.579
	2.262
	-0.114

	
	Non labor income
	0.259
	0.236
	0.484
	0.432

	
	Studying hours
	0.694
	-2.952
	1.598
	-0.471

	
	Age started primary
	-0.412
	-0.415
	-0.146
	-0.121

	
	Class hours
	-1.698
	1.566
	-0.414
	-0.814

	
	Pregnant
	0.398
	-2.134
	1.925
	0.217

	
	Ever worked
	1.351
	-1.721
	0.723
	0.959

	
	Education: elementary.
	0.053
	2.998
	-2.493
	-1.240

	
	Education: high school.
	-1.699
	8.926
	-6.780
	-1.729

	
	Education: preparatory.
	1.944
	-12.367
	9.466
	2.679

	
	Education: basic normal.
	0.366
	-1.056
	0.855
	0.122

	
	Education: technician.
	-0.735
	0.125
	0.576
	0.176

	Household members
	Household's head
	1.205
	-1.057
	-0.284
	0.117

	
	Head's gender
	-0.570
	0.600
	0.492
	-0.843

	
	Head's age
	-0.736
	-0.506
	0.943
	1.099

	
	Proportion of employed
	-0.692
	-0.082
	-0.394
	0.900

	
	Household's average age
	-1.989
	-1.213
	1.305
	2.075

	
	Proportion of male
	-0.318
	1.471
	-0.323
	-0.062

	
	Overcrowding
	-0.420
	0.483
	-0.236
	-0.119

	
	Spouse education: kinder.
	0.853
	-1.771
	0.950
	0.118

	
	Spouse education: prepar.
	-0.512
	-0.099
	0.675
	0.083

	
	Spouse employed
	-1.426
	0.933
	0.477
	0.059

	
	Father education: element.
	-2.516
	4.154
	-1.226
	-2.713

	
	Father education: high s.
	1.471
	-0.913
	-0.568
	0.466

	
	Father education: perpar.
	0.111
	-4.136
	2.907
	1.209

	
	Father education: basic n.
	-0.401
	-0.535
	1.068
	0.131

	
	Father education: technic.
	1.564
	-1.510
	0.779
	0.364

	
	Mother education: element.
	0.225
	0.213
	-1.043
	-1.162

	
	Mother education: high s.
	-1.198
	1.687
	-1.079
	-0.329

	
	Mother education: perpar.
	0.706
	-3.566
	2.924
	0.681

	
	Mother education: basic n.
	-0.505
	-0.087
	0.904
	0.106

	
	Mother education: technic.
	-0.313
	0.332
	0.545
	0.259

	Dwelling
	Water provision
	0.828
	-2.600
	1.288
	-0.258

	
	Electricity provision
	1.541
	-3.906
	0.803
	0.163

	
	Assets value
	1.615
	0.419
	0.481
	-0.326

	
	Own dwelling
	1.272
	-1.241
	0.940
	-0.255

	
	Sump
	-0.319
	-0.082
	0.487
	-0.467

	
	Roof: cardboard, fabric.
	-0.043
	-0.264
	-0.020
	0.235

	
	Roof: timber, palm.
	1.294
	-1.240
	1.089
	1.073

	
	Roof: metallic tile.
	-1.188
	1.512
	-0.080
	0.243

	
	Roof: plastic.
	-1.473
	3.554
	-1.348
	1.105

	
	Roof: asbestos.
	-1.011
	1.884
	-1.330
	-1.830

	
	Roof: reed.
	-1.344
	1.645
	0.099
	-3.952

	
	Roof: tile.
	-1.868
	1.899
	-2.067
	-0.693

	
	Roof: concrete.
	2.515
	-4.821
	1.945
	0.113

	
	Roof: bricks.
	3.456
	-5.468
	2.825
	0.740

	
	Roof: block.
	-0.056
	-0.324
	0.184
	0.217

	
	Floor: soil.
	-0.865
	1.817
	-0.681
	0.088

	
	Floor: cement.
	0.879
	-1.880
	0.413
	0.503

	
	Floor: tile.
	0.385
	0.292
	0.103
	0.281

	
	Wall: cardboard.
	0.643
	-0.121
	0.232
	0.296

	
	Wall: palm
	0.667
	0.372
	-0.162
	1.351

	
	Wall: mud.
	0.226
	-0.086
	2.239
	-1.646

	
	Wall: asbestos.
	0.044
	-1.603
	1.648
	0.194

	
	Wall: metal.
	0.326
	0.390
	1.070
	-1.085

	
	Wall: drywall.
	-0.145
	0.859
	-0.395
	-5.186

	
	Wall: timber.
	0.449
	1.634
	-0.961
	0.388

	
	Wall: glass, crystal.
	0.733
	1.869
	-2.017
	0.169

	
	Wall: concrete.
	0.195
	-2.087
	1.786
	0.358

	
	Wall: adobe.
	-1.520
	2.233
	-0.697
	0.872

	Emp.
	Employment rate: agricult.
	-2.661
	-2.696
	1.418
	1.625

	
	Employment rate: industry
	4.303
	-6.406
	1.654
	0.468

	
	Employment rate: services.
	-4.204
	4.170
	-2.018
	-0.002


Table A2: t-values for the balancing test.

Source: SEDESOL. ENCEL 2007.
6.2 Appendix – 2

	School attendance
	Coefficient
	St. Err. 
	z
	P>|z|
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	-8.42
	0.421
	-20.00
	0.000
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2
	10.13
	0.688
	14.73
	0.000

	GPS
	-1.18
	0.056
	-21.22
	0.000

	GPS2
	0.02
	0.011
	1.72
	0.086
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×

GPS
	3.92
	0.078
	50.38
	0.000

	Constant
	0.56
	0.051
	11.14
	0.000


Table A3: Regression estimates for School attendance.

Source: SEDESOL. ENCEL 2007.
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Chart A1: Dose response for School attendance (Probabily).

Source: SEDESOL. ENCEL 2007.
	Years of education
	Coefficient
	St. Err. 
	z
	P>|z|
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	3.53
	1.718
	2.06
	0.040
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2
	-5.49
	2.473
	-2.22
	0.026

	GPS
	0.16
	0.210
	0.76
	0.445

	GPS2
	0.07
	0.046
	1.60
	0.111
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×

GPS
	-0.95
	0.224
	-4.23
	0.000

	Constant
	7.88
	0.155
	50.86
	0.000


Table A4: Probit estimates for Years of Education.

Source: SEDESOL. ENCEL 2007.
	Employed
	Coefficient
	St. Err. 
	z
	P>|z|
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	-2.63
	1.425
	-1.85
	0.065
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GPS
	-0.32
	0.187
	-1.70
	0.089

	Constant
	-1.02
	0.130
	-7.87
	0.000


Table A5: Probit estimates for employed = 1.

Source: SEDESOL. ENCEL 2007.
	Monthly worked hours
	Coefficient
	St. Err. 
	z
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GPS
	-8.10
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	-2.05
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	Constant
	7.73
	2.735
	2.83
	0.005


Table A6: Probit estimates for MWH.

Source: SEDESOL. ENCEL 2007.
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Chart A2: Dose response for Monthly Worked Hours-MWH.

Source: SEDESOL. ENCEL 2007.
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×

GPS
	-1.93
	1.161
	-1.66
	0.097

	Constant
	-3.47
	0.895
	-3.88
	0.000


Table A7: Probit estimates for salaried worker = 1.

Source: SEDESOL. ENCEL 2007.
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Chart A3: Dose response for salaried worker (probability).

Source: SEDESOL. ENCEL 2007.
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Table A8: Probit estimates for written contract = 1.

Source: SEDESOL. ENCEL 2007.
	Wage
	Coefficient
	St. Err. 
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	P>|z|

	 
[image: image75.wmf]t


	-718.65
	677.854
	-1.06
	0.289

	 
[image: image76.wmf]t

2
	1066.29
	976.173
	1.09
	0.275

	GPS
	124.57
	82.977
	1.50
	0.133

	GPS2
	-19.74
	18.055
	-1.09
	0.274

	
[image: image77.wmf]t

×

GPS
	-74.68
	88.533
	-0.84
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	Constant
	148.90
	61.160
	2.43
	0.015


Table A9: Regression estimates for wage.

Source: SEDESOL. ENCEL 2007.
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Chart A4: Dose response for written contract (probability).

Source: SEDESOL. ENCEL 2007.
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Chart A5: Dose response for wage.

Source: SEDESOL. ENCEL 2007.
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� Levy, Santiago. “La pobreza en México” en Felíx Velez (comp.)., La Pobreza en México. Causas  Políticas para Combatirla, México, ITAM-FCE, Serie Lecturas de Trismestre Económico # 78, 1994.


� Oportunidades was launched in 1997 as Progresa, but will be referred here as Oportunidades. The literature on the program is extensive. An overview of the program by its original architect in Mexico is provided by Levy (2006). Levy and Rodriguez (2005) provide details on its implementation, and Fizbein and Schady (2009) contextualize the program it as one of the first CCTs. There is also vast information and references to evaluations of the program in its webpage, � HYPERLINK "http://www.oportunidades.gob.mx" ��www.oportunidades.gob.mx�. 


� A ten-year evaluation of the rural component of Oportunidades has recently been completed. In 2007 a follow-up survey was done in most of the original communities, with a sample that also included communities in other states in order to be representative of the program at large.  As part of its comprehensive evaluation agenda, the ten-year evaluation produced several quantitative and qualitative studies focusing on key aspects related to the programs operation and results. See SEDESOL (2008).


� For a discussion on these issues, see Ibarrarán et al. (2009).


� This is an external evaluation data source. The survey is carried out for a sample of beneficiaries and control groups and can be downloaded from � HYPERLINK "http://evaluacion.oportunidades.gob.mx:8010/es/login.php" �http://evaluacion.oportunidades.gob.mx:8010/es/login.php�


� The proportion of adults that were working or seeking a job and the monthly worked hours rose 2.14% and 4.1%, respectively.


� Smith (1985) asserts that youngsters’ early labor market experiences determine their outcomes during the rest of their working cycle. Early unemployment for instance, will persist in a later labor performance. A recent analysis on this fact is addressed by Bell and Blanchflower (2010).


� See Larsson (2003) and Card et al (2007) as examples in developed and developing countries. 


� “Actualizar y evaluar nuevamente las características socioeconómicas de las familias beneficiarias del padrón activo que cumplen tres años de recibir los beneficios del programa y de esta forma establecer los criterios de permanencia…”. Programa OPORTUNIDADES. Proceso Sustantivo 1. Integración del Padrón de Familias. SEDESOL. Pp. 2.  Available at: http://www.oportunidades.gob.mx/manual_procedimientos/ documentos/01c_Recertificacion%20de%20Familias_02.pdf
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