
 
 
 
 

 
 
 
 
 
 

The Timing of Marriage, Fertility, and Female Labor Force Participation in 
Morocco 

 
 
 

by  
 

Ragui Assaad∗  
Humphrey Institute of Public Affairs 

University of Minnesota (USA) 
E-mail: rassaad@hhh.umn.edu 

 
 

and  
 

Sami Zouari 
Faculte des Sciences Economiques et de Gestion 

University de Sfax (Tunisia) 
E-mail: sami.zouari@fsegs.rnu.tn 

 
 

                                                   
∗  The authors wish to gratefully acknowledge the generous advice and numerous comments provided by Dennis 
Ahlburg, Paul Glewwe and Brian McCall at the University of Minnesota.  We also thank El-Daw Suliman and 
Mohamed Dioudich for help in obtaining some of the data we needed.  We also benefited from generous financial 
support from the Mellon Foundation. 



Abstract 
 
 

Studying the impact of fertility on female labor force participation and the form that this 
participation takes is complicated by the fact that both fertility and participation are 
potentially endogenous household decisions, requiring simultaneous estimation.  Such 
estimation is further complicated by the need to find appropriate instruments for fertility.  
Moreover, age at marriage (or the probability of being married at a certain age), which is 
an important determinant of both fertility and participation, may also be endogenous to 
those decisions.  In this paper, we estimate a structural model of labor force participation 
that distinguishes between different participation states (non-wage work, public wage 
work, private wage work, and unemployment) and that takes account of the endogeneity 
of the timing of marriage and fertility.  We find that in Morocco, marriage is not a 
constraint on labor force participation, but the presence of children under six significantly 
reduces participation in wage work.  However, this effect is significantly weaker in the 
public sector, which appears to be more accommodating than the private sector for 
mothers with young children. 



I.  Introduction 

Taking into account the simultaneity of the timing of marriage, the fertility, and 

participation decisions is one of the principal challenges in modeling female labor market 

behavior.  Delayed marriage, and declining fertility in the MENA region in general, and in 

Morocco, in particular, can potentially translate into significant increases in female 

participation in market work.  An accurate assessment of the impact of these demographic 

changes on labor market behavior requires the specification of structural models, that can 

disentangle the effect of fertilty and and the timing of marriage on participation,from the 

impact of particpation on these twosets of decisions.    

The economic literature on the female particpation in the labor force is quite extensive.  

(Killingsworth 1983, Heckman et MacCurdy 1986, Killingsworth and Heckman 1986, 

Blundell 1990 and Browning 1992).  Studies focusing on the United States have shown that 

participation in paid work is strongly related to age at marriage and fertility.  In fact, fertility in 

the United States has declined considerably in the 1960s (National Center for Health Statistics 

1991) in part due to the delay in marriage  (Rodgers and Thornton 1985, Espenshade 1985, 

Bianchi and Spain 1986) and, in part, due to the reduction in the number of births per woman 

(Heckman and Willis 1977).  

 Although many early studies of female labor supply simply introduced the number 

and age of children in the home as exogenous regressors in participation equations (Mincer 

1962, Heckman 1974, Heckman and MaCurdy 1980), the recent literature has insisted that 

these variables are potentially endogenous and can therefore result in biased estimates(Schultz 

1978, Dooley 1982, Moffit 1984, Hotz and Miller 1988, Nakamura and Nakamura 1985, 
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1992).  Mroz (1987) tested the sensitivity of the parameters of the labor supply equation of 

married women with respect to a number of assumptions including the exogeneity of the 

fertility decision, as captured by number of childen in two age categories.  He could not reject 

the exogeneity of fertility in the case of hours of work.  Xie (19970 conducted an exogeneity 

test for both the particpation and hours of work equations using the generalized residual 

method and rejected exogeneity in the particupatio decision, but could not reject it for hours of 

work.  

Some authors have attempted to address the endogeneity of fertility in the participation 

decision by adopting an instrumental variable methodology, whereby auxiliary equations are 

estimated for number of children and predicted values are subsitituted for the original child 

(Nakamura and Nakamura 1992).  The main challenge in doing this has been to identify 

instruments that influence the fertility decision without also affecting the particpation decision 

directly.  In searching for suitable instruments for fertility, researchers have looked for sources 

of unplanned births (like the presence of twins) (Rosenzweig and Wolpin 1980) and to the 

availability and cost of contraceptive technology (Rosenzweig and Schultz 1985).  Previous 

work on female participation and sector choice in the MENA region either assumes that the 

number of children a woman has is exogenous to her participation or sector choice decision 

(Assaad and El-Hamidi 2001, 2002, El Aynaoui 1997) or simply leaves that information out 

altogether (Tunali and Baslavent 2001; Tansel 1994, 1996, 1999; Dayioglu 1999), essentially 

estimating a reduced form model.   

The timing of marriage is almost always left out as a determinant of participation.  The 

usual practice in the female labor supply literature is to include marital status as a set of  

exogenous dummy variables or to limit the estimation of the participation or labor supply 
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function to married women.   However the exogeneity of marital status can also be called into 

question since particiption prior to marriage can allow women to delay marriage.  In a 

structural framework, the timing of marriage is also a crucial determinant of fertility, but may 

also be endogenous to that decision.   

Finally there is the issue of how participation itself is modeled.  The recent literature 

on developing countries stresses the different forms of market work that women can engage in 

and how each of these forms can have different implications for women ability to combine 

market work and child care (Hill 1983, 1989, Tiefenthaler 1994, Assaad and El-Hamidi 2001).  

In particular, self-employment can allow women to generate income while simultaneously 

taking care of their chidren and other household responsibilities.  Even within wage 

employment, public sector employment often involves shorter hours and the presence of child 

care facilities that makes it more comaptible with child rearing.   

Our paper attempts to address these various issues by estimiating a structural model 

that takes into account the endogeneity of fertility and the timing of marriage to the 

participation decision and by modeling participation as a polychotomous ariables that 

distinguishes between different forms of participation states.  The rest of the paper is 

organized as follows: section 2 discusses the methodolgy used in the econometric estimation,  

section 3 discusses the sources of data and the characteristics of the sample we use, section 4 

presents our results, and section 5 concludes.     

2. Methodology 

The procedure we adopt in our empirical work consists of three stages.  The first stage 

consists of estimating an equation for the age at first marriage using a parametric duration 
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model to take into account that the dependent variable is censored for the unmarried women in 

our sample.  We also estimate a probit model for the probability of being married.  The second 

stage consists of estimating the determinants of the number of children ever born  and the 

number of children under six years of age for married women in the ages of 15 to 49, which 

takes into account the endogenous timing of marriage.  The final stage consists of estmating a 

nested logit model of participation for all women that accounts for the endogeneity of marital 

status and the number of children under  and 6 and over.   

The main challenge in this estimating procedure is to find appropriate instruments for 

the endogenous variables.  In the case of the timing and probablity of marriage, we use 

information from the mortality module of the survey on the total number of married sisters a 

women has, which is unlikely to directly affect either the fertility or participation decisions, 

likely to affect timing of marriage on the theory that parents with many daughters will prefer 

to marry them off early.  In the case of fertility we obtain estimates of average contraceptive 

use by age at the provincial level from the Moroccan Demographic Health Survey of 1992 as 

indicators of the availablity of family planning services in the vicinity of where the woman 

lives.  

First Stage: Estimation of the Timing and Probability of Marriage 

The objective here is to predict the age at fist marriage for use as a regressor in the 

regression for number of children ever born and the probability of marriage for use as a 

determinant of participation.  In estimating the age at first marriage, we use a parametric 

duration model to account for the fact that the dependent variable is right censored for the 

unmarried women in the sample.   The sample for this stage therefore includes all women 15 

to 64, irrespective of their marital status.  Because the hazard of marrying is likely to first 
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increase sharply at about age 16 and then decrease gradually with age after the mid twenties, 

we adopt a generalized Gamma distribution, which allows for such a shape (See Figure 1).   
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• Figure 1 : Hazard Function for the Timing of Marriage using a 
Generalized Gamma Distribution  

 Besides the number of married sisters a woman has, other explanatory variables for 

the age at first marriage include age (in 5-year age categories), the woman’s education level, 

the education and work status of the parents, region of residence, and urban vs rural location.  

The woman’s own education variables had to be carefully specified so that they would not be 

affected by the timing of marriage.  We have therefore specified educational attainment into 

three categories: no schooling (the reference category), some primary (six or fewer years of 

schooling) and primary certificate and above (more than 6 years of schooling).  The decision 

to continue schooling beyond six years, which is usually done around age 12, is unlikely to be 

done on the basis of when a woman is to be married.    
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The model for the probability of marriage uses the same set of explanatory variables in 

a probit specification.  We use this equation to predict the probablity of having ever married 

for all women in the sample for use a regressor in the participation equation. 

Second Stage:  The Fertility Decision 

Because the age of the children present in the household matters for the participation 

decision, we carry out estimates of both the total number of children born alive as well as the 

number of children under six years of age for all ever married women in the sample.1  In both 

cases we use the prediced age at first marriage, obtained from the first stage, as a regressor.  

To account for the fact that the number of children born alive is not a normally 

distributed continuous variables, it is preferrable to use a count data model rather than OLS.  

We opt for a negative binomial model, which is a generalizaton of the Poisson model.  In the 

case of number of children under six, the relevant statistical tests show that the model reduces 

to a Poisson model, which we use to maximize efficiency. 

As mentioned above the instrumental variables used in this set of regressions are based 

on contraceptive use in the province of residence, which is an indicator of access to family 

planning methdods and general awareness of these methods.  For each of the 45 (?)  provinces 

represented in the sample, we use data from the 1992 Moroccan Demographic Health Survey 

to calculate mean use rates for different age cohorts of women for modern and traditional 

contraception methods.  We thus produce a set of 14 instrumental variables (7 age groups by 

two types of methods).  These variables are therefore an indication of the accessibility of 

family planning services, on the one hand, and of the degree of awareness that women of 

                                                   
1 The dramatic effect that the number of children under six has on participation has been noted by Nakamura and 
Nakamura (1992) and Xie (1997) 
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different age groups have of the availability of these services. Other explanatory variables 

include the woman’s age and age squared, her level of education, the presence of other adult 

women in the household, her parents’ education, and region.  The model for children under six 

has an identical specification. 

An additional set of instruments that could be used is the presence of unplanned births, 

as indicated by having twins in the first pregnancy (Rosenzweig and Wolpin, 1980).  In our 

case, the number of women having twins proved to be fairly limited and the rank of the twins 

in the order of births was other than the first pregancy in over half the cases.  Moreover, 

introducing this variable would indicate that at least one pregnancy has occurred, which is not 

the case for all the women in our sample.      

The prediction of the number of children born alive to be in the third stage of our 

analysis – the participation stage -- is further complicated by the fact that our estimates in this 

stage are limited to ever married women and that we treat marital status as exogenous.  To 

obtain an estimate of the number of children born alive that is unconditional on marriage, we 

multiply the predicted probability of marriage obtained in the first stage with the predicted 

number of children born alive conditional on marriage.  We do the same to predict the number 

of children under six.  Our prediction of the number of children six and older is obtained by 

subtracting the predicted number of children under six from the predicted total number of 

children.    

Third Stage:  The Participation Decision 

As discussed above, the forms of participation in economic activity in the Moroccan 

context differ considerably in their implication for combining household repsonsibilities, and 
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especially child rearing, with market work.  Accordingly we distinguish between five possible 

participation states, namely domestic work only (non-participation), non-wage market work 

(which includes self-employment and unpaid family labor), public wage work, private wage 

work, and unemployment.  Although the multinomial logit specification is often used for such 

a polychotomous dependent variable, this specification suffers from the need to make the 

independence of irrelevant alternatives (IIA) assumption.  This assumption results from the 

maintained assumption that the disturbances associated with the utility derived from each 

option are independent and homoscedastic.  One way to relax the IIA assumption is to group 

the orginal alternatives into subgroups and allow the variances to differ across the groups 

while maintaning the IIA assumption within the groups.  This defines the nested logit model.2  

As shown in Figure 2, suppose that the particpation decision can be subdivided into a 

three-level choice problem.  The first level consists of the decision of whether or not to engage 

in any kind of market work.  The second level is a choice between wage and non-wage work 

for those who decide to participate in market work and leaves the non-participants as they are.  

The third level distinguishes between public and private work and unemployment, for those 

who select wage work, leaving the other branches unchanged. 3  Under the nested logit model, 

the IIA assumption is maintained within the alternatives of each decision, but can be relaxed 

across decisions.  

 

 
                                                   
2 For more details on the nested logit model Greene (2000, pp. 865-871).   
3 We assume that the unemployed, are either wage and salary workers who lost their jobs or young new entrants to 
the workforce who are primarily seeking wage employment.  This allows us to specify unemployment as an 
option within the wage branch. Those seeking to set up their own enterprises are unlikely to be a significant 
fraction of the unemployed in Morocco.  
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  1st level        2nd level      3rd level3     
 
 Inactive      Inactive     Inactivee    
 
 Active               Non wage earner    . Non wage earnere 
 
 
      Wage earner    SPrivate sectoré 
          
          Public sectoré 
          
                                                                                                 CUnemploymente  
 

• Figure 2: Decision Tree for the Nestd Logit Participation Model 

Suppose that each alternative at the third level is associated with a level of utility given 

by: 

iijijkiijijkijk ZYXU εεεγαβ +++′+′+′=      (1) 

where Zj ,Yij , and Xijk ,and are vectors of explanatory variables specific to the first, second and 

third level choices, respectively and εi , εij , εijk are independent and identically distributed error 

terms with Weibull distribution.4  The probability that an individual will choose alternative ijk 

in the third stage is given by:  

( ) )()()( iPijPijkPijkP =        (2) 

where the conditional probability ( )ijkP will depend only on the parameter vector β ′ . 

                                                   
4 In our case, all the explanatory variables refer to the individual’s or her household’s characteristics rather than to 
the alternatives she selects, so that the same explanatory variables show up at all three stages.  Since each potential 
alternative is specified as a separate observation in the nested logit model, it was necessary to re-specify all the 
explanatory variables as interactions between the original explanatory variables and the relevant alternatives at 
each level, thus leading to different vectors of explanatory variables at each level.  
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Similarly define the inclusive value for the first level options i as follows: 
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By substituting equations (3), (4) and (5) into equation (2), we obtain an expression of how the 

probability of each level 3 alternative depends on the explanatory variables and the model 

parameters.  The nested logit model can be estimated by full information maximum likelihood 

estimation, where the log-likelihood function is given by: 
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 At this point, the standard errors of the second and third stage regressions are not 

corrected for the inclusion of estimated regressors.  However, we plan to address this 

shortcoming in future drafts of the paper using bootstrapping techniques.  

3. Data and Descriptive Statistics 

Our main source of data from this study is the Moroccan Living Standards 

Measurement Study (LSMS), which took place in Morocco in 1990-91.  The overall sample 

for the survey consists of 3,323 households containing 19,577 individuals.  Our working 

sample consists of all females aged 15 to 64.  For the fertility portion of the study, our sample 

is further limited to ever-married females among them.  In fact, in the fertility section of the 

survey was only administered to one randomly selected ever-married female in each 

household.  To those we added all the never-married females in the sample to obtain a final 

working sample of 5,050 individuals of which 41 percent were never married.  The urban 

portion of the sample consists of nearly 51 percent to the total.   

As shown in Table 1, the mean age of the never married women in the sample is 21 

whereas that of the ever-married women is 39.  Moreover, the distribution by age group 

reveals that half of the never married women are below 20 years of age, compared to only 3 

percent of the ever-married ones.  With regards to education, we note a very high rate of 

illiteracy (82%) among the ever-married women.  The proportion at each level of schooling 

declines as the level of schooling rises, so that only 0.8 percent of the ever-married women 

and 1 percent of the never-married ones had reached the university level.    
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Table 1:  Descriptive Statistics by Marital Status, Females 15-64, Morocco, 1991 
Variables Single women Ever married women 
 Mean Std. 

Deviation 
Mean Std. 

Deviation 
Age:     
Continuous Age  21.4 6.16 39.0 11.6 
Age 15 – 19* 0.487 0.499 0.025 0.157 
Age 20 – 24* 0.274 0.446 0.080 0.271 
Age 25 – 29* 0.135 0.342 0.134 0.341 
Age 30 – 34* 0.061 0.239 0.158 0.365 
Age 35 – 39* 0.026 0.162 0.147 0.354 
Age 40 – 44* 0.006 0.078 0.118 0.323 
Age 45 – 49* 0.001 0.043 0.103 0.305 
Age 50 – 54* 0.003 0.057 0.111 0.315 
Age 55 – 64* 0.004 0.065 0.149 0.356 
 
Education: 

    

Illiterate* 0.480 0.499 0.825 0.379 
Incomplete Primary * 0.169 0.375 0.087 0.282 
Primary completed* 0.175 0.380 0.038 0.192 
Lower Secondary* 0.110 0.313 0.021 0.144 
Technical* 0.020 0.142 0.011 0.108 
Upper Secondary* 0.031 0.175 0.006 0.077 
University* 0.010 0.101 0.008 0.093 
 
Activity Status: 

    

Inactive* 0.637 0.480 0.661 0.473 
Non wage worker*  0.200 0.400 0.256 0.437 
Private wage worker* 0.069 0.253 0.033 0.179 
Public wage worker* 0.015 0.124 0.032 0.178 
Unemployed* 0.077 0.267 0.015 0.123 

 
N 2113  2946  

  * Indicates dummy variables    

We also present in Table 1 the patterns of participation in the labor force by marital 

status, using the same activity states that we use in our multivariate work.  Non-participants in 

economic activity show up in virtually the same proportions among ever-married and never-

married women, 64 percent and 66 percent, respectively.  Non-wage work and wage work in 

the public sector is more prevalent among ever-married women, but private sector wage work 

is twice as prevalent among never-married women.  This sharp difference in the pattern of 
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activity by marital status underscores the extent to which it is hard for married women with 

children to reconcile between private sector employment and their domestic responsibilities.   

The much higher prevalence of unemployment among the never-married women is clearly 

due to the fact that they are much younger and that unemployment is strongly concentrated 

among youth in Morocco.   

Figure 3 shows the distribution of the women in the sample by type of labor force 

participation and urban/rural location.  The rate of inactivity is slightly higher in urban areas, 

reflecting the lower threshold for being counted as active in rural areas.  Although the active 

population in urban areas is distributed among the three employment states and 

unemployment, in rural areas, the vast majority of active females is made up of non-wage 

workers.  Women in rural areas are mostly engaged in agricultural production, animal 

husbandry and fuel gathering activities, which are counted as economic activities although 

they don’t necessarily differ much from other domestic responsibilities.  Outside the primary 

sector, activities need to be explicitly for purposes of exchange to qualify as economic 

activities, thus the lower rate of participation in non-wage work.  Besides unemployment, the 

most prevalent form of activity in urban areas is private sector wage work. 
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• Figure 3 : Distribution of Moroccan Females by Activity Status and 
Urban/Rural Location, 1991. 

To highlight the potential factors that determine the form of participation women 

engage in, we present in Table 2 the means and standard deviations of explanatory variables 

by activity status.  Non-wage workers tend to be relatively older, mostly illiterate, and tend to 

also have illiterate parents.  Private wage earners are somewhat younger and more educated, 

but the majority still falls short of a primary education certificate.  In contrast, public wage 

earners are significantly older, reflecting the slowdown in government hiring in Morocco in 

recent years.  They are also much more educated, with over half having an upper secondary 

education or above.  The unemployed are mostly young, with 80 percent below the age of 30.  

They have a level of education somewhere in between private or public wage earners, but are 

significantly more educated than either non-participants or non-wage workers.  Female 

unemployment in Morocco is clearly not highly correlated with poverty as indicated by the 

relatively high education level of the parents of the unemployed.  Fifty seven percents of the 

fathers of unemployed females are illiterate compared to 77 percent for private wage workers, 

86 percent for non-wage workers and 73 percent for non-participants.  The rate of illiteracy 



 15 

among the mothers of unemployed females is also the lowest relative to all the other activity 

states. 

Table 2: Descriptive Statistics by Activity Status, Females 15-54, Morocco, 1991.  
 

Variables 
 

Inactive 
 

Non wage earner 
 

Private wage earner 
 

Public wage earner 
 

Unemployed 
 

 Mean Std. 
Deviat. 

Mean Std. 
Deviat. 

Mean Std. 
Deviat. 

Mean Std. 
Deviat. 

Mean Std. 
Deviat. 

           
Age (continuous)  28.89 10.92 30.78 11.23 28.51 9.69 35.29 7.59 25.53 7.71 

Age groups: 
15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 

 
0.257 
0.175 
0.142 
0.118 
0.101 
0.075 
0.063 
0.070 

 
0.437 
0.380 
0.349 
0.323 
0.301 
0.263 
0.244 
0.255 

 
0.211 
0.153 
0.125 
0.129 
0.114 
0.093 
0.084 
0.090 

 
0.408 
0.361 
0.331 
0.335 
0.318 
0.291 
0.278 
0.286 

 
0.222 
0.166 
0.170 
0.161 
0.144 
0.044 
0.026 
0.066 

 
0.417 
0.373 
0.377 
0.369 
0.352 
0.205 
0.160 
0.248 

 
0.008 
0.056 
0.159 
0.294 
0.191 
0.143 
0.103 
0.048 

 
0.089 
0.230 
0.367 
0.457 
0.394 
0.351 
0.305 
0.314 

 
0.192 
0.341 
0.270 
0.101 
0.020 
0.029 
0.029 
0.020 

 
0.395 
0.475 
0.447 
0.302 
0.138 
0.168 
0.168 
0.138 

 
Own Education: 

          

Illiterate 0.617 0.486 0.871 0.334 0.573 0.495 0.080 0.272 0.259 0.439 
Incomplete Primary  0.141 0.348 0.084 0.277 0.177 0.383 0.048 0.214 0.197 0.398 
Primary, completed 0.013 0.114 0.004 0.067 0.004 0.066 0.008 0.089 0.019 0.137 
Lower Secondary 0.111 0.315 0.018 0.134 0.040 0.196 0.160 0.368 0.134 0.342 
Technical 0.017 0.131 0.005 0.074 0.044 0.206 0.136 0.344 0.076 0.267 
Upper Secondary  0.070 0.256 0.005 0.074 0.111 0.314 0.320 0.468 0.225 0.419 
University 0.019 0.138 0.002 0.052 0.040 0.196 0.224 0.418 0.081 0.274 

 
Regions 

          

South 0.117 0.322 0.177 0.382 0.146 0.354 0.112 0.316 0.105 0.308 
Tensift 0.153 0.360 0.115 0.319 0.142 0.350 0.224 0.418 0.201 0.402 
Center 0.090 0.286 0.227 0.419 0.186 0.390 0.096 0.295 0.158 0.366 
North-West 0.138 0.345 0.124 0.330 0.213 0.410 0.232 0.423 0.216 0.412 
Center-North 0.130 0.336 0.206 0.404 0.164 0.371 0.160 0.368 0.139 0.347 
East 0.215 0.411 0.022 0.147 0.031 0.174 0.080 0.272 0.110 0.314 
Center-South 0.153 0.360 0.126 0.332 0.115 0.320 0.096 0.295 0.067 0.251 

 
Father’s education: 

          

Illiterate 0.731 0.443 0.855 0.351 0.773 0.419 0.544 0.500 0.575 0.495 
Primary 0.213 0.409 0.134 0.341 0.168 0.375 0.376 0.486 0.350 0.478 
Secondary or above 0.050 0.218 0.007 0.085 0.053 0.225 0.080 0.272 0.067 0.251 
           
:Father work status:           
Active 0.927 0.258 0.957 0.201 0.951 0.216 0.888 0.316 0.841 0.366 

 
Mother’s education: 

          

Illiterate 0.940 0.237 0.980 0.139 0.936 0.243 0.943 0.231 0.878 0.327 
Primary 0.040 0.196 0.017 0.131 0.035 0.185 0.032 0.176 0.096 0.295 
Secondary or above 0.018 0.133 0.001 0.042 0.026 0.161 0.024 0.153 0.024 0.153 

           
Mother’s work 
status: 

          

Active 0.168 0.374 0.482 0.499 0.280 0.450 0.088 0.284 0.182 0.387 
 

 
N 

 
3046 

 
1094 

 
229 

 
126 

 
208 
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4. Estimation Results  

In what follows, we present estimation results in the order laid out in the methodology 

section, starting with the estimates of the determinants and the prediction of age at first 

marriage and the probability of having married, moving onto the fertility estimates and ending 

with the nested logit participation model.   

First Stage:  Estimation of Age at First Marriage and the Probability of Marriage 

As indicated above, we estimate a Generalized Gamma duration model for the age at 

first marriage and a probit model for the probability of marriage using an identical set of 

regressors (see Table 3).  In discussing the results, we will focus on the determinants of age at 

first marriage, keeping in mind that those of the probability of marriage go in essentially the 

same direction. 

The first thing to note is that the instrument we selected for the  timing of marriage, 

namely the number of married sisters is highly significant and has the expected sign.  Because 

parents with many daughters will typically want to marry them off quickly, women with more 

married sisters tend to marry earlier.  The marginal effect indicates that each additional 

married sisters reduces the age at marriage by 0.38 years for the reference woman.5  We 

marked the few cases that had missing information on married sisters with an indicator 

variable, whose insignificance shows that these women are not systematically different from 

the others. 

                                                   
5 The reference woman is one for whom all dummy variables take on a value of 1 and whose continuous variables 
are set at the sample mean. 



 17 

Table 3: Parameter Estimates from a Parametric Duration Model of Age at First Marriage 
(Generalized Gamma Distribution) and a Probit Model of the Probability of 
Marriage, Moroccan Females 15-64,1991 

Age at first marriage Probability of marriage Variables 
regression Marginal 

effects 
regression Marginal 

effects 
Number of married sisters -0.017 -0.387 0.160 0.016 

 (0.002)*** (0.053)*** (0.015)*** (0.005)*** 
Number of married sisters -0.010 -0.230 -0.145 -0.013 

missing (0.017) (0.320) (0.105) (0.009) 
     

Age (15-19 is the reference)     
Age 20-24 0.092 2.248 0.103 0.011 

 (0.011)*** (0.231)*** (0.064) (0.008) 
Age 25-29 0.043 1.016 0.765 0.135 

 (0.011)*** (0.220)*** (0.066)*** (0.032)*** 
Age 30-34 0.002 0.043 1.257 0.292 

 (0.012) (0.218) (0.073)*** (0.051)*** 
Age 35-39 -0.034 -0.780 1.660 0.448 

 (0.012)*** (0.228)*** (0.091)*** (0.060)*** 
Age 40-44 -0.068 -1.516 2.306 0.690 

 (0.014)*** (0.252)*** (0.147)*** (0.059)*** 
Age 45-49 -0.111 -2.436 2.775 0.818 

 (0.015)*** (0.259)*** (0.253)*** (0.057)*** 
Age 50 + -0.120 -2.629 2.354 0.705 

 (0.014)*** (0.253)*** (0.174)*** (0.065)*** 
Own education level  

(illiterate is the reference) 
    

Some Primary 0.049 1.174 -0.528 -0.033 
 (0.012)*** (0.230)*** (0.076)*** (0.012)*** 

Completed primary and above 0.170 4.310 -0.921 -0.043 
 (0.011)*** (0.252)*** (0.067)*** (0.015)*** 

Father’s Education Level 
(Iliiterate and incomplete primary 

is the reference) 

    

Primary 0.039 0.931 -0.285 -0.022 
 (0.009)*** (0.178)*** (0.059)*** (0.008)*** 
 

Lower secondary and above 
 
0.068 

 
1.640 

 
-0.283 

 
-0.022 

 (0.025)*** (0.506)*** (0.147) (0.011)** 
Mother education level 

(Illiterate and incomplete primary 
is the reference) 

    

Primary 0.117 2.874 -0.720 -0.039 
 (0.024)*** (0.519)*** (0.158)*** (0.014)*** 

Lower secondary and above -0.030 -0.678 0.087 0.009 
 (0.039) (0.706) (0.228) (0.026) 

Parents’ activity 
(Parents inactive is the reference) 

    

Father active -0.222 -4.628 1.491 0.381 
 (0.018)*** (0.352)*** (0.117)*** (0.040)*** 

Mother active 0.036 0.843 -0.489 -0.032 
 (0.009)*** (0.167)*** (0.056)*** (0.011)*** 
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Regions 
(Casa Blanca is the reference) 

    

Souss Massa – Draâ 0.013 0.304 0.269 0.033 
 (0.022) (0.405) (0.140) (0.017)** 

Guelmime - Es Semara 0.047 1.111 0.125 0.014 
 (0.026)* (0.502)** (0.171) (0.019) 

Marrakesh - Tensift - Al Haouz -0.021 -0.474 0.028 0.003 
 (0.021) (0.389) (0.137) (0.014) 

Doukkala - Abda -0.010 -0.242 0.423 0.059 
 (0.023) (0.432) (0.154)*** (0.023)*** 

Tadla - Azilal -0.062 -1.401 0.363 0.048 
 (0.028)** (0.508)*** (0.191) (0.029)* 

Chaouia - Ouardigha -0.003 -0.067 0.337 0.043 
 (0.024) (0.451) (0.161)** (0.022)** 

Tanger - Tetouan 0.017 0.402 0.269 0.033 
 (0.024) (0.454) (0.157) (0.020)* 

Gharb – Chrarda – Bni Hsen 0.002 0.046 0.318 0.040 
 (0.024) (0.446) (0.157)** (0.021)** 

Rabat - Sale 0.031 0.740 0.152 0.017 
 (0.024) (0.457)* (0.160) (0.018) 

Taza – Alhouceima - Taounate 0.099 2.404 -0.106 -0.009 
 (0.022)*** (0.427)*** (0.146) (0.014) 

Fez - Boulemane 0.059 1.405 0.152 0.017 
 (0.022)*** (0.421)*** (0.146) (0.016) 

L’Oriental 0.047 1.120 -0.056 -0.005 
 (0.020)** (0.379)*** (0.132) (0.013) 

Meknes - Tafilalet 0.036 0.844 0.194 0.023 
 (0.021)* (0.390)** (0.135) 

 
(0.015) 

Urban area -0.011 -0.257 0.228 0.027 
(Rural area is the reference) (0.008) (0.147)* (0.056)*** (0.009)*** 

 
Constant 

 
3.088 

 
 

 
-1.943 

 

 (0.030)***  (0.179)***  
 

1/kappa 
(Generalized Gamma shape 

parameter) 

 
-1.028 
(0.048)*** 
 

   

 
Number of observations 

 
5,059 

  
5,059 
 

 

 
Log likelihood = -893.11 (for the age at first marriage equation) 
Log likelihood = -1987.96 (for the probability of marriage equation) 
Standard errors are in parentheses. 
* Statistically significant coefficient at the 10% level 
** Statistically significant coefficient at the 5% level 
*** Statistically significant coefficient at the 1% level 
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The coefficients of the age cohort dummies show how age at marriage has increased 

over the years in Morocco.  The oldest women have the lowest age at marriage and the age at 

marriage increases as women get younger up to age 20 to 24.  It appears from the estimates 

that women in the reference category (ages 15-19) marry earlier than those in the 20-24 and 

25-29 age groups, but this is likely to be a figment of the fact that the vast majority of women 

in this category are unmarried and therefore have observations that are censored at a young 

age.  Ignoring that anomaly, there is a clear secular decline in the age at marriage over time in 

Morocco, with approximately a 5-year difference in age at marriage between women over 50 

and those between 20 and 24.   

As expected, a woman’s own education significantly raises the age at marriage.  

Women who have some primary education marry 1.2 years later than those with no education 

and those who completed more than six years of schooling marry 4.3 years later, everything 

else held constant.  Parental education also tends to raise women’s age of marriage as 

educated parents are more likely to be aware of the problems of marrying their daughters 

early.  A reference woman with a father who has some primary education marries 0.93 years 

later than one who’s father is illiterate, and one whose father has some secondary education or 

more marries 1.6 years later.  Mother’s education has an even larger effect.  A reference 

woman whose mother has some primary education marries 2.9 years later than one whose 

mother is illiterate.  The fact there is no significant effect for mothers with higher levels of 

education can probably be attributed to the very small fraction of mothers with more than 

primary education. 

It is hard to know a priori what direction of effect to expect on a father’s activity 

status.  It turns out that active fathers marry their daughters sooner.  Since paternal activity is 
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probably related to the age of the father, this is probably an indication of the difference in age 

between father and daughter.  Holding the woman’s age constant, an inactive father probably 

indicates an older father and therefore a larger age difference.  Fathers who have daughters 

later in life are probably less likely to marry them off early.  Maternal activity has the expected 

effect.  Mothers who work are more likely to want to keep their daughters at home with them 

to help with household chores. 

We decided to specify the regions of Morocco in this regression at a greater level of 

detail to capture possible cultural and ethnic differences in attitudes about early marriage.  

With Casa Blanca as the reference category, we note a somewhat higher age at marriage in the 

Southern region of Guelmime –Es Semara, in the Central regions of Rabat-Sale, Fez –

Bouleman, and Meknes –Tafilalet, and in the Northen region of Taza- Alhouceima-Taounate.  

The only region with a significantly lower age at marriage than Casa Blanca is Tadla-Azilal in 

the Center South.  Finally, it is interesting to note that once other characteristics have been 

taken into effect, there is no significant difference in age at marriage between urban and rural 

females. 

Second Stage: The Fertility Equation 

At this stage we estimate the number of children born alive and the number of children 

under six years of age for women between the ages of 15 and 49, using the predicted age at 

marriage as a regressor.  As shown in Table 4, the predicted age at first marriage has the 

expected negative effect on fertility.  A delay of one year in marrying reduces the reference 

woman’s fertility by 0.07 children.  The effect on number of children under six is not 

significant.   
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Table 4: Parameter Estimates from a Negative Binomial Regression Model for the total 
Number of Children Born Alive and a Poisson Regression for the Number of 
Children under age 6, Moroccan Ever- Married Women, Ages 15-49, 1991  

Total number of children Number of children under 6 Variables 

Regression Marginal 
effects 

Regression Marginal 
effects 

Predicted age at first marriage -0.025 -0.071 0.017 0.036 
 (0.011)** (0.031)** (0.018) (0.040) 

Age 0.203 0.588 0.318 0.684 
 (0.014)*** (0.048)*** (0.024)*** (0.078)*** 

Age square -0.002 -0.006 -0.005 -0.011 
 (0.000)*** (0.000)*** (0.000)*** (0.001)*** 

Own education level 
(Illiterate woman is the reference) 

    

Incomplete Primary -0.086 -0.238 -0.237 -0.454 
 (0.045)* (0.124)* (0.080)*** (0.150)*** 

Primary, completed -0.141 -0.382 -0.286 -0.535 
 (0.072)** (0.187)** (0.132)** (0.227)** 

Lower Secondary -0.381 -0.919 -0.478 -0.818 
 (0.100)*** (0.212)*** (0.172)*** (0.250)*** 

Technical -0.464 -1.075 -0.365 -0.657 
 (0.126)*** (0.246)*** (0.196) (0.308)** 

Upper Secondary  -0.579 -1.274 -0.455 -0.786 
 (0.202)*** (0.341)*** (0.286)* (0.403)** 

University -0.715 -1.480 -0.272 -0.511 
 (0.179)*** (0.272)*** (0.221) (0.370) 
     

Presence of adult women 0.057 0.170 -0.144 -0.289 
Aged  15-64 in the household (0.023)** (0.071)** (0.041)*** (0.083)*** 

 
Father’s education level 

(Illiterate and incomplete primary is the 
reference) 

    

Primary -0.040 -0.113 0.022 0.047 
 (0.035) (0.098) (0.059) (0.128) 

Lower secondary and above -0.171 -0.456 -0.218 -0.422 
 (0.135) (0.332) (0.225) (0.393) 

Mother’s education level 
(Illiterate and incomplete primary is the 

reference) 

    

Primary 0.069 0.206 0.070 0.155 
 (0.150) (0.465) (0.249) (0.573) 

Lower secondary and above -0.287 -0.722 -0.102 -0.209 
 (0.273) (0.595) (0.407) (0.791) 

Average use of modern contraceptive 
methods in Province by age group: 

    

Age 15-19 -0.059 -0.172 -0.193 -0.414 
 (0.102) (0.295) (0.175) (0.374) 

Age 20-24 0.025 0.072 0.245 0.527 
 (0.112) (0.324) (0.194) (0.415) 

Age 25-29 -0.324 -0.940 -0.623 -1.340 
 (0.127)** (0.366)** (0.224)*** (0.483)*** 

Age 30-34 0.230 0.666 0.137 0.294 
 (0.142)* (0.414)* (0.250) (0.541) 
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Age 35-39 -0.208 -0.603 -0.031 -0.067 
 (0.114)* (0.330)* (0.201) (0.431) 

Age 40-44 0.151 0.437 0.118 0.254 
 (0.103) (0.298) (0.177) (0.379) 

Age 45-49 -0.332 -0.961 -0.482 -1.037 
 (0.131)** (0.398)** (0.225)** (0.517)** 

Average use of traditional contraceptive 
methods in province by age group: 

    

Age 15-19 0.111 0.322 0.105 0.226 
 (0.101) (0.293) (0.172) (0.369) 

Age 20-24 -0.612 -1.774 -0.270 -0.580 
 (0.458) (1.334) (0.811) (1.746) 

Age 25-29 -1.153 -3.342 -0.798 -1.716 
 (0.348)*** (0.978)*** (0.611) (1.281) 

Age 30-34 -0.357 -1.036 -0.224 -0.481 
 (0.353) (1.015) (0.591) (1.264) 

Age 35-39 -0.033 -0.095 0.408 0.877 
 (0.374) (1.085) (0.629) (1.340) 

Age 40-44 0.406 1.117 -0.293 -0.631 
 (0.313) (0.912) (0.550) (1.182) 

Age 45-49 0.038 0.109 0.035 0.075 
 (0.263) (0.764) (0.458) (0.985) 

Regions: 
(Centre is the reference) 

    

South -0.180 -0.477 -0.226 -0.434 
 (0.062)*** (0.164)*** (0.102)** (0.199)** 

Tensift 0.054 0.160 0.081 0.181 
 (0.053) (0.160) (0.093) (0.212) 

North-West 0.120 0.370 -0.026 -0.056 
 (0.062)* (0.192)* (0.108) (0.230) 

Centre-North 0.073 0.220 -0.006 -0.013 
 (0.070) (0.210) (0.119) (0.256) 

East 0.139 0.433 0.088 0.198 
 (0.060)** (0.186)** (0.102) (0.229) 

Centre-South -0.114 -0.313 -0.174 -0.344 
 (0.060)* (0.165)* (0.105)* (0.208)* 
 

Urban area 
 
-0.191 

 
-0.505 

 
-0.259 

 
-0.492 

(Rural area is the reference) (0.027)*** (0.071)*** (0.048)*** (0.095)*** 
 

Constant 
 
-2.163 

  
-4.041 

 

 
Alpha 

(Negative binomial regression ancillary 
parameter) 

(0.358)*** 
0.026 
(0.008)**** 

 (0.561)***  

 
Number of observations 

 
2,266 

  
2,266 

 

 

Log likelihood = -4729.2775 (for the total number of children equation) 
Log likelihood = -2863.5412 (for the number of children under 6 equation) 
Standard errors are in parentheses. 
* Statistically significant coefficient at the 10% level 
** Statistically significant coefficient at the 5% level 
*** Statistically significant coefficient at the 1% level 
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Some of the variables used as instruments for fertility, namely the age-specific rates of 

contraceptive use by type of contraception at the province level, appear to be significant 

determinants of fertility.  For the modern methods of contraception, four of the age-specific 

utilization rates are significant determinants of the total number of children born alive and two 

are significant determinants of the number of children under age 6.  For the traditional 

methods, only one of the age specific rates is significant in the case of total number of children 

and none are significant for the number of children under 6.  To further test the performance of 

our instruments, we conducted a Wald test of the joint significance of all the coefficients of the 

age-specific rates of modern contraceptive use and found them to be jointly significant in both 

models.  A similar test for the traditional methods also proved significant.  Finally, we 

replaced the age-specific rates with a single rate of modern contraceptive use and one of 

traditional contraceptive use and found both to be negative and significant determinant of 

fertility in both models.    

  Because the age fertility profile is likely to be concave, we opted for a quadratic 

specification of the age variable.  We find that the coefficients have the correct signs, 

indicating that the number of children increases with age, but at a decreasing rate.  The 

marginal effects indicate that at least initially, each year of age is associated with 0.6 

additional children, everything else remaining constant. 

The education variable is specified in a little more detail than in the age of marriage 

regressions, with dummy variables indicating levels of educational attainment from 

incomplete primary to university, with illiterate as the reference category.  In the regression for 

the total number of children born alive, all the education coefficients are negative and 

increasing in magnitude, indicating an inverse relationship between education and fertility.  
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For the regression of children under six, the coefficients are all negative as well, but there is a 

weaker association between the number of children in this age group and the education level, 

because more younger women who are likely to have such children are also likely to be more 

educated.  The marginal effects indicate that increasing the level of education from illiterate to 

lower secondary reduces fertility by about 0.9 children, and increasing it all the way to 

university reduces it by 1.5 children.  

Once a woman’s own education is taken into account, parental education seems to 

have a weak and insignificant effect on a woman’s fertility.  The effect of parental education 

seems to have the expected negative sign only when the parents reach the secondary education 

or above, but even at that level it remains statistically insignificant.    

Compared to Casa Blanca, the regions of the South and the Center-South have lower 

fertility rates, while the North-West and East regions have a higher fertility rate.  Urban areas 

also have significantly lower fertility rates than rural areas.  The marginal effects indicate that 

the fertility rate is reduced by 0.5 children per woman in urban areas.    

Third Stage: The Participation Decision 

At this stage we estimate a structural nested logit model of participation with 

endogenous regressors for the probability of marriage, the number of children under six and 

the number of children 6 and over.   To allow for the fact that the sample for thios stage of the 

analysis includes married and unmarried women, the number-of-children variables are 

predicted for all women by multiplying the predicted number of children conditional on 

having married by the probability of having married. The estimation results are shown in 

Table 5.  The reference state is inactive for the first level, non-wage worker for the second 
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level, and private wage worker for the third level.  The interpretation of the coefficient 

estimates of the third level is therefore how the relevant variable affects log odds of public 

wage work and unemployment, relative to private wage work, conditional on having chosen 

wage work in the second level. Similarly, the second level coefficients indicate how the 

relevant variable affects the log odds of wage work relative to non-wage work, conditional on 

having chosen to participate. 

Table 5:  Parameter Estimates from a Three-Level Nested Logit Model of Participation in 
the Labor Force  

 1st level 2nd level 3rd level 
 Active vs 

Inactive 
Wage work vs. 

Non-wage 
Work 

Public wage 
work vs. 

Private Wage 
Work 

Unemployment 
vs. Private 

Wage Work 

Predicted probability 1.207 0.196 -1.891 -2.962 
of marriage (2.022) 

 
(0.339) (1.158)* (0.994)*** 

Predicted number of children 
under 6 * pred. probability of 

marriage 

-5.746 
(1.196)*** 

-0.777 
(0.184)*** 

2.115 
(0.752)*** 

-0.102 
(0.607) 

Predicted number of children 6 
and older * pred. probability of 

marriage 

-0.087 
(0.521) 

0.121 
(0.099) 

0.794 
(0.287)*** 

0.897 
(0.284)*** 

     
Age 1.081 0.132 -0.361 0.058 

 (0.205)*** (0.023)*** (0.077)*** (0.063) 
Age square -0.018 -0.003 0.005 -0.003 

 (0.003)*** (0.000)*** (0.002)*** (0.002)* 
 

Own education level 
(Illiterate is the reference) 

 

    

Incomplete Primary -1.707 -0.327 1.126 0.558 
 (1.157) (0.215) (0.636)* (0.419) 

Primary, completed 3.810 0.629 4.168 1.378 
 (2.050)* (0.322)* (0.676)*** (0.533)*** 

Lower Secondary  12.909 1.881 3.779 1.092 
 (4.021)*** (0.504)*** (0.656)*** (0.552)** 

Technical 17.903 2.335 4.489 1.395 
 (5.678)*** (0.703)*** (0.700)*** (0.599)** 

Upper Secondary 19.827 2.642 4.908 2.224 
 (5.967)*** (0.719)*** (0.903)*** (0.776)*** 

University 23.861 3.144 5.025 1.580 
 (7.694)*** (0.935)*** (0.846)*** (0.764)** 
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Regions  
(Centre is the reference) 

South -1.451 -0.229 0.869 0.139 
 (1.006) (0.169) (0.564) (0.463) 

Tensift 0.320 0.003 1.269 0.321 
 (0.910) (0.150) (0.520)** (0.430) 

North-West -0.528 -0.150 1.037 0.424 
 (0.874) (0.150) (0.525)** (0.429) 

Centre-North -0.020 -0.011 0.646 -0.072 
 (0.950) (0.155) (0.566) (0.471) 

East -5.340 -0.786 3.378 2.751 
 (1.133)*** (0.297)*** (0.901)*** (0.772)*** 

Centre-South -2.388 -0.229 1.184 0.642 
 (1.051)** (0.181) (0.705)* (0.624) 

Father’s education level 
(Illiterate and incomplete 

primary are the reference) 

    

Primary -1.700 -0.276 0.757 1.005 
 (0.657)*** (0.128)** (0.380)** (0.343)*** 

Lower Secondary and above -4.021 -0.460 -0.445 -0.035 
 (1.574)** (0.228)** (0.621) (0.576) 

Mother’s education level 
(Illiterate and incomplete 

primary are the reference) 

    

Primary -0.404 -0.038 -0.683 -0.025 
 (1.495) (0.218) (0.837) (0.635) 

Lower Secondary and above 5.698 0.790 -0.401 -0.478 
 (4.972) (0.619) (0.894) (0.782) 
 

Household characteristics 
(Household without adult 

male is the reference) 
 

    

Presence of inactive male -1.271 -0.132 0.544 0.398 
 (0.570)** (0.096) (0.373) (0.323) 

Presence of adult male -1.880 -0.237 0.487 0.300 
wage worker (0.590)*** (0.104)** (0.346) (0.283) 

Presence of adult male -1.330 -0.132 -0.212 0.168 
non-wage worker (0.681)* (0.118) (0.490) (0.336) 

     
Presence of adult woman 0.245 -0.039 -0.603 -0.556 

 (0.760) (0.141) (0.462) (0.454) 
     

Inclusive value -8.289 0.053   
 (1.287)*** 

 
(0.059)   

 
Number of observations : 11565 
Number of individuals   : 2313 

 
Standard errors in parentheses. 
* Statistically significant coefficient at the 10% level 
** Statistically significant coefficient at the 5% level 
*** Statistically significant coefficient at the 1% level 
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The predicted probability of marriage appears on its own and interacted with the 

number of children conditional on being married.  The interpretation of the coefficients 

associated with this variable must then be the effect of being married and not having children, 

a situation in which few women find themselves in Morocco.  Being married with no children, 

has no significant effect on the choice to be active nor the choice to be a wage worker.  As 

expected, it has a negative impact on the probability of being unemployed, as most of the 

unemployed in Morocco are young, single new entrants to the labor force.  It also has a 

negative effect on the probability of public sector employment, although the effect is only 

significant at the 10 percent level.  The effect of the probability of marriage (with no children) 

on the unconditional probability of each of the activity states is shown graphically in Figure 4 

for the reference individual in the sample.  The results seem to indicate that marriage as such 

does not hinder women’s ability to work in the private sector in Morocco, but as we will soon 

see below having children does. 

As expected being married with children under the age of six has a strong negative 

impact on the probability of being active and on the probability of being a wage worker once 

active.  Conditional on wage work, having children under six strongly favors public sector 

employment over wage work and unemployment.  In fact, as shown in Figure 5, the 

unconditional probability of being inactive rises from 0.6 to 0.9 as the number of children 

under 6 increases from zero to 2.  The probability of non-wage work begins by increasing 

from 0.05 to 0.07 as the number of children goes from 0 to 1, but drops sharply for more than 

one child.  Most importantly, the probability of private sector wage work drops from 0.23 to as 

low as 0.05 when the number of children under six goes from 0 to 2, while the probability of 

public wage work increases over this range, albeit from very low levels.   
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Figure 4: Predicted probabilities of being inactive, in non wage work, in private wage 
work, in public wage work or in unemployment as a function of the probability 
of being married with no children for the reference individual. 



 29 

Pr
ob

ab
ilit

y 
to

 b
e 

in
ac

tiv
e

.
0 .5 1 1.5 2

.6

.7

.8

.9

Pr
ob

ab
ilit

y 
to

 b
e 

pr
iv

at
e 

w
ag

e 
ea

rn
er

.
0 .5 1 1.5 2

0

.1

.2

.3

             

Pr
ob

ab
ilit

y 
to

 b
e 

no
n 

w
ag

e 
ea

rn
er

.
0 .5 1 1.5 2

.04

.05

.06

.07

.08

Pr
ob

ab
ilit

y 
to

 b
e 

pu
bl

ic
 w

ag
e 

ea
rn

er

.
0 .5 1 1.5 2

0

.002

.004

.006

.008

Pr
ob

ab
ilit

y 
to

 b
e 

un
em

pl
oy

ed

.
0 .5 1 1.5 2

0

.05

.1

.15

 

  

Figure 5: Predicted probabilities of being inactive, in non wage work, in private wage 
work, in public wage work or in unemployment as a function of the 
unconditional probability of having children under 6 for the reference 
individual.
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Having children who are six years of age and older has a negative but insignificant 

effect on the probability of being active, and an insignificant effect on the probability of 

engaging in wage work, once active, but has a positive effect on the probability of working for 

wages in the public sector relative to the private sector.  Women with children six and over are 

also more likely to be unemployed than to work for wages in the private sector.  The predicted 

unconditional probabilities plotted against number of children six and older shown in Figure 6 

tell a similar story.  The predicted probability of being inactive rises with the number of 

children, until it reaches practically 1 at four children.  The probability of both wage work in 

the private sector and non-wage work drops fast with the number of children six and over to 

reach practically zero after 3 children.  In contrast, the probability of public wage work rises at 

first and then begins dropping after 2 children.  The same is true fro the probability of 

unemployment. 

The preceding reveal that wage work in the private and public sectors have extremely 

different implications for mothers with children.  The public sector appears to be much more 

hospitable to these mothers.  It seems fairly easy to continue working for mothers with up to 

two children.  After that point, it is hard for mothers to remain in the work force at all.  

Although Moroccan law in theory provides for paid and unpaid maternity leaves in all sectors, 

these are often only respected in the public sector.   Mothers in that sector can also benefit 

from child care services and can generally work significantly shorter hours than in the private 

sector.  In contrast, it appears to be very difficult to be a mother in the private sector.  Having 

two children under six will cut down participation in private sector wage work by 80 percent, 

and having two children six and above will cut it by about two thirds.   
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Figure 6: Predicted probabilities of being inactive, in non-wage work, in private wage 
work, in public wage work or in unemployment as a function of the 
unconditional probability of having children 6 and older for the reference 
individual.
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Our results on the effect of children on women’s ability to undertake non-wage work 

are somewhat contradictory.  The probability of such work seems to increase with the 

presence of up to one child under 6, and then starts declining, whereas it declines secularly 

with the presence of children six and older.   

We now move to the discussion of the remaining regressors on the participation 

decision.  The coefficients estimates are shown in Table 5 and the effect of each explanatory 

variable on the predicted unconditional probabilities are shown in Table 6.  Age and age 

squared have predictable pattern on the probability of being active and on the probability of 

wage work once active.  These probabilities first increase with age and then decline after a 

certain point.  The negative coefficient of age and positive coefficient on age squared in the 

case of participation in the public sector (relative to the private sector) shows in no uncertain 

terms the effects of the dramatic slowdown in public sector hiring in Morocco in recent years 

and the resultant aging of the public sector work force.   

Beyond the incomplete primary level, education has a strong positive and virtually 

monotonic effect on the probability of being active.  It also influences positively and 

monotonically the probability of working for a wage and doing so in the public sector.  

Unemployment also rises with education at low levels of education, but peaks at the upper 

secondary level.  Table 6 reveals that the probability of being active increases from 13.5% for 

a woman with an incomplete primary education to 64% for one with a university degree.  

Similar sharp increases can be seen for wage participation and participation in public sector 

employment.  Holding a technical qualification appears to be more conducive to greater 

participation in all three activity states than having an upper secondary degree.  
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 Once a woman’s own education has been controlled for, the education of the father 

seems to reduce the probability of being active and that of being a wage worker, but increases 

the probability of working in the public sector and of being unemployed, relative to working 

in the private sector.  It thus appears that women from relatively more privileged backgrounds 

tend not to want to work for wages in the private sector.  They have a strong preference for 

public sector work and short of that tend to remain unemployed or leave the labor force 

altogether.  The education of the mother does not have much of an effect.  

The presence of men in the household, irrespective of their employment status tends to 

reduce women’s activity rates.  Only the presence of male wage earners seems to significantly 

reduce women’s participation in wage employment, however.  The presence of males in 

various employment states does not seem to affect the choice of the type of wage 

employment, once the decision to work for wages has been made.  
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Table 6: Predicted Unconditional Probability of Participation in Various employment 
States (percent), Moroccan Women, Ages 15-54, 1991 

 1st level 2nd level 3rd level 
 Active  Wage earner Public 

wage 
earner 

unemployed 

Predicted probability of marriage Figure 4 
Predicted number of children under 6 Figure 5 
Predicted number of children above 6 Figure 6 

     
Age Figure 7 (in preparation) 

 
Own education level 

(Illiterate woman is the reference) 

    

Incomplete Primary 13.46 6.64 1.36 3.23 
Primary, completed 18.11 13.60 9.76 2.98 
Lower Secondary 33.97 31.32 16.33 10.19 

Technical 72.97 69.00 48.92 13.81 
Upper Secondary 60.19 58.00 34.58 19.37 

University 64.08 62.44 52.00 7.13 
 

Regions (Centre is the reference) 
    

South 13.82 7.03 1.39 2.54 
Tensift 5.71 2.60 1.50 0.52 

North-West 6.84 3.28 1.33 1.17 
Centre-North 7.19 3.54 1.35 0.95 

East 0.14 0.04 0.03 0.01 
Centre-South 4.13 2.05 0.50 0.90 

 
Father’s education level 

(Illiterate and incomplete primary are 
the reference) 

    

Primary 2.97 1.17 0.34 0.51 
Lower Secondary and above 2.75 1.20 0.08 0.43 

 
Mother’s education level 

(Illiterate and incomplete primary are 
the reference) 

    

Primary 3.06 1.24 0.24 0.36 
Lower Secondary and above 59.36 41.36 4.02 8.50 

 
Household characteristics 

(Household without adult males is the 
reference) 

    

Presence of inactive males 3.48 1.57 0.46 0.56 
Presence of adult male wage earner 2.77 1.19 0.35 0.40 
Pr. of adult male non wage earner 3.53 1.60 0.28 0.59 

Presence of other adult women 
 

17.39 9.35 1.06 3.14 

 
Number of observations : 11565 
Number of individuals     : 2313 
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5. Conclusion 

Our analysis of the relationship between fertility, the timing of marriage, and labor 

force participation in Morocco has allowed us to overcome the difficulties associated with the 

mutual interdependence of these phenomena.  Through a judicious choice of instruments for 

the timing of marriage and fertility, we were able to estimate structural participation equations 

that account for fertility and marital status.  We were also able to specify participation as a set 

of distinct employment states, offering significantly different opportunities for women to 

reconcile between market work and their domestic responsibilities.   

Our findings indicate that marriage per se does not significantly reduce participation, 

but it is the children that inevitably come with marriage that result in lower participation rates. 

We also find that non-wage work and public sector work are more compatible with child 

rearing than private sector wage work, up to a point.  When women have more than two 

children all avenues of participation in market work are virtually foreclosed.  Private sector 

appears to be very difficult to reconcile with child rearing.  The probability of such work falls 

by two thirds if a woman has two children six and older and by four fifhts if she has two 

children under six. 

With regards to the other determinants of participation, our work confirms previous 

results that indicate a strong positive relationship between education and participation in 

market work, in general, and participation in wage work, in particular.  However, much of the 

increase in participation with education can be attributed to higher participation in the public 

sector.  As this option is increasingly foreclosed for educated youths in Morocco, 
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unemployment rates among them are shooting up.  In 1991, peak unemployment rates were 

reached among those with upper secondary education.   
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