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Abstract 

A broad range of knowledges has oriented explanations of occupational choices and motivated empirical 

researches in testing the driving variables of labour market segmentation and individuals’ labour market 

participation. In this paper, we study a multinomial logistic analysis of labour contract selection in Ivory Coast. 

The data were collected on the 2015 National Household Living Standard Survey, composed of 15,861 individuals 

aged 16-60. The study has three main results. First, females are more likely than males to prefer unwritten contracts 

to written contracts or self-employment. The forms of compensation held during work lead individuals to choose 

unwritten contracts to written contracts or self-employment. Second, education levels, age categories and 

interpersonal networks to access jobs lead workers to choose written contracts or self-employment relative to 

unwritten contracts. Third, high skilled workers with highest degrees are more likely to choose written contracts 

relative to unwritten ones but they prefer unwritten contracts to self-employment. These reveal the institutional 

foundations of occupational choices in Ivory Coast and invite important reforms in labour force and labour market. 

Keywords: Occupational choice, Contract Selection, Institutions, Multinomial Logistic Regression 

DOI: 10.7176/JESD/12-24-03 

Publication date: December 31st 2021 

 

1. Introduction 

The pioneering work of Doeringer and Piore (2020) introduced the institutional approach to markets by 

distinguishing two main types of labour market: an internal (non-competitive) market and an external (competitive) 

market. A broad range of ideas has then oriented explanations of occupational choices, particularly labour contracts, 

in at least three directions: 1-the Stigler’s job-search theory and recent insights based on compensations before or 

during work such as cash transfers received and wages (Caliendo and al. 2015), 2-the Spence's job-market 

signalling theory with current changes focused on education level and diploma (Hopkins, 2012) and 3-the Becker's 

economics of discrimination with new insights dedicated to the sex or age of individuals (Neumark, 2018). Each 

of these theoretical frameworks has motivated empirical researches to test the driving variables of labour market 

segmentation and individuals’ labour market participation with the choice of a specific labour contract. 

This paper presents empirical evidence of the driving predictors of labour contract selection. We study a 

multinomial logistic analysis of the choice of labour contracts based on McFadden (2001). The data were collected 

on the 2015 National Household Living Standard Survey in Ivory Coast, composed of 15,861 individuals aged 16-

601. 

 

2. The empirical model 

The multinomial logit proposes a model of k>2 categorical outcomes and the probability that the response for the 

ith observation being equal to the jth outcome, presented in Cameron and Trivedi (2009, p.484-488), is given as 

follows: 
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Where 	� is the vector of observed values of case-specific regressors for the ith observation and �� is the coefficient 

vector for outcome �. For simplicity, if we set the base category to be the first category, then the model implies 

that:  
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�!"  is viewed as parameters of a binary logit model between alternative � and alternative 1. So, a positive coefficient 

from multinomial logit means that as the regressor increases, we are more likely to choose alternative � than 

alternative 1.  

The relative-risk ratio of choosing alternative � rather than alternative 1 is given by: 

                                                           
1 In Ivory Coast, the labour code (n°2015-532, article 23-2) sets the minimum working age to 16. In addition, the social security code (law 

n°99-477) and order n°2012-03 set the retirement age to be 60. 
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So #$%&gives the proportionate change in the relative risk of choosing alternative � rather than alternative 1 when 

	�'  changes by one unit.  

Finally, the predictive probabilities and marginal effect (MEs) show how probabilities change as regressors change 

in the following:  
∂���
∂	�

= ������ − �*+� 

Where �*+ = ∑ ������  is a probability weighted average of the ��. For a variable 	, the marginal effect is positive if 

�� > �*+ . 

 

3. Database 

The dependent variable (contractcat) denotes contract categories. It takes on the value of 1 if an individual is hired 

with a written contract (permanent, fixed-term and internship), 2 if hired with an unwritten contract (verbal and 

hired without precise contract) and 3 if the individual is self-employed.  

The predictors are all case-specific variables, chosen in respect to economic theories of labour market 

mentioned previously. Some of the predictors are factor variables. The variable compensation (the form of 

compensation held during work) takes on the values ranging from 1 to 3 being, respectively, fixed cash payment; 

variable cash payment (per-day/hour payment, per-job payment, per-commission payment and part-of-profit 

payment) and finally, in-kind payment, unpaid workers and others. The variable educatlevel (education level) takes 

on the values ranging from 1 to 4 denoting, respectively, out-of-school; primary; secondary and higher. The 

variable agecat (age categories) takes on the values ranging from 1 to 3 being, respectively, 16-24; 25-35 and 36-

60. The variable sex takes on the value of 1 if male and 2 if female. The other predictors are: diploma (the highest 

degree) and inajob (the interpersonal network to access jobs, or worker’ family relationships). The summary 

statistics follows in table1. 

Table 1: Descriptive statistics of the main variables Table 1: 

 
The set of contract categories has no natural ordering and the most frequently occurring category of contracts 

(unwritten contract) is chosen as reference group, table2. 

Table 2: Dependent variable 

 
4. Empirical results 

The parameter estimates are presented in table3. Relative risk ratios are proposed in table4. Predictive margins are 

proposed in table5 and marginal effects are in table6. 

  



Journal of Economics and Sustainable Development                                                                                                                        www.iiste.org 

ISSN 2222-1700 (Paper) ISSN 2222-2855 (Online)  

Vol.12, No.24, 2021 

 

23 

Table 3: Parameter estimates 

 
If we set alpha level to 0.01, we would fail to reject the null hypothesis and conclude that the regression 

coefficient for predictor variables inajob in the written contract model and educatlevel in self-employed model has 

not been found to be statistically different from zero given the other predictors in the models. Since the parameter 

estimates are relative to the referent group, the standard interpretation of the multinomial logit is that for a unit 

change in the predictor variable, the logit of outcome relative to the referent group is expected to change by its 

respective parameter estimate (which is in log-odds units) given the variables in the model are held constant.  

In the written contract model, if a subject were to increase his compensation score by one unit, the multinomial 

log-odds for preferring a written contract to an unwritten one would be expected to decrease by 2.48 units while 

holding all other variables in the model constant. The multinomial log-odds for preferring written contracts to 

unwritten ones would be expected to increase with a one point increase in predictor variables: educatlevel, agecat, 

and diploma.  

In the self-employed model, the multinomial log-odds for preferring self-employment to be hired with an 

unwritten contract would be expected to decrease with a one point increase in predictor variables: compensation 

and diploma. The multinomial log-odds for preferring self-employment to unwritten contracts would be expected 

to increase with a one point increase in predictor variables: inajob and agecat.  

Finally, the multinomial logit for females relative to males is lower for preferring written contracts to 

unwritten ones and lower for preferring self-employment to be hired with unwritten contracts.  

Table4 shows the relative risk ratios (rrr) where rrr < 1 indicates that the outcome is more likely to be in the 

referent group. Given a one unit increase in compensation, the relative risk of being in the written contract group 

(the self-employed group respectively) would be 0.084 (0.86 respectively) times more when the other variables 

are held constant. If a subject were to increase his/her compensation score, we would expect him/her to be more 

likely to prefer an unwritten contract over a written contract or self-employment. 

For females relative to males, the relative risk for preferring written contracts to unwritten ones (self-

employment respectively) would be expected to decrease by a factor of 0.692 (0.747 respectively). So, females 

are less likely than males to prefer written contracts (self-employment respectively) to unwritten contracts. The 

relative risk of being in the self-employed group would be 0.92 times more for high skilled workers. So, the highest 

degree could lead workers to choose unwritten contracts relative to self-employment. 
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Table 4: Relative-risk ratios 

 
Table5 shows the model's predictive probability of unwritten contract (outcome2) for each category of factor 

variables. We focus especially on factor variables compensation and sex that have positive relationships with 

outcome2 (unwritten contract) as revealed in preceding tables. 

Table 5: Predictive probabilities 

 
Fixed cash payment and in-kind payment are the forms of compensation that have the highest effects on 

leading workers to choose unwritten contracts. Females are more likely to choosing unwritten contracts than males.  

The model's predictive probability of outcome1 (written contract) for each category of factor variables 

educatlevel and agecat (appendix1) reveals that the probability of choosing written contracts is higher for 

individuals who have attended school than for those who have not. Moreover, this probability increases with the 

level of education (Graph3 in appendix3). Individuals with the highest level of education have a three-fold higher 

probability of preferring written contracts than those who have not been to school. Aged people of the labour force 

(36-60) have the highest probability of choosing written contracts. That probability decreases with age category. 

The model's predictive probability of outcome3 (self-employed) for each category of factor variables educatlevel 

and agecat (appendix2) indicates that individuals with the highest level of education are the least willing to be self-

employed. The probability of self-employment increases with age and is higher for older individuals (Graph4 in 

appendix3).  
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Marginal effects obtained as discrete differences margins (dy/dx) are in table6. The average probability of 

being in the unwritten contract group is 0.4416 if male and 0.5035 if female, a difference of 0.0619, so the 

probability of working with an unwritten contract is on average just over six percentage points higher for female 

relative to male. The probability of working with an unwritten contract is twenty-two percentage points lower 

when moving from fixed to variable cash payment. 

Table 6 : Marginal effects 

 
 

Appendix1: margins compensation educatlevel agecat sex, pr(out(1)) 
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Appendix2: margins compensation educatlevel agecat sex, pr(out(3)) 

 
 

Appendix3: Graphing probabilities 

 
 

5. Conclusion 

This article has questioned the institutional foundations of individual’ occupational choices with a special interest 

for the driving predictors of labour contract selection in Ivory Coast. It has shown that unwritten contracts are 

significantly determined by the forms of compensation held during work and female. High-educated people and 

aged individuals of the labour force are those who prefer written contracts. Self-employment is significantly 

determined by age categories. These results involve important reforms of the labour market and the labour force 

in Ivory Coast. 
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