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ABSTRACT
Health and Labour Income of Wage Earners and
Self-Employed Workers in Cameroon
The objective of this paper is to assess the relationship between the health and the income
from work of wage earners and self-employed workers in Cameroon. Health status is
measured by a self-assessment of an individual’s health; and income is measured by the
monthly wage of the wage earners and monthly profits of the self-employed workers. This
paper uses a simultaneous equation model to explore the relationship between health and
income, allowing for the endogeneity of health, income, and selection into each employment
status. The data used in this study is obtained from the 2007 Cameroon household
consumption survey. Using OLS estimates, we find a positive and significant effect of health
on labour incomes for self-employed workers. Using TSLS IV estimates, we find that health
has a positive and significant effect on incomes for self-employed women, but not for men.
We also undertake a reverse effect analysis from income to health, using the ordered probit
estimation process. We find that, for men, the effect of income on health status is positive
and significant for wage earners. For women, this effect is positive and significant for the selfemployed.
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Introduction
Disease affects economic outcomes through different channels (Weil 2008). The simplest
channel, according to Weil is the effect of disease on the productivity of workers, thereby
reducing their marginal productivity and the number of hours worked. Grossman (1972)
substantiates this by indicating that when the health condition of an individual worsens, they
will devote more time to getting health care and less time to work. Regarding productivity,
Chirikos (1993) indicates that poor health conditions can affect the productivity of workers
via the number of years spent on the labor market (by making retirement more attractive).

Regarding cost, high health costs can push workers to suffer bad health conditions, or to make
others work more in order to increase income to finance health expenses. In addition, to
improve or maintain their health condition individuals need to invest in their health. This
requires financial resources and time, though some activities undertaken on the labour market
could also have a direct negative impact on their health through the stress generated by work.
Because of these issues, the exact direction of the influence of health on labour productivity
and income has not been proved (Dwyer & Mitchell 1999), even if most of the empirical
studies find a positive influence of health on labour market participation and income (Leung
& Wong 2002).

On an empirical front, the correlation between health and income largely results from the
selection process associated with considering individuals in good health relative to
employment statuses and rejecting those with poor health (Reppeti et al 1989; Waldron,
1991). Physical disability can directly limit the capacities sought by employers and
consequently reduce incapacitated employees’ productivity at work. Dumont (2000) shows
that Madagascan people confronted with health issues have low productivity because they are
penalized in terms of access to the labour market. These disabled people are generally
inactive, and when they carry on an activity it is often in low-productivity sectors.

The correlation between health and income has been the subject of several studies. These
studies differ in health measurement and methodological approaches. The most commonly
used health measurements for studying the correlation between health and income are Height,
Weight and BMI. Using Height as a proxy of health, Strauss & Thomas (1998) show a strong
and positive correlation between adult height and hourly wages in urban Brazil. In a recent
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study, correcting for the effects of wages on height from potential endogeneity, Gao & Smyth
report a large effect of height on wages in China. Schultz (2002), and Schultz & Tansel
(1997) also report a significant effect of height on wages in Brazil and Ghana. They show that
an increase by a centimeter in height in Brazil and Ghana is associated with an 8 – 10%
increase in wages for both men and women.

Using Weight as proxy for health, Averett & Korenman (1996), and Cawley (2004) found a
wage penalty for obesity in the range of 6 – 12%. In contrast, Behrman & Rosenzweig (2001)
and Bhattacharya & Bundorf (2005) report no effect of body weight on hourly wages. In a
more recent study, Han et al (2009) found that the often-reported negative relationship
between BMI and wages is larger in occupations requiring interpersonal skills (which
presumably have more social interactions).

Some studies focus on Africa. On a macroeconomic scale, Mwabu & Fosu (2007) find that
the economic toll of malaria in Africa amounts to at least 10% of gross domestic product per
year. Gallup & Sachs (2001) corroborate these finding by indicating that per capita GDP of
malaria-endemic countries in tropical Africa in the 1990s was 1/3 of per capita GDP of
countries that had been free of malaria three decades earlier (in the 1960s). On the
microeconomic front, using household data for 1994, Mwabu (2007) shows that malaria
morbidity in Kenya is associated with a 15-16% reduction in wages, with a 10-12% decline in
farm output during the long rains, and with a much higher reduction in household income.
Kamgnia (2007) finds that in Cameroon, malaria accounts for nearly 75% of working days
lost due to illness, and for about 40% of annual household expenditure on health.

Following the economic crisis that affected Cameroon in 1986, public authorities took
measures to restrict government expenditure. The consequence of this policy on the health
sector was deceleration of the reinforcement dynamics of the health systems, limitations on
the training of health workers, and interruption of the recruitment of nurses, nursing aides,
laboratory technicians, etc. Following the changes to the health system caused by this crisis, a
large proportion of medical costs are now borne by patients. The fall in the supply of
healthcare led to the development of a very expensive private sector. This new medical
dynamic had an impact on health indicators in Cameroon. Mortality among men between
1998 and 2004 stagnated at 4.4 ‰. As for women, it increased from 3.5 ‰ in 1998 to 3.9 ‰
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in 2004. The low level of healthcare for individuals could account for their low productivity
and consequently their low labour market incomes. This poor health could be the cause of the
high level of poverty in Cameroon, which was around 40% between 2001 and 2007. The role
of health in the fight against poverty is made explicit in the Millennium Development Goals
(MDGs), three of the eight goals are directly connected, and two are indirectly connected, to
health, and so justify the relevance of this study which has the objective of evaluating the
relationship between health and labour market income.

In this paper, we contribute to literature in several ways:- a. Using a large cross-sectional
household survey conducted in Cameroon in 2007 we use subjective health indicators to
assess individuals’ health on the Likert 4-level scale in order to analyze the interaction
between health and labour market income. This is because, despite the richness of this survey,
information on objective indicators of health such as height, weight and calorie consumption
are not included, b. Self-reported measurement of health has been the subject of several
studies in the relationship between health and labour market participation (Stern 1989;
Kreider 1999; Cai 2010). However, very few studies have focused on the relationship between
income and self-reported health, especially in least developed countries 1. In this study, we
attempt to fill this gap by examining a bi-directional causality between health and income.
Because the effects may vary with the nature of the activity, comparisons are drawn between
self-employed workers and wage earners, treating sectoral choice as endogenous. Finally,
differences between men and women provide further evidence to support the interpretation of
the patterns we observe.

The next section presents data sources and discusses measurement issues. Section 3 outlines
the methodology. Section 4 gives a discussion of the descriptive analysis of the relationship
between health, employment status and income. In section 5 we comment on the empirical
results, and section 6 offers conclusions.

2. Data sources and measurement issues
The data used in this paper comes from the third national household survey carried out in
2007 by the Cameroon National Institute of Statistics (NIS). The information contained in this
1

In developed countries, studies by Cai (2007) and Jäckle & Himmler (2010) use subjective health as a measure
of health status to analyze the effects of health on wages.
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survey is on the characteristics of households and their members (age, sex, location,
education, marital status, health, participation in the labour market (sector, income, number of
activities, hours worked, employment history, etc). This survey dealt with 11,391 households
for 51,191 individuals.

The sample is restricted to working-age Cameroonian men and women, aged between 18 and
65 years old (inclusive). People aged over the upper age limit are eligible for old age pension
and are assumed to behave differently as a result (Stern 1989; Bound et al 1999). We exclude
people under 18 from the analysis because the age limit for child labour is 17 in Cameroon. In
addition, anyone who was undertaking full-time studies are also excluded (1,455 individuals).
Individuals who declared themselves to be working, but failed to give information on their
income or valued it at zero, were omitted from the sample (868 individuals).

Measurement of health status and labour market income
The health of individuals has several dimensions. Consequently, the measurement of health is
not easy. It is based on several indicators. This measurement can take several forms or
approaches (Breslow 1989; Perronnin et al 2006). The first is objective and based on a
medical examination which enables detection of physiological anomalies and assessment of
general physical fitness. The second is functional and consists of determining the competence
for social functioning - “one’s ability to eat, walk or bathe without assistance” (Breslow 1989;
Gertler & Gruber 2002). Self-completed questionnaires or observations are used in
determining that competence. The third approach is entirely subjective, individuals questioned
on their perception of their own health, have to determine their health status by using a
graduated scale like Likert measures. The standard self-reported health indicator is used in
this paper, with four levels on a scale from “poor” to “very good” health. This self-reported
health status is used as the discrete observed counterpart of the latent health stock in the
model. Despite the problems encountered in self-reported health measurement, such as error
of measure and endogeneity, it is still the most popular measurement of health available.
Tausman & Rosen (1982), and Jäckle (2010) have even argued that this measure is close to
“objective”. In addition, the dataset includes respondents’ reports of specific health
limitations; they were asked if they experienced disabilities in seeing, walking, hearing,
speaking, or other disabilities. A short-term shock is taken into account in this dataset by a
health problem during the last 14 days, malaria, diarrhea and respiratory infection.
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In terms of employment, our analysis is restricted to individuals who are in wage earning
employment including paid family work, self-employed workers and unemployed. Income for
wage earning employment and paid family work or apprenticeship is the total monthly income
received from the employer and income from any secondary activities. Income for the selfemployed is the monthly profit from their activity.

3. Methodology
a. Overview of health and labor market outcome
The endogeneity of health described above could be estimated if we could measure health
accurately. However, often an individual’s health cannot be measured precisely, and in most
survey data only self-reported health measures are available. Although there is a large
literature showing that self-reported health is a good independent predicator of mortality and
morbidity (Lundberg & Manderbacka 1996), there remains a concern over the use of selfreported health measures in labour supply models. This is because self-reported health may
introduce another source of endogeneity resulting from the possibility that people out of the
labour force, or in the informal sector, report poor health to justify their non-participation or
their poor working conditions, a justification hypothesis which has previously been reported
in the literature (Stern 1989; Bound 1991; Dywer & Mitchell 1999; Kreider 1999). The
consequence of this justification is that when self-reported health is used in labour supply
models, the health variable becomes endogenous and the effect of health on labour market
participation can be overestimated.

Based on the above arguments, the self-reported health of workers should generally be more
relevant than that reported by non-workers. Kreider (1999); using this hypothesis suggests
that the "true" measure of the health status of non-workers could be constructed with
information collected from workers. The objective of this paper is to evaluate the interaction
between health status and income from the labour market. This income is observable only for
individuals who work. The model will estimate health and income equations only for workers.
This approach will raise a problem of selection bias.

b. Selection bias
The selection problem is due to the fact that the choice to work or not to work is not
exogenous, and individuals do not have the same probability of taking either choice. Here,
the participation equation is given as:Page | 7

=
I * Z γ +ν

(1)

where Z is a matrix of exogenous variables, γ is a parameter vector, and ν is a random
component. I * is latent, instead we observe I = 0 (in case of non participation), I = 1 (in case
where individual is self-employed), I = 2 (in case where individual is paid employment).
Employment status j ∈ {0,1, 2,3} will be chosen by individual i if U ij > U ik , k ≠ j and

k ∈ {0,1, 2,3} . Finally, the labour income equation is of a standard Becker-Mincer type,
=
Inc X 1β1 + µ1 where Inc is the natural logarithm of labour income, X 1 is a matrix of
exogenous variables, β1 is a parameter vector, and µ1 is an error component, which is
normally distributed

with

mean

zero.

The

health

equation

is

also

given

by

=
h X 2 β 2 + µ2 where h is the measure of individuals’ health, X 2 is a matrix of exogenous
variables, β 2 is a parameter vector, and µ2 is an error component, which is normally
distributed with mean zero. Labour income and health are observed if j ≠ 0 . Hence, expected
observed labour income and health are given by:
E j ( Incij I =
j) =
X 1βˆ1 j + E ( µ1 j I =
j)

(2)

E j ( hij I =
j) =
X 2 βˆ2 j + E ( µ2 j I =
j)

(3)

Define the covariance between the error term of the labour participation and the earning
equation as σ u1 j = cov ( u1 j , v ) , and analogously between the error term of the participation and
the health equation as σ u2 j = cov ( u2 j , v ) . Moreover, let var ( u1 j ) = σ µ21 j and var ( u2 j ) = σ µ22 j .
In order to estimate the selection model, the variance of the error term has to be standardized
as

var (ν ) = 1 .

Following

Maddala

(1983),

E j ( µ1 j =
I j=
) σ µ1 j λ j

and

E j ( µ2 j =
I j=
) σ µ2 j λ j where λ=j φ Φ ( Pj ) / Pj . φ is the univariate standard normal density

function,

Φ

is

the

univariate

standard

normal

distribution

function,

and

P=
I j=
Pr (=
) Exp ( K ' j Zij ) / ∑ Exp ( K ' j Zij ) is the probability of choosing an employment
j
2

j =0

status j . It is worth noting that λ ' s is the inverse Mill’s ratio in a standard two-stage Heckit
model (Heckman 1979).
The conditional labour income and health in equations (2) and (3) can be rewritten as:E j ( Incij =
I j=
) X1βˆ1 j + λ jσ µ1 j

(4)
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E j ( hij =
I j=
) X 2 βˆ2 j

(5)

The theoretical and empirical analyses both showed that income from the labor market
depends on the health of individuals, and the health of individuals depends on their income.
This means that h ∈ { X 1} and Inc ∈ { X 2 } .

c. Endogeneity of health and labour income
To explore the relationship between self-reported health and income from the labour market,
this study employs a simultaneous equation model. The first equation describes the
determination of health and is derived from equation (5),
hij** = γ 1 j Incij* + X hi β hj + ε1ij

(6)

Where hi** is latent true health of individual i , which depends on the labour income Inci* , and
a set of exogenous variables X h , ε1 is a disturbance term. Note that

{ X h } ⊄ { X 2 } because

Inc ∉ { X h } . The justification endogeneity has not been accounted for in equation (6) because
this equation concerns the determination of true health, not self-reported health.
The labour income equation derived from equation (4) is specified as
Incij* = γ 2 j hij** + X Liϕ L + ε 2ij

(7)

Where labour income Inci* is determined by true health hi** , and a set of exogenous variables
X L ; ε 2 is a disturbance term. Note that { X L } ⊄ { X 1} because λ jσ µ1 j ∈ { X L } . X L and X h
may have some variables in common.
Because true health is not observed, another equation is introduced to relate true health and
observed self-reported health,
hij* =+
hij** α j Incij* + ε 3ij

(8)

where hij* is the latent measure of self-reported health status, which depends on true health hij**
and the labour income Incij* . The dependence of self-reported health on labour income reflects
the justification endogeneity of self-reported health, which is made explicit in equation (8). A
positive α implies that as labour income increases, workers overstate their health.
Substituting equation (6) into equation (8) gives
hij* = θ1 j Incij* + X hi β hj + ε hij

(9)

where θ1=
α j + γ 1 j and ε =
ε1ij + ε 3ij . In the model only θ1 j can be identified. γ 1 j and α j
j
hij
cannot be separately estimated because there are no true health measures in the data. This
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means that the two types of simultaneous endogeneity (true endogeneity and justification
endogeneity) cannot be separated, and only the overall simultaneity endogeneity can be
empirically examined. However, the sign of θ1 j does provide useful information in terms of
which of the two types of simultaneity endogeneity dominates. For example, if θ1 j is
estimated to have a negative sign, γ 1 j must be negative, given that the justification hypothesis
predicts a positive sign for α j . This means that the true endogeneity must be negative and
dominates the justification endogeneity. If θ1 j is positive, there are two possible explanations:
the true endogeneity has a positive effect (i.e. γ 1 j  0 ), or the true endogeneity has a negative
effect, but is dominated by the justification endogeneity. In other words, if justification
endogeneity is present, we would expect the estimate of θ1 j to be positive and significant.
It follows from equation (8) that hij** =
hij* − α j I ij* − ε 3ij . Substituting this equation into equation
(7) gives
Incij* =θ 2 j hij* + X Li β Lj + ε Lij

where θ 2 j =

(10)

ε − γ 2 jε 3 j
ϕ Lj
γ2j
, β Lj =
and ε Lj = 2 j
. As a result, ε hj and ε Lj are
1 + α jγ 2 j
1 + α jγ 2 j
1 + α jγ 2 j

correlated. Ignoring the correlation would result in inefficient estimation coefficients.
The latent dependent variables underlying the model need to be linked to their observed
discrete counterparts. For the health variable, we use four levels of self-reported status as
recorded in the data. The corresponding observed values of endogenous variables are:
3 ( =

2 ( =
hi = 
1 ( =

=
0 (
where

very good ) if m2 <hi* <m3 = +∞
good ) if m1 <hi* <m2

(11)

fair ) if m0 <hi* <m1
poor=
) if − ∞ m−1 <hi* <m0

( m0 , m1 , m2 ) unobserved

cut-off points to be estimated, and labour income, are the

natural logarithm of incomes from all sources.
Equations (9), (10) and (11) constitute a simultaneous equation system. The parameters to be
estimated are the structural coefficients θ1 j , θ 2 j , β Lj and β hj in equations (9) and (10), the
cut-off points ( m0 , m1 , m1 ) in equation (11).
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d. Estimation method
The estimation method consists of two steps. In the first step, equation (1) has to be estimated
using a multinomial probit model. The estimate obtained at the first stage ( γ j ) is used to
construct λ j which are Mill ratios as defined above. The second step consists of estimating
the income equation and health equation. The method used to estimate the simultaneous
equation system is a two-stage method which is a partial information maximum likelihood
method. Equations (9) and (10) can be rewritten in their reduced forms:

ε +θ ε
1
*
hij* =
X h β hj + X L β Ljθ1 j ) + hj 1 j Lj =
X π hj + ε hij
(
1 − θ1 jθ 2 j
1 − θ1 jθ 2 j

(12)

θ 2 j ε hj + ε Lj
1
*
Incij* =
X h β hjθ 2 j + X L β Lj ) +
=X π Lj + ε Lij
(
1 − θ1 jθ 2 j
1 − θ1 jθ 2 j

(13)

X}
where {=

{ X h } ∪ { X L } , π hj

and π Lj are the reduced-form coefficients parameters, ε hj* and

ε Lj* are the error components in the reduced-form equations.
Two-stage method
In the first stage, equations (12) and (13) (combined with equations (10) and (11)) can be
estimated using ordered probit and ordinary least square respectively. The consistent
estimates of π hj and π Lj denoted as πˆ hj and πˆ Lj can be used to construct predicted
probabilities of latent health and predicted values for labour income, giving

hˆij* = X πˆ hj

(14)

ˆ * = X πˆ
Inc
ij
Lj

(15)

ˆ * and
The second stage is to replace hij* and Incij* in equations (9) and (10) by hˆij* and Inc
ij ,
estimate the ordered probit and OLS again. The standard errors of the second stage parameter
estimates need to be adjusted to reflect the fact that πˆ hj and πˆ Lj are estimated from the first
stage.

4. Descriptive analysis
4.1 Health and labour market outcome
Table 1 presents health status relative to labour force status for males and females. This
relationship can be checked through the chi square test, which is significant at 1% for both
males and females. The sense of this relationship is not easy to perceive through these
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descriptive statistics. For men, there is a positive relationship between labour force
participation and health status. That is, the better the health, the more likely an individual is to
participate in the labour force. For women, the relationship is ambiguous. For example,
among those women whose health is very good, 24.71% do not participate in the labour force
while for those whose health is fair, only 22.36% do not participate in the labour force.

Table 1: Labour force status and self-reported health for men and women (%)
Labour force status

Health status
Poor

Fair

Good

Very good

All

Pearson chi2(6) = 46.2409 Pr = 0.000

Females
In labour force

72.67 (0.0213)

77.64 (0.0097)

79.79 (0.0077)

75.29 (0.0060)

76.79 (0.0042)

Not in labour force

27.33 (0.0213)

22.36 (0.0097)

20.21 (0.0077)

24.71 (0.0060)

23.21 (0.0042)

In Self employment

60.82 (0.0233)

59.41 (0.0114)

58.95 (0.0095)

55.00 (0.0069)

57.10 (0.0049)

In paid employment

11.85 (0.0154)

18.23 (0.0089)

20.24 (0.0078)

20.29 (0.0056)

19.69 (0.0039)

439

1,865

2,687

5,204

10,195

Observations

Pearson chi2 (6) = 134.6474 Pr = 0.000

Males
In labour force

77.27 (0.0248)

90.97 (0.0076)

91.77 (0.0057)

94.18 (0.0030)

92.69 (0.0026)

Not in labour force

22.73 (0.0248)

9.03 (0.0076)

8.23 (0.0057)

5.82 (0.0030)

7.31 (0.0026)

In self-employment

51.05 (0.0296)

52.35 (0.0133)

54.49 (0.0104)

54.92 (0.0064)

54.34 (0.0050)

In paid employment

26.22 (0.0261)

38.62 (0.0130)

37.29 (0.0101)

39.27 (0.0063)

38.35 (0.0049)

286

1,406

2,285

6,000

9,977

Observations

Notes: Values in parentheses are standard deviation.

Table 2 reports the relationship between the different disability measures, other diseases like
malaria, diarrhea and respiratory infection, and self-reported health. The table reports total
numbers of individuals with particular conditions and what proportion of these individuals
responded in each way to the self-reported health question. For example, 38.81% of the 67
hearing disabled said their health is very good. Many people who suffered from malaria,
diarrhea and respiratory infection said their health is fair. These proportions are 45.58%,
47.19% and 42.80% for malaria, diarrhea and respiratory infection respectively. In the other
sense, not suffering from the above diseases lead people to say their health is very good.
These proportions are 59.36%, 56.49% and 58.06% for malaria, diarrhea and infection
respiratory respectively. It is important to note that individuals, who suffer from malaria, have
the highest proportion among those reporting poor health. But also, many individuals with
disabilities do not self-report bad health. For example, 54.76% of the 42 speech disabled said
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their health is very good. Some of this could be due to individuals misinterpreting the disabled
question.

Table 2: Relationship between self-reported health and others health among workers (%)
Ill since 14 days

Visual

Speech

Hearing

Walking

Others

Malaria

Diarrhea diseases

Respiratory infection

Total

Poor

Fair

Good

Very good

Yes

4,619

10.63 (0.0045)

35.25 (0.0070)

30.18 (0.0068)

23.94 (0.0063)

No

12,458

0.39 (0.0006)

8.82 (0.0025)

22.85 (0.0038)

67.93 (0.0042)

Yes

289

6.23 (0.0142)

34.60 (0.0280)

31.49( 0.0274)

27.68 (0.0264)

No

16,788

3.11 (0.0013)

15.65 (0.0028)

24.72 (0.0033)

56.52 (0.0038)

Yes

42

9.52 (0.0458)

7.14 (0.0402)

28.57 (0.0706)

54.76 (0.0777)

No

17,035

3.15 (0.0013)

15.99 (0.0028)

24.83 (0.0033)

56.04 (0.0038)

Yes

67

7.46 (0.0323)

26.87 (0.0546)

26.87 (0.0546)

38.81 (0.0600)

No

17,010

3.15 (0.0013)

15.93 (0.0028)

24.83 (0.0033)

56.10 (0.0038)

Yes

226

11.50 (0.0213)

23.01 (0.0281)

28.76 (0.0302)

36.73 (0.0321)

No

16,851

3.05 (0.0013)

15.87 (0.0028)

24.78 (0.0033)

56.29 (0.0038)

Yes

21

23.81 (0.0952)

19.05 (0.0878)

23.81 (0.0952)

33.33 (0.1054)

No

17,056

3.14 (0.0013)

15.97 (0.0028)

24.84 (0.0033)

56.06 (0.0038)

Yes

1,108

20.13 (0.0121)

45.58 (0.0150)

26.17 (0.0132)

8.12 (0.0082)

No

15,969

1.99 (0.0011)

13.91 (0.0027)

24.74 (0.0034)

59.36 (0.0039)

Yes

178

16.85 (0.0281)

47.19 (0.0375)

23.60 (0.0319)

12.36 (0.0247)

No

16,899

3.02 (0.0013)

15.64 (0.0028)

24.85 (0.0033)

56.49 (0.0038)

Yes

806

14.52 (0.0124)

42.80 (0.0174)

27.54 (0.0157)

15.14 (0.0126)

No

16,271

2.60 (0.0012)

14.64 (0.0028)

24.70 (0.0034)

58.06 (0.0039)

Notes: Values in parentheses are standard deviation.

We now consider the relationship between disability measurements and potential diseases
(malaria, diarrhea and respiratory infection) and labor market participation, particularly
employment status and income. The crudest measure of this is reported in the crosstabulations of Tables 3 and 4. Table 3 shows the proportion of jobless people and workers
who suffer from a disease or a specific disability. The number of those who have been ill in
the two weeks previous to the data collection is high for both men and women. Concerning
other diseases, it appears that malaria is an illness which affects both workers and the jobless;
this confirms the position of malaria as a cause of mortality and medical consultation in
Cameroon (Kamgnia 2007). It is followed by respiratory diseases. As far as disabilities are
concerned, it can be seen that visual and mobility disabilities are more frequent among
workers and unemployed in Cameroon. Speech and hearing disabilities are more represented
among unemployed men and women. This analysis highlights the negative effect of these
disabilities on labour market participation, and the neutrality of diseases on the employment
status of individuals.
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Table 3: Others health indicators and employment (%)
Men
Health

Women

Out LF

Self-employment

Wage Earner

Out LF

Self-employment

Wage Earner

Ill since 14 days

26.34

24.97

22.03

29.67

32.50

26.39

Visual

3.70

1.66

1.57

2.03

1.77

1.79

Speech

1.10

0.40

0.33

0.25

0.12

0.10

Hearing

0.82

0.60

0.20

0.42

0.38

0.20

Mobility

5.21

1.62

1.24

1.69

1.22

1.00

Malaria

4.53

5.55

4.78

6.47

8.40

6.72

Diarrhea diseases

1.51

1.29

0.91

0.89

1.04

0.60

Respiratory infection

4.12

3.98

4.07

4.02

5.76

4.93

Table 4 reports the mean income at different levels of self-reported health across gender and
employment status. There are several findings worth noting. First, men have a higher mean
income than women at every level of self-reported health and employment status. The
importance of this disadvantage for women is emphasised when you consider that, on
average, women with very good health earn less than men with poor health in different
employment status. Second, the ranking of income does not follow the ranking of health
(particularly for men). For self-employed men, labour income does not change with health
status, while for wage earners labour income changes in the opposite direction to changes in
health. For example, wage earner men with very good health earn approximately 23000 FCFA
less than those with fair health.
Table 4: Health and income distribution (in thousands FCFA)
Men

Women

Health status

Self-employment

Wage earners

Self-employment

Wage earners

Poor

63.6336 (78.6814)

105.7233 (119.0418)

42.9066 (53.8906)

51.5492 (62.6309)

Fair

72.2359 (104.0469)

112.7170 (284.9013)

48.8147 (51.0369)

67.4488 (99.5783)

Good

68.1274 (91.3692)

106.1290 (357.0447)

48.5352 (56.5229)

61.9157 (101.6211)

Very good

70.3207 (93.7826)

89.7492 (123.4704)

51.6126 (56.4169)

55.6825 (91.1548)

Comparison (%)
Very good / Good
Very good / Fair

2.19 (0.71)

-16.38 (-1.93) **

-1.91 (-0.49)

-22.98 (-2.90)

*

3.08 (1.74) **

-6.23 (-1.26)

2.80 (1.44) ***

-11.77 (-2.02) **

6.69 (0.84)

-15.97 (-1.10)

8.71 (2.42) *

4.13 (0.32)

Good/ Fair

-4.11 (-0.92)

-6.59 (-0.36)

-0.28 (-0.13)

-5.53 (-0.80)

Good/ Poor

4.49 (0.57)

0.40 (0.01)

5.63 (1.51) ***

10.37 (0.72)

Fair/ Poor

8.60 (0.95)

6.99 (0.21)

5.91 (1.68) **

15.90 (1.12)

Very good/ Poor

Values in parentheses indicate standard errors and those in bracket are t-student. * (**) {***} significant at 1%
(5%) {10%}.
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For self-employed women, there is a positive relationship between labour income and health
status. The better the health, the higher is the labour income. But for wage earner women, the
relationship between wages and health status is not so clear-cut. While among those who
reported poor or fair health, the wage appeared to increase with health; those who reported
fair health had the highest wage, which seems to be at odd with expectations. But the simple
tabulation did not control for other observed and unobserved factors which may also affect
labour income.

4.2. Variables used in each equation
Table A1 provides definitions for the variables included in the models. The grouping of the
variables also describes the model specifications, which can be summarized as follows. The
variables included in the labour market participation, health and income equations are age,
age squared, marital status, education (four dummies), non labour income, non labour income
squared, locality (three dummies), local employment, local unemployment, and number of
children in the household. Additional exogenous variables included in the selection equation,
but excluded from the health and labour income equations, are the household variables - age,
age squared, labour income, labour income squared, experience on the labour market,
experience on the labour market squared, years of education, years of education squared, and
employment status. Additional exogenous variables included in the labour income equation,
but excluded from the labour market participation and health equations, are rhythm of activity
(three dummies), sector of activity (four dummies), firm size (four dummies), and experience
on the labour market. Additional exogenous variables included in the health equation, but
excluded from the labour market participation and labour income equations, are specific
health conditions (four dummies), and different disabilities (four dummies). These variables
are used as an instrument for self-reported health status, following a suggestion by Bound et
al (1999) that it is reasonable to treat self-reported particular diseases as exogenous. Bound et
al (1999) argue that survey questions which are more specific and concrete should be less
subjective, and therefore less susceptible to the justification of endogeneity problem.
By including different variables in the labour income and health equations, the exclusion
restriction required to identify the simultaneous equation model is satisfied. But the question
remains as to whether it is reasonable to assume that the identifying instruments (e.g. firm
size) affect labour income but not health. The identifying instruments used in the health
equation are variables on specific diseases and different disabilities, which may not be the
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subject of questions. This is because if one believes Grossman’s (1972) theory on health
capital any occurrence of specific diseases or disabilities represents an adverse shock to
underlying health capital. In addition, in the literature on the effect of health on labour force
participation, it is a popular strategy to use long term health condition and specific diseases to
instrument potentially endogenous self-reported health (e.g. Stern 1989; Bound 1991; Bound
et al 1999; Disney et al 2006).

However, one may doubt whether the identifying instruments employed by the labour income
equation, such as industry, firm size, labour market experience, and rhythm of activity, should
be excluded from the health equation, although there are good reasons for them to be included
in the labour income equation. For example, it can be argued that rhythm of activity should
directly affect health because temporary or seasonal workers work shorter hours and the
employment is not stable, but Haveman et al (1994) find that rhythm of activity has no direct
effect on health. Despite these arguments, we conduct and report sensitivity analyses in the
next section.

4.3. Selected Descriptive Statistics
Table 5 provides means and proportions of the selected variables used in the empirical model
with a distinction between men and women, and their status in the labour market. The sample
means and proportions are presented for these six groups. Among those who work there are
54.15% men and 45.85% women. Self-employed men and women are older, more
experienced, more represented in the people with primary education, have been previously
self-employed, work more in the informal sector, are more likely to work seasonally, supply
less hours of work per week, live in rural areas, work more in the primary sector, work more
in firms with less than two people, are usually head of household, more likely to get married,
than those who are unemployed or wage earners.

Household labour incomes are higher in households of wage earners, and the level of
education is lower in households where self-employed workers live. Non labour incomes are
higher for men who are unemployed. These incomes can increase their wage reservation and
reduce the probability of searching for a job. In addition wage earners, both men and women,
are more represented among people with vocational training degrees.
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Table 5: Means/proportions for others variables
Variables

Men
Self-employment

Wage earners

Women
Self-employment

Wage earners

34.78
37.17
64.06
.816
1.40
0.54

37.28
83.86
26.71
1.00
1.23
0.34

33.05
68.43
44.77
.812
1.28
0.41

31.24
9.59
23.84
1.21
1.39
0.45

37.74
31.92
13.45
1.06
1.52
0.43

31.66
21.56
40.24
1.00
1.40
0.45

27.16
816.34
17060.22
9.47e+08
2.55
16.80
7.418
3124.569
0.80

23.91
670.34
30877.63
2.73e+09
5.876
73.38
4.888
946.19
1.04

23.64
624.82
43508.37
6.79e+09
3.72
30.94
7.14
1851.45
1.09

22.47
576.08
20067.21
1.43e+09
2.28
12.66
5.48
1817.175
.758

24.06
693.17
24854.35
1.57e+09
6.11
81.76
4.74
1210.219
1.09

23.58
623.55
35322.74
4.65e+09
4.97
52.74
6.68
2028.35
1.17

Location
Yaoundé & Douala
Others town
Rural forest

36.35
44.17
19.48

13.41
33.35
53.25

29.04
43.34
27.63

30.98
49.24
19.78

13.38
35.35
51.26

25.60
35.91
38.50

Education (%)
No education
Primary
Secondary 1st
Secondary 2nd & +

14.99
28.89
24.90
31.22

22.73
40.82
21.61
14.84

6.69
28.78
24.76
39.76

29.25
26.84
27.35
16.55

31.01
41.79
19.91
7.29

14.50
26.81
26.46
32.14

Vocational training

48.49

48.20

69.91

29.38

31.89

52.29

Job history (%)
Self employed
Wage earner
Apprentice
Student

11.80
18.11
31.41
38.68

70.12
7.12
13.39
9.37

10.93
45.35
20.70
23.03

13.48
4.02
41.76
40.74

68.72
1.84
23.14
6.30

10.96
23.46
39.29
26.29

113.25
180424.4

98.21
47.40
11.82
30.64
217097.3

48.46
50.60
6.71
27.59
77202.74

20.86
24494.52

99.35
39.74
11.66
13.33
14696.06

65.69
41.49
7.52
25.21
467572.8

Frequency of activity (%)
Regular
Seasonal
Temporary

64.40
29.18
6.42

70.94
7.74
21.33

66.03
26.49
7.47

58.23
19.44
22.33

Sector of activity (%)
Primary
Industry
Trade
Services

47.76
12.21
18.59
21.44

12.29
20.00
7.95
59.66

49.49
14.95
21.47
0.02

34.13
9.92
6.88
49.08

Firm size (%)
1 employee
[2, 5] employees
[6, 20] employees
21 employees & more

50.30
40.04
9.17
0.50

3.40
38.19
32.78
25.64

52.05
41.95
5.79
0.21

5.53
49.20
30.13
15.14

Out LF
Characteristics
Age (Years)
Head (%)
Single (%)
nbenf0_5
nbenf6_14
nbenf15_17
Household variables
Age mean (years)
Age mean squared
Mean labour income (FCFA)
Labour income squared
Mean of experience
Mean of experience squared
Education (years)
Education squared (years)
Log employment

Informal (%)
hours per week
Tenure
NL income
NL income squared

Out LF
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5. Econometric Results
1. Importance of selection issues
We will now start our discussion of the determinants of labour market participation (Table 6).
For identification purposes, we chose average household information on labour income,
labour income squared, experience, experience on the labour market squared, education,
education squared, and employment, as the exclusion restrictions used in the labour
participation equation, but not the health or labour income equations.

To check their validity as identifying instruments, we used an appropriate test. Useful
summary statistics for assessing the potential biases in the second step are the first-step chi 2statistics for the significance of the identifying instruments. These are reported at the bottom
of Table 6. In all cases the chi 2-statistics of the joint significance of the average household
information are high, and these variables are jointly different from zero at 0% level of
significance for men and women, thereby justifying the choice of exclusion variables. The
validity of the instruments is confirmed using the Hausman test. The estimation of the labour
force participation model is made both with and without instruments. The results of this test
presented at the bottom of Table 6 show that the unrestricted model is the best at the 1% level
for both men and women.
Examining the labour force participation equation (1) first, a significant impact of health on
labour force participation is estimated. The positive sign of each level of self-reported health
indicates that, others things being equal, better health increase the probability of labour force
participation for both men and women, and for self-employment and wage earners.
To improve the explanatory power of the labour force participation equation, a number of
socio-economic variables are added into the model. In particular individual age, individual
age squared, education, vocational training, number of children, locality, local employment,
local unemployment, job history, and the status of household head. Compared to household
head, any other status in the household reduces the likelihood of participation in the labour
market. The effects of age on participation in the labour market are nonlinear. The probability
of participating in the labor market increases with age, but at a decreasing rate. For women,
the likelihood of participation in the labor market as wage earners increases up to 40 years,
and as self-employed increases up to 50 years. For men, these ages are respectively 18 years
and 31 years. Education increases the probability of being employed for men as well as for
women. But for men with more than the first level of secondary education, the likelihood of
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being self-employed declines. Vocational training seems to be an important factor in being in
the labour market as self-employed or as a wage earner for both men and women.
Table 6: Results of selection into labour market status
Men

Women

Self -employed

Wage earner

Self -employed

Wage earner

Age
Age squared

0.062 (1.85) ***
-0.002 (-4.34)

0.123 (3.68) *
-0.0025 (-6.47) *

0.199 (8.33) *
-0.002 (-8.48) *

0.237 (8.50) *
-0.003 (-8.67) *

Education
Primary
Secondary 1st
Secondary 2nd & +

0.231 (1.24)
0.493 (2.37) **
0.113 (0.51)

0.607 (3.16) *
0.858 (4.05) *
1.022 (4.58) *

0.397 (3.32) *
0.370 (2.57) *
0.393 (2.19) **

0.272 (1.94) ***
0.324 (1.97) **
0.970 (4.99) *

Vocational training

0.233 (1.99) **

0.720 (6.23) *

0.635 (7.33) *

0.858 (9.07) *

Health
Fair health
Good health
Very good health

1.236 (4.79) *
1.406 (5.63) *
1.620 (6.79) *

1.498 (5.76) *
1.605 (6.37) *
1.927 (7.98) *

0.617 (3.15) *
0.801 (4.18) *
0.704 (3.80)

0.757 (3.16) *
0.986 (4.22) *
0.870 (3.83) *

-0.002 (-5.32) *
7.21e-07 (4.11) *

-0.003 (-6.09) *
7.26e-07 (4.15) *

-0.002 (-2.25) **
5.05e-07 (0.78)

-0.003 (-3.32) *
7.25e-07 (1.12)

2.509 (11.25) *
0.243 (1.10)
0.412 (2.58) *

0.572 (2.53) *
1.671 (7.80) *
0.286 (1.84) ***

3.084 (22.42) *
0.973 (4.59) *
1.280 (11.35) *

0.418 (2.57) *
2.528 (12.67) *
0.889 (7.40) *

0.288 (1.43)
-0.316 (-2.47) **

0.223 (1.11)
-0.170 (-1.33)

0.879 (6.22) *
-0.774 (-8.95) *

1.198 (7.71) *
-0.893 (-9.41) *

Locality
Urban area
Rural

0.137 (0.71)
0.589 (2.06) **

0.156 (0.82)
0.527 (1.85) ***

0.248 (1.85) ***
0.610 (3.11) *

0.197 (1.33)
1.103 (5.07) *

Number of children
0 – 5 years
6 – 14 years
15 – 17 years

-0.403 (-5.96) *
-0.118 (-2.75) *
-0.089 (-1.13)

-0.446 (-6.53) *
-0.114 (-2.68) *
-0.092 (-1.20)

-0.445 (-8.96) *
-0.155 (-4.74) *
-0.189 (-3.16) *

-0.392 (-7.19) *
-0.082 (-2.30) **
-0.170 (-2.53) **

Household variables
Single
Head
Age mean
Age mean squared
mean of labour income
Mean labour income squared
Mean of Experience
Mean of Experience squared
Mean of Education (years)
Mean of Education squared
Log employment

-0.229 (-1.12)
3.679 (18.31) *
-0.313 (-7.93) *
0.004 (7.12) *
0.00001 (5.05) *
-9.32e-12 (-3.23) *
0.185 (5.53) *
-0.0018 (-1.04)
-0.021 (-1.02)
-0.00005 (-3.13) *
3.828 (18.73) *

-0.014 (-0.07)
3.046 (15.40) *
-0.305 (-7.70) *
0.004 (6.66) *
0.00001 (5.97) *
-9.76e-12 (-3.78) *
0.128 ((3.83) *
-0.0004 (-0.22)
-0.024 (-1.14)
-0.00003 (-2.24) **
4.0867 (20.22) *

-0.235 (-2.02) **
3.065 (20.79) *
-0.312 (-12.75) *
0.004 (11.95) *
7.54e-08 (0.04)
-1.47e-12 (-0.47)
0.182 (7.21) *
-0.002 (-1.50)
0.071 (3.42) *
-0.0001 (-6.60) *
5.813 (34.99) *

0.532 (4.36) *
2.624 (16.20) *
-.0287 (-10.19) *
0.004 (9.32) *
-1.11e-07 (-0.06)
-2.81e-13 (-0.10)
0.246 (9.16) *
-0.003 (-2.15) **
0.139 (6.16) *
-0.0001 (-6.92) *
6.075 (32.95) *

Constant

-2.079 (-1.62) ***

-4.0295 (-3.15) *

-9.240 (-10.66) *

-13.382 (-13.66) *

NL income
NL income 2
Job history 2001
Self employed
Salaried
Training/ search
Regional variables
Log employed
Log unemployment

Observations
Log likelihood
Pseudo R2
Wald tests on the joint significance of
household variables
Hausman test of validity of instruments

9977
-5379.889
0.393

10195
-5470.259
0.450

Chi 2(16) =745.65 *

Chi 2(16) =1653.20 *

LR chi2(16) = 1187.79 *

LR chi2 (16) = 3048.02 *

Note: 1. t-statistics in parentheses.
2. *, ** and *** represent statistical significance at the 1%, 5% and 10% respectively.

The location analysis shows that individuals resident in the two biggest cities of Cameroon
(Yaoundé and Douala) are more likely to be unemployed. This result confirms the fact that
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unemployment is higher in large cities and the high concentration of the rural workforce in
agriculture and livestock. An increase in the number of unemployed in a locality decreases the
probability of being employed. The number of children in the household is a barrier to
participation in the labor market for both men and women.

2. Importance of endogeneity issues
Health reduced form equation estimates are equation (12) of Table A2. These are used to
construct probabilities for each health status. Four health indicator variables (Ill since 14 days,
malaria, diarrhea, and respiratory infection) and four long term health condition are included
in the health equation only, and are used as an instrument for self-reported health status. The
four health indicator variables are statistically significant at the1% level for each employment
status for men and women, but the four long term health condition are individually significant
only for self-employed men. All the identifying instruments are jointly significant at a 1%
level for men and for women for each employment status, thereby justifying the choice of
exclusion variables. The validity of the instruments is confirmed using the Hausman test. The
estimation of health equation is made both with and without instruments. The results of this
test presented at the bottom of Table A2 show that the unrestricted model is the best at the 1%
level for both men and women.
Labour income reduced form equation estimates are equation (13) of Table A3. These are
used to construct predicted latent income variables. The firm characteristics size, sector of
activities, tenure, vocational training, and rhythm of work, are included in the income
equation only, and are used as an instrument for labour income. These are jointly significant
for both men and women at the 1% level in different labour market status, and we can
therefore conclude that the labour market income equation is well defined. In spite of these
fairly large chis 2 statistics, a good deal of unexplained heterogeneity remains, as indicated by
the low R2s, particularly for the labour income of self-employed women 2.

3. Structural self-reported health estimation
The results of the structural form of the subjective health equation are presented in Table 7
and Table 8. Table 7 presents a simple ordered probit model of the health equation without
2

Since we want to preserve the same estimate structure for the different equations, the structure of labour
income equations for self-employed is preserved in this work, however result interpretation should bear this in
mind.
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taking into consideration labour income endogeneity. Table 8 presents a two stage ordered
probit model of the health equation, in which the income variable is the result from equation
13)2.

Table 7: Simple ordered probit structural subjective health equation
Men
ln labour income

Self –employed
0 .019 (1.14)

Women
Wage earner
0.035 (1.65) *

Age
-0.001 (-0.14)
-0.005 (-0.35)
Age squared
-0.0001 (-1.47)
-0.0001 (-0.86)
Single
-0.055 (-1.09)
-0.182 (-3.14) *
Education
Primary
-0.216 (-4.54) *
-0.075 (-0.79)
Secondary 1st
-0.366 (-6.62) *
-0.221 (-2.30) **
Secondary 2nd & +
-0.310 (-4.87) *
-0.236 (-2.42) **
-0.00003 (-0.45)
0.0002 (1.47)
NL income
2.39e-09 (0.55)
-3.00e-08 (-1.54)
NL income 2
Regional variables
Log employed
0.079 (1.53)
0.285 (3.99)
Log unemployment
0.091 (3.04) *
-0.027 (-0.62)
Locality
Urban area
0.678 (10.64) *
0.701 (10.15) *
Rural
0.854 (10.65) *
0.758 (7.17) *
Number of children
0 – 5 years
0.007 (0.43)
-0.036 (-1.68) ***
6 – 14 years
-0.012 (-0.92)
-0.007 (-0.47)
15 – 17 years
-0.002 (-0.08)
0.026 (0.81)
Short terms health conditions
Ill 14 days
-1.060 (-26.12) *
-0.878 (-17.68) *
Malaria
-0.830 (-11.88) *
-0.948 (-10.70) *
Diarrhea
-0.261 (-1.97) **
-0.552 (-2.90) *
Resp. Infection
-0.639 (-8.06) *
-0.682 (-7.19) *
Long terms health condition
Seeing
-0.437 (-3.65) *
-0.098 (-0.65)
Speech
-0.472 (-1.83) ***
-0.021 (-0.06)
Hearing
-0.522 -2.62) *
-0.961 (-2.47) **
Mobility
-0.442 (-3.63) *
-0.403 (-2.40) **
Job characteristics
Hours per week
0.003 (2.84) *
0.002 (1.60)
Informal
0.139 (1.10)
0.158 (3.26) *
-1.431 (-3.46) *
-0.731 (-1.40)
Cut 1
-0.141 (-0.34)
0.698 (1.34)
Cut 2
0.782 (1.90) ***
1.545 (2.96) *
Cut 3
Observations
5422
3826
Log likelihood
-4570.9542
-3274.4995
Pseudo R2
0.1640
0.1330
Note: 1. t-statistics in parentheses.
2. *, ** and *** represent statistical significance at the 1%, 5% and 10% respectively.

Self -employed
0.058 (3.72) *

Wage earner
0.022 (0.87)

-.018 (-2.05) **
-.00001 (-0.16)
.0238 (0.48)

0.031 (1.79) ***
-0.001 (-2.58) *
0.058 (0.88)

-0.267 (-6.79) *
-0.402 (-8.00) *
-0.205 (-2.88) *
0.0001 (0.37)
5.30e-08 (0.29)

-0.347 (-3.53) *
-0.510 (-4.83) *
-0.444 (-3.74) *
-0.0001 (-0.36)
5.09e-09 (0.56)

0.148 (3.21) *
0.017 (0.65)

0.474 (5.05) *
-0.078 (-1.46)

0.543 (9.11) *
0.694 (9.06) *

0.709 (7.56) *
1.013 (7.36) *

0.031 (2.07) **
0.008 (0.66)
0.001 (0.05)

-0.011 (-0.43)
-0.025 (-1.33)
0.046 (1.16)

-0.997 (-27.74) *
-0.823 (-14.56) *
-0.610 (-4.19) *
-0.528 (-8.25) *

-0.937 (-14.42) *
-.0794 (-7.56) *
-0.899 (-2.81) *
-0.246 (-2.07) **

-0.381 (-3.43) *
0.561 (1.18)
-0.031 (-0.13)
-0.472 (-3.50) *

-0.169 (-0.90)
4.185 (0.04)
-0.121 (-0.19)
-0.272 (-1.03)

0.0008 (0.93)
-0.402 (-1.95) ***
-1.780 (-4.36) *
-.468 (-1.15)
.497 (1.22)
5821
-5627.8891
0.1659

0.001 (0.65)
-0.025 (-0.33)
0.745 (1.11)
2.129 (3.14) *
3.097 (4.62) *
2007
-1899.014
0.1314

Income effects on health are positive and significant for men wage earners and women selfemployed when considered as exogenous. For self-employed men and wage earner women,
income effects on health remain positive but non-significant. Thus, men earning a high salary
and women with high labour income tend to report a very good health condition, while those
with lower income tend to report poor health. The explanation for this result may be that
income improves access to healthcare, healthcare quality, and willingness to go for treatment
when one is sick; especially in Cameroon where health insurance covers a limited number of
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people. Taking into account the endogeneity of labor income in the estimation of the equation
of health, we find that it is not significant and even displays a negative sign for self-employed
men and wage earner women.
A recent illness (have been sick 14 days before the survey) decreases the likelihood of having
a very good health condition for men and women in every employment status. A recent illness
is followed or preceded by malaria for men and women in every employment status.
Respiratory infection and diarrhea also decrease the likelihood of having a very good health
condition. These results confirm the role of short-term conditions as predictors of health
status.

The impacts of long-term specific health conditions or disabilities, particularly visual and
mobility are large for self-employed men and women. Speech and hearing disabilities also
have a negative impact on health status. But there are not disability effects on health for paid
employment women. Disabled workers have less chance to get a job, but once employed the
disability may no longer be regarded as a disease. This is why no disability among female
wage-earners determines their health condition. In the same direction, visual and speaking
disabilities do not predict health condition among wage earner men.
The relationship between health and education is ambiguous. Being more educated decreases
the probability of reporting very good health. This result may be explained by the fact that
educated people (like rich people) are more sensitive to their health. They can say that their
health is fair, when a less educated person will say (for the same level of health) that his
health is good. Similarly, it is possible that educated individuals are more inclined to take care
of their health and to know their real health condition; this therefore reduces the probability of
reporting very good health condition.
Wage earner women assess their health condition as improving with age up to 27 years old,
while among self-employed women age affects their health negatively. This confirms the idea
that older individuals report more health issues (Kenkel 1995). In general, living in the two
biggest cities of Cameroon (Yaoundé & Douala) influences health negatively.
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Occupation is a key indicator of socioeconomic status and it may serve to control for job
quality in terms of health impact. Work in the informal sector has a positive influence on
health assessment among male wage-earners, whereas this decreases with self-employed
women. Job quality could also be measured in terms of number of hours worked per week. In
this sense, working less could be caused by health problems particularly for self-employed
men.
Table 8: Two stage ordered probit health equation
Men
ln labour income

Self –employed
-0.199 (-1.04)

Women
Wage earner
.194 (1.61)

Age
0.006 (0.52)
-0.011 (0.74)
Age squared
-0.0002 (-1.84) ***
-0.0001 (-0.55)
Single
-0.078 (-1.45)
-0.144 (-2.23) **
Education
Primary
-0.189 (-3.58) *
-0.092 (-0.97)
Secondary 1st
-0.319 (-4.66) *
-0.255 (-2.55) **
Secondary 2nd & +
-0.226 (-2.34) **
-0.319 (-2.72) *
0.00002 (0.23)
0.0001 (1.17)
NL income
8.84e-10 (0.20)
-2.72e-08 (-1.39)
NL income 2
Regional variables
Log employed
-0.00001 (0.00)
0.351 (4.02) *
Log unemployment
0.149 (2.57) *
-0.065 (-1.26)
Locality
Urban area
0.613 (7.09) *
0.746 (9.69) *
Rural
0.786 (7.81) *
0.840 (6.85) *
Number of children
0 – 5 years
0.010 (0.58)
-0.028 (-1.25)
6 – 14 years
-0.012 (-0.96)
-0.008 (-0.52)
15 – 17 years
0.002 (0.07)
0.020 (0.64)
Short terms health conditions
Ill 14 days
-1.0634 (-26.02) *
-0.874 (-17.59) *
Malaria
-0.802 (-11.03) *
-0.930 (-10.40) *
Diarrhea
-0.286 (-2.12) **
-0.555 (-2.92) *
Resp. Infection
-0.659 (-8.11) *
-0.683 (-7.19) *
Long terms health condition
Seeing
-0.456 (-3.77) *
-0.084 (-0.56)
Speech
-0.501 (-1.93) ***
-0.041 (-0.12)
Hearing
-0.503 (-2.52) **
-0.990 (-2.54) **
Mobility
-0.446 (-3.67) *
-0.405 (-2.41) **
Job characteristics
Hours per week
0.004 (3.01) *
0.002 (1.39)
Informal
-0.041 (-0.20)
0.217 (3.32) *
-3.998 2.268843
1.134 (0.77)
Cut 1
-2.710 2.26861
2.564 (1.74) ***
Cut 2
-1.787 2.268364
3.410 (2.31) **
Cut 3
Observations
5422
3826
Log likelihood
-4566.158
-3271.844
Pseudo R2
0.164
0.132
Note: 1. t-statistics in parentheses.
2. *, ** and *** represent statistical significance at the 1%, 5% and 10% respectively.

Self -employed
.091 (0.65)

Wage earner
-.168 (-1.41)

-0.019 (-2.09) **
-7.47e-06 (-0.07)
0.019 (0.38)

0.033 (1.86) ***
-0.001 (-2.55) **
0.055 (0.83)

-0.274 (-6.71) *
-0.408 (-7.97) *
-0.217 (-2.80) *
0.0001 (0.34)
5.41e-08 (0.31)

-0.303 (-2.91) *
-0.448 (-3.85) *
-0.325 (-2.22) **
-5.44e-06 (-0.02)
2.73e-09 (0.30)

0.159 (2.41) **
0.012 (0.29)

0.426 (4.35) *
-0.058 (-1.05)

0.551 (8.83) *
0.708 (8.88) *

0.614 (5.55) *
0.878 (5.47) *

0.032 (2.12) **
0.006 (0.54)
0.001 (0.05)

-0.024 (-0.89)
-0.031 (-1.62)
0.058 (1.44)

-0.997 (-27.60) *
-0.820 (-14.51) *
-0.613 (-4.20) *
-0.525 (-8.12) *

-0.933 (-14.30) *
-0.787 (-7.48) *
-1.020 (-3.11) *
-0.256 (-2.14) **

-0.375 (-3.31) *
0.569 (1.19)
-0.039 (-0.16)
-0.475 (-3.52) *

-0.097 (-0.51)
4.114 (0.04)
-0.118 (-0.19)
-0.319 (-1.20)

0.001 (0.73)
-0.380 (-1.65) ***
-1.386 (-0.82)
-0.077 (-0.05)
0.887 (0.53)
5821
-5626.456
0.165

0.001 (0.80)
-0.154 (-1.45)
-1.489 (-0.99)
-0.106 (-0.07)
0.863 (0.58)
2007
-1893.702
0.132

4. Structural labour income equation
The analysis of the effect of health on income starts with the simple OLS regression of the
logarithm of income where different categories of health status treated as exogenous variables
appear as explanatory variables. The results are displayed in Table 9. Two potential problems
may bias the estimation results when self-reported health is treated as an exogenous variable:
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measurement error and endogeneity. Nonetheless, these model results serve as a basis to be
compared with models that tackle these biases.
Table 9: Structural OLS estimates for labour income
Men
Subjective health
Fair health
Good health
Very good health
Age
Age squared
Single
Head
Education
Primary
Secondary 1st
Secondary 2nd & +
Vocational training
NL income
NL income 2
Job history 2001
Self employed
Salaried
Training/ search
Regional variables
Log employed
Log unemployment
Locality
Urban area
Rural
Number of children
0 – 5 years
6 – 14 years
15 – 17 years

Women
Self –employed

Self –employed

Wage earner

0.100 (1.08)
0.117 (1.32)
0.145 (1.70) ***
0.019 (2.09) *
-0.0002 (-2.49) **
-0.052 (-1.09)
0.194 (3.23) *

-0.259 (-2.31) **
-0.193 (-1.76) ***
-0.218 (-2.01) **
-0.004 (-0.34)
0.0002 (1.37)
-0.174 (-3.69) *
0.252 (5.29) *

0.150 (2.20) **
0.173 (2.60) *
0.212 (3.26) *
0.008 (0.97)
-0.0001 (-0.92)
0.094 (2.06) **
0.015 (0.44)

-0.016 (-0.10)
0.108 (0.71)
0.084 (0.56)
-0.006 (-0.34)
0.00002 (0.12)
-0.051 (-0.74)
0.115 (1.68) ***

0.098 (2.55) **
0.193 (4.19) *
0.309 (5.30) *
0.033 (1.02)

-0.089 (-1.35)
-0.028 (-0.40)
0.111 (1.48)
-0.026 (-0.67)

0.053 (1.55)
0.053 (1.18)
0.218 (3.38) *
0.078 (2.53) **

0.181 (2.09) **
0.262 (2.65) *
0.577 (4.95) *
0.195 (3.39) *

0.0002 (3.73) *
-5.75e-09 (-2.08) **

0.0004 (3.70) *
-2.30e-08 (-1.51)

0.0003 (2.05) **
-8.44e-08 (-1.90) ***

0.0004 (2.11) **
-1.41e-08(-2.08) **

0.461 (4.24) *
-0.058 (-0.60)
0.104 (1.63)

1.056 (10.78) *
-0.368 (-5.24) *
0.089 (1.84) ***

0.038 (0.41)
0.142 (1.21)
-0.043 (-0.62)

0.167 (1.36)
0.317 (2.90) *
-0.034 (-0.45)

-0.346 (-8.04) *
0.244 (9.76) *

-0.397 (-7.71) *
0.185 (5.86) *

-0.377 (-9.33) *
0.262 (10.97) *

-0.255 (-2.98) *
0.109 (2.25) **

-0.304 (-5.70) *
-0.306 (-4.40) *

-0.277 (-2.49) *
-0.450 (-5.77) *

-0.188 (-3.60) *
-0.273 (-4.05) *

-0.545 (-6.47) *
-0.808 (-6.38) *

0.004 (0.33)
-0.011 (-0.97)
0.021 (0.92)

-0.037 (-2.32) **
-0.012 (-1.03)
0.038 (1.64)

-0.002 (-0.14)
0.008 (0.77)
-0.008 (-0.38)

-0.051 (-2.31) **
-0.024 (-1.39)
0.041 (1.17)

0.004 (4.52) *
-0.0003 (-0.17)
-0.676 (-4.08) *

0.002 (1.52)
0.011 (2.73) *
-0.411 (-5.12) *

-0.049 (-1.49)
0.077 (1.45)

-0.344 (-4.33) *
-0.025 (-0.40)

-0.207 (-4.41) *
-0.180 (-3.95) *
-0.179 (-3.55) *

-0.369 (-3.41) *
-0.379 (-3.11) *
-0.249 (-2.68) *

0.072 (2.34) **
0.134 (2.17) **
0.393 (1.36)
-0.238 (-0.89)
11.9959 (33.95) *
5821
0.050

0.184 (1.66) ***
0.294 (2.48) **
0.297 (2.22) **
-0.150 (-0.39)
11.809 (17.35) *
2007
0.313

Job characteristics
Hours per week
0.003 (3.69) *
0.0002 (0.26)
Experience
0.004 (2.15) **
0.006 (2.64) *
Informal
-0.702 (-6.47) *
-0.251 (-6.04) *
Activity characteristics
Seasonal
-0.067 (-1.87) ***
-0.057 (-0.95)
Temporary
-0.073 (-1.24)
-0.120 (-3.09) *
Sector of activity
Industry
-0.001 (-0.03)
0.063 (1.07)
Trade
0.048 (0.94)
-0.042 (-0.58)
Services
-0.010 (-0.19)
0.075 (1.33)
Firm size
2 – 5 employees
0.077 (2.25) **
0.021 (0.25)
6 – 20 employees
0.183 (3.24) *
0.080 (0.93)
At least 21 employees
0.474 (2.34) **
0.171 (1.88) ***
1.678 (3.69) *
-4.666 (-12.64) *
Selection term
10.710 (27.25) *
14.974 (32.66) *
Constant
Observations
5422
3826
Adjusted R2
0.103
0.320
Note: 1. t-statistics in parentheses.
2. *, ** and *** represent statistical significance at the 1%, 5% and 10% respectively.

Wage earner

The results of the different specifications are significant as a whole, but with very low R2 for
self-employed men and self-employed women, this may highlight an unobserved
heterogeneous problem. Analysis of the results should be carried out while keeping this
problem in mind. For men, the selection term is significant and positive for self-employed, but
negative for wage earner. A positive coefficient would imply a positive selection, which
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means average earnings for the observed (sorted) self-employed men would be greater than
we would observe for a random sorting. This confirms the Maloney (2004) results which
indicated that self-employment is a voluntary choice. A negative coefficient would imply a
negative selection, meaning that the average wage for the observed (sorted) wage earner men
would be lower than we would observe for a random sorting. For women, none of the
selection variables is significant. Thus, in contrast to men, no evidence of non-random sorting
of women workers across the different labour market statuses emerges.

These results show that self-employed men with very good health have higher labour income
than people with poor, fair or good health. But self-employed men with fair or good health
have statistically the same labour income as people with poor health. For self-employed
women, labour income increases with level of self-reported health. Hence, compared to
women with poor health, self-employed women with very good health, good health or fair
health, earn a labour income 23.61%; 18.89% or 16.18% higher. In contrast, for wage earner
men labour income decreases with level of health status. Hence, compared to men with poor
health, wage earner men with very good health, good health or fair health earn a labour
income 19.59%; 17.55 or 22.82% lower. These results corroborate the statistical comparison
of labour income by health status. This situation may be due to the fact that sick workers are
more inclined to work in order to earn more income, possibly to pay for their healthcare.
Taking into consideration subjective health endogeneity, it appears that income increases with
health condition among self-employed women only. Thus, the fact that these women think
they are in good health increases their income by 88.32%. There are no health effects on
wages for both men and women, and we found a negative effect of health on the labour
income of self-employed men. These results are similar to those found in African countries,
they show that diseases such as malaria affect the agricultural output of households, but not
activity income such as salaries nor global home expenses (Mwabu 2007). For wage-earners,
these results are due to the fact that their wages are generally paid monthly, and do not change
when they are ill. Furthermore, they are more often in the public and formal sectors where
salaries are determined beforehand, paid every month, and not reduced in case of sickness.

The estimates for all other variables are very similar between the simple OLS model and the
two stages least squared model, and almost all the significant variables have the expected
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signs. Therefore, comments concerning these variables will refer to the TSLS estimates of
Table 10. Wage earner men without partner are estimated to suffer a wage penalty of 15.12%
compared with married men, while self-employed women without partner are estimated to
have an income premium of about 10% compared with married women. According to the
human capital theory (Becker 1964; Mincer 1974), the higher the education level, the higher
the labour income. In the context of Cameroon, this is true only for self-employed men and
wage earner women. For self-employed women and wage earner men, the returns of
education begin to be positive and significant from second level of secondary education.
Vocational training is rewarded for women only. For men and women, work experience is
rewarded, but for self-employed men it is rewarded at a decreasing rate 3. Looking at
employment history as a quality of experience, results show that for men, being on selfemployment increase labour income both among those who remained self-employed and
those who became employees. Self-employed men and self-employed women in the informal
sector earn a labour income about 50% lower than those in the formal sector. Working more
for more income is true only for self-employed workers. Additional hours of work increase
their labour income by about 0.35% for both men and women. For both self-employed men
and women increasing local employment has a negative effect on labour income while
increasing local unemployment has a positive effect on labour income. This means that when
local employment increases, wages and profits from self-employment activities decrease due
to competition.
Working outside the two biggest cities of Cameroon (Yaoundé and Douala), or in seasonal or
temporary activities, reduces labour income. Self-employed men and wage earner women
working in medium-sized firms (at least 21 employees) earn significantly more than in small
firms (6 to 20 employees), who in turn earn more than self-employed men and wage earner
women working in micro firms (less than 6 employees). The number of children (especially
up to 5 years olds) is associated with lower labour income for wage earner men and women.
Women in the primary sector earn a labour income higher than those who are in the other
sectors (industry, services or trade). For example, wage earner women in the industry sector
earn a wage 29% lower than those in the primary sector. For both women and men, labour
income increases as non labour income increases. For self-employment, non labour income

3

This comes from the relationship between age and salary. For self-employed worker men, labour income
increases up to 30 years old.
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can be used as capital, and for wage earners non labour income increases the reservation
wage, and therefore the real wage.
Table 10: Two stages least squared structural estimates for labour income
Men
Subjective health predicted
Fair health
Good health
Very good health
Age
Age squared
Single
Head
Education
Primary
Secondary 1st
Secondary 2nd & +
Vocational training
NL income
NL income 2
Job history 2001
Self employed
Salaried
Training/ search
Regional variables
Log employed
Log unemployment
Locality
Urban area
Rural
Number of children
0 – 5 years
6 – 14 years
15 – 17 years

Women
Self –employed

Self –employed

Wage earner

-1.895 (-2.33) **
-0.052 (-0.17)
-1.035 (-2.03) **
0.018 (1.90) ***
-0.0003 (-2.41) **
-0.053 (-1.12)
0.193 (3.21) *

0.740 (0.84)
0.117 (0.30)
0.511 (0.85)
-0.003 (-0.23)
0.0001 (1.29)
-0.164 (-3.43) *
0.245 (5.13) *

0.298 (0.52)
0.633 (2.92) *
0.190 (0.52)
0.005 (0.64)
-0.0001 (-0.79)
0.097 (2.14) **
0.010 (0.30)

-2.5258 (-1.41)
0.077 (0.10)
-1.681 (-1.33)
-0.004 (-0.25)
-0.00001 (-0.08)
-0.043 (-0.62)
0.110 (1.60)

0.082 (2.09) **
0.166 (3.47) *
0.290 (4.91) *
0.037 (1.13)

-0.079 (-1.19)
-0.012 (-0.18)
0.134 (1.76) ***
-0.018 (-0.46)

0.035 (1.02)
0.026 (0.57)
0.205 (3.17) *
.0766 (2.48) **

0.121 (1.35)
0.170 (1.66) ***
0.498 (4.12) *
0.195 (3.39) *

0.0003 (3.75) *
-5.70e-09 (-2.07) **

0.0004 (3.51) *
-2.11e-08 (-1.38)

0.0004 (2.16) **
-8.30e-08 (-1.87) ***

0.0004 (2.12) **
-1.36e-08(-2.01) **

0.466 (4.30) *
-0.045 (-0.47)
0.109 (1.71) ***

1.025 (10.57) *
-0.342 (-4.91) *
0.094 (1.91) ***

0.027 (0.29)
0.138 (1.18)
-.055 (-0.79)

0.150 (1.22)
0.321 (2.94) *
-0.018 (-0.24)

-0.341 (-7.93) *
0.252 (9.91) *

-0.407 (-7.74) *
0.186 (5.91) *

-0.364 (-8.92) *
0.265 (11.08) *

-0.188 (-2.09) **
0.102 (2.12) **

-0.254 (-4.37) *
-0.244 (-3.22) *

-0.306 (-5.24) *
-0.482 (-5.74) *

-0.151 (-2.78) *
-0.219 (-3.10) *

-0.436 (-4.56) *
-0.637 (-4.43) *

0.005 (0.40)
-0.012 (-1.11)
0.022 (0.96)

-0.038 (-2.36) **
-0.010 (-0.87)
0.036 (1.54)

0.002 (0.17)
0.008 (0.82)
-0.008 (-0.40)

-0.051 (-2.32) **
-0.030 (-1.71) ***
0.046 (1.32)

0.004 (4.74) *
-0.0001 (-0.09)
-0.704 (-4.24) *

0.002 (1.66) ***
0.012 (2.92) *
-0.421 (-5.23) *

-0.039 (-1.15)
0.076 (1.43)

-0.303 (-3.75) *
-0.014 (-0.22)

-0.202 (-4.28) *
-0.178 (-3.92) *
-0.181 (-3.59) *

-0.342 (-3.18) *
-0.353 (-2.89) *
-0.212 (-2.26) **

0.073 (2.37) **
0.138 (2.24) **
0.393 (1.36)
-0.256 (-0.96)
11.850 (25.68) *
5821
0.050

0.173 (1.56)
0.273 (2.29) **
0.276 (2.06) **
-0.149 (-0.39)
12.709 (10.08) *
2007
0.314

Job characteristics
Hours per week
0.003 (3.87) *
0.0002 (0.21)
Experience
0.004 (2.15) **
0.006 (2.60) *
Informal
-0.692 (-6.37) *
-0.257 (-6.11) *
Activity characteristics
Seasonal
-0.063 (-1.75) ***
-0.058 (-0.97)
Temporary
-0.070 (-1.20)
-0.121 (-3.10) *
Sector of activity
Industry
-0.0001(-0.01)
0.059 (1.01)
Trade
0.048 (0.93)
-0.045 (-0.61)
Services
-0.011 (-0.22)
0.070 (1.24)
Firm size
2 – 5 employees
0.074 (2.16) **
0.018 (0.22)
6 – 20 employees
0.178 (3.15) *
0.080 (0.93)
At least 21 employees
0.471 (2.33) **
0.171 (1.87) ***
1.657 (3.65) *
-4.497 (-12.44) *
Selection term
11.678 (19.82) *
14.270 (21.03) *
Constant
Observations
5426
3826
Adjusted R2
0.103
0.320
Note: 1. t-statistics in parentheses.
2. *, ** and *** represent statistical significance at the 1%, 5% and 10% respectively.

Wage earner
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5. Conclusions
This paper uses a cross-section data simultaneous equation model to examine the relationship
between subjective health and labour income in Cameroon. OLS and two-stage methods are
used to estimate the model. A distinction is made between 3 types of labour market
participation - unemployment, self-employment and paid employment; labour incomes are
analysed only for the two last types of participation. For self-employment, labour incomes are
profit, for paid employment labour incomes are wages. Health status is measured by self
reported health. Using the 2007 household consumption survey for Cameroon, we confirm the
common finding in the literature that health has a positive and significant effect on incomes
for both self-employed men and women when OLS are used. Using the TSLS method, health
has a positive and significant effect on labour incomes for self-employed women only. The
reverse effect from income to health was found to be different between the employment
statuses. When probit without endogeneity is used, incomes affect health status positively and
significantly for self-employed men, wage earner men, and self-employed women. Using IV
regression, the effects of labour income on health remain positive and significant for wage
earner men, while it becomes negative and significant for self-employed men. The negative
reverse effect for self-employed men suggests that the commonly held view that rich men
have a good health status might not be true, and that their incomes must be complement to
health infrastructures.
The negative reverse effect of incomes on health for self-employed men implies that treating
health as an exogenous variable could lead to an underestimation of the effect of health on
labour income for men. Therefore, the significant effect of health on labour incomes found
when treating health as an exogenous variable must be interpreted carefully. In summary, the
simultaneous equation corrected from selection bias estimated in this paper provides more
insights into the relationship between health and labour income than a single equation model
could.
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Appendices
Table A1: Definitions of variables
Variables
Panel A
Labour force status
Health (self-reported)
Log Income
Panel B
Age
Age squared
Married
Female
Head of household
NL income
NL income squared

Definitions

Education

Four dummies variables indicating the level of education; categories: no education, primary education, first
level of secondary education and second level of secondary education or more.
Three dummies variables indicating the location of individuals; categories: Yaoundé or Douala, others towns
and rural.

Location
Local variable
Log of employment
Log of unemployment
Job history
Structure of household
household information
Average age of household
Average age squared
Average years of education
Average years of education
Average experience
average experience squared
Job information
Hours per week
Informal
Experience
Health equation only
Diseases
Disability
Income equation only
Tenure
Size of enterprise
Sector of activity

0 non-participation, 1self-employment, 2 wage earner
0 = poor, 1 = fair, 2 = good, 3 = very good
Natural logarithm of respondent’s labour income per month
Age in years
Age squared
1 if married at time of survey interview or in de facto
1 if respondent is a woman
1 if respondent is a head of a household
Monthly income from investments, private transfers, any pension, etc. in FCFA
Monthly income from investments, private transfers, any pension, etc. in FCFA squared

Natural logarithm of number of employment in the department
Natural logarithm of unemployed in the department
Four dummies variables indicating the job position of each worker in 2001; categories: self-employed, wage
earner, apprentice or on job search and student.
Number of person who age old is [0, 5], [6, 14], [15, 17]

Average age of the household
Average age of the household squared
Average years of education
Average of education squared
Average experience on the labour market
Average experience on the labour market squared
Number of hours worked per week
1 if respondent works in the informal sector
Number of year in the labour market
Four dummies variables indicating different diseases: have been sick since 14 days, malaria, diarrhea and
respiratory infection.
Four dummies variables indicating different disabilities: seeing, speech, hearing and mobility
Four dummy variables indicating different firm sizes; categories: up to 1 employee; 2 – 5 employees; 6 – 20
employees and larger than 21 employees.
Four dummy variables indicating different sectors (primary, industry, services and trade).
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Table A2: Reduced form estimates for subjective health
Men
Age
Age squared
Single
Head
Education
Primary
Secondary 1st
Secondary 2nd & +
Vocational training
NL income
NL income 2
Job history 2001
Self employed
Salaried
Training/ search
Regional variables
Log employed
Log unemployment
Locality
Urban area
Rural
Number of children
0 – 5 years
6 – 14 years
15 – 17 years
Short terms health conditions
Ill 14 days
Malaria
Diarrhea
Resp. Infection
Long terms health condition
Seeing
Speech
Hearing
Mobility
Job characteristics
Hours per week
Experience
Informal
Activity characteristics
Seasonal
Temporary
Sector of activity
Industry
Trade
Services
Firm size
2 – 5 employees
6 – 20 employees
At least 21 employees
Cut 1
Cut 2
Cut 3
Observations
Log likelihood
Pseudo R2
Joint significant of instruments
variables
Test of validity of instruments

Women

Self -employed
-0.005 (-0.44)
-0.0001 (-1.06)
-0.063 (-1.09)
-0.014 (-0.22)

Wage earner
0.002 (0.15)
-0.0002 (-1.40)
-0.141 (-2.18) **
0.104 (1.60)

Self -employed
-0.014 (-1.46)
-0.0001 (-0.53)
0.030 (0.58)
-0.016 (-0.45)

Wage earner
0.030 (1.54)
-0.0005 (-2.27) **
0.062 (0.88)
-0.040 (-0.53)

-0.206 (-4.21) *
-0.346 (-5.99) *
-0.278 (-4.18) *
-0.015 (-0.41)

-0.083 (-0.87)
-0.245 (-2.47) **
-0.254 (-2.51) **
0.034 (0.70)

-0.246 (-6.11) *
-0.393 (-7.45) *
-0.207 (-2.76) *
0.046 (1.27)

-0.299 (-2.85) *
-0.462 (-3.96) *
-0.406 (-3.06) *
-0.027 (-0.42)

-0.00002 (-0.32)
2.01e-09 (0.46)

0.0002 (1.62)
-3.26e-08 (-1.67) ***

0.0001 (0.55)
3.79e-08 (0.28)

-0.00004 (-0.22)
4.04e-09 (0.45)

0.083 (1.07)
0.072 (0.75)
0.039 (0.51)

-0.043 (-0.48)
-0.116 (-1.55)
-0.094 (-1.37)

-0.086 (-1.05)
-0.044 (-0.32)
-0.139 (-1.75) ***

-0.126 (-1.12)
0.016 (0.15)

0.062 (1.18)
0.101 (3.37) *

0.268 (3.75) *
-0.016 (-0.37)

0.136 (2.92) *
0.026 (0.96)

0.481 (5.04) *
-0.080 (-1.47)

0.675 (10.50) *
0.844 (9.94) *

0.694 (9.78) *
0.752 (6.81) *

0.538 (8.91) *
0.670 (8.47) *

0.727 (7.45) *
1.044 (7.10) *

0.007 (0.44)
-0.009 (-0.68)
0.001 (0.03)

-0.032 (-1.45)
-0.008 (-0.52)
0.028 (0.87)

0.031 (2.04) **
0.004 (0.38)
-0.003 (-0.13)

-0.016 (-0.63)
-0.029 (-1.46)
0.050 (1.24)

-1.058 (-25.95) *
-0.824 (-11.72) *
-0.274 (-2.05) **
-0.642 (-8.07) *

-0.889 (-17.81) *
-0.951 (-10.70) *
-0.570 (-2.99) *
-0.688 (-7.23) *

-1.001 (-27.72) *
-0.822 (-14.51) *
-0.627 (-4.31) *
-0.530 (-8.27) *

-0.936 (-14.36) *
-0.799 (-7.56) *
-0.922 (-2.87) *
-0.253 (-2.11) **

-0.433 (-3.31) *
-0.472 (-1.83) ***
-0.530 (-2.66) *
-0.443 (-3.63) *

-0.107 (-0.71)
-0.050 (-0.14)
0.939 (-2.41) **
-0.420 (-2.49) **

-0.401 (-3.61) *
0.584 (1.22)
-0.002 (-0.01)
-0.468 (-3.45) *

-0.100 (-0.52)
4.150 (0.04)
-0.106 (-0.17)
-0.288 (-1.09)

0.003 (2.88) *
0.0002 (0.11)
0.078 (0.61)

0.002 (1.67) ***
0.008 (2.50) **
0.143 (2.46) **

0.002 (1.67) ***
0.0004 (0.23)
-0.464 (-2.23) **

0.001 (0.42)
0.003 (0.64)
-0.063 (-0.68)

0.052 (1.19)
0.035 (0.49)

0.113 (1.33)
0.032 (0.59)

0.171 (4.35) *
0.016 (0.26)

0.161 (1.72) ***
0.050 (0.70)

0.048 (0.75)
-0.007 (-0.12)
-0.016 (-0.26)

0.133 (1.64)
0.017 (0.17)
0.120 (1.54)

0.076 (1.37)
0.014 (0.27)
-0.019 (-0.32)

0.033 (0.27)
0.112 (0.82)
0.196 (1.86) ***

-0.043 (-1.01)
-0.103 (-1.50)
-0.132 (-0.56)
-1.772 (4.74) *
-0.484 (-1.30)
0.440 (1.18)
5422
-4563.303
0.164
chi2( 8) = 1325.80 *

0.048 (0.41)
0.032 (0.26)
0.017 (0.13)
-0.862 (-1.74) ***
0.570 (1.16)
1.420 (2.49) **
3826
-3263.859
0.135
chi2( 8) = 748.88 *

0.014 (0.40)
0.012 (0.17)
-0.202 (-0.57)
-2.388 (-6.35) *
-1.076 (-2.87) *
-0.108 (-0.288)
5821
-5611.814
0.168
chi2( 8) = 1634.76 *

LR chi2 (8)=1389.62 *

LR chi2 (8)=781.70 *

LR chi2 (8)=1727.35
*

-0.051 (-0.40)
-0.140 (-1.02)
-0.102 (-0.66)
0.613 (0.97)
2.003 (3.19) *
2.976 (4.73) *
2007
-1887.348
0.135
chi2( 8) = 415.86
*
LR chi2
(8)=434.72 *

Note: 1. t-statistics in parentheses.
2. *, ** and *** represent statistical significance at the 1%, 5% and 10% respectively.
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Table A3: Reduced form estimates for labour income
Men
Age
Age squared
Single
Head
Education
Primary
Secondary 1st
Secondary 2nd & +
Vocational training
NL income
NL income 2

Women
Self -employed
Wage earner
0.008 (0.99)
-0.003 (-0.18)
-0.0001 (-1.06)
-0.00002 (-0.09)
0.081 (1.86) ***
-0.036 (-0.57)
0.025 (0.79)
0.099 (1.47)

Self –employed
0.0227 (2.46) **
-0.0003 (-2.79) *
-0.027 (-0.58)
0.071 (1.42)

Wage earner
0.023 (1.98) **
-0.0002 (-1.52)
-0.102 (-2.13) **
0.126 (2.64) *

0.109 (2.87) *
0.200 (4.35) *
0.390 (7.30) *
0.073 (2.37) **

0.081 (1.23)
0.146 (2.12) **
0.491 (6.95) *
0.211 (5.96) *

0.048 (1.42)
0.044 (0.99)
0.209 (3.28) *
0.077 (2.48) **

0.168 (1.95) ***
0.248 (2.52) **
0.578 (5.12) *
0.203 (3.58) *

0.0003 (3.65) *
-6.25e-09 (-2.26) **

0.0002 (2.25) **
-1.48e-08 (-0.95)

0.0003 (2.03) **
-8.27e-08 (-1.86) ***

0.0004 (2.08) **
-1.38e-08 (-2.04)
**

0.088 (1.30)
0.114 (0.99)
-0.031 (-0.47)

0.131 (1.32)
0.341 (3.89) *
-0.034 (-0.46)

-0.372 (-9.20) *
0.262 (11.00) *

-0.241 (-2.88) *
0.101 (2.13) **

-0.167 (-3.23) *
-0.249 (-3.71) *

-0.535 (-6.40) *
-0.783 (-6.31) *

0.0007 (0.06)
0.008 (0.77)
-0.010 (-0.48)

-0.052 (-2.36) **
-0.024 (-1.39)
0.045 (1.28)

0.024 (0.78)
-0.0003 (-0.01)
0.066 (0.50)
-0.077 (-1.31)

0.036 (0.61)
0.027 (0.27)
-0.688 (-2.27) **
-0.058 (-0.52)

-0.146 (-1.44)
0.085 (0.22)
0.325 (1.51)
0.028 (0.24)

0.056 (0.31)
-0.661 (-0.90)
-0.079 (-0.15)
-0.270 (-1.16)

0.004 (4.68) *
-0.00005 (-0.03)
-0.690 (-4.16) *

0.002 (1.58)
0.012 (2.98) *
-0.408 (-5.09) *

-0.046 (-1.40)
0.075 (1.41)

-0.335 (-4.21) *
-0.019 (-0.30)

-0.205 (-4.36) *
-0.178 (-3.90) *
-0.180 (-3.58) *

-0.350 (-3.25) *
-0.372 (-3.05) *
-0.242 (-2.60) *

0.071 (2.31) **
0.137 (2.22) **
0.402 (1.39)
12.018 (38.41) *
5821
0.0486

0.176 (1.58)
0.282 (2.37) **
0.291 (2.18) **
11.680 (21.58) *
2007
0.3131

Job history 2001
Self employed
0.133 (2.12) **
0.110 (1.70) ***
Salaried
0.151 (1.94) ***
0.206 (3.77) *
Training/ search
0.046 (0.75)
0.024 (0.50)
Regional variables
Log employed
-0.352 (-8.17) *
-0.392 (-7.45) *
Log unemployment
0.260 (10.56) *
0.228 (7.09) *
Locality
Urban area
-0.311 (-5.88) *
-0.253 (-4.94) *
Rural
-0.328 (-4.78) *
-0.436 (-5.49) *
Number of children
0 – 5 years
0.007 (0.55)
-0.046 (-2.86) *
6 – 14 years
-0.006 (-0.52)
0.002 (0.13)
15 – 17 years
0.024 (1.04)
0.039 (1.64)
Short terms health conditions
Ill 14 days
-0.035 (-1.00)
-0.034 (-0.88)
Malaria
0.101 (1.58)
-0.107 (-1.46)
Diarrhea
-0.079 (-0.64)
0.002 (0.01)
Resp. Infection
-0.101 (-1.39)
0.0003 (0.00)
Long terms health condition
Seeing
-0.092 (-0.85)
-0.074 (-0.62)
Speech
-0.113 (-0.50)
0.127 (0.50)
Hearing
0.111 (0.63)
0.224 (0.69)
Mobility
-0.019 (-0.18)
0.027 (0.20)
Job characteristics
Hours per week
0.003 (3.81) *
0.0003 (0.39)
Experience
0.003 (1.75) ***
0.006 (2.36) **
Informal
-0.699 (-6.42) *
-0.242 (-5.70) *
Activity characteristics
Seasonal
-0.064 (-1.78) ***
-0.068 (-1.11)
Temporary
-0.062 (-1.06)
-0.120 (-3.03) *
Sector of activity
Industry
0.001 (0.01)
0.070 (1.16)
Trade
0.053 (1.02)
-0.032 (-0.42)
Services
-0.001 (-0.03)
0.078 (1.36)
Firm size
2 – 5 employees
0.088 (2.57) *
0.029 (0.34)
6 – 20 employees
0.186 (3.28) *
0.101 (1.15)
At least 21 employees
0.494 (2.43) **
0.195 (2.09) **
11.698 (38.64) *
11.509 (31.87) *
Constant
Observations
5422
3826
Adjusted R2
0.1003
0.2913
Note: 1. t-statistics in parentheses.
2. *, ** and *** represent statistical significance at the 1%, 5% and 10% respectively.
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