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This study evaluates the average monthly income loss associated with
covip-19-related job losses in households in the Republic of the Congo
(roc). Firstly, the propensity score matching (psm) method is used for
the estimates. Secondly, endogenous switching regression accounts for the
unobserved effect. The data used are from the survey on the impact of
the covip-19 pandemic on the living conditions of Congolese households
conducted in 2020 by the National Institute of Statistics of the Roc. The
results show, on the one hand, that the psM method underestimates the
assessed impact and, on the other hand, that the increase in household
income loss attributed to job loss due to covip-19 is 232,432.9 XAF on
average per month. These results imply several measures (reducing the
costs imposed on employers, subsidies, etc.) and the adaptation of labour
market regulations to the new realities.
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Introduction

The covip-19 pandemic has caused unprecedented losses of income
and jobs in both developed and developing countries (Nafula et al.
2020). The International Labour Organisation (1LO) estimates income
losses at UsD 3.7 trillion and job losses at 144 million in 2020 compared
with 2019 (International Labour Organization (1LO) 2020a). The same
source indicated that the most affected sectors were services, particular-
ly wholesale and retail trade, accommodation, catering, transport, and
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tourism. These job losses have resulted in significant losses in household
income, with the corollary of increased unemployment, food insecurity
and deterioration in household living conditions (Teachout and Zipfel
2020). A report on the world of work and covip-19 reports a 60% de-
crease in income for informal-sector workers worldwide (1Lo 2020b).

In Africa, this figure is around 80% (1L0 2020c). These statistics under-
score the significance of assessing the impact of job losses on household
incomes in African countries, particularly in the Republic of the Congo
(roc). These job losses could jeopardise the achievement of Sustainable
Development Goals 1, 2, 8, and 10 - eradicating poverty, combatting hun-
ger, promoting decent employment and economic growth, and reduc-
ing inequalities. This threat is particularly urgent for self-employed and
informal workers, who represent the highest percentage of the working
population in African countries and occupy the majority of precarious
jobs (1LO 2020¢).

The 1L0’s conclusions concur with those of the roc. Strict lockdown
for 46 days and the suspension of non-essential activities were the main
measures taken by the Congolese government to curb the spread of
coviD-19. These measures have not been without consequences for the
Congolese economy. According to the results of a 2020 survey on the
impact of covip-19 on Congolese households conducted by the Insti-
tut National de la Statistique du Congo/National Institute of Statistics
of the Republic of the Congo (INs-cG), job losses were observed in ap-
proximately 25% of households with at least one employed or salaried
member (Institut National de la Statistique du Congo (INS-CG) 2020).
This alarming statistic underscores the need to evaluate the impact of job
losses on Congolese household incomes, particularly in a context where
the informal sector is the leading provider of jobs on the labour market.

The objective of this study is to assess the impact of job loss on income
loss during the covip-19 period in the roc. Specifically, the aim is to
evaluate the difference between the average income lost by households
where job loss was observed and those where job loss was not recorded.
Secondly, it is a question of verifying whether this difference in average
incomes lost is significant and associated with job loss due to covip-19.

The contribution of this work can be considered at four levels. Firstly,
on the construction of the job loss variable. Most studies (Assefa et al.
2022; Bundervoet et al. 2022; Gelo and Dikgang 2022) on Sub-Saharan
Africa that analyse job loss and use telephone survey data employ a single
question to capture this job loss.1 The present study extends this earlier
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work by considering a second question.2 In this way, our approach to job
loss (which is based on these two questions) reduces the potential bias
generated by households with members who were not employed before
coviD-19 and who were entirely dependent on the transfers received.

Secondly, the data and methodology used. To our knowledge, this re-
search is one of the few in sub-Saharan Africa to study the impact of job
loss on income during a period of covip-19 by combining two sources
of data (telephone surveys and Ministry of Health data, i.e. the number
of deaths and the number of infections linked to covip-19). This combi-
nation of data sources makes it possible to take into account the potential
selection bias generated by the psychosis (psychological factors) related
to the health situation (psychosis affecting job loss during the covip-19
period).

Third, while the extensive literature often explores measures to com-
bat the covip-19 pandemic (such as containment, teleworking, reduced
working hours, and border closures) that affect employment, this study
develops an analytical framework of a potential channel (often over-
looked in the economic literature on covip-19) through which psycho-
logical factors influence employment. This broader perspective enriches
our understanding of the factors underlying job loss during the cov-
ID-19 pandemic.

Fourth, this study is the first in the ROC to analyse the impact of job
loss on household income lost during the covip-19 pandemic. As such,
it is the first to provide empirical evidence of the relationship between
job loss and household income loss during covip-19 in the ROC.

The rest of the paper is organised as follows. Section 2 presents the
main government measures implemented in the Roc during the cov-
1D-19 pandemic and their consequences on employment and income.
Section 3 presents the selective literature review. Section 4 describes the
methodology used in this study. Section 5 presents the results. Section 6
concludes the paper.

Measures to Combat coviDp-19 in the Republic of the Congo
and Its Consequences on Employment and Incomes

In this section, we present the main measures implemented by the Con-
golese government to combat the covip-19 pandemic and their effects
on employment and income.

The Republic of the Congo was one of the first African countries south
of the Sahara to rapidly implement response measures against COVID-19,
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just days after confirming positive cases in its territory. After the first
positive cases of covip-19 were identified, the Congolese government
introduced, among other measures, strict confinement for 46 days na-
tionwide, the closure of economic activities deemed non-essential, and
the shutdown of borders, schools, and markets. While these key meas-
ures have reduced the spread of covip-19 in the rRoC, they have also
directly impacted employment and household income.

In June 2020, the Congolese government mobilised $50 million from
the World Bank to provide an emergency income supplement to house-
holds, including an unconditional one-off transfer of 50,000 xAF (Cen-
tral African crA Francs), or $82, to 231,546 urban households.

According to the results of a survey on the impact of the covip-19
pandemic conducted in the ROC in June 2020 by the World Food Pro-
gramme (WFP) in collaboration with the Ministry of Social Affairs,
the average monthly household income fell from 385,545 XAF in 2014
to 107,500 XAF in the first half of 2020. Similarly, a rapid survey by the
United Nations Development Programme (Programme des Nations Un-
ies pour le développement (PNUD) 2020) on the economic and social
impact of the pandemic in the rRoc found that the monthly income of
62.5% of household heads declined significantly during the same period.
The survey also showed that 58.4% of household heads could save before
the pandemic, but due to the covip-19 pandemic, 39.8% have lost this
ability.

The people most affected by these income losses are those working in
industries such as trade, services, and transport (PNUD 2020). Informal
workers are the most represented (1Ns-CG 2011; Bureau International du
Travail 2016). This suggests that self-employed workers have been the
hardest hit by the income loss, mainly due to measures implemented to
combat coviD-19 in the RoC without practical accompanying measures
to help maintain income, particularly for those working in the informal
sector, which accounts for approximately 80% of jobs in the Roc (INS-CG
2011).

The results of a survey on the impact of covip-19 on Congolese house-
holds carried out by the INs-cG in 2020 showed that 60.8% of heads of
households were unable to go to work as usual. Of the total number of
employees and trainees, only 39.5% could telework. Other results indicate
that in August 2020, around 82% of households in the Roc experienced a
reduction in their income from work or other income-generating activ-
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ities, compared to before the pandemic, while 23% of businesses closed
temporarily or permanently in the second quarter (World Bank 2021).

Some Elements of the Relationship Between Job Loss
and Income Loss in the Literature

This selective literature review covers the following three points: cov-
1D-19 and job loss in the literature, job loss and income loss during the
covID-19 period in the literature, and some empirical work.

COVID-19 AND JOB LOSS IN THE LITERATURE

This relationship can be analysed in part based on the matching theory.
According to this theory, labour markets are characterised by frictions
(Mortensen and Pissarides 1994). These frictions lead us to spend more
time and mobilise more resources to match workers with jobs. This theo-
ry aligns with the realities observed during the covip-19 pandemic. The
measures taken to combat covip-19, such as confinement, increased
uncertainty and friction. This increase in uncertainty and friction led
to a reduction in job offers, redundancies and a slowdown in re-em-
ployment, resulting in a rise in unemployment (Ernst et al. 2022). An
increase in mismatches has also been observed as demand has shifted
from one sector to another (e.g. a decline in the hotel industry and an
increase in logistics) (World Bank 2021).

Similarly, segmentation theory can be used as a framework for ana-
lysing job loss during the covip-19 period. This theory states that la-
bour markets are divided into primary segments (stable, well-paid) and
secondary segments (unstable, low-paid) (Doeringer and Piore 1971).
This segmentation assumes that in the event of a shock, workers in the
secondary segment are more exposed to job loss. Contreras-Gonzalez et
al. (2022) argue that during the covip-19 pandemic, informal workers
were more exposed to job and income loss due to limited access to social
protection.

Another channel rarely mentioned in the economic literature, but
which partly explains job losses during the covip-19 period, is linked
to psychological factors. The high risk of exposure to covip-19 and the
poor quality of care provided in health facilities during the covip-19 pe-
riod in large African cities, where most of the population is concentrated,
led to psychosis among the population (Semo and Frissa 2020). On the
one hand, this psychosis led to the abandonment of economic activities.
On the other hand, there has been a significant migration from urban to
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rural areas (where the risk of exposure to this pandemic was relatively
low) (Ouadika et al. 2022).

Warr and Yusuf (2024) have argued that many people left their jobs
or migrated during the pandemic due to safety concerns, specifically to
avoid contracting covip-19. The arguments put forward suggest that
psychological factors influenced the decision to participate in the labour
market. For example, some people have had to make a compromise be-
tween their health and their work and have voluntarily ceased their ac-
tivities (particularly people in their fifties3 and the self-employed). This
cessation of activity affects not only employment but also income.

JOB LOSS AND INCOME LOSS DURING COVID-19
IN THE LITERATURE

According to the economic approach to income distribution, income
results from participation in production (wages, profits, and rents) and
redistribution (donations and social transfers) (Mas-Colell et al. 1995;
Kalecki 1938). This thesis on income distribution shows that work or
employment (wages, profits) is directly linked to income. It also cor-
roborates the argument that covip-19 has affected income through two
main channels (Contreras-Gonzalez et al. 2022). In this regard, some
authors (Dandonougbo et al. 2021; World Bank 2020b) present two main
groups of channels through which the covip-19 pandemic has affected
the economy. Some channels have a direct influence, while others have
an indirect impact.

The direct channel of influence, often highlighted in the literature, is
wages. According to several authors (Lollivier and Verger 1996; Oue-
draogo and Thiombiano 2017; PNUD 2020), most of a household’s in-
come is derived from wages or profits generated by its primary source of
income. The rest comes from other sources, such as transfers received or
profits from complementary activities. All other things being equal, this
composition of income means that job loss deprives household members
of their primary source of income. This, in turn, reduces household in-
come (Fofana and Omolo 2023).

Many authors claim that the measures implemented to combat the
covip-19 pandemic led to a reduction in working hours and to redun-
dancies, which in turn caused considerable losses and reductions in in-
come for individuals and households (Contreras-Gonzalez et al. 2022;
Kansiime et al. 2021; Dandonougbo et al. 2021; Paweenawat and Liao
2024).
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Savings and transfers received are often cited as indirect channels of
influence. According to the World Bank (2020a), the prolonged duration
of the pandemic has led to redundancies and unemployment. Unem-
ployment alters the level of household savings, as members of house-
holds who lose their jobs increasingly rely on their savings to meet their
basic needs (Mahmud and Riley 2021; Ogisi and Begho 2021). Similarly,
the reduction in working hours has led households to resort to savings.
This regular recourse to savings in turn reduces the capacity of jobless
households to invest in income-generating activities. The primary conse-
quence of this is a decline in the household’s previously achieved income
level over time.

Regarding transfers received, this channel plays a crucial role in ex-
plaining poverty and the impact of job loss on household income,
particularly in developing countries (Fragoso 2022; Fisher et al. 2017).
During the covip-19 pandemic, the joint measures adopted by many
countries resulted in job losses (Miyamura 2021). These job losses result-
ed in a decrease in both the frequency and volume of transfers. Conse-
quently, the reduction in the amounts sent and the frequency with which
they were sent had an impact on the incomes of the households that
received these transfers, insofar as the amounts received were generally
lower than those obtained during the pre-pandemic period.

SOME EMPIRICAL RESEARCH

Several authors have empirically demonstrated that job loss affects
household income. Dandonougbo et al. (2021) found that the job loss
of the breadwinner increases the likelihood of a decline in household
income. Similarly, Putra et al. (2023) revealed that income declines are
more pronounced among men, young people, the self-employed and
part-time non-agricultural workers. Mahmud and Riley (2021) in-
dicated that a 60% drop in income was almost entirely linked to the
cessation of profits from agricultural businesses and wages. Mahmud
and Riley (2023) found that the income of relatively well-off households
that owned a business before the pandemic fell by one-third due to the
prolonged closure of businesses, even after the initial confinement re-
strictions ended. Identical findings of declining household incomes fol-
lowing job loss were also obtained by Aragie et al. (2021), Laborde et al.
(2021), and Djiofack et al. (2020).

Although the results of the empirical work presented above show that
job loss leads to an increase in income loss for households and individ-
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uals, maintaining a job does not prevent a consequent fall in income.
Analysing data from a sample survey of 5,000 people in 12 Indian states,
Kesar et al. (2021) found that those who could keep their jobs during
coviD-19 reported a sharp fall in income. Ondoua Biwolé (2021) found
that the covip-19 pandemic did not generally have a significant influ-
ence on household work and remuneration.

On the one hand, considering this brief review of the literature and
bearing in mind that in most sub-Saharan African countries, significant
job losses were observed during the covip-19 pandemic and on the oth-
er hand, that households have low savings capacities and often depend
on transfers, this research supports the hypothesis that job losses led to
an increase in the amount of household income lost during the cov-
ID-19 period.

Methodology

This section describes the methods used for the estimates, the data
sources and the analysis variables.

CHOICE, PRINCIPLE, AND ESTIMATION METHOD

In this work, the propensity score matching (psm) method developed
by Rosenbaum and Rubin (1983) is used to assess the impact of job loss
on income. The psm method is appropriate when data is available over
a single period, generally after the programme has been implemented,
and when individuals are not necessarily assigned randomly. Given the
nature of the data available (cross-section or snapshot), the psm method
offers a relative advantage over panel regressions and the computable
general equilibrium method as it does not require data between two
periods or the availability of an up-to-date social accounting matrix.
Instead, it relies on assumptions or conditions based on observable var-
iables. The basic principle of the psm method is to create the conditions
for a randomised experiment to evaluate a causal effect, as in a con-
trolled experiment.

If Y is the income lost by people who have lost their job (T:= 1) and Y,
is the income lost by people who have not lost their job
(T:=0), it is possible to observe the result of people who have lost their
job (E(Y.| T: = 1)) but not the result of those who have not lost their
job if they had lost their job (E( Yo | T: = 1)). By satisfying two hypoth-
eses (conditional independence and existence of a common support),
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estimation by propensity score matching makes it possible to obtain the
net treatment (job loss) effects (Rosenbaum and Rubin 1983).

The assumption of conditional independence ((Y L T'| X)) is based
on the thesis that selection bias can be controlled if there is a set of ob-
servable variables for which treatment assignment can be verified. The
common support hypothesis relates to the distribution of the propensity
score. It ensures that the individuals in each analysis group are sufficient-
ly similar for the comparison to be possible and meaningful. Thus, the
conditional probability between the outcome variable (Y:) and the job
loss status (7)) is statistically independent and defines the job loss pro-
pensity score e( X;) as follows:

e(X)=P(T.=1]|X), (1)

where X, represents the observed covariates, T: = 1 represents the treat-
ment (job loss), and T; = 0 for the control (no job loss).

To apply the psm method, it must be possible to obtain individuals
who have not lost their jobs who have similar characteristics to those
who have lost their jobs. The individuals being compared must then have
the same probabilities of losing or not losing the job, such that 0 < e(X) < 1
. Satisfying the assumptions of conditional independence, existence of a
common support and unit value, leads us to specify the estimator of the
Average Treatment effect on the Treated (ATT) by the psm as follows:

ATTZE{YanIZ l,e(Xi)}-E{YlolTiz l,e(Xi)}. (2)

This equation is estimated in several stages. First, the probability of
losing the job is estimated using a probit (see Table A1 in the Appendix).
The probit is used to obtain propensity scores for each individual. Next,
each individual who has lost a job is matched with someone who has not
lost a job and who has a similar propensity score. Finally, the ATT value
is estimated by taking the difference between the job and non-job los-
ers’ results with similar characteristics. In this work, nearest neighbour
with replacement is used as the matching technique. As covariates, the
variables household size, gender, closure of borders, access to finance,
transfer received, age, and having worked during confinement are used.
Estimates are made without and with bootstrap.

The results’ sensitivity is assessed using complementary estimates with
the endogenous switching regression method. This method is appropri-
ate for situations where the result of interest is subject to selection bias
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and endogeneity, as in this research. Indeed, the contextual elements pre-
sented in Section 2 show that the measures taken by the government, in
particular the confinement and cessation of non-essential activities, have
directly affected employment in the sense that these measures have in-
creased the probability of job loss, particularly among the self-employed.
Similarly, the country’s two major cities (Brazzaville and Pointe-Noire)
were the ones with the highest number of confirmed cases of covip-ig,
including deaths. The ‘alarming’ health situation, particularly in these
cities, led to the voluntary cessation of activities and migration of people
from these two large towns to other departments where positive cases
were not identified or identified in very low proportions (Ouadika et al.
2022).

These migrations can be seen as self-selection behaviour since they
led to the voluntary cessation of activities and, consequently, job loss-
es, particularly among self-employed workers living in the two major
cities, which account for three-quarters of the country’s jobs (INs-cG
2021). This scenario highlights the potential bias of omitted variables. It
suggests that deaths and contaminations influenced job loss during the
coviDp-19 pandemic, as some workers chose to give up work in favour of
their health (Demirkaya et al. 2022).

Two variables, the cumulative number of covip-19 cases per depart-
ment and the cumulative number of covip-19 deaths per department,
are used in this study to account for this unobserved heterogeneity. These
two quantitative variables were taken from a report on the covip-19
pandemic in the Roc published on 5 September 2020 by the Ministry
of Health, Population, the Promotion of Women, and the Integration of
Women in Development. Therefore, employing these variables may re-
solve or reduce the potential bias of omitted variables.

The endogenous switching regression method consists of two primary
equations: the selection equation and the outcome equation. In mathe-
matical terms, this can be presented as follows:

i. Selection equation

T =2y + 7, (3)
1, if T =1
= {0, Otherwise @

with T; = 1 means job loss, and T: = 0 no job loss. T* is a latent variable.
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ii. Outcome equations

(XuB,+ €, if =1
Y":Jl(Xo,»,80+ €, if Ti=0" )
Yiand Y, are the outcomes of interest. In these equations, Z and X
represent vectors of explanatory variables, while y, B, and o denote cor-
responding parameter vectors. The error terms 1), €, and &, are assumed
to be correlated across equations. The selection equation determines
which regime (or state) an observation belongs to. The outcome equation
details the relationship between the independent variables and the out-
come, which is conditional on the regime. It is typically assumed that the
error terms have a joint trivariate normal distribution, with zero mean
disturbances and a covariance matrix.

After estimating the model parameters, it is possible to calculate the
conditional outcomes with correction for biases arising from observable
and unobservable factors. These conditional outcomes are defined as fol-
lows:

E(th T = 1)271X1i+ O-em/.lli (63)
E( Yo | T = O) =YoXoi + 0-507/101' (6b)
E( Y‘”l T = 1):70X1i+ O condui (6¢)
E( Y1i| I=0>=7/1X0i+ O cin Ao (6d)
where
_92(Zr) (7a)
A= 0 (zy)
and
__92(Zy)
Jo= 7220 (7b)

represent the inverse Mill’s ratios used to control for endogenous switch-
ing and estimated by using the results of selection equation estimation.
@ is the density function of the standard normal probability and @ is the
cumulative normal density function. o., and 0., are, respectively, the
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estimated correlation coefficients between &, and 1, and between & and
1. Xi and Xo represent vectors of explanatory variables. yiand y, are the
parameter vectors.
The ATT is obtained by taking the difference between (6a) and (6c),
ie.
ATT=E(Y:|T.=1)-E(Ys|T:=1)

8
=X1i(71'70 )+(O‘€l7]'660?7)/111- ( )

Data

The data used for the estimates were obtained from a sample survey ad-
ministered by telephone to 1,500 households representative of the Con-
golese population at the national level. This survey was conducted by the
National Institute of Statistics of the Republic of the Congo in Septem-
ber 2020 to analyse the effects of the covip-19 pandemic on the living
conditions of Congolese households. The sample considers the popula-
tion structure by department. The survey was conducted from 2 to 17
September 2020, with 1,397 respondents, yielding a response rate of 93%.
This database was chosen because it is directly linked to the covip-19
pandemic. Sections also exist that refer to pre-pandemic situations, such
as the employment situation before the pandemic and the amount of
income lost declared by households compared to the pre-pandemic pe-
riod.

Variables
OUTCOME VARIABLE

This is the monthly amount declared by the head of the household or the
respondent relating to the income lost per month because of covip-19
compared with the situation before the covip-19 pandemic. This varia-
ble was quantitative.

TREATMENT VARIABLE
Unlike other studies (Dandonougbo et al. 2021; Bundervoet et al. 2022)
that used a single question on job loss during covip-19, our construc-
tion considers a second question related to the employment status of
household members before the pandemic. A household is considered
to have suffered a job loss related to covip-19 if the household head
declared a job loss related to covip-19 for at least one member of the
household (including themselves) and if the household had at least one
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member employed before covip-19. Combining these two questions
reduces the potential bias generated by households that had no em-
ployed members before the pandemic and were dependent on transfers
received. This variable is binary and equals 1 if there is a job loss linked
to coviD-19 and o otherwise.

CONTROL VARIABLES

Based on the literature review and availability of variables in the data-
base, the following variables were selected:

Household size: Having many members of the household employed
can be an important factor in mitigating the loss of household in-
come during the covip-19 pandemic, when job losses are increas-
ingly observed. This variable was quantitative.

Gender: Due to labour market discrimination often experienced by
women, income losses are expected to be higher in female-headed
households than in male-headed ones. This variable equals o if the
head of the household is a man and 1 if a woman.

Closure of borders: Given the Republic of the Congo’s dependence
on certain staple products coming mainly from neighbouring coun-
tries (e.g. Cameroon, Democratic Republic of Congo), this measure
by the Congolese government has mainly impacted the employment
of traders and their income. It is coded 1 if the respondent states that
the measure has impacted the employment of a household member
and o otherwise.

Access to finance: based on the role of finance in entrepreneurship
(job creation, investment to maintain level of activity, innovation,
etc.), we consider people who could access finance during the cov-
ID-19 pandemic as those who maintained their activity level and ex-
perienced relatively less loss of income than others. This variable is
binary and equals 1 if at least one member was able to access finance
and o otherwise.

Transfer received: The fact that a household received a money
transfer is a source of increased household income. This variable
is dichotomous and equals 1 if the household has received a money
transfer, and o otherwise.

Age: The literature on the covip-19 pandemic maintains that young
people were the most affected by job losses, suggesting that being
young increases the probability of household job losses. This varia-

Volume 24 - Number 1 - 2026



18

Ted Cléophane Ngassa

ble equals 1 if the household head is aged between 15 and 35, and o if
over 35. The 15-35 age range is the one used by the African Union to
define young people. This definition of a young person is also used
in the Republic of Congo.

Having worked during confinement: people who worked during
confinement were the most likely to retain their jobs and income.
This means, on the one hand, that working during the covip-19
pandemic seems to reduce the likelihood of losing one’s job. On
the other hand, it seems to reflect an increase in the possibility of
maintaining income. This variable is dichotomous and equals 1 if a
member of the household has worked during confinement, and o
otherwise.

Results and Discussion

This section presents and analyses results obtained and sensitivity. It also
discusses the results after estimations.

TABLE 1 Description of Samples Before or After Matching

Mean T-test
Treated  Control t p>lt|
Gender of head of Unmatched 0.8231 0.7393 2.90 0.004
household or respondent  Matched 0.8218 0.8545 -1.04 0.298
Age of head of household Unmatched 0.7112 0.7727 -2.14 0.032
or respondent Matched 0.7163 0.7163 0.00 1.000
Household size Unmatched 4.8592 4.666 1.16 0.246
Matched 4.8545 4.7964 0.34 0.737
Transfer received Unmatched 0.3538 0.4453 -2.75 0.006
Matched 0.3564 0.36 -0.09 0.929
Having worked during Unmatched 0.2599 0.3692 -3.42 0.001
confinement Matched 0.2618 0.2764 -0.38 0.701
Access finance during the  Unmatched 0.3285 0.3970 -2.09 0.036
confinement Matched 0.3309 0.36 -0.72 0.474
Closure of borders Unmatched 0.3105 0.2746 1.18 0.237
Matched 0.3054 0.2945 0.28 0.781

Sample

Before matching After matching
Untreated 1,118 1,078
Treated 279 277
Total 1,397 1,355

SOURCE Author’s calculations based on the covip-19 survey conducted by iNs-Con-
go in September 2020.
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DESCRIPTIVE STATISTICS
Table 1 presents some characteristics of the analysis sample before and
after matching.

The data indicate that, before matching, there are significant differenc-
es in gender, age, transfer received, having worked during confinement,
accessing finance during confinement, and job loss related to covip-19
between the sample of the treatment group and the sample of the control
group. On the other hand, there is no significant difference in household
size and closure of borders. After matching, these two groups have no
significant difference for all variables. Additionally, the average monthly
income loss declared by households for the sample before matching was
135,856.8 X AF.

ECONOMETRIC RESULTS AND DISCUSSION

The results of the impact of job loss on the loss of monthly household
income are presented in Table 2, which indicates that the mean value of
the propensity score for the treatment group is 0.23980, and the mean
value for the control group is 0.23985. The region of common support
is [.0569; .5156]. The estimated propensity scores respect the balancing
property, resulting in a common support area of 1,355 observations, or
96.9% of the total sample (see table 1 and fig. A1 in the Appendix). The

TABLE 2 Estimates of the Impact of Job Loss on Loss of Monthly Income Using
the psm Method

PSM
Without Bootstrap ATT (XAF) 93074.327%F
Standard errors 21218.811
T-stat 4.39
With Bootstrap ATT (XAF) 93074.33%%*
(n replications=1500) Standard errors 29661.42
T-stat 3.14
Mean tests for common Mean treated group 0.23980
support propensity scores  Mean control group 0.23985
%Bias -0.1
P>|t| 0.995
V(T) / V(C) 1.00
Region of common support [0.0569;0.5156]

SOURCE  Author’s calculations based on the covip-19 survey conducted by iNs-Con-
go in September 2020.

NOTE: ***p <o0.01.
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distribution of the two groups’ propensity scores (fig. A2 in the Appen-
dix) confirms the balancing property. Furthermore, the results of the
Rosenbaum sensitivity tests (table A2 in the Appendix) support that the
estimates obtained are not very sensitive to unobserved factors. These
diagnostic tests show that common support and conditional independ-
ence assumptions are verified and satisfied. Similarly, the estimates show
that the results obtained can be analysed and discussed. If we examine
the results in Table 2 obtained without bootstrapping, we see that there
is, on average, a positive and statistically significant difference in terms
of ATT. This difference is approximately 93,074.327 XAF.

When the bootstrap method was used to estimate the errors, the
standard error values increased from 21,218.811 XAF to 29,661.42 XAF.
The results were calculated with precision (significance at the 1% level).
These results suggest that job loss increases the average amount of in-
come lost by households by around 93,074.327 X AF for households where
job loss was observed, compared with what their lost income would have
been had they not experienced job loss.

These results indicate that some households are more vulnerable to
health and socio-economic shocks than others. This supports the hy-
pothesis that job loss had a significant impact on the loss of income of
families, particularly those in which job loss due to covip-19 was actu-
ally observed, compared with households whose members did not expe-
rience job loss.

To verify the sensitivity of our results, as outlined in the Methodol-
ogy section, we estimated the impact using the endogenous switching
regression (ESR) method. On the one hand, the aim is to verify wheth-
er the results obtained with the psm method, which do not take unob-
served factors into account, are sufficiently reliable. Secondly, we check
whether the independent factors influence the results obtained with the
ESR method when we take certain conditions into account (interaction
effects).

In the base case (model without interaction terms but with all covar-
iates), the results of the estimates obtained using the ESR method (Ta-
ble 3) indicate a significant average difference at the 5% threshold be-
tween the observed result for treated households and the counterfactual
result they would have obtained if they had not been treated, correcting
for biases related to the endogeneity of job loss (non-random choice in
the treatment). The magnitude of this impact is approximately 232,432.9
XAF per month. This value is much higher than that obtained using the
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TABLE 3 Results of Estimations with Endogenous Switching Regression (ESR)

Method
ESR
ATT (XAF) ATT (XAF) ATT (XAF) ATT (XAF)
[T-stat] [T-stat] [T-stat] [T-stat]
Without interaction
232,432.9%%
[2.26]
With interactions
Transfer received*Closure of 282,225.5%*
borders [2.96]
Access to finance*Having 275,252.2%%%
worked during confinement [2.81]
Job loss*Transfer 286,839.3%%*
received*Closure of borders [3.00]

SOURCE Authors’ calculations based on the covip-19 survey conducted by 1Ns-Con-
go in September 2020.
NOTE: ***p<0.01; **p <0.05; [...] T-statistic.

psM method presented in table 2. This suggests that the psm method
underestimated the average amount of income lost by households affect-
ed by job loss due to covip-19. This underestimation was identified by
taking into account the number of cases and deaths linked to covip-ig,
variables used to capture psychological factors. This highlights the sig-
nificance of psychological factors in explaining the substantial job losses
observed and the connection between job loss and income decline dur-
ing the covip-19 pandemic.

When we consider the interaction between transfers received and
the closure of borders, we find a significant increase of 282,225.5 XAF, or
49,792.6 XAF more, compared to the basic model (i.e. the model with-
out interaction terms). This increase is 275,252.2 XAF for the interaction
between access to finance and work during the confinement period. The
highest impact (286,839.3 XAF) is observed when considering the inter-
action between job loss, transfers received, and border closure. Further-
more, the significance level has dropped from 5% (for the basic model)
to 1% (for the models with interaction terms). This suggests that the im-
pact is accurately estimated when interactions are taken into account,
highlighting that lost income is sensitive to interaction terms, although
the effects remain moderate. This sensitivity analysis suggests that the
model is relatively stable in practical applications. It also shows that the
ESR model reacts to parameter changes. This reinforces its usefulness for
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planning or simulating the potential impacts expected in terms of in-
come lost by households during the covip-19 period.

In view of these results, the findings obtained in this work, using both
methods (psM and EsR), point in the same direction. They predict an
increase in the average amounts of income lost by households where job
loss has been observed, compared with what their income would have
been had they not experienced job loss. However, those obtained using
the psm method appear to be more sensitive to unobserved factors. Thus,
our results suggest that the ESR model performs better and seems more
appropriate than the psMm model in the presence of strong endogeneity.
Furthermore, the results obtained with the EsR method are only slightly
sensitive to the inclusion of interactions between independent factors.
This indicates that our results are acceptable even when considering cer-
tain additional conditions compared to the basic model.

These results are consistent with those of Adams-Prassl et al. (2020).
Other authors (Murakami 2022; Bundervoet et al. 2022) have also found
that job loss leads to income loss. These results reflect an increase in in-
come inequalities and the creation of new inequalities between house-
holds, as the estimated average monthly income loss (232,432.9 XAF) for
families whose members lost their jobs due to coviD-19 represents 34%
of the average household income in the Roc before the covip-19 pan-
demic. However, our results differ from those of Ondoua Biwolé (2021),
who found that job loss had no significant effect on household income.
Furthermore, these results are not in line with those of Kesar et al. (2021),
who report a substantial loss of income for households whose members
were able to keep their jobs.

In the context of this study, two main factors may help to explain these
results. First, a context marked by the absence of immediate support
measures granted to households whose members have lost their jobs due
to measures taken by the Congolese government to combat the pandem-
ic and by a significant presence of self-employed workers, particularly
in activities classified as non-essential, that is, not authorised during the
46 days of strict confinement imposed by the government (PNUD 2020;
Bitsoumanou Nkounkou and Temple 2021). Suppose we consider the
cessation of non-essential activities during this period. In that case, we
can assume a more rapid and greater increase in household income loss
for those members who lost their jobs due to the covip-19 pandemic.

Second, the covip-19 pandemic, which caused job losses globally,
must have had indirect effects on household incomes, mainly in Africa,
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where the transfers received played a significant role in improving in-
come and reducing poverty (Janssens et al. 2021; Devereux 2021). How-
ever, the statistics presented in the INs-CG (2020) report indicate that
only 3.29% of households received transfers in cash or in kind during
September 2020, compared to the usual rate (30.85%). The absence of
immediate support measures for families whose members have lost their
jobs and the dependence of some households on transfers received, com-
bined with the low level of savings and poor access to credit to restart
activities after the end of strict confinement, may partly justify the results
obtained six months after the measures put in place by the Congolese
authorities to combat covib-19 were lifted.

Conclusion and Economic Policy Implications

This study aimed to analyse the impact of job loss on household income
loss in the context of the covip-19 pandemic in the Republic of the
Congo. We hypothesised that job losses led to an increase in the amount
of household income lost during the covip-19 period. To test this hy-
pothesis, we first used propensity score matching. Then, the endogenous
switching regression (EsrR) method was used to test the sensitivity of the
results.

The main results show a statistically significant positive difference
between the average amount of income lost by households where job
loss was observed, compared with what their lost income would have
been had they not experienced job loss. This result suggests that job loss
linked to covip-19 increases the loss of income for households where
the job loss occurred, compared to what their income would have been
had the job loss not occurred. The hypothesis that this study support-
ed is confirmed by this outcome. The increase in lost income averages
232,432.9 XAF per month. This estimated loss of average income during
the covip-19 pandemic represents 34% of the average income of Congo-
lese households before the covip-19 pandemic.

In implementing targeted policies regarding Sustainable Development
Goals 1, 2, 8, and 10, for example, the results imply future economic pol-
icy measures focusing on job protection, creation, and retention. Stru-
pat (2022) has shown that the social assistance received by households
during the covip-19 pandemic did not compensate for the negative
economic consequences of the pandemic. This could involve, for exam-
ple, reducing the costs imposed on employers in the formal sector to
encourage the growth of formal employment. In the informal sector, it
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may mean rethinking the measures that enable people to move from the
informal to the formal sector, to allow informal workers to migrate to the
formal sector to benefit from potential subsidies allocated in times of cri-
sis. These subsidies are often intended for firms operating in the formal
sector. Adapting Congolese labour market regulations to the new real-
ities would also be important. On the other hand, programmes should
be implemented to improve the labour supply and help workers access
acceptable-quality jobs.

The results obtained in this work show that the trends in the estimates
obtained from the two methods point in the same direction. However,
the psm method appears to have the weakest effect, undoubtedly due to
the impact of unobserved characteristics.

Using the endogenous switching regression method, taking into ac-
count the number of deaths and the number of cases of contamination
by department, enabled these biases to be corrected and reduced. This
study’s techniques (PsM, ESR) have several limitations, mainly related to
the data used. These include the potential bias of memory and income
declaration, and the bias associated with excluding households without
telephone access. However, these limitations do not significantly affect
the results obtained. In the Republic of the Congo, measures to combat
coviD-19 took effect in April 2020 and were extended several times until
July 2020. Data collection for the survey used in this study took place in
September 2020 (from the 2nd to the 17th).

This assumes that in the space of a month, individuals were able to re-
member the facts and provide consistent income declarations. Similarly,
2020 data from the World Bank (World Development Indicators) shows
that for every 100 people, mobile phone subscriptions amounted to 98.
This implies that, in 2020, the probability of finding a household without
access to a telephone was very low. All the arguments show that, despite
some limitations mentioned, the results of this research remain valid and
acceptable.

Although this research has yielded some interesting results, several
limitations remain. The primary issue is that it does not allow us to as-
sess the impact dynamically. This limitation presents new research op-
portunities. For countries where data collected over several periods is
available, the effect studied in this research can be assessed by taking into
account, mainly, the dynamics of psychological factors and measures to
combat coviD-19.
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Informed Consent Declaration

Consent was obtained by the National Institute of Statistics of the Republic
of the Congo for all respondents during the survey.

Notes

1 Whether the household head reported a job loss related to COVID-19 for at least
one household member.

2 If the household had at least one member employed before COVID-19.

3 Correlation between age and deaths linked to the COVID-19 pandemic.
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Appendix
TABLE A1 Probability of Losing the Job (used to obtain propensity scores)
Job loss Coef.
Household size 0.475%%*
(0.115)
Household size square -0.041%%*
(0.010)
Gender 0.456**
(0.178)
Age -0.372%*
(0.162)
Access to finance -0.521%%*
(0.149)
Having worked during confinement -0.531%%%
(0.155)
Transfer received -0.357°*
(0.146)
Closure of borders 0.403**
(0.157)
Constant -2.182%%*
(0.342)
Observations 1,365
Wald Chiz2 65.74
Prob > Chi2 0.000

SOURCE Author’ calculations based on the covip-19 survey conducted by INs-cG
in September 2020.
NOTEs Standard errors in parentheses; *** p<o.o1, ** p<0.05.

TABLE A2 Rosenbaum Sensitivity Tests

Gamma Nearest neighbour
sig+ sig-

1 1.6e-08 1.6e-08
1.01 2.4e-08 1.1e-08
1.02 3.5e-08 7.1e-09
1.03 5.2€-08 4.7€-09
1.04 7.6e-08 3.1e-09
1.05 1.1e-07 2.1€-09
1.06 1.6e-07 1.4€-09
1.07 2.2€-07 8.9e-10
1.08 3.1e-07 5.9€-10
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Gamma Nearest neighbour
sig+ sig-

1.09 4.3e-07 3.9€-10
1.10 6.0e-07 2.5€-10
1.11 8.3e-07 1.7€-10
1.12 1.1e-06 1.1e-10
1.13 1.5€-06 7.1e-11
1.14 2.1e-06 4.7€-11
1.15 2.7€-06 3.0e-11
1.16 3.7€-06 2.0e-11
1.17 4.8e-06 1.3e-11
1.18 6.3e-06 8.4e-12
1.19 8.3e-06 5.4€-12
1.2 .000011 3.5€-12

SOURCE Author’s calculations based on the covip-19 survey conducted by INs-cG
in September 2020.

0 0.1 0.2 0.3 0.4 0.5
Propensity Score

Untreated [l Treated: On support
Treated: Off support

FIGURE A1 Balancing Propensity Scores
SOURCE Author’s calculations based on the covip-19 survey conducted by INs-cG
in September 2020.
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FIGURE A2 Distribution of Propensity Score Densities Before and After Matching

SOURCE Author’ calculations based on the covip-19 survey conducted by INs-cG
in September 2020.
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