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Who Climbs Up the Income Ladder? An Analysis of
Intergenerational Income Mobility in France

Michaél Sicsic*

Abstract — We study the intergenerational income mobility of individuals by directly comparing,
for the first time in France, the rank of young adults between the ages of 27 and 30 on the income
ladder with that of their parents, based on administrative data from the Echantillon démogra-
phique permanent (EDP, INSEE’s demographic panel sample). The rank-rank correlation is
0.25 at age 29. Twelve per cent of the young people born to the poorest 20% of parents climb up
the income ladder to the top 20%: this upward mobility rate is higher in France than in the United
States and Italy, but lower than in the Nordic countries. Upward mobility is stronger the higher the
parents’ capital incomes and diploma, when parents are immigrants, are geographically mobile,
or were living in fle-de-France when their offspring reached the age of majority. Conversely,
being female, having lived in a single-parent family or in the Hauts-de-France region, or having
parents who are manual workers has a negative impact on upward mobility.
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educing the perpetuation of inequalities

from one generation to the next has
become a key objective for public policy and an
economic policy consensus. Intergenerational
mobility allows for more inclusive growth,
where everyone has the same opportunity
to thrive (OCDE, 2018), and can stimulate
innovation (Aghion et al., 2019). Conversely,
positions that remain fixed from one generation
to the next bring about losses in efficiency in
the same way as under-investment in human
capital (Becker & Tomes, 1979'). Poor mobil-
ity at the bottom end of the income distribution
also leads to the loss of numerous potential
talent and entrepreneurs (Bell et al., 2019).
Reducing the perpetuation of inequalities from
one generation to the next will make it possible
to move in the direction of equal opportuni-
ties (Roemer & Trannoy, 2016). However,
although there is consensus with regard to the
objective of encouraging mobility from one
generation to the next, the diagnoses performed
with regard to the intergenerational income
mobility of individuals in France are at odds
with one another (Dherbécourt, 2020). While
the scale of intergenerational mobility is well
documented when it comes to social position
or occupation, this is not true when it comes
to income since, until recently, there were no
databases that would allow a person’s income
to be directly linked to that of their parents.

In this article, we study intergenerational income
mobility by linking young adults’ income to
that of their parents a decade earlier for the
first time in France, based on a very large
sample of parent-child pairings. In order to do
so, we use a rich administrative dataset panel,
the Echantillon démographique permanent
(INSEE’s demographic panel sample — EDP),
and in particular its fiscal and social section from
2010 to 2019. These data allow us to compare
the individual income from employment of
young adults aged 29 in 2019 with that of their
parents in 2010, provided the parents and young
people were living in the same tax household.
As the income of the young people and their
parents is not measured at the same age, it is
the relative position of the parents in 2010
(within the distribution of parents’ incomes)
that is compared to that of young people in
2019 (within the distribution of young people’s
incomes). The rank-rank correlation between
these positions provides a measure of the income
mobility as shown by Chetty ef al. (2014). The
rank-based approach is far more robust than the
conventional comparison of income logarithms,
as was demonstrated by recent studies looking

at mobility (see in particular Chetty et al., 2014
and Nybom & Stuhler, 2017). The limitations in
the data that led to the children’s incomes being
measured at the age of 29 causes the correlation
to be underestimated when compared with an
ideal situation in which the children’s income
could be measured at the same age as their
parents, particularly as some remain in education
for many years. Nevertheless, our findings are
only slightly affected by life cycle bias given that
almost all young people have entered the labour
market by the age of 29 (only 0.8% are still in
initial education according to Bernard, 2021).
Finally, 29 years is very close to the age used by
Chetty et al. (2011) (27 years) and Chetty et al.
(2014) (30 years) for similar studies.

We then analyse upward and downward mobility
by quintile according to socio-demographic
characteristics and geographical locations
through the use of Poisson regressions. As the
EDP also includes tax data, we study intergener-
ational mobility from the perspective of capital
income, which, to the best of our knowledge, has
never been done before. In theory, wealth plays
an ambiguous role in intergenerational mobility:
on the one hand, significant parental wealth can
reduce children’s motivation for long studies or
to get a job; on the other hand, significant wealth
provides access to expensive training and also
often goes hand-in-hand with greater social
capital. We also look into the intergenerational
income mobility of children of immigrants,
which has never been studied before in France.
Being descendants of immigrants can also have
an uncertain impact on mobility: on the one
hand, children of immigrants can suffer from
discrimination and are more likely to live in poor
areas, which can reduce their upward mobility.
On the other hand, the fact that immigrants are
more likely to live in large urban centres with
more employment opportunities coupled with
education-related factors can produce the oppo-
site effect. In order to produce robust estimates
based on all of the above characteristics, we are
extending the scope of our study to young people
aged between 27 and 30, resulting in a sample
of around 60,000 parent-child pairings.

We estimate the rank-rank correlation, which
measures the intergenerational persistence of
income, at 0.25 at the individual-level. This
rank-rank correlation increases slightly when we
take account of the family’s standard of living
rather than individual income, or the income of
the parent with the highest income rather than

1. In their founding model, these economists include parents’investment in
their children’s human capital in the analysis of inequalities.
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the average income of both parents. However,
this correlation masks a high degree of hetero-
geneity: the position of children varies greatly
when parents’ income is fixed.

The study of mobility between income quin-
tiles completes our review of intergenerational
mobility in France. It first of all confirms that
inequalities are passed from one generation to
the next: young people from families in the top
20% of the income distribution are three times
more likely to be ranked among the wealth-
iest 20% than those from the poorest 20% of
families. However, this analysis also reveals a
degree of mobility: 73% of young adults belong
to a different income quintile than their parents,
and of those young adults aged 29 years born
to parents in the bottom 20%, 12% reach the
top 20% of their generation as adults. This
upward mobility is higher than that observed in
the United States and Italy, but falls below that
seen in Canada and Sweden.

Based on Poisson regressions, we demonstrate
that upward mobility is even greater when
parents have high capital incomes, when the
parent with the highest income is at least a
high-school graduate (baccalaureate diploma)
when they are immigrants, when the family was
geographically mobile during the individual’s
childhood and when the young person was
living in fle-de-France upon reaching the age
of majority. Conversely, the fact of being female,
having lived in a single-parent family or in the
Hauts-de-France region, or having parents who
are manual worker has a negative impact on
upward mobility.

Literature Review and Contributions

Our work build on an extensive literature on
intergenerational mobility. Although intergen-
erational social mobility in terms of social
categories has formed the subject of numerous
studies in France (see, for example, Vallet,
2014), thanks to the survey Formation et
qualification professionnelle (Training and
vocational skills, FQP), mobility in terms of
income is yet to be addressed in depth due to a
lack of data. However, two types of studies have
previously been conducted in France. The first
links income to the occupation of the parents,
the so-called 'mixed’ method implemented
by Lefranc et al. (2004), Dherbécourt (2018)
and Dherbécourt & Kenedi (2020). The other
imputes parents’ income based on other infor-
mation: Lefranc & Trannoy (2005) in a seminal
article on French data, followed by Lefranc
(2018), OCDE (2018) and Alesina et al. (2018),
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impute the average income of fathers using a
two-sample two-stage least squares estimation
procedure (popularised by Bjorklund & Jéantti,
1997) based on the FQP and SILC and estimate
the intergenerational elasticity (IGE) of income.
Kenedi & Sirugue (2021) also use this method
to calculate different mobility indicators at the
national and departmental level, this time using
the EDP.2 Compared to these studies, our main
contribution is to provide a direct comparison
of income observed with the income observed
for the parents, which removes the reliance on
imputation assumptions.® Our study also makes
it possible to cover all of the sectors of individ-
uals and their parents, including the public sector
and the self-employed.

Our study is close to recent studies performed
using non-French data. It largely follows the
study by Chetty et al. (2014). That study is,
in turn, based on those by Solon (1999) and
Black & Devereux (2011), who focus on inter-
generational income mobility in the United
States, using administrative data with parents’
incomes observed. Corak & Heisz (1999),
Schnitzlein (2016), Boserup et al. (2014),
Nybom & Stuhler (2017), Muray et al. (2018),
Helso (2021) and Acciari et al. (2022) implement
similar methodologies using Canadian, German,
Danish, Swedish, Australian and Italian data.
One of the innovative contributions made by
our study is our description of intergenerational
income mobility for a new country, France. Our
findings show that positional mobility appears to
be higher compared with the United States and
Italy, but similar to that observed in Australia at
the same or a similar age. However, it appears to
be lower than in Switzerland, Sweden, Denmark
and Canada. Our data also allow us to describe
intergenerational mobility according to a
number of socio-demographic and geographical
characteristics. In particular, to the best of our
knowledge, this is the first time that mobility
has been described based on parents’ capital
income, which allows us to study the way in
which capital ownership influences mobility.

The remainder of the paper is structured as
follows. The first section describes the data used,

2. In particular tax data for the children and annual declarations of social
data (Déclaration annuelle de données sociales, DADS) for the parents.
Self-employed persons and civil servants are therefore not covered (as
they are not included in the DADS data). Our estimates of rank-rank
correlations at the individual level, obtained from a sample of children of
comparable ages, are very close to theirs, and are obviously lower when
compared with those made by the authors with regard to household income
(due to the homogamy effect).

3. The imputation method tends to bias intergenerational elasticity by
0.1 point or more (Bjérklund & Jéntti, 1997; Acciari et al., 2022; Kenedi &
Sirugue, 2021).



the construction of the dataset, the methodology
and provides descriptive statistics. The second
section sets out the results at the national level
and proposes robustness checks. Finally, the
third section describes mobility according to
the socio-demographic and geographical char-
acteristics of the population, expanded to cover
those aged from 27 to 30 years.

1. Data, Coverage and Descriptive
Statistics

1.1. Data

The Echantillon démographique perma-
nent (EDP) is a panel of individuals established
and managed by INSEE since 1968. Up until
2007, it gathered administrative information on
all persons born on the 2, 3%, 4t or 5% of October
and, since 2008, it has been gathering informa-
tion regarding persons born on the 2", 3 4% or
5% of January and one of the first four days of
the final three quarters of the year (referred to
as the ’sixteen EDP days’). Since 2008, it has
been representative of just over 4% of the French
population each year (around 1% previously).
Although the EDP historically only gathered
data from the civil register and the population
census, it now also collects data from the Annual
Social Data Declarations (Déclaration annuelle
de données sociales —DADS), from the electoral
register and, since 2015, fiscal and social data
(FIDELI and FILOSOFI) (Robert-Bobée &
Gualbert, 2021). The fiscal data provided by
the 2020 edition of the EDP cover all incomes
during the years from 2010 to 2019 (2011 to
2020 fiscal years):* They provide annual data
on all ’EDP individuals’.

The EDP provides a wealth of tax-related
information that makes it possible to track the
detailed personal income of the ’EDP indi-
vidual’, as well as all other individuals included
in the tax return of that individual. The EDP also
includes comprehensive census data from 1968
to 1999 and the annual census surveys conducted
since 2004. Finally, the EDP includes annual
information regarding the employment of the
’EDP individual’ alone, which is taken from the
DADS; however, this only includes employees
and is only available up to 2018.

The different steps in which the data are
processed (including re-weightings in particular)
are presented in Box 1.

1.2. Coverage

We are interested in people born between 1989
and 1992, identified within the fiscal data as

living in the same fiscal household as their
parents (or one of their parents) in 2010, 2011
or 2012, who have positive or zero income in
2019 (when they are between 27 and 30 years
old) and whose parents have positive or zero
income in 2010. We restrict the coverage to
metropolitan France. The effects of the various
restrictions are set out in Online Appendix S2
(link to the Online Appendix at the end of the
article). Persons born after 1992 are excluded, as
some of those belonging to these generations are
still in initial education (the oldest among them
are 26 years old in 2019), and those born before
1989 are also excluded, as too few of them are
still living in their parents’ fiscal household in
2010, 2011 or 2012 (when they are 22 years of
age or older) and are too heavily impacted by the
selection effect (see Section 2.2 and the Online
Appendix). Analyses of the rank-rank corre-
lation and intergenerational mobility matrices
(Box 2) are limited to the generation born in
1990, who were 29 years of age in 2019, in order
to minimise life cycle bias® and selection bias.®

Although we only use persons aged 29 (or
between 27 and 30 years for the final section),
some are potentially still students: their observed
standard of living is very unlikely to be the same
as the standard of living they will have once they
enter the labour market. This issue does not seem
likely to introduce a bias into our analysis, since
only 0.8% of individual over the age of 29 are
still in initial education (Bernard, 2021). We also
use the 2019 Enquéte annuelle de recensement
(Annual Census Survey) to identify and remove
students identified therein from our sample.
However, this correction does not allow us to
take account of the existence of individuals who
are unemployed.

1.3. Definition of Incomes Variables

We turn now to describe the main income vari-
ables used in this section. The other income
variables and the socio-demographic variables
are described in Online Appendix S3.

The parents' individual incomes are derived
from the information declared to the tax authori-
ties (pre-filled for the majority of the population
and therefore very reliable) through the use of
the FIDELI database. The individual income of

4. In the following, we will only mention income years and not fiscal years.
5. This bias corresponds to the fact that children are observed at a younger
age than their parents, and at a time when their labour market situation is
not fully stabilised, which can lead to the overestimation of intergenerational
mobility indicators. Chetty et al. (2014) demonstrate that this bias becomes
very small from the age of 29-30 years (see Section 2.2 for further details).
6. Individuals aged 30 and over remained with their parents until relatively
late (22 years), which could lead to a bias (see below).
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Box 1 — Treatments Applied to Build the Database

To ensure that their income can be linked to that of their parents, we select persons from the EDP born between 1989
and 1992 who were living in the same fiscal household as their parents in 2010 in the income tax returns. This means
that we get the information of their parents’ income for 2010. We also have the income of these people in 2019, when
they were between 27 and 30 years old, which is the most recent year for which tax data is available. This allows us to
compare the parents’ incomes in 2010 with that of their child in 2019.

However, tax information concerning the parents of 'EDP individuals’ is not directly available within the EDP: the only
data available for 2010 is the income of the declarant and any partner provided in the tax returns in which the EDP
individual appears. We then compare the parents’ individual information, taken from the general tax source table in
the EDP, with that of the declarants and their partners taken from the detailed table of income from that same source
in order to determine whether the declarant and their partner are the mother or father of the EDP individual. In the tax
returns in which the EDP individual is declared, the 'declarant’ and the 'declarant’s partner’ are the potential parents
of these individuals. In some cases, these may be step-parents in the event that the parents of the EDP individual
have previously separated and one of the parents has entered a new partnership (see Abbas & Sicsic, 2022 for further
details). This approach remains relevant: on the one hand, blended families are still few in number (in 2018, 11% of
15-17-year-olds were living with one parent and one step-parent) and, on the other hand, we are more interested in
measuring the perpetuation of inequalities linked to standard of living and the economic situation experienced during
childhood than in identifying the precise situation with regard to biological parents.

As the information provided by tax data is of poorer quality for minors than for adults, the number of people born
between 1989 and 1992 found in the tax data increases after 2010 as these people become adults. In order to tackle
this issue and to increase the size of our cohorts, we supplement the sample of persons found in the tax data for the
year 2010 with persons who are only present in 2011 or 2012 and not in 2010. We consider the family situation and
income of the parents of those present in 2011 or 2012 to be the same as those for 2010 (correcting for income infla-
tion), since they still appear as dependent children in their parents’ tax returns. This approach allows us to largely, but
not fully, reconstitute the various cohorts studied for the purposes of this article (Abbas & Sicsic, 2022). The data are
also weighted in order to build a sample of children that is representative of the French population. As the weighting
available in the fiscal data included in the EDP do not allow for a precise reconstitution of the French population by age
and by gender, we correct it on the basis of tax data and by using INSEE's detailed records of the French population
by age, gender and marital status using a two-step method (see Online Appendix S2). Alternative weightings are also
applied as robustness checks.

We also add socio-demographic data available in the EDP to our database. However, this information (taken from the
1999 population census) only concerns EDP persons born on one of the four historical EDP days (and not on one of
the sixteen EDP days, as has been the case since 2008). We therefore supplement the database using the annual
census surveys conducted between 2008 and 2019. The total coverage rate of our sample by either the 1999 survey
data or an annual census survey is more than 70% on average for each generation (compared with 25% if we rely solely
on the information available in the EDP). Since this coverage rate differs from one generation to the next, reweight-
ing was performed in the analyses using these variables. Details of all of these treatments are provided in Online
Appendix S1.

Box 2 - Intergenerational Income Mobility Indicators

1. Rank-rank Correlation

An initial measure of intergenerational mobility involves a comparison of the rank of children with that of their parents
within their respective income distributions. Let R, be the rank (in percentile) of i within the income distribution for their
generation, and R, the rank (in percentile) of the parent of / within the income distribution for the parents of that gener-
ation. The rank of the young people can be regressed on the rank of their parents as follows:

R,=C+pBR, +¢ (1

where C is a constant. The coefficient S is the correlation coefficient between R, and R ,, since both child and parent
ranks follow uniform distribution for which the standard errors are identical. We will therefore refer to this coefficient as
the "rank-rank correlation’ or RRC and, in some cases, as the 'rank-rank slope’ in reference to the slope of the regres-
sion. If the correlation is zero, the position of an adult within the employment income distribution isn’t linked to that of
their parents, and their relative income mobility is very high. Rank-rank correlation therefore provides a measure of the
persistence of income between generations. We will sometimes use this term in the following to refer to this indicator.

The rank-rank correlation is linked to intergenerational income elasticity (IGE), which is often studied in the lit-
erature and estimated by regressing the logarithm of income on the logarithm of income for the parents. The IGE
therefore corresponds to the correlation coefficient p,, between the log of income and the log of parents’ income
multiplied by their standard error ratio. The rank-rank correlation 8 and the income log correlation p,, are very
conceptually close,® the difference between the rank-rank correlation and the IGE being the income stand-
ard error ratio: the IGE takes account of the degree of inequality (an increase in parents’ income having a greater
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Box 2 — (contd.)

impact on their children’s income where there is greater inequality between children than between their parents).
This is especially important when comparing countries with very different levels of inequality, such as France and
the United States.

The comparison of ranks is far more robust than the conventional comparison of income logarithms, as was demon-
strated by recent studies of mobility (see in particular Chetty et al., 2014, Nybom & Stuhler, 2017 and Acciari et al.,
2022). Indeed, the IGE is very sensitive: (i) to the treatment of zero or negative income (due to the use of logarithms);
(ii) to attenuation and life cycle bias (date on which the children’s income is observed), more so than to rank-rank
correlation; (iii) to the way in which the parents’ incomes are estimated (observed or imputed). In addition, the relation-
ship between the income of individuals and their parents is highly non-linear, unlike when the rank-based approach
is applied.

2. Intergenerational Quintile Transition Matrix and Upward Mobility

A second way of studying intergenerational mobility involves focusing more specifically on upward mobility. The indica-
tor used is the probability that a person whose parents belong to the bottom 20% of the income distribution for parents
will find themselves in the top 20% of the income distribution. This is referred to as 'upward mobility’ or the 'B20/T20
ratio’ (Bottom 20%/Top 20%). It is also possible to measure the probability that a person whose parents fall into the
poorest 40% will themselves be among the wealthiest 40%. We will refer to this indicator as 'expanded upward mobility’
(or the B40/T40 ratio). This indicator allows us to include more individuals in our econometric analyses (double the
amount). These two indicators have the advantage of offering simple and clear graphical representations. It should be
noted, however, that the findings must be interpreted with caution, as the intervals group together the same number of
people, but do not cover the same range in terms of euros. The intervals at the extremes of the distribution are therefore
broader than those in the middle, which implies greater mobility in the middle quintiles than at the top and bottom ends

of the distribution.

@ According to the degree to which the child’s income relies on that of their parents.

the father (or the mother) is the sum of their
employment income, unemployment benefits
and pensions, as reported in the income tax
return, i.e. net of contributions and the deduct-
ible CSG. The parents’ income is defined either
as the average of the individual incomes of the
two parents (where the child is fiscally linked
to both of their parents who are married to each
other or in a civil partnership), or as the indi-
vidual income of the single parent with whom
they are linked. That income is then divided by
the size of the household, which is achieved by
dividing it by the number of adults in the house-
hold and, for a robustness check, by dividing
it by an equivalence scale. These incomes are
observed in 2010.

The individual employment income of the
children is also derived from the FIDELI data-
base, integrated into the EDP and calculated
by adding together employment income and
unemployment benefits. This income is observed
in 2019.

Alternative measure of income. The parents’
equivalised disposable income (also named
standard of living),” taken from FILOSOFI, is
used to give supplementary results, and is not
used in the main analysis since this variable is not
available for the children. Indeed, it is difficult to
separate the standards of living of children from

those of their parents, as they may live with their
parents for a long time after reaching the age
of majority. In this case, the standard of living
of the parents and children is the same: in both
cases, this is effectively the standard of living of
the whole family, as it takes account of both the
parents’ and the children’s income. According
to Pouliquen (2018), 20% of young people aged
between 25 and 29 spend all or part of the year
living with their parents. Although this rate
decreases with age, it still remains above 6%
between the age of 30 and 35. However, in spite
of these limitations, an analysis limited to chil-
dren who moved house between 2010 and 2019
(probably from their parents’ house, having thus
a different standard of living to their parents)
will be presented in robustness checks section.

The income scale. Young people belonging to
the same generations are ranked within their
birth cohort according to their income on a
scale of 1 to 100: from the first percentile for
the lowest 1% of incomes among the generation

7. The standard of living of the parents corresponds to the standard of
living of the household to which the young person was attached in 2010.
The standard of living is calculated as equivalised disposable income (i.e.
income from employment and capital, less taxes and with the addition of
social security benefits paid in cash). It also takes account of any child
support payments made in the event of separation. The data is taken from
the FILOSOFI database. Any income received by the young person is sub-
tracted to calculate the parents’ standard of living.
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up to the hundredth percentile for the highest
1% of incomes among the generation. Likewise,
parents are ranked (from 1 to 100) relative to
other parents with children in the same birth
cohort. This strategy makes it possible to correct
for the fact that the parents’ income is observed
at a different — older — age than that of the young
people (which is seen throughout the literature,
Chetty et al., 2014) and to take account of the
different ages of the children.

1.4. Descriptive Statistics

If we combine the generations from 1989 to
1992, there are around 60,000 parent-child pair-
ings in our sample, which represent 3.1 million
young people after treatment and restrictions of
coverage (see above). Each generation comprises
between 10,000 and 18,000 parent-child parings
(Table 1), with the number increasing in line
with the birth year (due to the fact that these
people had to be included in their parent’s tax
declaration in 2010, 2011 or 2012).

Around half of our sample is made up of daugh-
ters (Table 1). The average age of the parents is
around 50 years and approximately 90% of the
parents are aged between 40 and 60 years in
2010. In 2010, around half of the individuals in
our sample were living in a dwelling with both
of their parents, and possibly one sibling, and
around one quarter were living in a dwelling
with multiple siblings.

Figure I represents the average individual income
of individuals aged between 27 and 30 in 2019
based on the income percentile rank to which
they belong: the curve takes on a tilde shape
with an almost straight line between the 20" and
80" percentile. At the lower end of the distribu-
tion, 6% of young people have zero or almost zero
incomes, then incomes increase significantly to
12,000 euros at the 20™ percentile. The median
is almost 20,000 euros (it varies between 17,000

Who Climbs Up the Income Ladder?

and 22,000 euros depending on the generation,
see Table S2-2 in the Online Appendix S2), and
the 80™ percentile is 29,500 euros. There is then
an exponential increase from the 80" percentile:
the average income is almost 36,000 euros at the
90" percentile, 61,000 euros at the 99™ percentile
and 93,000 euros at the top percentile. The shape
of the curve is largely the same if we plot the
parents’ average income for each percentile of
the distribution of their incomes; however there
are of course, fewer zero incomes and incomes
are higher, particularly at the top end of the
distribution (the 90™ percentile is 41,000 euros
and the 99" percentile is more than 160,000
euros). The difference between the threshold
of the wealthiest 20% and that of the poorest
20% is 17,500 euros per year. That same inter-
quintile gap is higher for the parents, amounting
to almost 20,000 euros. It should be noted that
the exclusion of individuals who declare their
income alone at the age of 18 slightly inflates
the figure for the income of young people within
our sample when compared with their generation
as a whole, and also leads to a slightly higher
proportion of wealthy parents (more managers
and higher-education qualifications) within
the sample than within the general population
(Abbas & Sicsic, 2022). However, correcting
this by means of reweighting does not change
the outcomes (see Section 2.2).

2. Findings at the National Level

2.1. Intergenerational Mobility Indicators

We start by commenting on the findings related
to the rank-rank correlation (RRC), followed by
those related to the transition matrices (cf. Box 2
for the concepts).

Figure II shows the rank-rank relationship: the
average percentile at the age of 27-30 based on
the percentile of parental income. The relation-
ship is positive and, remarkably, almost linear

Table 1 - Descriptive statistics

Population Proportion | Age of parents Family composition in 2010 (%)
Generation of daughters in 2010
(age in 2019) Not Weighted (%) Father Mother | Couple with ~ Couple Single-parent
weighted 1or 3 or more family
2 children  children

1989 (30 years old) 9,644 780,866 50 53 50 51 24 21
1990 (29 years old) 13,791 792,576 49 52 49 50 24 21
1991 (28 years old) 17,926 789,443 43 51 43 49 25 22
1992 (27 years old) 18,803 784,897 43 50 47 48 26 21
89-90-91-92 (27-30 years old)| 60,164 3,147,782 49 51 49 49 25 21

Notes: The family composition is the composition of the individual’s family in 2010. The proportion of complex households is not indicated (relatively

small, around 5%).

Sources and coverage: INSEE-DGFiP-CNAF-CNAV-CCMSA, Echantillon démographique permanent INSEE’s demographic panel sample) 2020.
Metropolitan France. Individuals included in their parents’ tax return in 2010, 2011 or 2012 and who have positive or zero income in 2019.
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Figure | - Average income of young adults based on their income percentile in 2019
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Sources and coverage: INSEE-DGFiP-CNAF-CNAV-CCMSA, Echantillon démographique permanent INSEE’s demographic panel sample) 2019.
Metropolitan France. Individuals born between 1989 and 1992, included in their parents’ tax return in 2010, 2011 or 2012 and who have positive

or zero income in 2019.

(a little steeper, except at the beginning and the
very end of the distribution). The correlation is
slightly stronger when we take account of the
parents’ highest income rather than their average
income,? is similar when the father’s income is
taken into consideration, but less so when the
mother’s income is used (see Figure S4-2 of
Online Appendix S4).

The estimation of the equation using the
ordinary least squares method (cf. Box 2) for
young people aged 29 years gives a RRC of
0.25: in other words, a person whose parents
are classed ten income percentile higher than

those of another person are, on average, ranked
2.5 income percentile higher. For young people
aged 30, and more generally for those aged
between 27 and 30, the average correlation
is also 0.25 (Figure II). This persistence of
income from one generation to the next can be
explained in part by the fact that the children
of wealthy parents are more likely to pursue
higher education, as was demonstrated recently
by Bonneau & Grobon (2022) in France and

8. Figure S4-1 is the same as Figure II, but uses the parents’ highest
income rather than their average income (see Online Appendix S4).

Figure Il - Average rank of young adults based on the income percentile of their parents
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Sources and coverage: INSEE-DGFiP-CNAF-CNAV-CCMSA, Echantillon démographique permanent INSEE’s demographic panel sample) 2020.
Metropolitan France. Individuals born between 1989 and 1992, included in their parents’ tax return in 2010, 2011 or 2012 and who have positive

or zero income in 2019.
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Chetty et al. (2020) in the United States.” The
correlation of 0.25 estimated based on our data
is very close to that obtained at the individual
income level by Kenedi & Sirugue (2021) by
imputing parents’ income for France at the age
0129 (0.244). The comparison with other coun-
tries is not clear, as the RRC differs depending
on the type of income taken into account and the
age at which it is estimated. In order to carry out
robust cross country comparisons, we compare
studies with the same concept of income to ours
(individual income) and compare mobility at the
same age: around 5%'° must therefore be added
to our estimates for persons aged 29 in order to
estimate the value for persons aged 35 (which
is generally the reference age used in the litera-
ture). The RRC of individual income in France
would then be higher (and mobility therefore
lower) than that obtained in Switzerland (0.14
according to Chuard-Keller & Grassi, 2021),
Sweden (0.2 according to Heidrich, 2017 and
even below 0.2 at the age of 28-29 according
to Nybom & Stuhler, 2017), Denmark (0.20
according to Boserup et al, 2014 and 0.22
according to Helsg, 2021) and Canada (0.17
according to Corak & Heisz, 1999).! Conversely,
according to the findings made by Chetty et al.
(2014), who obtain a coefficient of 0.29 for indi-
vidual income'? and 0.32 for household income
at the age of 29, it appears that the persistence
of individual income is lower (and mobility
therefore higher) in France than in the United
States. The persistence of income also appears
to be lower than in Italy, where Acciari et al.
(2022) find a RRC of 0.30' across a sample
of children aged 36. The RRC appears to be
relatively close to that obtained at the individual
level in Australia by Murray et al. (2018) of 0.26
when we increase our estimate by 5%.

The regression intercept (which is the same as
the intercept shown in Figure III) is 38.0. The
average rank of young people whose parents
are at the 25" percentile of the distribution,
also called “absolute upward mobility” in the
literature, is the 44" percentile (38+0.25*25). It
should also be noted that the R? of the regression,
which measures the proportion of the variability
in the ranks of the young people that is explained
by the rank of their parents, is relatively low
at 6%.

The correlation between their income and that
of their parents is largely unchanged when the
parents are classified based on definitions of
income other than average individual income.
The RRC is therefore slightly higher (0.26%)
when parents are classified according to their
equivalised initial income or according to their
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equivalised disposable income (Table 2). It is
a little higher still if the highest income of the
parents is used rather than their average income,
and a little lower if their average declared
income (for tax purposes) is used. The RRC is
slightly higher when the father’s income (0.26)
is used, but significantly lower when the moth-
er’s income (0.16) is used. The correlation is
also systematically slightly higher for daughters
(see below), while the correlation between the
rank of mothers and the rank of sons is negative,
whereas it is positive (but weak) and significant
for daughters.

The previous analysis was carried out by
expressing the average ranks of the young adults
based on the rank of their parents. However,
these ranks vary greatly with respect to a
given parent’s rank. In addition to the average,
Figure III shows the three quartiles of the chil-
dren’s income percentile for each of the parents’
income percentile. The slope of the median is
steeper than the slope of the mean, particularly at
the top end of the distribution. This difference is
linked to the fact that there are extreme upward
and downward mobility (respectively) that make
the mean rank of sons and daughters within the
lowest (or highest) percentile higher (or lower)
than the median. This finding was previously
observed by Acciari et al. (2022) in Italy. By
regressing the median of the percentile of the
children’s ranks on the parents’ ranks, a slope
0f 0.39 is obtained (see Table S4-4 in the Online
Appendix), i.e. significantly higher than when
regressing the mean of the ranks.

A study of the rank quartiles reveals a high
degree of heterogeneity among the ranks of the
children when the parents’ ranks remain fixed.
The interquartile difference in the conditional
distribution of the children’s ranks, at a given
parental income, is 46 percentile (Figure III), a
Figure very similar to that found by Acciari et al.,
2022, while the interdecile difference is more

9. The fact that higher education is more valuable in the United States (ie.
higher wage premium with higher education) may explain the persistence
of higher incomes in the United States.

10. In France, Kenedi & Sirugue (2021) find a difference of 4% between
the rank-rank correlation at 29 years old and at 35 years old for individual
income (and 12% for household income). In the United States, Chetty et al.
(2014) observe a difference of around 5% in the age at which the correla-
tion stabilises (or almost zero when longer data are used to compare with
income at 40 years of age).

11. The correlations observed in these countries are estimated on the
basis of a concept of individual income that is similar to ours. However,
these are measured at ages over 30 years and are therefore likely to be
lower under the age of 30.

12. Unlike findings in terms of family income, the authors do not present
these results by age, but the rank-rank correlation would still be lower in
France, even if the life-cycle correction is applied.

13. In their most reliable estimate, taking account of all sources of bias.
The estimate without correction is 0.22. The authors use a definition of
income that is very similar to our own for individual income.
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Table 2 - Rank-rank regression according to the parental income

Dependent variable
(1) ) ©) “4) ©) 6)
. 0.249**
Average income of parents (0.008)
T 0.256™**
Average equivalised income (0.008)
Average equivalised disposable 0.255***
income (0.008)
: . 0.264**

Maximum income of parents (0.008)

- 0.257**
Father’s income (0.008)

o 0.160**
Mother’s income (0.009)
Constant 37.918** 37.546** 37.629** 37.714=* 38.916** 45.484**

(0.481) (0.480) (0.480) (0.479) (0.501) (0.553)
Observations 13,707 13,707 13,707 13,707 12,761 10,825
R? 0.062 0.066 0.065 0.070 0.057 0.016
Adjusted R? 0.062 0.066 0.065 0.070 0.057 0.016
Residual Std. Error 211.753 211.332 211.428 210.899 215.094 218.646
(df=13705) (df=13705) (df=13705) (df=13705) (df=13705) (df= 13705)
F Statistic 906.760***  964.999***  951.751***  1025.328"*  766.499**  174.977***
(df=13705) (df=13705) (df=13705) (df=13705) (df=1;12759) (df = 1; 10823)

Notes: Estimates of the coefficient 3 of the equation (1). The standard errors are shown in brackets.
Sources and coverage: INSEE-DGFiP-CNAF-CNAV-CCMSA, Echantillon démographique permanent (INSEE'’s demographic panel sample) 2020.
Metropolitan France. Individuals aged 29 (born in 1990), included in their parents’ tax return in 2010, 2011 or 2012 and who have positive or zero

income in 2019.

than 80 percentile at the top end of the distribu-
tion. Even at the lower end of the parents’ income
distribution, a quarter of individuals exceed the
60" percentile (and 10% exceed the 80" percen-
tile), while at the very top, a quarter of children
have incomes below the 30™ percentile (and 10%
have incomes below the 10" percentile). This

variability in the income positions of certain
parents has already been observed in accor-
dance with given social categories of parents
by Lefranc et al. (2004). We therefore observe
numerous cases of upward and downward
mobility, indicating that parents’ income is not
the only factor determining children’s income.

Figure Ill - Percentile in which individuals are ranked according to their parents’ rank
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Sources and coverage: INSEE-DGFiP-CNAF-CNAV-CCMSA, Echantillon démographique permanent INSEE’s demographic panel sample) 2020.
Metropolitan France. Individuals born between 1989 and 1992, included in their parents’ tax return in 2010, 2011 or 2012 and who have positive

or zero income in 2019.
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Turning now to intergenerational transition
matrix across quintiles, we observe that 73%
of persons aged 29 belong to a different income
quintile than their parents. Thirty-one per cent
of those whose parents are in the bottom of
their distribution remain in the bottom 20%
(a phenomenon often referred to as the ’sticky
floor’ phenomenon), while, at the opposite end
of the scale, 12% climb up the income ladder
to the top 20% (Figure IV). This latter rate of
upward mobility is a little less marked among
those aged 30, at 11%. This is very close to the
figures obtained by Alesina et al. (2018) and
Kenedi & Sirugue (2021) using French data,
who assessed it at 11% and 10%, respectively,
bearing in mind the differences in method
and scope (these studies impute the parents’
income, involve persons over 30 years of age
and use different definitions of income). The
rate of upward mobility is significantly higher
than in the United States (7.5% according
Chetty et al., 2014, and 7.8% according to
Alesina et al., 2018), Italy (8.6% according to
Acciari et al., 2022, and 10.4% according to
Alesina et al., 2018) and Germany,'* but lower
than in Canada (13.4% according to Corak &
Heisz, 1999) and Sweden (15.7% according to
Heidrich, 2017).!5 Conversely, 35% of persons
aged 29 born to parents in the top 20% remain
at the top 20% (referred to as the ’sticky
ceiling’ phenomenon).! Therefore, members
of the wealthiest 20% of families are three
times more likely to themselves be among
the wealthiest 20% (of their generation) than
members of the poorest 20% of families. Fifteen

Who Climbs Up the Income Ladder?

per cent of children exhibit downward mobility
towards the poorest 20%. This percentage is
reduced if we use the income of the household
to which the person belongs rather than their
individual income, partly due to the temporary
unemployment of one of the two partners upon
the birth of a child within the couple.!”

Finally, if we broaden the definition of upward
mobility to include persons whose parents fall
within the poorest 25% (or 40%) who subse-
quently find themselves in the wealthiest 25%
(or 40%), the mobility rate is 16.5% (or 29%)).
Conversely, mobility between the poorest 10%
and the wealthiest 10% is consistently lower,
but remains significant: 4% of people whose
parents are among the poorest 10% are them-
selves among the wealthiest 10%.

These figures are robust to the way in which
the parents’ income is measured, regardless of
whether it is equivalised initial income, equiv-
alised disposable income, the highest of the two

14. According to Schnitzlein (2016), the rate of upward mobility between
the quartiles at the extremes of the distribution is 15% in Germany.
According to our findings, it is 17% in France. The OCDE (2018) also cal-
culates a much lower rate of upward mobility in Germany than in France.
15. The percentage of upward mobility appears to be much closer in Denmark
(11.7 % according to Boserup et al., 2013) and Switzerland (Chuard-Keller &
Grassi, 2021); however, these findings relate to an older age, so upward
mobility is expected to be higher in these countries. We compare our esti-
mation only with countries whose estimates are made at the individual level.
16. That figure would have been 20% had their position on the income
scale been by chance (perfect equality of opportunity).

17. The fact the downward mobility is higher among women is in line with
this explanation. For example, Kenedi & Sirugue (2021) observe much
lower downward mobility by using a definition of income at household level
rather than at individual level.

Figure IV — Quintile transition matrix in 2019 according to parents’ income quintiles
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Reading note: 31.1% of children whose parents were in the bottom 20% (column 1) are themselves in the bottom 20% of the income distribution

in their age category in 2019, and 12.0% are in the top 20%

Sources and coverage: INSEE-DGFiP-CNAF-CNAV-CCMSA, Echantillon démographique permanent INSEE’s demographic panel sample) 2020.
Metropolitan France. Individuals aged 29 (born in 1990), included in their parents’ tax return in 2010, 2011 or 2012 and who have positive or zero

income in 2019.
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parents’ incomes or the average income that is
taken into consideration (Table 3). However,
upward mobility is slightly lower (11%) when

the maximum income of parents and/or the
standards of living of the parents is taken into
account for children aged 29 years.

Table 3 — Transition between income quintiles according to the definition of parental income used

Sticky floor Upward mobility ~ Sticky ceiling  Downward mobility

(B20/B20) (B20/T20) (T20/T20) (T20/B20)
Average income of parents (%) 31 12 35 15
Equivalised income (%) 31 12 35 15
Standard of living (%) 30 " 35 15
Maximum income of parents (%) 31 i 36 15

Sources and coverage: INSEE-DGFiP-CNAF-CNAV-CCMSA, Echantillon démographique permanent INSEE’s demographic panel sample) 2020.
Metropolitan France. Individuals aged 29 (born in 1990), included in their parents’ tax return in 2010, 2011 or 2012 and who have positive or zero

income in 2019.

2.2. Robustness Checks

Lifecycle bias. This potential bias is linked to
the fact that we are focusing on people who are
still young (27 to 30 years of age) and therefore
not necessarily in a fully stabilised position on
the labour market (and therefore do not yet have
a fully stabilised income). In order to assess the
scale of this bias, in this section, we comment
on the relationship between the rank-rank
correlation and the age at which it is measured
(Figure V). The RRC increases sharply between
the ages of 23 and 25 (it is almost zero before
this age); the increase slows between the ages
of 25 and 27, is very slight from the age of 27
and stabilises at the age of 29. This backs up
our decision to only present our findings for
persons aged between 27 and 30 and to focus
our analysis on those aged 29. It should be noted
that the findings concerning persons aged 31 are
affected by selection effects'® and must be inter-
preted with caution (probable under-evaluation
of the correlation). Different studies reveal that
there may be a gap between the RRC at 29 to
30 years and that at 35 years, which brings an
order of magnitude of life cycle bias: Kenedi &
Sirugue (2021) calculate a difference of 4% (or
10%) between the RRC at 29 and at 35 (or 40)
with regard to individual income in France, and
Chetty et al. (2014) observe a very small gap
(which may even be non-existent depending on
the data used) between those aged 29 and those
aged between 35 and 40. It should finally be
noted that, according to a recent study (Loisel &
Sicsic, 2023") mobility throughout a person’s
life appears to be very low in France, which is
indicative of low life cycle bias.

Finally, Table S4-2 in the Online Appendix
shows the various statistics from the transi-
tion matrices for different ages. The findings
concerning the ’sticky floor’, upward mobility
and the ’sticky ceiling’, are very close whether

they are measured at 27, 28, 29 or 30 years of
age. Between 30 and 32% of persons born to
parents in the bottom 20% remain in the bottom
20%, while 11-12% find themselves in the top
20%. Kenedi & Sirugue (2021) also find that
upward mobility remains at the same level from
the age of 27. These figures remain largely
unchanged when standard of living is taken into
consideration rather than the average income of
parents (see Table S4-3 in the Online Appendix).

The findings of Section 3 below, which concern
children aged between 27 and 30, primarily use
upward mobility (see Box 2), the indicator that
is the least sensitive to life cycle bias.

Figure V - Rank-rank correlation according
to the age at which it is measured
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Sources and coverage: INSEE-DGFiP-CNAF-CNAV-CCMSA,
Echantillon démographique permanent (INSEE’s demographic panel
sample) 2020. Metropolitan France. Individuals aged between 23 and
311in 2019, included in their parents’ tax return in 2010, 2011 or 2012
and who have positive or zero income in 2019.

18. This is linked to the fact that we only observe those who were still living
in the same household as one or both of their parents in 2010, when they
would have been 23 years old.

19. According to the authors, the rank-rank correlation is around 0.9 over
10 years, and the upward mobility 1.5%, (for individuals aged between 25
and 42, and 2%, for individuals aged 29).
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Age of parents. Although we consider children
of the same age, their parents are of different
ages. We thus assess the sensitivity of our
baseline estimates depending on the age at
which parent incomes are measured. We show
that, by controlling for the parents’ age in the
regression (1), the results are very similar. We
also test restrictions on parents’ ages. According
to our data, less than 2% of mothers and 7% of
fathers are over the age of 60. If we limit our
sample to persons whose parents are between
the ages of 40 and 60, we observe a very slight
increase in the rank-rank correlation (0.254
compared with 0.249, see Table S4-4 in the
Online Appendix), which is consistent with the
fact that the correlation between the age of the
parents and their position on the income scale
is not significant.

Children’s income. In this analysis, child
income is defined at the individual level rather
than household level with equivalised dispos-
able income, as a significant proportion of
29-year-olds are still living with their parents
and, by definition, their equivalised disposable
income at the age of 29 is the same as that of
their parents. However, the analysis can be
limited to those who are no longer living in the
same dwelling as they were in 2010 (i.e. their
parents’ home),” which excludes around 20%
of individuals. Among this restricted population,
the rank-rank correlation is 0.26 if the individual
income of the children and their parents is used
(see Table S4-4 of the Online Appendix), and
0.29 if the standard of living of parents and
children is used (and remains below the figure
obtained for the United States by Chetty et al.
(2014) using this variable at age 29, which
is 0.32-0.33). The fact that the correlation is
higher for equivalised disposable income than
for income is linked to social homogamy at the
time of becoming a couple.

Weighting. The regressions are weighted (see
above), but not weighting them makes little
difference to the results (see Table S4-4 in the
Online Appendix). We also tested different
weight sets, allowing us to better correct for the
selection bias and to align income with that of the
general population (see Online Appendix S2).
The rank-rank correlation varies from 0.23 to
0.26 depending on the weighting applied, while
upward mobility between the bottom and the top
20% remains stable at 12% (with the exception
of one scenario at 13%, see Table S2-3 of the
Online Appendix). The weighting that we have
used in our main findings gives central results
and has the advantage of causing less distortion
to the starting weights available in the EDP.
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3. Mobility According to
Socio-demographic and Geographical
Characteristics

Tables S4-5 to S4-7 and Figures S4-4 and S4-5
of Online Appendix S4 break down the afore-
mentioned mobility indicators according to the
various characteristics of the individual (gender,
year of birth), household (family configura-
tion, capital income, occupancy status of the
dwelling) or the parents?! in 2010 (qualifications,
occupations, migrant status) or geographical
characteristics (region, department or size of
the urban unit). To further investigate this, we
use a modified Poisson regression with robust
variance error (according to the procedure
applied by Zou, 2004) that explains the B20/T20
upward mobility (and the expanded B40/T40
upward mobility) using these variables. Since
the B40/T40 upward mobility involve twice as
many people as the B20/T20 upward mobility,
it results in more accurate estimators.

3.1. Analysis of Upward Mobility

Table 4 shows the relative risks (when compared
with a baseline), referred to here as upward
mobility relative chance? obtained by regres-
sion and the associated confidence intervals.
Women are 1.5 times less likely to achieve the
expanded upward mobility than men (column 1)
and 1.8 times less likely to achieve B20/T20
mobility (column 3).2> This is a significant
difference and is consistent with the existence
of a large gender gap when it comes to income.
The probability of upward mobility is lowest for
single-parent families and complex households
(and, to a lesser extent, large families) than for
couples with one or two children. This can be
explained by the specific difficulties faced by
these families. Conversely, the fact that parents
have high capital income favours mobility.
Therefore, the positive effects of capital (the
ability to access expensive training or significant
social capital) outweigh any theoretical negative
impacts (lower incentives to undertake long-term
studies or to find a job). These impacts are a

20. However, this approach does not allow for the exclusion of those who
moved house with their parents between 2010 and 2019.

21. Reference person of the family defined as the parent with the highest
income.

22. This is easier to interpret than the odds ratios resulting from logistic
regressions, which may be interpreted incorrectly. Indeed, the odds in the
odds ratio already correspond to a relative chance measured by a probabi-
lity ratio (v/(1-r), where r is the frequency of the event). This gives different
results than a relative chance when r is not particularly small, as is the case
in our study (see Figure S4-9 in Online Appendix S4).

23. The univariate analysis indicates that men have a 15% (or 34%) pro-
bability of achieving B20/T20 (or B40/T10) upward mobility, compared with
8% (or 24%) for women (see Table S4-7 in Online Appendix S4). This is
also consistent with the fact that the rank-rank correlation is higher for
daughters than for sons (by around 0.03 points).

15



little lower than those revealed by a descriptive
univariate analysis,?* but remain very significant.
Likewise, children whose parents are home-
owners have a higher probability of achieving
upward mobility and a lower probability of
remaining at the bottom end of the distribution
and experiencing downward mobility.

Persons for whom the highest earning parent is
an immigrant are far more likely to climb up the
income ladder than those whose highest earning
parent is not an immigrant.?® This is consistent
with the findings obtained by Abramitzky et al.
(2021) for the United States, which reveal
stronger upward mobility among immigrants
for more than a century. This is partly linked to
the fact that immigrants are more likely to live
in large urban centres with more employment
opportunities; however, we demonstrate that this
finding remains valid even when controlling for
location. Abramitzky et al. (2021) emphasise that
this is primarily linked to the fact that immigrant
fathers are paid less well than non-immigrants
with the same skills (with this being especially
true for those who immigrated later than in early
childhood, due to a poorer grasp of the language,
which prevents them from finding a job that
matches their qualifications). In addition, among
the descendants of immigrants, upward mobility
is most prevalent among those whose parents
come from Asia (30%), followed by those from
America and Europe (19%). The figure is lowest
for those from sub-Saharan Africa (13%), though
this is still higher than that for children whose
parents are not immigrants (10%). However, it
should be noted that this more frequent upward
mobility for immigrants goes hand-in-hand with
an increased risk of remaining at the bottom end
of the distribution or experiencing downward
mobility (see below).

Persons whose highest-earning parent (often the
father) is educated to at least baccalaureate level
are significantly more likely (around 1.3 times)
to achieve upward mobility, all else being equal.

The differences in mobility according to social
origin (measured by occupation) are much
smaller when estimated controlling for other
characteristics: there is therefore no significant
link between the fact of having a father in a
management position rather than an intermediate
profession and higher B40/T40 upward mobility.
Conversely, upward mobility is weaker for the
children of manual workers (0.8) than for the
children of parents in intermediate professions.

Finally, persons whose family was geograph-
ically mobile during their childhood are also

more likely to achieve upward mobility, and
income persistence is lower for them.

The probability of upward mobility is signif-
icantly higher for those who grew up in
Tle-de-France compared with those who grew
up in Auvergne-Rhone-Alpes. It is signif-
icantly lower in Hauts-de-France than in
Auvergne-Rhone-Alpes. In order to determine
whether differences in mobility from region
to region are linked to differences in average
income between those regions, we add the
quintile of median income of the municipality
or urban area in which the person was living in
2010 to the regression. By adding this variable,
there was no significant difference between
Tle-de-France and Auvergne-Rhone-Alpes, but
the probability of mobility remains lower in
Hauts-de-France (see Figure S4-6 in the Online
Appendix). The values of the coefficients for
the other regions also remain similar to those
obtained without controlling for the income of
the area of residence in 2010. Therefore, the
specific effect of the territories remains, even
when we control for the level of income, except
for the Tle-de-France region, the positive results
of which appear to be linked solely to its level
of wealth.

Finally, we look directly at whether upward
mobility depends on the characteristics of the
territory of origin. We observe that, all else being
equal, there is a higher probability of upward
mobility in areas in which the rate of graduates
and GDP per capita are the highest; however,
there is no difference when we take account of
the type of area that the territories exhibit (see
Figure S4-7 of the Online Appendix).

It is also interesting to note that we have not
identified any correlation between mobility and
standard of living inequalities at the regional
and departmental level (or even based on other
zoning), which is different from the findings
of Chetty ef al. (2014) in the United States. A
positive correlation appears between upward
mobility and the median income of the territory
(see Abbas & Sicsic, 2022 for more details). This
could be linked to the fact that the wealthiest
territories are the most attractive and offer more
employment opportunities, thereby creating
favourable conditions for upward mobility.

24. 21% (or 40%) of individuals whose parents are among the top 10% of
capital income achieve upward B20/T20 (or B40/T40) mobility, compared
with 10% (or 26%) of those whose parents receive below-average capital
income.

25. Descendants of immigrants also have a lower rank-rank correlation,
which is even lower (0.13) for descendants of immigrants who hold a
high-level diploma (see Figure S4-5 in the Online Appendix).

ECONOMIE ET STATISTIQUE / ECONOMICS AND STATISTICS N° 540, 2023



Table 4 - Upward mobility characteristics — Poisson regression

Who Climbs Up the Income Ladder?

Variables Conditions Variable of interest and population
B40/T40 B40/T40 entire B20/T20 entire
population population
Coefficient Standard Coefficient Standard Coefficient Standard
error error error
Gender Male Reference
Female 0.68*  0.04 0.69**  0.00 0.55**  0.01
y Below D5 Reference
E’:;ﬁg}fn come  D5D9 124" 0,04 132 0.00 140" 001
Above D9 1.25* 0.08 141 0.01 1.85"*  0.01
Couple with 1 or 2 children Reference
Type of household Couple with 3 or more children 0.94 0.05 0.98**  0.00 1.01***  0.01
Single-parent family 0.87* 0.07 0.84**  0.00 0.80**  0.01
Complex household 0.71** 010 0.75**  0.01 0.59**  0.02
Geographical Non-mobile Reference
mobility Mobile 110 004 1.08**  0.00 1.29"* 0,01
Unqualified Reference
, Qualification below baccalaureate level ~ 1.15* 0.06 113 0.01 0.99**  0.02
E‘;ﬂgﬁi‘f“ Baccalaureate or equivalent 134 007 1.34%* 001 135%* 002
Qualification above baccalaureate level ~ 1.30***  0.07 1.29**  0.01 1.13**  0.03
Missing 1.03**  0.04 0.94**  0.08
. Non-immigrant Reference
{m‘%ms Immigrant 118*  0.06 124" 0.01 200%  0.02
Missing 114" 0.04 1.38"* 007
Intermediate profession Reference
Farmer 0.83 0.11 0.82**  0.02 0.80**  0.03
) Self-employed 1.06 0.07 1117 0.01 112 0.03
8‘;‘;3%“0” Manager 1.1 0.08 143 0.01 120 0.03
White-collar worker 0.86* 0.06 0.88**  0.01 0.88***  0.03
Manual worker 0.82* 0.06 0.84**  0.01 0.70*  0.02
Other 0.99 0.10 0.94** .02 1.00"*  0.03
Auvergne-Rhéne-Alpes Reference
Bourgogne-Franche-Comté 0.98 0.1 0.95%* 0.0 0.92*  0.02
Brittany 0.84 0.10 0.85***  0.01 0.88***  0.02
Centre-Val-de-Loire 1.07 0.1 0.94 0.0 1.050 0.03
Corsica 0.93 0.39 123" 0.04 1.64***  0.09
Grand Est 0.96 0.09 0.84**  0.01 0.74**  0.02
Region of origin ~ Hauts-de-France 0.79** 0.09 0.79™  0.01 0.65**  0.02
lle-de-France 1.22* 0.08 119" 0.01 1.5 0.02
Normandy 0.96 0.10 0.91*  0.01 0.82***  0.02
Nouvelle-Aquitaine 0.98 0.09 0.87*  0.01 0.81**  0.02
Occitanie 0.93 0.09 0.85**  0.01 0.83**  0.02
Pays de la Loire 0.96 0.09 0.91**  0.01 0.90**  0.02
Provence-Alpes-Céte d’Azur 0.90 0.10 0.84**  0.01 1.06**  0.02
1989 Reference
Vears 1990 1.085 0.06 1.01 0.00 147 0.01
1991 1.119 0.06 1.07**  0.00 1.22**  0.01
1992 1.147 0.08 113 0.01 1.33**  0.02
Intercept 0.30*  0.10 0.31**  0.01 0.10**  0.03
Observations 5,637 22,878 11,157

Notes: The table indicates the risk ratio (RR) or likelihood of achieving upward mobility depending on various types of indicator between a particular
modality and the reference modality (1% modality of each variable) based on a modified Poisson regression with robust variance. The “parent”
indicated in the “Variables” is the parent with the highest income for the immigrant's status, the qualification and occupation, and these variables
are observed between 1999 and 2012. The other variables were measured in 2010. The findings for the "entire population” correspond to the
findings with all observations, without limiting the study to only non-missing data.
Sources: INSEE-DGFiP-CNAF-CNAV-CCMSA, Echantillon démographique permanent (INSEE’s demographic panel sample) 2020. Metropolitan
France. Individuals born between 1989 and 1992, included in their parents’ tax return in 2010, 2011 or 2012 and who have positive or zero income
in 2019, included in the annual census survey (EAR) or the population census.
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Various robustness checks were performed
according to the variables of interest taken into
consideration, the way in which missing data was
processed, the type of regression performed or
even the age of the parents under consideration.
Results are very close when the whole popula-
tion is considered?® but there are more significant
(Table 4, column 2). One notable effect is that the
Tle-de-France effect becomes much more signifi-
cant when the regression is performed on upward
B20/T20 mobility (ratio of 1.5 compared with
1.2 for expanded mobility, Table 4, columns 2
and 3) (and to a lesser extent, when multino-
mial regression is performed — Figure S4-8
of the Online Appendix). The effect of being
descended from immigrants also increases, as
does the effect linked to parents’ capital income.
For information regarding the other tests, see
Online Appendix S4 and Abbas & Sicsic (2022).

3.2. Analysis of Downward Mobility

As for upward mobility, we use a Poisson regres-
sion to explain downward T40/B40 mobility
(probability of the top 40% falling into the
bottom 40%). The findings (see Figure S4-10 in
the Online Appendix) are generally the inverse
of the findings for upward mobility, with some
differences. Women, single-parent families and
complex households have a higher probability of
experiencing downward mobility, as do immi-
grants. The latter finding regarding immigrants
is therefore not symmetrical with the finding for
upward mobility.

Having parents with high capital incomes
or who have completed higher education is
protective against downward mobility. Unlike
with upward mobility, geographical mobility
during childhood and the occupation of parents
have no impact on downward mobility. Across
the whole population, the findings are similar,
but more significant: for example, the fact of
having capital income or holding a high-level
diploma offers greater protection against down-
ward mobility (see Figure S4-11 of the Online
Appendix).

This article gives, for the first time, a direct
estimate of intergenerational income mobility

Link to the Online Appendix:

in France based on data that matches individual
income in 2019 to parents’ income a decade
earlier. When measured in this way, the inter-
generational mobility at the individual income
level appears to be higher than in the United
States and Italy, and close to that observed
in Australia when life cycle bias is corrected
for. However, it appears to be lower than in
Switzerland, Sweden, Denmark and Canada.
The wealth of data used allows us to demonstrate
that, all else being equal, upward mobility is
even more pronounced when the parents have
high capital incomes, when the parent with
the highest income has a level of education
at least equal to the baccalaureate, when they
are an immigrant and when their family was
geographically mobile during their childhood.
Conversely, the fact of being female, having
lived in a single-parent family or in a family
in which the reference person is a manual
worker and being resident in Hauts-de-France
has a negative impact on upward mobility.
Persons from ile-de-France and the bottom 20%
of the income scale are more likely than others to
experience upward mobility. This effect is linked
to the attractiveness of Ile-de-France, together
with the opportunities the area offers in terms
of higher education and jobs. Children of immi-
grants have also an elevated risk of downward
mobility, and sticky floor.

It is important to remember that these finding
relate to persons between the ages of 27 and
30. Although almost all of these young adults
are in employment, their income at this age is
not their permanent income, which may have
an (upward) impact on certain mobility indica-
tors. However, the existing literature leads us to
believe that this effect is minor for the statistics
that we use (upward mobility is very similar
at 29 and 35 years of age), especially when
coupled with the very low intragenerational
mobility in France (particularly when compared
to the United States) (Loisel & Sicsic, 2023).
It will be interesting to update these initial
findings when similar data will be available for
children aged between the ages of 35 and 40.
This new database can also be used to measure
inequality of opportunities in France (Roemer &
Trannoy, 2016). ]

26. In other words, not limited to individuals included in the population
census data: it is therefore necessary to add a ‘missing’ category for the
population census variables.

www.insee.fr/en/statistiques/fichier/7661155/ESpreprint_Sicsic_OnlineAppendix.pdf
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Does Offshoring Still Play a Role in the Decline in
Manufacturing Employment?
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Abstract — Government authorities and the media regularly show great interest in offshoring
due to its role in manufacturing employment’s decline, in particular. However, it remains diffi-
cult to quantify company offshoring given that it can be defined in multiple ways. This article
updates the literature’s previous research while proposing a new and improved methodological
framework for identifying offshoring, based on machine learning methods applied to INSEE’s
Chaines d’activité mondiales (CAM) survey. Our analysis, which covers 1995-2018, shows that
the number of offshoring companies has decreased slightly following the global financial crisis
of 2009. We show that offshoring is procyclical and describe the characteristics of the offshored
jobs and offshoring companies. A causal econometric estimate of the annual average number of
jobs offshored indicates offshoring’s continuing macroeconomic influence on the dynamics of
French manufacturing employment.
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ince 1974, the manufacturing sector has

fallen dramatically in France. It accounted
for just 3.2 million jobs in 2018, compared
with 5.8 million in 1974. Part of this decline
can be ascribed to offshoring, a phenomenon
whereby companies transfer capital or jobs to
regions that give them a competitive advantage.
Although offshoring does not affect the tertiary
sector to the same extent as the manufacturing
sector, certain service activities in the tertiary
sector are also offshored, e.g. call centres.

Since the early 1990s and the “Hoover”
affair (Chanteau, 2003),' offshoring has been a
repeatedly discussed phenomenon, making it a
“public problem”, as defined by Gusfield (2009).
However, it remains difficult to quantify. Despite
this, many studies have already demonstrated
that offshoring accounts for the loss of only
around several tens of thousands of jobs each
year, with figures varying depending on esti-
mates. Offshoring is therefore nowhere near the
only reason for the de-industrialisation of French
employment (Demmou, 2010), which can also
be explained by increased productivity or the
outsourcing of certain tertiary sector operations.

However, its impact on the economy may
outweigh the direct job losses it causes. Jennequin
et al. (2017) show that, at local level, offshoring
can cause asymmetric shocks that destabilise the
local economy. The ensuing fragmentation of
value chains can also constitute a vulnerability
for all downstream sectors, as Gerschel et al.
(2020) demonstrated using the example of the
shock generated by the COVID-19 pandemic
in China.

Quantifying the scale of offshoring therefore
continues to constitute a scientific barrier
to understanding our economies, which the
COVID-19 pandemic revealed to be dependent
on international value chains. This is nevertheless
a complex task that hinges on the methods and
definitions adopted, and the fact that the methods
and definitions adopted by previous studies differ
makes it difficult to make geographical, sectoral
and time comparisons. The aim of this article
is to contribute to this literature by quantifying
offshoring’s economic impact in France between
1995 and 2018 using updated and standardised
methods.

Section 1 of the article sets out the literature
on offshoring and its contribution to the decline
in manufacturing employment. Section 2 intro-
duces the data used, namely the INSEE Chaines
d’activité mondiales (CAM) survey. This survey
asks a sample of companies about any offshoring

undertaken between 2009 and 2011. We also use
accounting and customs data. We construct an
offshoring detection model and use the data
from the CAM survey for the three-year period
2009-2011 to derive estimates for that model.
We then use this model to quantify the annual
number of relocations® over the 1995-2018
period — assuming that the offshoring predic-
tors are constant (Section 3). Our findings are
presented in Section 4. These include the evolu-
tion of offshoring, the most significantly affected
sectors and company size categories, and the
most frequent offshoring destinations. Section 5
focuses on estimating offshored employment and
describing the characteristics of these jobs.

1. Literature Review

1.1. Definition-related Challenges

Many different approaches are used to under-
stand offshoring, due to multiple possible
definitions as much as multiple methodologies
adopted.

Offshoring is a concept open to various inter-
pretations. Fontagné & Lorenzi (2005) therefore
strictly define offshoring as “the closure of a unit
of production in France, followed by a reopening
abroad in order to re-import goods to the national
territory for a lesser cost and/or to continue to
participate in export markets with this new unit
of production”. Under this definition, offshoring
consists of the closure of an establishment, the
downsizing of its workforce employed in France,
and the creation or consolidation of a subsidiary
abroad.

However, a broader definition is necessary to
take outsourcing into account. This has been a
feature of certain business strategies for several
decades and consists of a production company
transferring and entrusting certain activities to a
supplier or subcontractor. This aspect has been
incorporated by Aubert & Sillard (2005), who
define offshoring as the “substitution of domestic
production by foreign production resulting
from the arbitration of a producer who gives up
producing in the country of origin to produce
or subcontract abroad”. This is the definition
explicitly used in the questionnaire for INSEE’s
CAM survey. That questionnaire defines activity

1. In 1993, Hoover, a subsidiary of the US Maytag group, transferred the
operations of its facility in France to a factory in Scotland, which resulted
in the loss of 600 jobs. The incident received widespread media coverage
and has been firmly established in France as the benchmark example for
offshoring (Chanteau, 2003).

2. In this article, we will focus only on relocations that correspond to off-
shoring behaviour (thus excluding changes in already offshored production
sites or reshoring behaviour).
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offshoring as the “total or partial transfer of
the activity from France to another country,
where the activity was previously carried out
by the company itself or by another company (a
subcontractor, for example)”. This article applies
this definition, for practical purposes.

1.2. Methodological Challenges

Demmou (2010) suggests that relocations be
quantified by measuring the impact of commer-
cial trade on manufacturing employment: this
would be done by estimating the effects of trade
balance variations on manufacturing employ-
ment for the trade in question. However, she
obtains relatively divergent results depending
on whether she applies an accounting approach,
which she considers to be a lower bound (foreign
trade would explain 13% of manufacturing job
losses between 1980 and 2007, equivalent to
9,000 manufacturing job losses per year), or
an econometric approach (changes in foreign
trade would explain 39% of manufacturing job
losses), which is a “fairly inaccurate estimate”,
according to the author.

Other econometric approaches use macroeco-
nomic or sectoral data to quantify the effect of
offshoring: Malgouyres (2018) measures the
effects of international trade on employment and
demonstrates that, between 2001 and 2007, 13%
of manufacturing job losses can be explained by
competing Chinese imports, representing a loss
0f 90,000 jobs in the manufacturing sector and
190,000 jobs in other sectors.

Aubert & Sillard (2005) identify offshoring on
the basis of establishment-level data: they detect

offshoring whenever a given establishment’s
employment declines or disappears and that
establishment’s group more frequently imports
goods previously produced in France. Similarly,
the method used in this article is based on identi-
fying “presumptions of offshoring”. We replicate
the method put forward by Aubert & Sillard
(2005) for comparison purposes. We have also
used other indirect quantification methods based
on an analysis of changes in imports (De Gimel,
2005) or of changes in the workforce of non-
domestic subsidiaries (Drumetz, 2004).

These authors may follow differing approaches,
yet they all conclude that offshoring’s macroe-
conomic impact is relatively minimal in terms of
both offshored jobs and operations. According
to Aubert & Sillard (2005), approximately
95,000 manufacturing jobs were eliminated in
France between 1995 and 2001 as a result of
offshoring overseas, which equates to an average
0f'13,600 jobs per year (or up to 19,300 according
to their worst-case scenario). This figure is
only 6,600 per year according to Fontagné &
D’Isanto (2013), who define offshoring more
restrictively.

Leading forecasts available for France estimate
the annual number of job losses resulting from
offshoring to fall between 6,000 and 13,500
(Table 1). Although this might suggest that
offshoring’s macroeconomic impact is limited,
these jobs are likely to be in a specific region or
business sector and therefore their loss triggers
asymmetric shocks, disrupting global value
chains even more as they become increasingly
complex.

Table 1 — Main studies estimating the number of French company relocations

Study Method

Coverage and period Findings

Presumptions of offshoring
based on workforce downsizing
and increase in imports

Aubert & Sillard (2005)

Industry

(1995-2001) 13,600 jobs per year

sector-specific imports

Demmou (2010) Macroeconomic approach 9,000 jobs per year
Bonnal & Bouba-Olga Analysis of investment and .
(2011) divestment operations in France 2009-2010 7,250 jobs per year
Estimates based on personal
J. Arthuis (2005) interviews extrapolated using 2006 8,000 jobs

Fontagné & Dlsanto Use of CAM statistical survey

2009-2011, companies with 6,600 jobs per year

weekly surveys))

(2013) more than 50 employees
Lécrivain & Morénillas - SMEs with more than .
(2019) Use of CAM-PME statistical survey 50 employees, 2014-2016 300 jobs per year
Documentary monitoring
(Bref Rhéne-Alpes print magazine, 0 .
Chanteau (2008) Bodacc (Official Civil and Rhone-Alpes, 1993/1997/2003 | 019 % of establishments

Commercial Advertising Newsletter,

per year
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It is unfortunate that the same method has not
been reproduced with regularity as this would
have made it possible to monitor offshoring
trends over time. Comparability is restricted by
the sheer number of methods and scopes forming
the basis for estimates. Equally, since minimal
comparisons exist between methods under a
given scope, those methods cannot be calibrated
according to their tendency to overestimate or
underestimate the phenomenon of offshoring.

2. Data

2.1. The CAM Survey and Offshoring
Measurements

INSEE’s 2011 Chaines d’activité mondiales
(CAM) survey questioned a sample of approx-
imately 6,500 companies about any offshoring
operations they may have carried out between
1 January 2009 and 31 December 2011.> The
survey covers legal units (companies) that are
active, commercial and operational as at 31
December 2012, employ at least 50 workers at
the end of 2008, are based in France and carry
out a principal activity classified in the sectors
corresponding to sections B to N (excluding K)
of the Nace Rev.2 nomenclature, i.e. all manu-
facturing, construction and trade activities, plus
most other service activities, with the exception
of finance and insurance activities.

The survey defines offshoring as a “transfer of
national production abroad [capable of] taking
various forms: a transfer to a subsidiary based
abroad; a transfer to a company belonging to
another group, which is not a subsidiary and
is based abroad; a transfer to a company based
abroad that does not belong to the offshoring
company’s group; a transfer from a domestic
subcontractor to a non-domestic subcontractor”.
Although this definition is somewhat broad as
it includes subcontracting, unlike the definition
used by Fontagné & Lorenzi (2005), it is still a
less extensive definition than that used by certain
authors, such as Arthuis (1993), who includes
“non-localisation”.

Descriptive statistics on activities offshored
between 2009 and 2011 as measured by the
CAM survey are presented in Fontagné &
D’Isanto (2013): 4.2% of the legal units included
in the sample relocated between 2009 and 2011.
These authors argue that large enterprises,
exporting companies, companies in the manu-
facturing and information and communication
sectors and companies with subsidiaries abroad
offshore their activities more often than other
types of companies.

2.2. Additional Data

We additionally rely on data from three other
sources in order to obtain annual information
about company characteristics, namely INSEE’s
Fichier approché des résultats d’Esane (FARE),
annual structural statistics of companies from
the ESANE scheme with accounting informa-
tion derived from French company tax returns,
consistent with the information provided in
the Enquéte sectorielle annuelle; customs
data relating to French company imports;* and
ILO (International Labour Organization) data
concerning average wages in various countries.

Drawing inspiration from the work of Aubert &
Sillard (2005), we calculate rates of change
in various company characteristics over the
three-year period 2009-2011.

We end up with four groups of explanatory
variables:

- Ratios reflecting change in accounting vari-
ables and the rate of change in employment
(over the three-year period);

- Ratios reflecting change in customs variables
(over the three-year period);

- Size (3 categories) and sector (5 categories)
dummies’ (prior to the three-year period);

- (Prior) wage ratios comparing the average
wage in France with the average wage in the
country from which the legal unit imports
the most (total or specific) goods after the
three-year period.

Figures I to 111 show the distribution of the three
explanatory variables with the greatest explana-
tory power in the models estimated in Section 3.

In line with the intuition of Aubert & Sillard
(2005), Figure I reveals that companies that have
offshored activities exhibit a negative employ-
ment trend, on average, whereas the average
trend for companies that have not offshored is
slightly positive. Similarly, the first and third
quartiles and the median of the distribution of

3. Question S2Q3. We group cases of planned yet incomplete offshoring
together with cases of offshoring not being carried out.

4. This data is inherently deficient for studying offshoring: a number of
intra-European flows are incorrectly recorded despite various adjustments
having been made. The methodological challenge of this article is to bypass
this limitation by combining the customs variables with other explanatory
variables. This combination of variables is what will enable offshoring to
be predicted with greater accuracy. For customs variables, we distinguish
between imports of specific goods and total imports of goods: specific
goods are defined as goods that correspond to the company’s principal
activity.

5. BE (manufacturing)/FZ (construction)/Gl (trade, transport, hotels and
restaurants)/JKL (information and communication, finance, real estate)/
MN (professional, technical, scientific and administrative and support ser-
vice activities).
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Figure | - Rate of change in employment according to the existence of offshoring
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Note: Figures I, Il and 11l are box plots illustrating the distribution of explanatory variables. A rectangle is drawn between the first and third quartiles
and intersected by the median. The “box” thus produced is completed by a segment, the ends of which represent the upper and lower adjacent

values of distribution.
Source: CAM survey, FARE, INSEE.

changes in employment are higher for compa-
nies that have not offshored than for those that
have, even if there is an overlap between the
two distributions.

On average, companies that offshored some of
their activities in 2009-2011 see their depre-
ciation, amortisation and provisions increase
by less than other companies (Figure II). In
accounting, depreciation and amortisation are
used to account for the wear and tear, ageing
and usage of an asset (a machine or vehicle,
for example). To streamline an asset’s potential
renewal, a deduction corresponding to this wear

and tear is booked against the asset’s value each
year. Similarly, provisions record the deprecia-
tion of inventoried equipment and are deducted
from the income statement. One possible reason
for depreciation, amortisation and provisions
increasing less for offshoring companies could
be weakened investment in material assets ahead
of the offshoring of certain activities.

Similarly, on average, taxes paid in France fall for
companies that have offshored, whereas they rise
modestly for non-offshoring units (Figure III).
This can be explained by the reduced volume of
production in France in the wake of offshoring.

Figure Il — Rate of change in depreciations and provisions according to the existence of offshoring

1.0 -
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Change in depreciations and provisions 2009-2011 (%)

_1 0 o
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Offshoring
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Source: CAM survey, FARE, INSEE.
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Figure Il — Distribution of changes in taxes paid in France (%)
according to the existence of offshoring
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Source: CAM survey, INSEE.

Table 2 shows the conditional correlations
(calculated via logistic regression) between
the existence of offshoring and some explan-
atory variables used in the models presented
in Section 3. The fact that the learning models
include possible non-linear effects explains the
non-significance of the logistic regression coef-
ficients for certain prediction variables.

So, although we cannot use logistic regression
to identify potential causal effects, it does make
it possible to describe offshoring companies in
the CAM survey sample accurately: these are
the companies for which, all things being equal,
we observe an increase in production, financial
investment and staff numbers, as well as a
decrease in imports, production-related taxes
and tangible assets. The positive correlations
between the act of offshoring and changes
in the number of employees and production
volumes sold, which might seem counter-intui-
tive, can be explained by offshoring companies
generally being developing organisations with
funds to invest. This idea is explored further in
Section 4.2.

3. Offshoring Detection Strategy and
Model

Here, we propose a strategy that involves cali-
brating a model for predicting offshoring based
on data on relocations that have actually been
observed. Once calibrated, the model is used to
predict offshoring over periods during which
we do not observe relocations. We compare
the performance of different models in order to
select the most accurate one.

3.1. Looking Beyond Aubert & Sillard

By virtue of its microeconomic approach and
scale, Aubert & Sillard’s study (2005) has now
become the benchmark for quantifying offshoring
in France. Using their model, the authors can
detect a “presumption of offshoring” whenever
a company sees a decline in employment of more
than 25% accompanied by increasing imports of
specific goods (in proportion to the shutdown of
production in France).

We can test the relevance of their offshoring iden-
tification model on companies that responded to

Table 2 — Logistical model: conditional correlations with existence of offshoring

Variable Correlation p value
Change in production sold + <0.0001
Change in financial investment + 0.0007
Change in number of employees (natural persons) + 0.0022
Change in value added 0.044
Change in imports of specific goods 043
Change in production taxes 0.81
Change in tangible assets 0.96
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the CAM survey. In Figure IV, each dot corre-
sponds to a company in the CAM survey. Dark
grey dots indicate offshoring units and light grey
dots indicate non-offshoring units. The axes
correspond to the two explanatory variables
used by Aubert & Sillard (2005): presumptions
of offshoring according to their model therefore
appear in the lower right quadrant.

Contrary to the assumptions made by Aubert &
Sillard (2005), many companies have actually
managed to offshore activities without experi-
encing a decline in employment and an increase
in their imports of specific goods. There are
several possible reasons for this:

- Our evaluation focuses on companies, and
offshoring is most frequently carried out by
companies with multiple establishments. A
company may well have offshored an estab-
lishment and yet have recruited staff in other
establishments, leading to a positive trend in
total employment;

- The underlying global economic depression
between 2009 and 2011 is certainly a factor
in the decline in employment, including for
non-offshoring companies;

- Imports of specific goods may not increase after
offshoring if this corresponds to a production

link that is not a feature of the company’s prin-
cipal activity. They also may not increase if the
specific imports are consequently handled by
a French subcontractor whose business with
the offshoring company does not appear in the
customs data.

While this graphical representation does not
necessarily render the method used by Aubert &
Sillard (2005) invalid, the development of the
statistical models described below does allow
for a more granular analysis and a more accurate
prediction of offshoring.

3.2. Model Selection

The data on actual offshoring provided by the
CAM survey makes it possible to extend the
methodology of Aubert & Sillard (2005) and
apply it to other explanatory variables (presented
in Section 2.2).

The CAM survey’s offshoring variable is used
here as an explained variable in order to train
the prediction models. These models can be
used to apply the results from the three-year
period (2009-2011) to a longer period. The
CAM survey’s sampling method, which has
been designed to be representative of the

Figure IV - Offshoring according to changes in employment and imports of specific goods
(2009-2011)

Employment change rate (FTEs)
N
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Offshoring

0
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Change rate for imports of specific goods

Coverage: Companies in mainly commercial sectors, excluding agriculture and finance, employing at least 50 workers at the end of 2008.

Source: CAM survey, INSEE.
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coverage,® goes some way to justifying such a
generalisation.

We are therefore creating an offshoring detection
model based on numerous potential explanatory
variables, the influence of which on offshoring
will be estimated using a range of prediction
models. We have selected the following models:

- logistic regression, with an additional
log-logistic link function (to capture asymmetry
effects) and stepwise AIC selection of explan-
atory variables;

- random forest, with 1,000 trees and 20 varia-
bles randomly retained for the selection of each
node (from 30 explanatory variables);

- XGBoost forest model (boosting on CART,
learning rate of 1, consideration of unequal
sample composition in terms of offshoring,
maximum tree depth of 20, a single boosting
iteration, sub-sample of 0.63, and 3,000 trees
launched in parallel);

- implementation of the method used by
Aubert & Sillard (2005), with thresholds being
multiplied (rather than arbitrarily selecting a
single threshold as in their initial methodology)
— which makes it possible to estimate optimal
thresholds.

These algorithms were configured by comparing
their predictive performance. For the sake of
simplicity, we have only selected the algorithm
with the best performance within each model
family.

To estimate each of these models, we divide the
CAM survey sample into two sub-samples. The
first sub-sample, which comprises 90% of the
legal units that responded to the survey, is used
to select the model. This is also divided into
two samples (a “learning” sample, comprising
80% of these legal units, and a test sample,
comprising the remaining 20%) in such a way
that both of them have the same proportion of
offshoring legal units. The models are estimated
or “trained” using the learning sample, and their
predictive performance is compared using the
test sample. The second sub-sample is known
as the validation sample (10% of legal units
that responded to the survey). This is kept for

the purpose of making unbiased estimates of
the prediction scores for the model ultimately
selected. All the explanatory variables presented
in Section 2.2 are used as inputs for each model.

Figure V shows the relative performance of these
models using ROC curves,” and Table 3 shows
the Areas Under the Curve (AUC) in connection
with this.

The random forest model has the largest AUC,
covering most of the convex hull of the ROC
curves: this is the model with the best predictive
performance. As such, we use this model from
this point onwards in the article.® Incidentally,
the specificity of the FARE 2008 data means we
have to create a random forest with several fewer
variables for the 2008-2010 and 20062008
three-year periods, but the AUC for this falls
only by a few percentage points (see the second
column of Table 3).

Figure V demonstrates that the model proposed
by Aubert & Sillard (2005) was well founded,
but could be improved. Although the dotted line
associated with their model is indeed higher
than the first bisector (AUC score: 0.54), its
predictive performance is below that of models
which include more explanatory variables and
allow those variables to be freely combined. Our

6. Stratified sampling is used: 213 strata obtained by cross-referencing
sector and workforce class, with “systematic” random sampling within each
stratum. Legal units with more than 250 employees were surveyed com-
prehensively because of their economic relevance (they account for 61.3%
of the units in the sample).

7. ROC (receiver operating characteristic) curves are graphs that make
it possible for the predictive performance of different models to be com-
pared. In Figure V, each model is represented by a curve. At this stage,
each model returns a probability of offshoring for each company in the
test sample. Based on the discriminatory threshold used (above which off-
shoring is determined, and below which no offshoring is determined), the
model will have varying levels of specificity and sensitivity (i.e., the ratio of
true negatives to true negatives and false positives, and the ratio of true
positives to true positives and false negatives). In the lower left quadrant:
maximum specificity and zero sensitivity. The discriminatory threshold is
set at 1, so there are no positives (and therefore no false positives, so a
specificity value of 1). In the upper right quadrant: the sensitivity value is
1 and the specificity value is zero. The discriminatory threshold is set at
0. The challenge therefore lies in selecting a discriminatory threshold and
a model that strike an acceptable balance between specificity and sensiti-
vity. Curves closest to the upper-left corner will provide the best prediction
results. The area under the ROC curve (AUC) is a score that varies from 0
to 1 and quantifies this predictive performance. Preferred AUC values are
those that exceed 0.5 (the first bisector corresponds to the pure chance
model).

8. Subsequently, some of the results will use prediction percentage confi-
dence intervals, established using the infinitesimal jackknife method: see
Wager et al. (2014) and Mentch & Hooker (2016).

Table 3 - Predictive performance of models (AUC values)

AUC AUC (2008 model)
Logistic regression (cloglog, stepwise) 0.73 0.73
Random forest 0.80 0.78
XGBoost 0.78 0.77
Aubert & Sillard’s method 0.54 0.54
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Figure V — ROC curves for predicting offshoring

Sensitivity
= 1.0
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XGBoost First bisector

\ \ 0.0
0.4 0.2 0.0

Random forest

Note: To achieve a specificity of 0.8, the logistic regression model predicts offshoring with a sensitivity value of 0.5.

Source: INSEE, FARE and CAM - DGDDI, Customs.

selected model therefore predicts offshoring
more effectively than theirs.

3.3. External Validity Tests

The selection of our model is therefore based
on offshoring observed between 2009 and 2011.
Use of this model to predict offshoring over
the entire 1995-2018 period is predicated on a
strong assumption that the offshoring predictors
are constant. However, the underlying general
economic conditions between 2009 and 2011
are unusual in that this period is a recession,
during which offshoring patterns are potentially
idiosyncratic. Yet when this study was carried
out, there were no data available to make
comparisons with other periods: the CAM 2020
survey, which would go on to cover offshoring
in 2018-2020, was not yet available. We are
therefore forced to retain our prediction models
which were estimated during a period of under-
lying global economic depression, meaning we
run the risk of incorrectly extrapolating unusual
characteristics from the learning sample (termed
“overfitting” in machine learning literature). The
validity at other points in time (external validity)
of the random forest model we have selected can
be tested to some extent.

First, we compare the offshoring company
sample derived using our model with the actual
offshoring database maintained by the infor-
mation monitoring company, Trendeo. This
database is largely incomplete as it is constructed
using documentary monitoring of the daily and
regional press. Despite this, we can assume

ECONOMIE ET STATISTIQUE / ECONOMICS AND STATISTICS N° 540, 2023

that every relocation recorded in this database
is genuine (even if definition-related issues still
remain) and check how many of these relocations
our model predicted. Over the 2009-2018 period
(the common base shared by our study period
and the Trendeo database), our random forest
model correctly recorded 78% of the relocations
identified by Trendeo as offshoring. This is a
reassuring outcome for the purposes of calcu-
lating the macroeconomic flows associated with
offshoring (Section 4) because large enterprises
inevitably account for a significant proportion of
the aggregated values.

Second, we are using the 2016 CAM-PME
survey, a special version of the CAM survey
which covers only SMEs with more than
50 employees. By using this sample to esti-
mate our random forest model, our predictions
are limited to just 20% of actual relocations
(compared with a peak of 42% using 2011 CAM
data, see Section 3.4). The AUC score calculated
using this CAM-PME sample is only 0.58.

These two tests therefore provide mixed results:
our model’s predictive performance based on the
Trendeo database is good, but that performance
is average at best when the CAM-PME database
is used. How do we interpret this? Some of the
variations in performance are likely to be asso-
ciated with the size of the companies: our model
manages to recognise the most obvious instances
of large manufacturing sites being offshored,
which were reported by the press and therefore
appear in the Trendeo database. However, it
has a harder time detecting instances of SME
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offshoring, which are recorded by CAM-PME.
This size-related effect is certainly compounded
by a cyclical effect, linked to changes in the
underlying general economic conditions between
20092011 and 2014-2016 (periods over which
companies were questioned in the CAM and
CAM-PME surveys, respectively), and it is
impossible to distinguish between them.’

3.4. The Random Forest Model Selected

Figure VI shows two importance scores for the
different explanatory variables in the random
forest.!® The higher the score, the more the
variable contributes to the identification of
offshoring. In descending order of contribution,
the variables are: change in employment (natural
persons); originating country for imports of
specific goods ex post; change in depreciation,
amortisation and provisions; change in taxes
paid in France; and business category.

The random forest model does however struggle
to predict offshoring with certainty (none of the
estimated probabilities for offshoring exceeds
0.6). In addition, when using the test sample,
the model predicts that many relocations have
occurred for companies when this is not the case
(false positives).

We therefore look at the following three scenarios
to determine whether a company has offshored its
activities. With a view to estimating the correct
number of relocations (i.e., 6.1% of companies

9. In this respect, predictive machine learning methods are no substitute
for cyclical official statistics surveys. That was somewhat the premise of this
article: to overcome the lack of annual offshoring surveys by extrapolating
results from a one-off survey (CAM). The external validity tests carried out
on Trendeo and especially CAM-PME demonstrate the challenges inherent
in such a premise.

10. The score depicted on the horizontal axis indicates the predictive qua-
lity loss if the variable were removed from the set of explanatory variables.
The score depicted on the vertical axis is the SHAP value, which indicates
each variable’s contribution to the forecasting output.

Figure VI — Importance of explanatory variables in the random forest
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in the test sample), the central scenario sets the
probability threshold above which a company
will be considered to be an offshoring company.
This is therefore a plausible scenario in terms of
predicting the number of relocations. However, it
is liable to overfitting. Two additional scenarios
are introduced, one to predict 50% fewer relo-
cations (low scenario), and one to predict 50%
more relocations (high scenario), both in the test
sample. The probability thresholds above which
offshoring is considered to have occurred are
0.154 for the low scenario, 0.217 for the central
scenario and 0.285 for the high scenario."!

The percentages of correct predictions among
predictions of offshoring are higher in the
low scenario (Table 4). We will therefore use
this method when we need to obtain more
precise information about the characteristics of
offshoring (in terms of sector, company size,
etc.), without attempting to estimate the exact
number of relocations.

Table 5 shows different prediction quality scores
under the three scenarios: the high scenario
manages to return 42.0% of actual relocations,
albeit at the expense of a loss of specificity,
whereas the low scenario offers a high level
of specificity (97.5%), but returns fewer actual
relocations (17.0%).

4. Predicted Offshoring Results

4.1. Manufacturing Relocations, Primarily
to Europe

Using the variables in the model, each company
is assigned a probability of offshoring over the
three-year periods'? starting from 1995-1997

and concluding with 2016-2018, by means of
the random forest model. A presumption of
offshoring or no offshoring is then assigned
depending on the (low/central/high) scenarios
and their confidence intervals, which have
different offshoring prediction thresholds.

The number of relocations in a given year is
calculated as the average of presumed relo-
cations over the three three-year periods that
include that year.

Over the 1995-2018 period, an annual average
of approximately 1,000 companies are esti-
mated to have offshored in the central scenario
— either by closing one of their production
sites in order to shift production outside of
France, or by substituting foreign production
for a domestic subcontractor (Figure VII). The
low and high scenarios frame this estimate
(approximately 500 companies offshoring each
year in the low scenario, and 1,750 companies
in the high scenario). We also see a decline in
annual offshoring volume (—25%) following the
2009 crisis (the annual average is 980 over the
1995-2005 period, and 730 over the 2010-2018
period).

Three quarters of these companies are SMEs,
approximately one quarter are intermediate-sized
enterprises (ISEs), and large enterprises (LEs)
account for less than 1% of the companies

11. For the model based on the three-year periods of 2006-2008 and
2008-2010, the thresholds are 0.225 (central scenario), 0.294 (low scena-
rio), and 0.150 (high scenario).

12. The evaluation follows a three-year cycle to mirror the CAM survey’s
design: the question featuring in the survey questionnaire (and on which the
prediction models are trained) asks companies about the occurrence of any
offshoring in the last three years.

Table 4 — Prediction model confusion matrix (in total percentages)

Lack of offshoring in practice Actual offshoring in practice
Estimation of non-relocation in the low scenario 90.7 2.1
Estimation of relocation in the low scenario 6.0 1.1
Estimation of non-relocation in the central scenario 88.7 4.0
Estimation of relocation in the central scenario 54 1.8
Estimation of non-relocation in the high scenario 85.9 6.9
Estimation of relocation in the high scenario 5.0 21

Table 5 — Model prediction quality scores (in percentages)

Low scenario Central scenario High scenario
Sensitivity 93.8 94.3 94.5
Specificity 35.0 30.5 232
Average accuracy 91.8 90.5 88.0
Kappa score 18.2 225 19.5
F1 score 95.7 95.0 93.4
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Figure VIl — Annual breakdown of legal units predicted to have offshored activities
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predicted to be offshoring their activities. If we
weight each company by its employment, each
category (SMEs, ISEs, LEs) accounts for a third,
on average, over the 1995-2018 period.

Figure VIII provides a sectoral breakdown of
companies predicted to have offshored their
activities, for the low scenario.”® It comes as
no surprise that manufacturing accounts for a
significant proportion of predicted relocations.
This is the sector most affected by the extension
of global value chains. Hanson (2017) shows

that the phenomenon of offshoring affects
a small number of sectors within the manu-
facturing industry. One example is the auto
industry, which has been continually adapting
to a rapidly changing international market since
the late 1990s. This adaptation has notably led
to an internationalisation of value chains across
different hubs in North America, Europe and

13. In this scenario, the probability that the company predicted to have
offshored its activities has actually done so is higher than in the other two
scenarios, which means that the sectoral breakdown is more reliable.

Figure VIII - Sectoral breakdown of offshoring legal units (low scenario)
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East Asia. Production then combines part and
component manufacturing in low-wage coun-
tries with assembly in high-wage countries.
Despite the rising trend in offshoring within
the sector between 2000 and 2016, a large
proportion of relocations to countries with low
production costs is undertaken by a handful of
manufacturing groups. Head & Mayer (2019)
show that the five groups with the highest levels
of offshoring account for half of all relocations
during that period.

Alongside this manufacturing weight, which
partly reflects the internationalisation of
value chains, a number of relocations occur
in sectors that are traditionally not associated
with offshoring: professional activities (such
as consultancy services), administrative and
support service activities, information and
communication. This finding can be explained
to some extent by the CAM survey’s broad
definition of offshoring. Service offshoring has
boomed since the early 2000s. Pisani & Ricart
(2016) identify a total of 79 academic studies on
service offshoring, published between 1990 and
2014. This type of offshoring can exhibit specific
characteristics that differ from manufacturing
offshoring. Doh ef al. (2009) use US data to
demonstrate that, contrary to expectations, a
country is more likely to be a location to which
services are offshored if the average wage in
that country is high. The level of education and
the similarities in culture between the countries
of origin and destination are also key factors in
any decision to offshore services

A very limited number of relocations have been
recorded in sectors for which it would initially
appear counter-intuitive: construction, trade,
storage, and accommodation and food service
activities. While a risk of error in the model’s
prediction cannot be ruled out, it is worth
noting that 1% of the companies reporting to
have offshored between 2009 and 2011 in the
CAM survey belong to the construction sector
and 16% fall under trade, storage or accom-
modation and food service activities. These
cases can be explained by the survey’s broad
definition of offshoring, which incorporates
certain cross-border economic effects in addi-
tion to changes in subcontractors (in favour of
non-domestic producers).

Although we are unable to use the model to
directly ascertain the countries to which activities
are offshored, they can be deduced by observing
trends in the offshoring companies’ import flows.
We will assume that the company has offshored
its activities to the country in which its imports
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of specific goods have increased the most over
the study period (maximum imports). Figure [X
shows the significance of each geographical area
in total predicted relocations over the study
period, normalised by the value of recorded
import flows.

A high proportion of relocations are to countries
that border France: Germany, Belgium and Italy.
By contrast, Eastern European countries account
for a low proportion of offshoring — the fact that
these countries joined the EU in 2004 or 2007
does not appear to have resulted in an increase
in the rate of offshoring over the study period.
Europe is the most popular offshoring destina-
tion for all periods: in 2018, more than half of all
relocations were to Europe. Europe’s dominance
here is partly explained by the CAM survey’s
broad definition of offshoring, which likely
includes cross-border economic effects. This
finding thus provides context for the proportion
of countries with low production costs within the
offshoring data, particularly for manufacturing
offshoring.

Relocations to Africa (including Northern
Africa) are relatively minimal. There is a steadily
increasing pattern of offshoring to the Middle
East, Central Asia, South Asia and South-East
Asia over the same period, with these regions
accounting for almost a fifth of relocations, in
terms of value, in 2018.

Pierce & Schott (2016) attribute much of US
manufacturing’s decline to the outsourcing of
activities to China. Aubert & Sillard (2005)
demonstrated that, between 1995 and 2001,
China accounted for an average of 14.1% of
manufacturing relocations, compared with 6.9%
for the US. We observe similar values over this
period when we widen the coverage. However,
we see a downward trend for the proportions
for East Asia (where China is dominant) and
America (where the US is dominant), these
regions accounting for only a fringe minority
of relocations in 2018.

Figure X presents this information at individual
country level (rather than aggregated geograph-
ical area level), aggregating all offshoring flows
over the 1995-2018 period. The US and China
rank among the top offshoring destinations over
this period, but Germany and Belgium also
feature.

4.2. Is Offshoring a Procyclical
Phenomenon?

Offshoring (for which Figure VII shows the
general trend) increases between 1998 and
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Figure IX - Breakdown of geographical areas from which maximum imports of specific goods increased
for offshoring legal units (low scenario)
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Figure X — Economic magnitude of offshoring (via maximum imports of specific goods) 1995-2018
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2000 (strong growth years) and between 2006
and 2008 (strong GDP growth until Q3 2008). In
contrast, periods of slowdown in GDP correlate
with periods in which there are low levels of
offshoring: 2002 and 2009-2010. These two
factors therefore indicate offshoring’s potentially
procyclical nature.

Suggestions that offshoring may be procyclical
are also raised in the literature. For example,
Zlate (2016) shows that the output and value

added of Mexican magquiladoras (plants in
Mexico) correlate strongly with the US manufac-
turing cycle when observing the period between
1990 and 2007.

To test offshoring’s procyclical nature, we
compare the changes in offshoring (central
scenario) with changes in the margin and invest-
ment rates (Figure XI). Over the 1995-2009
period, the correlation of our offshoring series
is 0.70 with an investment rate of 0.70 and a
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margin rate of 0.35, confirming the assumption
that offshoring is procyclical over this period.

These correlations change in the aftermath of the
crisis in 2008-2009: the investment rate picks
up and the margin rate recovers, but offshoring
stagnates. The correlations invert (—0.35 and
—0.66, respectively), which indicates a change in
company behaviour. There are several possible
explanations for this, such as a sustained phase
of debt reduction measures introduced by
companies, thereby heightening their reluc-
tance to invest abroad, or more intense price
competitiveness within France over the period in
question (wage moderation and competitiveness
policies such as the CICE competitiveness and
employment tax credit).

Offshoring requires the investment of substan-
tial cash flows in a new “production mix”, as
defined by Schumpeter (1911). Building a new
production site overseas requires time, funds and
forward planning. These three elements are in

short supply during a turning point in the cycle, a
period that is also marked by radical uncertainty'*
when we observe the example of the 2008 crisis.
A differing interpretation could be that compa-
nies tend to abandon native subcontractors and
turn to subcontractors abroad during a crisis.
This is what Chilimoniuk-Przezdziecka (2011)
suggests. During economic booms, companies
prefer internal restructuring measures to external
ones (which include offshoring).

In the light of our findings, this behaviour is
more than offset by the discontinuation of
offshoring that requires a minimum level of
investment. Furthermore, it is uncertain whether
this subcontracting cost optimisation behaviour
is amplified during a crisis: use of non-domestic
subcontractors can be fully justified during

14. Knight (1921) introduces a distinction between risk, where the proba-
bility of each possible event can be measured, and uncertainty, where it
is impossible to quantify probabilities in that same manner. Uncertainty is
deemed to be radical whenever it is impossible to produce a list of possible
events linked to a risk.

Figure XI - Time-series comparison of offshoring, investment rate and margin rate
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periods of strong economic performance, for
the same cost-related reasons.

5. What Kind of Jobs Are Offshored?

5.1. Observing Job Losses Linked to
Offshoring

Our evaluation at legal unit level,'* following on
from before, is a necessary yet inadequate step:
necessary, because the CAM survey collects
information at legal unit level, which means
that the offshoring prediction models had to be
designed starting from that level, and inadequate,
because a number of large enterprises may have
offshored only one of their establishments, or
only a fraction of their activities. The aim of
this section is to filter down to establishment and
job level in order to quantify the number of jobs
affected by offshoring with greater granularity
(again drawing inspiration from Aubert & Sillard
(2005)).

We rely on the Déclarations annuelles de
données sociales (DADS — Annual Declarations
of Social Data) for this purpose. With this
database, it is possible to identify all establish-
ments and positions'® that form each legal unit
recognised by our model as having offshored
its activities. For all establishments affected,
and drawing inspiration from Aubert & Sillard
(2005), we presume that an establishment has
been offshored if:

- the establishment existed in ¢ but no longer
exists in #+2;

- the establishment has lost more than 25%
of its jobs, measured in full-time equivalents

(FTEs),"” between ¢ and #+2 (threshold applied
by Aubert & Sillard (2005) as it was below one
standard deviation of the mean variation in
employment).

We identify these establishments while consid-
ering any changes in SIREN numbers and the
phenomenon of “economic continuity” (whereby
an establishment and its workforce are taken
over by another legal unit, as defined by Picart
(2008)).

All jobs for establishments that disappear are
deemed to have been offshored. For establish-
ments that have lost more than 25% of their
FTEs,'® each of the jobs existing in ¢ is deemed
to be x% offshored (where x is the percentage
of jobs eliminated between ¢ and ¢+2). x there-
fore carries a weighting function. This method
ensures that the number of offshored jobs
matches the number of jobs lost between ¢ and
t+2 exactly (rather than using a calculation based
on jobs not found in #+2, since jobs could well
have been replaced in the intervening period).

Figure XII shows the change in the number of
jobs eliminated as a result of offshoring between

15. A legal unit is a legal entity under public or private law. This entity is
identified by a SIREN number. Establishments are identified by a SIRET
number and are production units that are geographically distinct yet legally
subordinate to their legal unit. A legal unit may include multiple establish-
ments.

16. The DADS database enables us to draw a distinction between “ancil-
lary” and “non-ancillary” positions; we have included only the latter in this
article. Non-ancillary positions are positions for which a defined annual
threshold for remuneration and work duration is exceeded.

17. Here, we calculate FTEs in the standard way, in the DADS, omitting
positions classed as ancillary and temporary work.

18. In reality, the number of offshored jobs is relatively insensitive to the
25% threshold: most establishments identified as offshored lost their entire
workforce.

Figure XIl — Number of jobs predicted to have been offshored
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2001 and 2018 in our three scenarios.'” In the
central scenario, offshored employment has been
trending downwards over the last decade: while
the average number of jobs eliminated each
year between 2001 and 2018 was 25,000, only
12,000 jobs were eliminated in 2018. However,
this figure disregards any jobs that may have been
created at the same time and does not consider
that people whose jobs have been offshored may
find another job. Furthermore, this figure reflects
only job losses in the company affected (and
not jobs that have been lost at the company’s
suppliers, customers or subcontractors).

In the manufacturing sector, Aubert & Sillard
(2005) identified an annual average of 13,600
jobs offshored between 1995 and 2001 (and
as many as 19,400 by adjusting their model’s
parameters). Our results are of a similar scale,
albeit with a slightly more comprehensive
coverage.

5.2. Using Propensity Score Matching to
Estimate Causal Job Losses

The advantage of the previous method lies in
its ability to identify specific positions that have
been offshored (see Section 5.3. for a study of
their characteristics). Nevertheless, it does have
two inherent risks of bias. First is a risk of over-
estimation, because the method ascribes all job
losses observed over the period to offshoring,
which is not necessarily the case for all of them.
Second is a risk of underestimation, because
the number of ex post jobs may have started to
increase again as a result of offshoring during
the period in question.

Another initial way to estimate the number of
jobs offshored is to use another CAM survey
question, which asks employers reporting
activity offshoring to indicate the number of
positions they believe they have offshored.?
This approach is what leads Fontagné &
d’Isanto (2013) to conclude that approximately
20,000 jobs in France were offshored over the
three-year period 2009-2011, but they caution
against overinterpreting this finding on the basis
of the information reported. This translates to an
average of 20.1 jobs eliminated per offshoring
company.

There is a second different way to estimate
the number of jobs offshored, which consists
of adopting a causal econometric evaluation
framework, drawing inspiration from Hijzen
etal. (2011). Using a double-difference method,
these authors compare companies that have made
foreign investments with comparable companies
(identified using a matching method) that have
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not. One of the challenges here lies in finding
companies that can be considered “comparable”.
However, the CAM survey makes it possible to
identify not only companies that have offshored
activities, but also those that have only consid-
ered doing so. When asked about possible
offshoring between 2009 and 2011, 4.2% of
companies (weighted data) answered “yes”,
3.1% answered “no, but it had been considered”
and 92.7% answered “no, and it had not been
considered”.

Our identification strategy is therefore to compare
companies that have offshored activities with
those that have considered offshoring activi-
ties but did not follow through with it. Some
of the unobserved characteristics are therefore
controlled (a previous desire to offshore activ-
ities).?! Once these unobserved characteristics
have been controlled, the act of having offshored
activities remains correlated with observed struc-
tural characteristics (business sector, size) and
with other, more context-specific, characteristics
associated with the perception of the barriers
to be overcome in order to offshore activities?
(information available in the CAM survey).

To aid comparability of the two samples
— companies that have offshored activities and
companies that have considered doing so — we
carry out matching based on the propensity
score. Several matching methods will be exam-
ined to check the robustness of results. In the
six methods proposed, we match companies that
share the same structural characteristics and/or
consider three barriers to be of equal importance

19. There are several potential breaks in the series, which render studying
the changes in the curve more complex:

- In 2008: transition from FICUS to FARE. We previously noticed accounting
approximations for a number of variables (such as financial investment).
Additional transition from Naf_rev1 to Naf_rev2 (more detailed, particularly
for customs data): imports of specific goods were identified less effectively
(overestimation, because all potential Naf_rev2 codes are retained);

-In 2003: transition from Naf 1993 nomenclature to Naf rev1 (same
concern for approximation in the activity/product codes, although the
change is less significant);

-In 2001: change in the way FTEs are calculated in the DADS.
Approximation of the employee identifier in the DADS: continuity of activity
is less readily identified, and fewer jobs are counted per establishment (the
two effects act at cross purposes). This major break is a good reason for not
observing data prior to 2001 in our retrospective estimates.

20. The question concerns the number of positions and not the number
of FTEs.

21. Unobserved factors persist to some extent (for example, the macroe-
conomic or regulatory environment of the country being considered as an
offshoring destination, which can influence the ultimate ability to offshore
activities or not).

22. Fourteen different barriers are listed in question 2.10 of the CAM sur-
vey questionnaire. We will focus on three of these barriers, because they
have a significantly different impact on offshoring companies compared with
companies that are considering offshoring but have not followed through:
therisk of patent infringements and/or non-compliance with intellectual pro-
perty rights’, the “need to be in close contact with existing clients”, and the
“considerable general difficulties in view of the expected gains”. Companies
that ultimately did not offshore activities are therefore more likely to answer
that they had faced these constraints than those that did. this is why these
variables are included in the propensity score calculation.
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in their offshoring plan (see Footnote 21). This
strictly corrects for sector and size-related
mismatches (over-representation of manu-
facturing companies and LEs or ISEs among
offshoring companies) as well as mismatches
linked to differing perceptions of the barriers
to offshoring. Table 6 shows the cumulative
gains in standardised proportional differences
between initial and matched samples for these
different matching methods (the higher the
gain, the greater the similarity of the samples
compared ex post with regard to the controlled
characteristics).

The unmatched double-difference estimate fore-
casts an average loss of 38 jobs per relocation.
The over-representation of large enterprises
and manufacturing companies among compa-
nies that have offshored activities is therefore
uncontrolled. However, like manufacturing
companies, large enterprises tend to experience
sharper falls in employment over the period.
Whichever method is selected, matching leads
to a more conservative estimate of job losses
per relocation. The more precise the match with
respect to the control variables, the more this
estimate decreases: an exact match results in an
average loss of 16 jobs per relocation.

The selection of the method to be used is
the result of a trade-off between internal and
external validities. The more precise the match,
the greater the internal validity of the estimate.
However, the more precise the match, the more
likely it is that the counterfactual sample will
consist of the same companies, drawn multiple
times, which exposes the sample to a risk of
overfitting.

Depending on the trade-off required between
internal and external validities, a range of values
can be calculated for the average job losses per

offshoring company (between 16 for exact
matching and 34 for 1:3 matching with replace-
ment). This range makes it possible to validate
the methodology specified in Section 5.1 on the
basis of results. This methodology estimates the
average job losses per relocation to be 29 (value
within the range).

By comparing this range with the number of
companies predicted to be offshoring their
activities in Section 4.1, the number of jobs
offshored in 2018 would be between 11,000 and
23,000, depending on the matching method used
(12,000 jobs were predicted based on the DADS).
Figure XIII shows the different possible series of
offshored jobs, according to the method selected.

5.3. Offshored Jobs: Victims
Over-represented Among the Most Stable

In addition to estimating the number of jobs
affected by offshoring, precisely identifying
affected jobs via the DADS (see the method
described in Section 5.1) means that their char-
acteristics and locations can be studied.

The French departments most exposed to
offshoring are those with major cities — not
least because they have the highest proportions
of manufacturing jobs (Figure XIV). Offshoring
due to cross-border economic reasons is evident
in the French border departments to the north
and east of the country.

Stable jobs are slightly over-represented among
offshored jobs (Table 7). Permanent contracts
apply to 91% of offshored jobs, compared with
87% when we consider general coverage (i.e.,
CAM survey coverage). Full-time employment
is also slightly more likely to be offshored (92%,
compared with 87% for the general population).
Engineers and technical company managers

Table 6 — Comparison of different methods for estimating job losses associated with offshoring

Estimated average job losses Cumulative gains ip standardised
Method ) . proportional differences

per offshoring legal unit (ATT) (matching quality)

1:1 matching without replacement (double differences) =27 <0

1:1 matching with replacement (double differences) -25™ +26

1:2 matching with replacement (double differences) -29™ +28

1:3 matching with replacement (double differences) -34" +29

Exact matching on size and sector (double differences) -24™ +35

Integral exact matching (double differences) -16" +41

Double differences without matching -387" /

Reported response in CAM (number of offshored positions) -20 /

Estimation via the DADS (see Section 5.1) -29 /

Note: 1:N matching signifies that N legal units in the control sample (legal units that have not offshored activities but have expressed a desire to
do so) are drawn for each legal unit in the processing sample (legal units that have offshored activities).
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Figure XIIl - Number of jobs predicted to be offshored by estimation method

Number of predicted offshored FTEs
70,000

60,000
50,000
40,000
30,000
20,000

10,000 1

0 \

%, -
%

SN

T
H H A DD
SEE S

Exact matching

N »
T S S Y w0 ®
Year
Workforce reported in CAM  ——— DADS method

1:3 matching with replacement

Source: INSEE, FARE and CAM - DGDDI, Customs.

Figure XIV - Distribution of positions eliminated as a result of offshoring, by French department
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Source : INSEE, FARE and CAM - DGDDI, Customs.

are slightly over-represented among offshored
jobs (13%, compared with 10% for the general
population) and the same is true of skilled
manufacturing workers (19%, compared with
13% for the general population). These over-rep-
resentations are explained to some extent by the
highly manufacturing nature of relocations and
the characteristics of the companies that decide
to offshore their production.

Offshoring continues to be an economic
phenomenon that is shaping the evolution of

ECONOMIE ET STATISTIQUE / ECONOMICS AND STATISTICS N° 540, 2023

manufacturing employment in France. While
offshoring appears to have declined since the
2009 crisis (down 25% between the periods of
1995-2005 and 2010-2018), the reindustrial-
isation observed in 2017-2018 has not halted
the rate of relocations. Offshoring is touted as a
major and ever-present problem in public discus-
sions and its quantification is a major academic
challenge.

We propose a new methodology for quantifying
relocations in this article, inspired by the current
literature. Data from INSEE’s CAM survey
makes it possible to identify actual offshoring
at the turn of the 2010s. This data is combined
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Table 7 — Characteristics of employees who have lost a job due to offshoring (%)

Variables Categories General coverage | Offshored positions
37 — Business and administration professionals 8 9
38 — Engineers and technical company professionals 10 13
46 — Administration and business associated professionals 8 9
47 — Technicians 7 10
48 — Supervisors, overseers 4 4
54 — Corporate administrative clerks 9 8
55 — Sales employees 8 4
Occupation category |56 — Personal services employees 2 1
62 — Skilled manufacturing workers 13 19
63 — Skilled artisanal workers 4 2
64 — Drivers 5 2
65 — Skilled workers in maintenance, storage and transport 4 3
67 — Less skilled manufacturing workers 6 9
68 — Less skilled artisanal workers 4 1
Other category 9 10
Aged 0-25 1 7
Aged 26-35 28 26
Age group Aged 36-45 29 30
Aged 46-55 24 29
Aged 56 and over 8 8
Full-time 87 92
Status Parttime 13 8
Permanent 86 91
Employment contract | Temporary 7 5
Other type of contract 6 5
Male 67 67
Gender Female 33 33

Note: Skilled manufacturing workers account for 19% of offshored positions, compared with 13% of positions in the general coverage.

Source: INSEE, FARE and CAM — DGDDI, Customs.

with customs and tax data to construct models
to predict offshoring. Estimating these models
enables us to estimate the number of companies
that have offshored their activities each year
over the 2001-2018 period, the scale of which
confirms the findings in the literature.

Offshoring’s impact on the decline in manufac-
turing employment is certainly less quantitative
than qualitative, which is also why it merits
inclusion on the political agenda. The baseline
figure of 10,000 jobs offshored each year must be
assessed in connection with the number of manu-
facturing jobs —and any comparison cannot afford
to ignore the relevant counterfactual (would
the companies have gone bankrupt without any
relocations whatsoever?). Qualitative impact can
be assessed by studying the characteristics of
employees whose jobs have been relocated: the
most stable are generally affected. Offshoring
therefore plays a role in the “destabilisation
of the stable” movement described by Castel
(2013). Given that relocations primarily occur
in the manufacturing sector, they undermine

a certain archetype of salaried manufacturing
employment: workers more likely to be on a
permanent contract, more likely to be working
on a full-time basis, and more likely to be skilled.

The various external validity tests (in which
our results are compared against the Trendeo
or CAM-PME databases) suggest that we
should be wary of too hastily making sweeping
generalisations based on the results, especially
in connection with SMEs covered in our study
(SMEs with more than 50 employees). Limiting
the data we use to a single year of the CAM
survey runs the risk of overfitting the model to
the macroeconomic conditions of 2009-2011:
matching these conditions too precisely could
result in the analysis failing to adapt to data taken
from other years. Future versions of the CAM
survey, which are scheduled for completion
every three years starting in 2020, will make it
possible to calibrate our offshoring prediction
models with greater accuracy and relevance.

The construction of long offshoring data series
remains an interesting support tool for making
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decisions. Although this does not enable us to
make very short-term predictions about changes
in offshoring (as FARE database accounting
information is made available several years after

to evaluate policies aimed at boosting compet-
itiveness on an ex post basis. Long series also
enable microeconomic and macroeconomic
determining factors behind offshoring to be

the period to which it relates), it does enable us examined in greater depth. O
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I nmost developed countries, the performance
of manufacturing firms in export markets
has become a major concern for policy makers.
This concern meets the widely acknowledged
view that it is mainly small and young inno-
vative companies that create the most wealth
and jobs in the long run. Policy makers now
acknowledge that at least some newly estab-
lished businesses are born globals in the sense
that they internationalize very early, if not at
birth, and make a large share of their turnover
in export markets from the very beginning of
their existence. However, in most industri-
alized countries, born globals still represent
a small percentage of all start-ups. A policy
issue is then whether more start-ups should
be encouraged to engage in such born-global
strategies and/or be offered specific support
schemes to help them fully exploit their inno-
vative and economic potential.

In the literature, the relationship between public
support and born-global strategies is seldom
addressed, even if the issue of international
entrepreneurship has a long tradition, which
can be traced back to the early contributions by
Cavusgil (1980), McDougall (1989), Oviatt &
McDougall (1994), Knight & Cavusgil (1996),
and Madsen & Servais (1997), among others.
In a seminal survey, Cavusgil & Knight (2015)
acknowledge the lack of policy-oriented studies
in this field. This means that current public and
policy discussions have largely rested on limited
evidence based on case studies rather than on
systematic evidence based on survey analyses
or on large-scale longitudinal firm-level data.
Moreover, none of the few recent studies that
provide systematic quantitative evidence on
the relative characteristics of born globals,
as Choquette et al. (2017) for Denmark,
Braunerhjelm & Halldin (2019) and Ferguson
et al. (2021) for Sweden, directly address the
issue of public policies.

In this paper, we fill this gap by investigating
the relationship between public aid and the
performance of born globals in the case of
France. More specifically, we analyse the rela-
tionship between key characteristics and relative
performances of French born globals and their
likelihood of obtaining two specific types of
public funds, namely subsidies and public
loans. For this, we use an exhaustive dataset
of French manufacturing firms that covers
the period 1998-2015. This dataset, unique in
France, has two main advantages compared to
those used in earlier literature. First, it provides
extremely rich and detailed information on
the production and export activities of a large

subset of French manufacturing companies,
thus enabling fine-grained measures of firm
performance. Second, this information can be
matched with exhaustive information on public
financial aid, specifically innovation subsidies,
and innovation, internationalization and invest-
ment loans, granted to these newly established
manufacturers.

This enables us to examine, for the first time
for France, the extent to which born globals
differ from other exporters in their reliance
on public support. Because born globals seek
fast and early internationalization, they might
have larger needs of external funding due to
their limited tangible resources. On the other
hand, because they are by nature less able to
offer domestic collaterals than firms which first
established themselves locally before expanding
abroad, they might also be the least apt to access
external funding.

Our key results are as follows. The born-global
status of a firm is positively related to its partic-
ipation in some supportive programs offered
by the French public investment bank such as
innovation subsidies and international loans,
but negatively related to its participation in
other programmes such as investment loans. A
rationalization of the aid system in favor of born
globals could then be desirable. First, while we
find a positive effect of investment and interna-
tional loans on the turnover of born globals, we
do not observe any statistically significant effect
of innovation loans and subsidies on recipients’
firms up to 5 years after being granted. Second,
the born-global performance advantages are
correlated with the exports scope but not with the
average quality of their exports. As a result, born
globals might be more in need of public funding
supporting their market expansion, which is the
case for international and investment loans more
than for innovation subsidies and loans.

The rest of the paper is organized as follows.
Section 1 reviews the relevant literature and how
we build on it. Section 2 describes the data and
provides some descriptive statistics about the
born-global phenomenon in France. Section 3
lays out our econometric analysis and discusses
the results, before some concluding remarks.

1. Literature Review

Our study relates to three main branches of
the literature. The first branch explores firm
heterogeneity in international trade. The second
one investigates the born-global strategy. The
third one focuses on policy actions aimed at
supporting the internationalization of small and
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medium-sized enterprises (SMEs), especially
young ones. In this section, we provide some of
the theoretical and empirical background behind
each branch of the literature and explain how our
study builds on their interconnection.

1.1. Firm Selection and Export Premia

In the late 1990s, a literature emerged, and
has dramatically expanded since, dedicated to
exploring the export and productivity nexus at
the firm level (see the seminal contributions of
Bernard & Jensen, 1995; 1999). The existence
of large export premia has been established for
various performance indexes, primarily turn-
over, employment, wages, productivity and
profitability (see ISGEP (2008) for cross-country
comparative evidence, and Bellone et al. (2008)
for detailed evidence from France). This literature
further showed that the productive advantage of
exporters over their non-exporting counterparts
is usually observed ex ante, i.e. before their entry
into export markets, supporting the theory that
heterogeneous firms make different choices in
terms of export strategy (Melitz, 2003; Bernard
et al., 2003). This mechanism is known in the
literature as self-selection into export markets
as it entails that only firms productive enough
to support the additional costs of exporting can
afford to expand their activity abroad.!

In the late 2000s and early 2010s, a second wave
of this literature mobilized richer datasets to
provide a better account of the variety of firms’
export strategies and of their relationship to firm
performance. From these works, some further
consensual findings emerged. First, the degree
of internationalization is positively related to
firm performance; in particular, firms that export
earlier, more intensively, and with more products
towards more destinations exhibit the highest
export premia (Crozet et al., 2011). Second,
productive efficiency is not the only determi-
nant of export participation: specific managerial
assets such as previous international experience
and social and networking capital, as well as
specific demand shocks, also play a large part
in explaining the diversity of the international-
ization path of firms (Albornoz et al., 2012; Aw
etal.,2019).

Overall, the literature on export premia leads
us to expect that the born-global strategy could
indeed be an attribute of start-up firms exhibiting
high-performance. For instance, those firms
could own specific innovative assets that make
them more able to scale their production to the
global level. They could also possess previous
international expertise, specific international
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managerial ability, or some higher productive
efficiency, each of which could allow them to
overcome more easily barriers to export. In our
research, we provide new evidence to support
these hypotheses, and we extend the literature
on export premia to the unchartered territory
of the relationship between export premia and
public support to firms.

1.2. The Born Global Strategy in Detail

Qualitative research on born globals has
expanded rapidly over the last decades, focusing
on documenting their characteristics and
understanding the underlying trends that give
rise to these types of firms (Moen & Servais,
2002). Among other results, these studies have
found that born globals are typically innovation
intensive (Andersson & Wictor, 2003; Knight &
Cavusgil, 2004) and human capital intensive
(McDougall et al., 1994, 2003; Knight, 2001;
Melén & Nordman, 2009; Del Sarto et al., 2021)
and are characterized by a production process
that is easily scalable (Kudina et al., 2008;
Cannone & Ughetto, 2014).

Although the literature on born globals has
expanded, little systematic evidence on the
extent or consequences of early internationali-
zation based on comprehensive datasets of firms
exists (Dabi¢ et al., 2020). Notable exceptions
are the recent papers by Choquette et al. (2017),
Braunerhjelm & Halldin (2019) and Ferguson
et al. (2021), which provide the first systematic
analyses of the relative performance of born
globals for Denmark and Sweden. However, a
puzzling finding of these first quantitative papers
is that born globals are not that different from
their counterparts who enter the export markets
more gradually. For instance, Ferguson et al.
(2021, p.12) conclude as follows: “The evidence
presented here suggests that there is no clear
advantage in terms of long-run employment,
turnover or value-added associated with a
born-global strategy.”

Our study builds on these premises and contrib-
utes to reducing the lack of reliable large-scale
firm-level evidence on the born-global phenom-
enon. First, we investigate whether our data on
France support the finding of unexceptional
performance of born globals or whether they
provide more support to the theoretical predic-
tions that born globals should outperform

1. The literature also provides some supportive evidence for the existence
of learning-by-exporting effects, implying an opposite causality that runs
from export to productivity (De Loecker, 2013). However, this finding is less
pervasive across countries, industries, and firms, and more sensitive to
methodological choices.
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their counterparts who export more gradually.
Second, we push the analysis of the distinctive
features of the born-global strategy further by
emphasizing the scope and the quality of firm
export portfolios. Third, we investigate whether
born globals display any distinguishable quan-
titative features in the way they benefit from
public support. In doing so, we shed new light
on recent policy-oriented issues that we now
briefly review.

1.3. Public Support in Question

The case for public action in favour of the inter-
national activities of firms is all but obvious.
Contrary to the case for public support to
innovation, which reached a kind of consensus
among academics and practitioners in the 2000s
(Aghion et al., 2009), such a consensus does
not yet exist for actions specifically dedicated
to sustaining the export strategies of firms. For
example, the literature on export premia has
mixed policy implications. On the one hand,
by emphasizing self-selection mechanisms,
this literature has been prone to conclude that
policies aimed at promoting the entry of firms
into export markets are likely to be a waste of
resources (Greenaway & Kneller, 2007). On
the other hand, by revealing the existence of
credit market imperfections that act as a barrier
to export participation, some further papers have
advocated in favour of policy actions aimed at
promoting the export participation of financially
constrained firms (Mafez et al., 2014).

Whether public policy should directly support
the internationalization of SMEs has also been
extensively debated in the business-oriented
literature (Acs et al., 1997). No large consensus
emerged on this issue, although many claimed,
in the 2000s and 2010s, the need to provide
born globals with adequate public support.
For instance, Wright et al. (2007) claim that
appropriate policy schemes must be designed
differently at different points on the spectrum
of firms, which can range from those that do not
and cannot internationalize to those that interna-
tionalize from their inception. In the same vein,
the policy reports by Eurofound (2012) and the
OECD (2013; 2018) also emphasize that policy
schemes designed to support SMEs’ traditional
modes of gradual internationalization might not
be effective, or even be counterproductive, when
the target is other types of exporters such as born
globals. For instance, Eurofound (2012) notes
that public support measures to foster start-ups
often include eligibility criteria which hinder
born globals’ access to the instrument. This
might be, for example, the requirement to have an

established home market or a well-tested product
or service before qualifying for financial support
for internationalization or the implicit necessity
to have sufficient financial resources to cover
costs, as reimbursements will be provided only
later on. On the other hand, the OECD (2013)
emphasizes that only a few OECD countries
have policy support programmes specifically
dedicated to born globals and makes the basic
claim that those specific programmes should be
more widespread across OECD countries.

Beyond those specific policy schemes, the
international entrepreneurship literature also
emphasizes the complementary role of other
policy measures dedicated to support the
general investment activities of born globals
(Cavusgil & Knight, 2015; Sui & Baum, 2014).
A key argument here is that born globals usually
expand rapidly in external markets because they
exploit specific intangible assets. As young and
innovative firms usually face stronger financial
constraints than other firms (see, among others,
Meuleman & De Maeseneire, 2012), it is likely
that born globals also face stronger financial
constraints than other newly established firms
that follow more traditional internationalization
paths. Indeed, born globals are known to lack
domestic collateral, as they earn a large share of
their revenues in foreign markets early in their
life. In this context, one might wonder whether
policy actions aimed at easing the financial
constraints that bear on innovative firms benefit
born globals especially.

Considering specifically the French case, public
support for young and innovative firms can be
traced back to the late 1960’s with the creation
of the Agence nationale de valorisation de la
recherche (a public agency dedicated to the
industrial valorisation of research and aid for
innovation, created in 1967, which after various
reorganisations is now part of Bpifrance — see
below). However, in the late 2000s, the innova-
tion dynamics in France were still considered
too weak (OECD, 2014), with firms that were
willing to innovate declaring a lack of external
and internal funds and the cost of innovation
as their primary obstacles. In this context, in
the end 0of 2012, the French government created
Bpifrance? as a one-stop shop to better allocate
public support to French firms. Bpifrance uses
different types of instruments, from subsidies to
loans, and provides support not only for inno-
vation projects but also for internationalization

2. Bpifrance was created as a merger of three pre-existing public institu-
tions dedicated to business-oriented policy actions in France: OSEO, CDC
Entreprises and the Fonds Stratégique d'Investissement (FSI).
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and investment projects.®> Born globals, like
any other firm in France, are eligible for this
support conditional on some criteria for size, age
and financial health that vary according to the
instrument. However, none of these instruments
is specifically designed to target born globals.

Considering the likelihood of benefiting from
public support, Huergo & Moreno (2017) show
that firm characteristics impact the likelihood
of Spanish firms participating in various R&D
support programmes and that this impact varies
across the types of tool and, in particular,
between loans and subsidies. Interestingly,
they show that the export status of the firm is
positively linked to the likelihood of benefiting
from a European R&D support programme but
not from a national subsidy. Our paper adds
to this line of research by investigating the
extent to which the born-global status of a firm
is related to its participation in various types of
supportive programmes offered by Bpifrance.

2. Data, Definition of Key Variables,
and Descriptive Statistics

2.1. Data Source

We use three main sources of micro-level data.
First, we rely on data collected by the French
national statistical office, INSEE, namely the
FICUS-FARE database and the LIFI database.
The FICUS-FARE database covers the universe
of French firms under the BRN and RSI tax
regimes and, since 2008, the micro-BIC regime.*
It includes key firm accounting information
such as turnover, value-added and number of
employees. The LIFI database is built from a
survey and allows us to complement firm-level
information with additional information on the
ownership structure of the firm. Specifically, we
can identify whether the firm is an independent
business or a subsidiary within a domestic or
foreign group.’

Second, we rely on detailed firm-level data on
exports derived from French Customs records.
These additional data allow us to identify both the
product exported by the firm and the destinations
that the firm serves. Destinations are defined at
the country level and correspond to the final
destination of each export flow recorded by the
Customs Office, and products can be differen-
tiated up to the 10-digit product classification
code, although in this research, we use more
aggregated NC product classifications to compute
our product scope and product quality indexes.®

Finally, we merge the INSEE and Customs
firm-level data with detailed firm-level data on
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public aid from Bpifrance records. This unique
data source provides us with exhaustive infor-
mation on the type, amount and timing of the
public aid that Bpifrance (itself or the previous
public institutions) offered to French firms over
our period of observation. The information
provided in the Bpifrance database allows us
to distinguish among various instruments that
differ either in terms of type (loans versus
subsidies), or in terms of the activity targeted
(investment, internationalization, or innovation).

More precisely, “investment loans” aim at
financing investment in intangible assets that
firms need to develop their activity in general.
Such loans can cover expenses related to
product upgrading, or environmental protection,
external growth, recruitment and training of the
sales team, development works, prospecting,
advertising, acquiring materials, developing
software packages, purchasing equipment with
low resale value, maintaining working capital
requirements, etc. “International loans” are
specifically dedicated to support external growth
in foreign markets. Such loans can be used to
finance the increase in working capital generated
by an internationalization project, investment
in intangible assets, or investment in tangible
assets with low pledge value. Finally, “inno-
vation loans” are dedicated to supporting the
development of new and innovative products,
services or processes by firms. Because they are
loans, each of the above three financial supports
are allocated according to traditional bank
criteria related to the firm’s capacity to make
monthly payments, although these criteria might
differ slightly from one instrument to another.”

The two last instruments we consider in our study
are of the subsidy type. First, Bpifrance grants

3. More detail on the different instruments and their eligibility criteria is
given in the data section below.

4. The "‘BRN” (Bénéfice Réel Normal) and “RSI” (Régime Simplifié d’'Impo-
sition) are the two main tax regimes for all types of for-profit businesses in
France. The “micro-BIC” regime is a simplified regime applicable to very
small firms whose total sales do not exceed 170k euros if the firm operates
within the real estate and trade sectors, or 70k euros otherwise.

5. Contrary to the FICUS-FARE database, the LIFI database is not
exhaustive, as only French companies in the private sector with a port-
folio of equity securities greater than €1.2 million euros, with a turnover
greater than 60 million euros, or with a salaried workforce greater than
500 people, regardless of the sector of activity, are surveyed (in addition to
all the heads of groups from the previous year and the companies directly
owned by a foreign company). Consequently, if some firms are owned by
French companies below the abovementioned thresholds, they will appear
as independent instead of affiliated in our sample.

6. Specifically, we compute our scope variable at the 6-digit product clas-
sification level as in Choquette et al. (2017) and the quality variable at the
8-digit product classification level to follow Manova & Yu (2017), our bench-
mark methodology paper for this index.

7. We do not have access to the selection criteria used by Bpifrance to
determine the allocation of each type of loan. What we do know is that
eligibility criteria are very similar. For all types of loans, any SME and
ETl is eligible on the condition that the firm is independent or is less than
25% owned.
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“repayable advances” to support innovation
projects in their development stage.® Specifically,
repayable advances aim to finance the produc-
tion and development of prototypes, pre-series,
pilot or demonstration installations, intellectual
property expenses, standards upgrades, designs
and market test studies. Second, Bpifrance
grants “pure innovation subsidies” to support
innovative projects at an early stage. These
subsidies can be used to finance evaluations
of the feasibility of an innovation project, the
establishment of technological partnerships, and
R&D expenditures.

2.2. Sample Construction

To build our sample, we merge the three datasets
mentioned above over the longest common time
coverage, i.e. 1998-2015, and then restrict our
dataset to firms that declare a main activity code
within the range of manufacturing activities
(NACE Rev. 2 industries 10—33) at their date of
entry’® and a birth date within the range of 1998
and 2010.'° Overall, this raw sample consists of
317,095 firms. The average firm in this sample
employs 7.2 people and generates turnover of
approximately 1,583k euros (see Table Al in
the Appendix).

As any other large dataset on firms, ours is noisy
and includes values that we consider highly
dubious. To avoid our results to be driven by
those inconsistent values, we drop observations
with negative or null turnover and employment
and strictly negative value added and assets,
as well as export intensity (defined as the ratio
of firm total export values to firm total sales)
greater than 1. After this cleaning, our remaining
sample consists of 101,470 firms, employing on
average 18 people and generating a turnover of
approximately 3,524k euros. The main driver of
the increase in the average firm size of this sample
as compared to the raw sample is the exclusion
of firms with zero employees or turnover.

On this cleaned sample, we perform two more
selections. First, for both comparability and
conservative purposes, we remove firms that
report employment and turnover values at
inception in the top 1% of the corresponding
distribution. For comparability purpose, this
is similar to the selections made by Choquette
et al. (2017) and Ferguson et al. (2021) which
are our benchmark papers. For conservative
purposes, it limits the risk of confusing spinoffs
as new business entities.!! After this first selec-
tion, we are left with a sample of 96,434 firms. In
this sample, the average firm employs 7 people
and generates a turnover of approximately
679k euros.

The second selection consists in removing
firms that do not survive for at least six years,
as observing firms in the first years of their
existence is necessary to define our different
firm status (see the next section). This results
in a final sample of 244,061 observations for
24,399 firms. These firms on average employ
7.7 workers and generate a turnover of approx-
imately 970k euros. We provide more detailed
comparisons between our raw, cleaned, inter-
mediary, and final samples in Table Al of the
Appendix. Those comparative statistics show
that our final sample is quite representative
of our raw sample despite a size and survival
biases in favor of exporting firms as compared
to non-exporting ones.'?

2.3. Key Variables
2.3.1. Defining the Born-Global Status

One important challenge is building a definition
of born-global firms that can be easily applied
to large-scale datasets and can allow for fruitful
analyses and cross-country comparisons. The
most common definitions currently in use rely
on both an arbitrary measure of early entry
into exports and an arbitrary measure of high
exposure to exports. The definition we use here
is very close to the one initially introduced by
Choquette et al. (2017).

Specifically, we define born globals as French
firms that have an export intensity of at least
20% for at least one year in the first three years
of their existence. Relatedly, we define born
exporters as firms that export within three years
after birth but have an export intensity less than
20% each year over that period and late exporters
as firms that export in their fourth year after birth
or later. Finally, non exporters are firms that
never export over our period of observation. For
each category, we build a corresponding dummy

8. Repayable advances are grants that the firm must repay to Bpifrance
after (and only if) the innovation project is successful.

9. Our restriction to manufacturing firms is primarily due to data limitations,
as service exports are not recorded in French customs transaction data.
However, it also facilitates comparability, as the previous quantitative evi-
dence provided by the literature focuses on manufacturing firms only.

10. We exclude firms that are highly inconsistent in the birth date they
declare during the period of observation or that show too large a dis-
crepancy between their self-declared birth date and their first year of
observation in our dataset. Specifically, we drop firms with a gap larger than
two years between the declared birth date and the first date of observation.
11. Being able to control for the firm ownership through the LIFI dataset
is not enough to exclude this risk. Ferguson et al. (2021) additionally take
advantage of a unique feature of the Swedish dataset that allows for the
precise identification of spinoffs, as it includes the percentage of the initial
workforce which originated from a same former employer.

12. In an additional Online Appendix, we further provide robustness
checks of our key results by running our regressions on the alternative raw,
cleaned, and intermediary samples.
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variable that takes the value 1 if the firm fits in
the category, 0 otherwise.!?

2.3.2. Defining our Key Variables

We use three main variables to measure firm
economic performance: Employment, measured
as the number of full-time equivalent employees,
Turnover, measured as the value of sales and
Labour productivity, defined as the ratio of
value-added to the total number of employees.

We capture the firm exporting strategy by the
scope and the quality of the export portfolio of
the firm. The export scope of firm i in year ¢
is measured through two complementary vari-
ables: Product scope, proxied by the number
of HS 6-digit different products exported,'* and
Destination scope, proxied by the number of
foreign countries reached as final destinations by
the exported products. The quality of the export
portfolio is measured by a variable (Product
quality) built following Manova & Yu (2017)
as the difference between the producer’s log
price (unit value) for the HS 8-digit product
category the firm is exporting and the average
log price of the same product across all firms
exporting it. For firms exporting several prod-
ucts, we measure overall product quality as the
weighted average of the product quality for each
HS 8-digit product across all products the firm
is exporting, using the export values as weights.

Finally, to capture the public support granted
by Bpifrance to firm i in year ¢, we construct 4
dummy variables that identify separately whether
firm 7 has benefited in year ¢ from an investment
loan, an international loan, an innovation loan
or an innovation subsidy. Note that the latter
category pools together repayable advances and
pure subsidies.

2.3.3. Control Variables

In our empirical analysis, we control for several
firm characteristics that might influence economic
performance independently of the firm’s born-
global status. Following the earlier literature on
export premia, we use two additional controls:
Firm size, computed as the sum of tangible and
intangible assets (in thousands of euros), and Firm
ownership, a qualitative variable taking 3 values
depending on whether the firm is 1) identified in
LIFI as owned by a French company, 2) identi-
fied in LIFI as owned by a Foreign company, or
3) residually considered as independent.

2.4. Descriptive Statistics

According to our data, born globals represent a
low percentage of active manufacturing firms
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in France. As shown in Table 1, in our sample,
non-exporting firms represent more than 80% of
entering firms in all the observed entry cohorts
except the last one. Over the entire period, born
globals represent around 3% of newly created
businesses. Added to the born exporters, early
internationalizing firms represent around 12% of
all firms that entered the French manufacturing
sector over the period 1998-2010 and survive
at least 6 years.

Table 1 also illustrates the general trend of
decreasing firm dynamism in French manufac-
turing over our period of investigation. However,
the born-global phenomenon has remained rela-
tively stable over that period. At the exclusion
of the exceptionally high value for 2010, the
percentage of born globals stood around 2.8%
of manufacturing companies created each year,
a figure consistent although slightly below that
observed in Sweden and Denmark, which was
of 3 and 4% respectively (see Ferguson et al.,
2021, and Choquette et al. 2017, respectively).

From the earlier literature, we expect born-global
firms to display distinct characteristics from non
or less exporting ones.!*> Various export premia
computation exercises comfort this expectation.
Specifically, we show that born globals generate
a higher turnover, employ more workers and are
more productive than their counterparts that
follow later or less intensive internationalization
paths (Table 2).'

We further show that the better performances
of born globals persist over time, although the

13. We tested the robustness of our results to changes in the definition
of born globals. First, we changed the criteria for the persistence of export
behaviour over the first years of the firm’s existence by imposing that our
baseline export intensity threshold of 20% prevails on average over the
three first years of activity instead of “at least once”. This makes our defi-
nition closer to the one used by Ferguson et al. (2021). Second, we made
the lower bound on the export to turnover ratio a stricter bound (25%) and
a weaker bound (15%). Finally, we changed the length of time after birth
during which a firm must start exporting to be qualified as born global by
making it shorter (2 years) or longer (4 years) than our baseline definition.
All our results are robust to these changes of definitions.

14. Two products are considered as different if they are not classified in the
same item of the Harmonized Commodity Description and Coding System
(HS) of UN COMTRADE at the 6-digit level. The HS is the standard classi-
fication of products for trade data.

15. In Table A2 of the Appendix, we provide summary statistics on our
variables of interest across different categories of firms: born globals, born
exporters, late exporters and non exporters. Those statistics show that the
average values of the performance variables are systematically higher for
born globals than for any other category of firms.

16. Counterparts means firms of similar size and ownership status, belon-
ging to the same industry, born in the same cohort and observed in the
same year. Note that our results are not all in line with the previous quan-
titative evidence on Danish and Swedish firms established with the same
methodology. First, in contrast with Choquette et al. (2017), who find no
productivity premium for Danish born globals, we do observe such a pre-
mium in the French case. Second, contrary to what Ferguson et al. (2021)
found for Swedish firms, we find that the born-global premia in France do
not fade out after we control for firm ownership and are visible although we
exclude firms with the top 1% of initial firm employment to limit the risk that
we consider spinoff firms as new business entities.
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Table 1 - Distribution of entrant firms by type and entry year

Year of entry No. of entrants Born globals (%) | Born exporters (%) | Late exporters (%) | Non exporters (%)
1998 2,893 3.08 10.37 6.19 80.37
1999 2,755 3.12 9.76 5.95 81.16
2000 2,754 240 8.50 6.86 82.24
2001 2,628 3.23 8.75 5.71 82.31
2002 2,487 2.69 8.12 6.47 82.71
2003 2,281 2.59 7.76 6.66 82.99
2004 2,142 3.08 7.19 5.37 84.36
2005 1,769 2.26 8.59 6.44 82.70
2006 1,554 2.90 9.33 5.15 82.63
2007 1,324 272 7.10 4.00 86.18
2008 520 2.50 8.46 3.08 85.96
2009 909 3.85 10.01 297 83.17
2010 383 6.79 10.97 3.92 78.33
Total 24,399 3.17 8.84 5.29 82.70

Sample: Manufacturing firms born between 1998 and 2010 and surviving at least 6 years.

Table 2 — Economic performance by exporter type

Turnover Employment Labour productivity
() 2) ©) “4) ©) 6)
Born globals 1.551%** 0.784* 0.742** 0.434** 0.146*** 0.059**
(0.046) (0.049) (0.035) (0.037) (0.021) (0.023)
Born exporters 1.240% 0.463*** 0.613*** 0.285*** 0.055*** -0.025*
(0.027) (0.034) (0.020) (0.025) (0.011) (0.015)
Late exporters 0.773*** Ref. 0.345*** Ref. 0.079*** Ref.
(0.027) (0.019) (0.011)
Non exporters Ref. - - - - -
Firm size (Assets) 86.30*** 52.98*** 68.90*** 45.08*** 16.80** 9.13*
(20.29) (12.75) (16.18) (11.24) (3.387) (2.192)
Independent firm Ref. Ref. Ref. Ref. Ref. Ref.
French ownership 0.196™** 0.216** 0.126™** 0.139*** 0.005 0.015
(0.007) (0.014) (0.008) (0.010) (0.006) (0.010)
Foreign ownership 0.474** 0.536*** 0.241** 0.262*** 0.148** 0.153*
(0.079) (0.092) (0.049) (0.056) (0.074) (0.083)
R? 0.327 0.289 0.208 0.221 0.250 0.190
Number of observations 244,061 42,433 238,103 42,249 238,103 42,249

Note: OLS estimates. Each model includes industry, year and year of birth fixed effects. ***, **, and * indicate significance at the 1, 5 and 10%
levels, respectively. Standard errors clustered at the firm level are in parentheses.
Sample: Firms surviving at least 6 years, excluding non-exporting firms for columns (2), (4) and (6).
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gap narrows up with the performances of late
exporters after 3 years of existence. We illus-
trate this tendency in Table 3 in which we report
the employment premia of each category of
exporters compared to the non exporter firms.!”
By contrast, the gap between the performance of
exporting firms (all categories confounded) and
the one of non exporters increases after 6 years
of existence.

Finally, we show that born globals also differ
from more traditional exporters in terms of the
scope and quality of their exports (Table 4).
French born globals indeed have on average
101% more destinations, and 85% more
export products than late exporters and they

export products of higher average quality.'
This finding pushed us to design our empirical
strategy, described in the next section, such that
export strategy variables enter as determinants
of the probability of receiving public support
along with the firm exporter status.

17. This convergence tendency is also observed when the export premia
are computed in terms of turnover or labour productivity. Those additional
results are reported in the Online Appendix S1.

18. In the Online Appendix (see Table S1-4), we further show that each
export strategy variable is significantly associated with firm economic per-
formance. When interacting born globals with their export scope, we find
that larger scopes (both in destinations and in products) are associated
with better performances. These premia are larger for born globals than for
other exporting firms. We also find that product quality is associated with
better firm performance, but the premium is not significantly larger for born
globals than for other exporting firms.
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Table 3 — Export premia over the firm life cycle measured in terms of employment

Employment
1to 3 years 4 t0 6 years 7 and more years
() 2 ©) “4) () (6)

Born globals 0.731** 0.509*** 0.664*** 0.397** 0.804** 0.411%

(0.034) (0.039) (0.040) (0.039) (0.056) (0.048)
Born exporters 0.587*** 0.343*** 0.576*** 0.272%* 0.678*** 0.266***

(0.019) (0.026) (0.023) (0.026) (0.033) (0.030)
Late exporters 0.247*** Ref. 0.321%** Ref. 0.424* Ref.

(0.019) (0.019) (0.026)
Non exporters Ref. - Ref. - Ref. -
R? 0.192 0.221 0.232 0.221 0.203 0.221
Number of observations 70,514 12,532 69,669 11,963 97,920 17,754

Note: Each OLS estimate includes the same control variables as those in Table 2. For the sake of space saving, we do not report the coefficients
on the firm control variables. ***, **, and * indicate significance at the 1, 5 and 10% levels, respectively. Standard errors clustered at the firm level

are in parentheses.

Sample: Firms surviving at least 6 years, excluding non-exporting firms for columns (2), (4) and (6).

Table 4 — Scope and quality of exports by exporter type

Destination scope Product scope Product quality
(1) 2) @)
Born globals 1.015*** (0.028) 0.851*** (0.028) 0.081%(0.046)
Born exporters 0.310"* (0.014) 0.308*** (0.015) -0.005 (0.039)
Late exporters Ref. Ref. Ref.
Firm size (Assets) 23.920***(7.736) 26.930%** (4.235) -8.125 (5.573)
Independent firm Ref. Ref. Ref.
French ownership 0.123*** (0.012) 0.124*** (0.012) -0.005 (0.019)
Foreign ownership 0.157** (0.071) 0.158** (0.069) 0.063 (0.097)
R? 0.280 0.214 0.061
Number of observations 27,209 27,209 26,891

Note: OLS regressions, where the dependent variables are expressed in log for columns (1) and (2), but not for column (3) (product quality has
negative values). Each regression includes the same control variables as those in Table 2. ***, **, and * indicate significance at the 1, 5 and 10%
levels, respectively. Standard errors clustered at the firm level are in parentheses.

Sample: Exporting firms surviving at least 6 years, for which Customs data on the dependent variables is available.

3. Which Firms Receive Public
Aid and What Impact on their
Performance?

3.1. Empirical Strategy

In order to investigate the relationship between
born-global status, firm economic performance
and the public support granted by Bpifrance, we
proceed in two main steps. First, we estimate the
likelihood of receiving various types of public
aid by type of exporter. Second, we estimate
the impact of receiving a public support in year
t on the firm performance in subsequent years.

In the first step, we estimate the following probit
model on the subsample of exporting firms:

Pr(y,, =1Z,)=Pr(Z,0+u, >202Z,)

(1
= Pr(Zi,tQ 2 _ui,t|Zi,t ) =F, (Zi,te)'
where y,, is a dummy variable that takes the
value 1 if firm i received public aid in year ¢.
Fis the standard normal cumulative distribution
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function, F(Z,8)=(z,0)=[""%—adt, and

= o
u,, ~ N(0,1). Z is a vector of firm-level control
variables that includes Firm export type, Firm
size and Firm ownership and our three perfor-
mance variables, Turnover, Employment and
Labour productivity.

In the second step, we address the relationship
between performance in z+k and public aid
received in ¢ for the subsample of born-global
firms, by comparing their performance before and
after receiving a loan or a subsidy from Bpifrance
in a difference-in-difference setting. Specifically,
we estimate the following equation that is derived
from an event-study framework using the full
performance histories of born globals:

5
Perf,, = Y'8,1(t=1 +k)did, +a, +0,
k==2

: (2)
+ Xitﬂ + U,

with Perf alternatively one of our three perfor-
mance indexes (Turnover, Employment and
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Labour productivity). 1 (t =+ k) is an indicator
for whether year ¢ is k years far from year ¢* of
receiving the public support, k varying between
—2 and 5. Our key explanatory variable Aid,
represents alternatively each type of aid (inno-
vation subsidy, investment loan, international
loan and innovation loan). X,, is a matrix of
time-varying control variables which include
Firm size and Firm ownership. We also add firm
fixed effects ¢, in this regression to control for all
unobservable, time-invariant firm characteristics
that might impact the firm’s performance. 6, is a
vector of year fixed effects. In this specification,
each coefficient 6, measures the change in the
performance variable between —2 and ¢+ for
born globals that received an aid compared to
those that did not.

3.2. Results on the Likelihood of Receiving
Public Support

Based on the literature, we expect an ambiguous
relationship between born-global status and the
likelihood of receiving public support. On the
one hand, born-global firms may have easier
access to public aid because they are better
able to overcome the fixed costs of preparing
an aid application or because they have a higher
expected benefit from aid and therefore a greater

incentive to apply. Additionally, depending on
their selection criteria, public investment banks
might be more willing to allocate aid to higher
performing firms, and we have shown that born
globals perform on average better than other
types of firms. On the other hand, born globals
might lack domestic collateral and could be seen
as less reliable or more risky borrowers.

The estimation results of equation (1) high-
light this ambiguous relationship in two ways.
First, the likelihood of obtaining an innovation
subsidy appears higher (by 1 percentage point)
for born globals than for late exporters (Table 5).
This finding is consistent with the idea that born
globals are more innovative than newborn firms
on average, and are consequently more likely
to obtain innovation subsidies from public
agencies. Second, born globals also appear
more likely than late exporters to receive an
international loan but less likely to receive an
investment loan. On the one hand, this finding
is consistent with the idea that born globals may
have lower fixed costs or expect higher returns
to their internationalization activities than late
exporters. This would incentivize them to seek
out and/or this would allow them to obtain
loans linked to these activities. On the other
hand, it also supports the idea that being granted

Table 5 - Likelihood of receiving public support by firm type

Innovation subsidy

(1)

International loan Innovation loan Investment loan

(2) (3) (4)

Born globals 0.0103*** 0.0025** 0.0003 -0.0026***
(0.0017) (0.0008) (0.0008) (0.0009)
Born exporters 0.0044*** 0.0018*** 0.0005 -0.0027***
(0.0014) (0.0006) (0.0006) (0.0007)
Late exporters Ref. Ref. Ref. Ref.
Firm size -0.150 0.038 -0.176* -0.043
(0.195) (0.052) (0.084) (0.097)
Other firms Ref. Ref. Ref. Ref.
Group with French ownership 0.0018 -0.0013** -0.0013* -0.0006
(0.0015) (0.0005) (0.0006) (0.0007)
Group with foreign ownership -0.038* -0.007 - -
(0.015) (0.006) - -
Turnover -0.0014 0.0017** 0.0013*** 0.0013*
(0.0014) (0.0005) (0.0004) (0.0005)
Employment 0.0058*** -0.0003 0.0016*** 0.0037***
(0.0015) (0.0005) (0.0005) (0.0007)
Labour productivity 0.0004 -0.0010** 0.0000 0.0000
(0.0012) (0.0004) (0.0006) (0.0007)
Mean of the dependent variable 0.62 0.15 0.15 0.74
Number of observations 38,252 22,702 27,596 38,645

Notes: The sample for these analyses is restricted to exporting firms surviving at least 6 years. The number of observations varies across the
different regressions because the time coverage of the public support varies across the public supports. Columns (1) to (4) estimate the likelihood
of an innovation subsidy, an international loan, innovation loan and investment loan respectively. For instance, public support started in 2005 for
innovation loans and 2007 for international loans. Each model includes industry, cohort and year fixed effects. Coefficients represent marginal
effects at the mean. Robust standard errors clustered at the firm level are in parentheses. ***, **, and * indicate significance at the 1, 5 and 10%

levels, respectively.
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investment loans may be more subject to the
existence of domestic collateral; in this case,
late exporters — which are by definition better
established domestically than their born-global
counterparts — would be in a better position to
apply for and/or obtain this type of loan.

An interesting additional finding is that produc-
tivity is never a feature that favorably distinguish
firms that receive support, regardless of the type
of aid considered. Only firms’ turnover and
employment favorably distinguish firms that
receive loans from their counterparts that do not.
This finding suggests that selection into public
loans could be related to size (through assets)
more than to efficiency, which could be a sign
of misallocation.

We further find that firms affiliated to a French
business group are significantly less likely to
obtain international and innovation loans than
other firms."” As a matter of fact, no foreign
groups’ subsidiary obtained investment or
innovation loans in our sample, explaining the
missing coefficient in columns 3 and 4. We
guess that the main reason for this is that none
of these affiliates meets the eligibility criteria
to be independent or owned below 25%. For
the ones of them that are eligible but would not
apply, as for instance a firm owned at 20%, this
could be explained by the fact that new-born
firms affiliated to a larger foreign company
might serve as off-shored export platforms
(Irarrazabal et al., 2013; Tintelnot, 2017). They
would then be less likely to apply for loans as
they can count on resources from a large and
financially robust owner. Interestingly, new
firms affiliated to a foreign company are also
less likely than independent firms to obtain an
innovation subsidy. This can be interpreted two
ways: either Bpifrance has a kind of home bias
in the allocation of innovation subsidies, or
new firms affiliated to foreign companies are
on average more likely to be owned at more than
25% of their capital than their counterparts held
by French companies, hence less likely to meet
Bpifrance eligibility criteria.

In a complementary exploratory exercise
(reported in the Online Appendix S2, Tables S2-4
to S2-6 — Link to Online Appendix at the end
of the article), we further analyzed whether the
likelihood of obtaining public funding varies
with firm export strategy as an attempt to provide
a better sense of the factors influencing the allo-
cation of different types of financial aid. We find
first that born globals with above median number
of destinations, number of products or product
quality are more likely to receive international
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loans. This is consistent with the fact that firms
with a more offensive export strategy need
financial support for their internationalization
strategy. Second, we find that born globals with
number of destinations above the median and
those with number of products below the median
are less likely to obtain investment loans. This
is consistent with the idea that innovative firms,
which develop a small number of highly specific
products for the global market, are considered
as riskier and then face higher barriers to invest-
ment loans. Finally, we find that firms with a
product scope and product quality below the
median are more likely to receive an innovation
subsidy. This is in line with the fact that firms
that face competitiveness challenges seek to
innovate in order to strengthen their position.

3.3. Effect of Public Support on Born
Globals’ Performance

We now analyse whether born globals that
benefit from public financial support have any
distinctive features in terms of their ex post
economic performance.?*® We first examine the
born globals’ turnover before and after receiving
Bpifrance aids. Figure I shows the coefficient
and confidence intervals associated with the
coefficient &, of equation (2) for k = —2,..,5,
estimated alternatively for each type of aid.

We find that the effect of international loans
on born globals’ turnover is quite substantial.
Born globals that received an international loan
in t* have an average turnover €4,000k higher
than born globals that did not receive this type
of loan, 5 years after receiving it. We also find
that born globals that received an investment
loan have a higher turnover in #*+5 (€2,000k
on average) than born globals that did not
receive this financial aid. However, there is
already a significantly higher turnover at the
time of the loan, which violates the no pre-trend
differences assumption. We are more cautious
on interpreting this result as a causal effect of
investment loan on born globals’ turnover since
we cannot exclude a selection bias of the largest
firms towards public aid granted by Bpifrance.
On the other hand, we do not observe any signifi-
cant effect of investment loans, innovation loans
or innovation subsidies.

19. Itis worth mentioning that the identification of a business group’s subsi-
diary is subject to important size thresholds, as detailed in the data section,
so there are very few subsidiaries in our sample (see Table A1 in Appendix
for more details).

20. The same series of results for born exporters and late exporters are
presented in the Online Appendix S2 (Figures S2-1 to S2-VI).
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Figure | — Turnover of born globals, before and after receiving public aid
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Notes: The figure shows the 3 coefficient estimates of equation (2) for international, investment, innovation loans and innovation subsidies respec-
tively, from 2 years before to 5 years after receiving it, when the depending variable is the turnover. The dotted lines represent the 95% confidence
interval. The reference is year t=—2. We control for Firm size and Firm ownership. Estimates come from firm fixed effect OLS on the sample of born

globals. Standard errors are clustered at the firm level.

We perform the same exercise when the
dependent variable is the firm’s total employ-
ment instead of turnover (Figure II). On
average, born globals that have been granted
with an investment loan in #* employ 10 more
employees than their ungranted counterparts
between ¢* and ¢*+5. The same conclusion
holds when considering the impact of innovation
subsidies on employment, but with a differential
of 5 employees. However, as for the effect of
investment loans on born globals’ turnover, we
find a significant difference in employment at the
time that the firm received the loan (even in #*—1

for innovation subsidies). It is then also possible
that the born globals that received this financial
aid were larger than their counterparts at time ¢*.
It is thus difficult to attribute a causal size effect
of investments loans and innovation subsidies
because of a significant size difference at the
time of the grant. We do not find any significant
effect of international and innovation loans on
employment.

Finally, the results of the same exercise
performed on Labour productivity (Figure I1I)
reveal no significant difference in labour

Figure Il - Employment of born globals, before and after receiving public aid
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Notes: Same notes as in Figure | apply, except that the dependent variable is now the firm employment.
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Figure Ill - Productivity of born globals, before and after receiving public aids
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Notes: Same notes as in Figure | apply, except that the dependent variable is the firm labour productivity.

productivity before and after receiving public
aid, whatever the public aid.

As robustness checks, and to account for
pre-trend differences between granted and
ungranted born globals, we report new estimators
for staggered setting of the public support, as
provided by Callaway & Sant’Anna (CS 2021
in Table 6) and Borusyak er al. (BJS 2022 in
Table 6). As explained by de Chaisemartin &
D’Haultfoeuille (2022), implementing two-way
fixed effects regressions as we propose in equa-
tion (2), requires validating two assumptions
that are, in practice, rarely satisfied. The first
condition is that the parallel trends hypothesis
holds and the second is that the treatment effect
should be constant, between groups and over
time, which is often an implausible assump-
tion, especially in our setting where the timing
of allocation of public support and the amount of
public aid varies across firms. We then use two
recent estimators made available by Callaway &
Sant’Anna (2021) and Borusyak et al. (2022)
to account for the limitations of the two-way
fixed effects method proposed in equation (2).
Both methods deal with “forbidden compari-
sons” in the measure of the average treatment
effect (de Chaisemartin & d’Haultfoeuille,
2022).2' They both have their pros and cons,
because they rely on different parallel trends
assumption. Borysyak et al. (2022) requires a
“strong” parallel trend for every group and every
period. Callaway & Sant’Anna (2021) impose a
“weaker” parallel trend required only one period
before the treatment, conditional on covariates.
Under the parallel trends hypothesis specific to
each method, the estimator proposed by Borusyak
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et al. (2022) offers a higher precision than the
one of Callaway & Sant’ Anna (2021). However,
if trends are not exactly parallel, the estimator
of Borusyak et al. (2022) may be more biased
than the one of Callaway & Sant’Anna (2021).

As Figures I to III make clear, it is hard to
immunize against differential trend for all cases.
There are some significant differences between
granted and ungranted born globals the period
before the treatment (e.g. innovation subsidies
in Figure II). Therefore, as it is customary in
the literature, we only interpret coefficients
from Borusyak et al. (2022) and Callaway and
Sant’Anna (2021) in Table 6 when they are close
in magnitude, because any significant difference
between the two estimators implies a violation of
the strong version of the parallel trend assump-
tion (Roth ez al., 2022).

Table 6 shows a significant effect of innovation
subsidies on employment. Born globals that
receive innovation subsidies have on average 6-8
more employees than born globals that do not.
We also find a positive effect of investment loans
on born globals employment and turnover.? All
other results present differences in sign and/or
magnitude, which is why we prefer to remain
cautious about interpreting them due to failure

21. With staggered rollout as in our setting, equation (2) leverages com-
parisons between firms that received public support and reference groups
which had received it earlier. This represents a ‘“forbidden comparison”
because they can substantially distort the weights the estimator places on
treatment effects since weights are decreasing in t.

22. We are very confident in these conclusions because they are robust
to additional finer or coarser specifications. Specifically, we estimated the
influence of public support on born globals alternatively using a simple fixed
effect estimator and the Arellano-Bond (1991) estimator to a dynamic equa-
tion. The results are presented in the Online Appendix S2.
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Table 6 — Two-way fixed effect with heterogenous treatment effects

Turnover Employment Labour productivity
BJS (2022) CS (2021) BJS (2022) CS (2021) BJS (2022) CS (2021)

Innovation subsidies 818.1* 2,178.70 8.66*** 6.08* -4.34 0.99
(470.70) (2,408.90) (2.75) (3.64) (7.93) (7.10)

Innovation loans 946.16 287.10 6.61* 1.75 -14.56 -5.71
(741.21) (755.23) (3.00) (2.16) (10.76) (4.82)

International loans 1,066.28 351.58 5.37%** 1.31 -8.73 -1.54
(690.23) (736.30) (1.53) (1.28) (10.42) (10.77)

Investment loans 2,040.28*** 1,492.34* 15.33*** 9.61* -22.34* -33.83
(398.61) (906.90) (1.59) (4.43) (9.52) (25.10)

Note: The coefficients reported represent the average treatment effect on the treated following Callaway & SantAnna (2021) methodology
(columns CS (2021)) and the one of Borysyak et al. (2022) (columns BJS (2022)). Estimates control for Firm size, assets, and Firm ownership
on the sample of Born globals. Robust standard errors clustered at the firm level are in parentheses. ***, **, and * indicate significance at the 1, 5

and 10% levels, respectively.

of the strong parallel trends assumption for all
periods before the event.

Overall, our results show that born globals
receiving investment loans have higher turn-
over or employment after receiving the aid than
before. However, we do not find an effect of the
different types of financial aids on the labour
productivity of born globals.

In this study, we use a unique database combining
comprehensive information on the production
and export activities with information on the
public aid granted by Bpifrance for newly
established French manufacturers. Thanks
to this information, we shed new light on the
born-global phenomenon in French manufac-
turing and insights for the policy debate about
how to support those specific firms, if at all.

We first provided descriptive evidence on the
probability to receive different types of public
aids granted by Bpifrance for different types
of exporters. We also provided a first quanti-
fication of the impact of financial public aids
on the relative economic performance of born
globals. Our main result is as follows. Born
globals are, on average, more likely to receive

Link to the Online Appendix:

public support on their innovation and interna-
tionalization strategies and less likely to receive
public support on their investment projects, than
firms which export more gradually. By contrast,
the overall return of investment loans granted
by Bpifrance to born globals is high on both
their turnover and employment. We interpret
these results as suggesting that there is room
to improve the allocative efficiency of loans
granted by Bpifrance, especially those targeting
the investment projects of born globals.

Regarding further research, one interesting
direction would be to investigate the sources of
inefficiency in the allocation of public financial
support in France. This would require over-
coming data limitations and accessing additional
information on firms applying for public grants
but being rejected. Another fruitful research
avenue would consist of further investigating
the extent to which the positive relationship
between public support and the performance of
born globals is conditioned by the amount of the
financial support and by the complementary use
of different instruments. Such complementary
effects between investment loans and innovation
subsidies to support the development strategy
of start-ups have been recently demonstrated
by Hottenrott & Richstein (2020) in the case
of Germany. It would be interesting to further
explore these complementary linkages in the
case of French born globals. O

www.insee.fr/en/statistiques/fichier/7661150/ESpreprint_Bellone-et-al _OnlineAppendix.pdf
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Public Aid and the Performance of Born Globals

APPENDIX
Table A1 - Summary statistics of our key variables of interest by alternative samples
Raw sample Cleaned sample  Intermediate sample Final sample
Firm type % of obs. % of obs. % of obs. % of obs.
Domestic firms (Non exporters) 89.26 83.03 88.46 82.61
Born globals 249 443 1.89 2.77
Born exporters 541 8.84 5.93 8.14
Late exporters 2.84 3.70 3.72 6.47
Accounting variables Mean  Std. Dev. Mean Std.Dev. Mean Std. Dev. Mean  Std. Dev.
Turnover (k€) 1,583.40 66,450 3523.80 89,633 678.60 2,194 97007 2,516.1
Employment 719 87.72 18.01 148.44 7.00 10.68 7.71 11.21
Labour productivity (k€) 5212 208.50 5537  179.26  52.88 6348  53.52 57.30
Tangible assets (k€) 579.00 27,812.0 1,239.40 37,783.0 157.93 879.6  229.50 971.3
Intangible assets (k€) 126.81 58542 26917 7,549.2 6347 423.4 80.60 270.3
International variables Mean Std.Dev.  Mean Std.Dev.  Mean Std.Dev.  Mean Std. Dev.
Export intensity (%) 9.99 29.30 12.38 21.01 7.76 16.84 7.94 17.01
Destination scope 5.14 9.66 6.15 10.72 6.05 10.58 8.15 11.66
Product scope 7.55 31.10 9.12 35.45 9.07 35.65 12.23 40.18
Market scope 2044 153.95 2564 17717 2533  178.04 3569  202.02
Product quality -0.69 1.18 -0.71 1.15  -0.71 115  -0.68 1.07
Public support variables % of obs. Amount (€) % of obs. Amount (€) % of obs. Amount (€) % of obs. Amount (€)
Innovation subsidy 0.68 134,833 0.80 135,095 0.80 134919 0.62 197,666
Innovation loans 0.13 299,819 0.15 306,988 0.15 305,027 0.15 318,989
Investment loans 120 692,945 144 718,567 146 718,239 0.74 699,519
International loans 010 434,549 013 441,595 0.13 439,731 0.15 408,585
Other firm characteristics % of obs. % of obs. % of obs. % of obs.
Operates in a MHT/HT industry 16.66 17.79 16.60 16.94
Has an affiliation with a foreign group 0.04 0.04 0.02 0.02
Has an affiliation with a French group 2.25 243 1.57 2.16
Number of observations 1,570,869 500,933 475,931 244,061
Number of firms 317,095 101,470 96,434 24,399

Notes: The Raw sample includes all observations of newborn manufacturing firms over our period of observation. The Cleaned sample excludes
inconsistent values defined as negative values for employment and for turnover, strictly negative values for value-added and for assets and values
above 1 for the ratio of export over sales. The Intermediate sample additionally exclude firms with a size at inception which is in the top 1% of the
firm size distribution. Finally, the Final sample additionally exclude firms which do not survive at least 6 years.
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Table A2 - Summary statistics of our key variables of interest by firm type, final sample

Born globals Born exporters Late exporters Non exporters

Accounting variables Mean  Std. Dev. Mean  Std. Dev. Mean  Std. Dev. Mean  Std. Dev.

Turnover (k€) 41953 7,761.1 28649 59043 17311 38129 6155  1,0104

Employment 20.1 31.8 16.2 21.9 10.8 16.9 6.2 6.9

Labour productivity (k€) 73.7 137.2 61.3 64.4 61.2 59.1 514 47.1

Tangible assets (k€) 1,078.8 2819.1 635.3 23385 4460 22977 1439 414.9

Intangible assets (k€) 224.5 799.6 139.7 615.5 69.6 333.9 70.8 162.1
International variables Mean  Std. Dev. Mean Std.Dev. Mean Std. Dev. Mean  Std. Dev.

Export intensity (%) 33.40 26.6 450 9.3 1.40 6.3

Destination scope 9.94 11.6 3.70 4.8 1.90 3.6

Product scope 8.83 124 4.30 6.7 240 34

Product quality -0.75 1.2 -0.75 1.2 -0.72 14 -
Public support variables % of obs. Amount (€) % of obs. Amount (€) % of obs. Amount (€) % of obs. Amount (€)

Innovation subsidy 164 81,262 083 57,337 058 35054 0.05 42,281

Innovation loans 0.38 263461 0.35 244,554 022 237,169 0.02 188,164

Investment loans 0.75 344,941 0.62 370,092 0.76 326,574 0.10 178,179

International loans 0.61 205,865 0.32 259,976 011 162,777 0.00 107,600
Other firm characteristics % of obs. % of obs. % of obs. % of obs.

Operates in a MHT/HT industry 4117 32.75 28.68 13.63

Has an affiliation with a foreign group 1.40 043 0.08 0.02

Has an affiliation with a French group ~ 39.90 34.00 20.10 6.58

Notes: Firm categories are defined as in Table 1. Employment corresponds to the average number of full-time equivalent employees. The number
of exported products is counted using the 6-digit product nomenclature. The number of destinations corresponds to the number of different foreign
countries served by the firm. The number of markets corresponds to the number of distinct product-destination pairs. A lower (more negative) value
of our product quality index means a higher average quality for the firm export portfolio. MHT/HT industries are identified according to the OECD

definition of medium-high-tech and high-tech industries

ECONOMIE ET STATISTIQUE / ECONOMICS AND STATISTICS N° 540, 2023



Brexit and Breton Agricultural and Food Exports

Angela Cheptea*, Marilyne Huchet* and Lucile Henry*

Abstract — The UK left the European Union on 31 January 2020. In the long run, Brexit disrupts
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French agricultural and food sector in terms of both production and trade, the Brittany region is
also an important trade partner of the United Kingdom in this sector. We quantify the potential
impacts of Brexit on Brittany’s exports using a general-equilibrium structural gravity model, and
propose a methodology for reconstructing unavailable trade data between and within a country’s
regions. Expected losses are particularly high for the flagship products exported by Brittany, in
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rittany has historic ties with the United

Kingdom. As early as in 1828, onion
producers from the Roscoff region exported
most of their production to England. Since the
1960s, the agriculture and agri-food industries
have played a central role in the Breton econ-
omy. These sectors remain one of the main pil-
lars of the Breton industrial model, along with
the manufacture of electrical and electronic
appliances, the automobile and shipbuilding
industries. Although Brittany is primarily spe-
cialized in livestock farming, the region also
ranks first in terms of vegetable production in
France. Accordingly, in 2019, Brittany pro-
duced 34,900 tonnes of veal calves (20% of
French production), 204,158 tonnes of cauli-
flower (80% of French production) and 179,164
tonnes of tomatoes (27% of French production)
(Agreste-Draaf Bretagne, 2020)

The UK’s withdrawal from the European Union
raises numerous questions on the nature of its
future trade relations with both Brittany and
France. The United Kingdom has long been
one of Brittany’s key trade partners in the agri-
cultural and food sector. According to regional
customs data, in 2019 Brittany ran a € 120 million
trade surplus with the United Kingdom in
this sector.'

The British decided to leave the European
Union (EU) in a referendum hold on 23 June
2016. After many twists and postponements, the
country effectively left the EU on 31 January
2020. EU law continued to apply on a transitional
basis in the United Kingdom from 1 February
to 31 December 2020. On 30 December 2020,
the President of the European Commission,
the President of the European Council, and the
British Prime Minister have signed a joint trade
and cooperation agreement, ratified on the same
day by the British Parliament. From 1 January
2021, this agreement governs the economic
relationships between the United Kingdom and
the EU. Negotiations have focused mainly on
trade arrangements and the agreement is based
on the principle of free trade: no customs duties
and no quotas for trade in goods. However, with-
drawal from the EU entails the re-establishment
of border checks and customs formalities.
Therefore, the cost of accessing the British
market for exported Breton products are expected
to increase. Companies willing to export to the
United Kingdom must comply with the sanitary
and phytosanitary formalities that have been
introduced gradually from 1 January 2021. The
latter include health certificates for products
of animal origin, stamps and other requested
information on products and packaging. Also,

sea ports in Northern Ireland have introduced
customs checks on products arriving from Great
Britain. Sanitary and phyto-sanitary require-
ments and related formalities are detailed in the
UK’s guide for border controls on trade with the
EU, the “Border Operating Model”.?

Costs associated with customs clearance could
thus increase for some agri-food products due to
the additional border checks introduced to ensure
compliance with importer’s (EU or UK) regula-
tions in terms of food safety, and animal and plant
health. Two types of additional costs result from
this: costs induced by clearing goods through
customs, and time delays required to complete
customs clearance. These additional costs can be
reduced, but not eliminated (Matthews, 2017).
This increase in trade costs will generate changes
in trade flows, not only between the UK and its
partners, but also indirectly between the latter,
e.g. by redirecting trade flows from the UK to
third markets. Furthermore, new agreements
concluded by the UK with non-European part-
ners can reduce their costs of accessing the UK
market and reinforce this diversion of trade.

The impact of Brexit on trade flows between
the UK and EU countries has been extensively
investigated by recent studies (e.g. Dhingra
et al. (2017) for the UK, Lawless & Morgenroth
(2019) and Cheptea & Huchet (2019) for the
EU). Few studies focus on the agricultural
sector (Bellora et al., 2017; Choi et al., 2021).
All these studies find a strong negative impact
on the British economy and a lesser impact on
the EU, unevenly distributed across Member
States. Graziano et al. (2021) also highlighted
that uncertainty about the UK’s trade policy with
its partners during the negotiation and transi-
tion phases has hurt its trade with the EU. This
uncertainty has affected as well non-European
countries and the negotiation of new preferential
trade agreements by the UK (Graziano et al.,
2020). The effects of Brexit on the agricultural
and food sector have been investigated in
the literature mainly for the UK, and less for
European countries, including France.

In the present article, we quantify the impact
of Brexit on Breton exports. First, Brittany is
one of the largest French regions in terms of
agricultural production (even after the French
territorial reform of 2015) and the leading region
in terms of agri-food industry turnover. Second,
the United Kingdom is an important outlet for

1. Source: French customs, 571 Foreign trade statistics. DRAAF Bretagne.
https.//draaf.bretagne.agriculture.gouv.fr/Commerce-exterieur
2. https:/fwww.gov.uk/government/publications/the-border-operating-model
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Brittany’s agricultural and food products (8%
of Breton agri-food exports, in 5" place behind
Italy, Spain, China and Belgium in 2015). New
trade agreements negotiated by the United
Kingdom with non-EU countries reduce their
costs for accessing the British markets. The liber-
alization of the UK market can make French and
Breton suppliers lose the preferential access they
enjoyed before Brexit, erode their UK market
shares, and push them to find alternative outlets.
Up to date, only two studies have evaluated the
impacts of Brexit on Brittany, CESER (2017)
and CESER (2016), both consisting of very
descriptive analyses that provide an overview of
the Breton economy without examining potential
sector-level differences.

This article aims to quantify the effects of five
trade policy scenarios on the main groups of
agricultural and food products exported by
Brittany. Regional studies are rare in the liter-
ature and focus on effects at the macro level,
disregarding differences across sectors or types
of products. For example, Chen et al. (2018)
develop an index of exposure that illustrates
the vulnerability of EU regions and countries
to Brexit, while Capello ef al. (2018) measure
the losses, in terms of GDP, stemming from
the reintroduction of legal and administrative
barriers for European regions. Our article has
also a strong methodological contribution: we
propose a method for predicting the lacking
data on intra- and inter-regional trade flows
necessary for estimating the effects of Brexit
at region level.

The article is structured as follows. Section 1
discusses the main stylised facts in the agricul-
tural and food sector. We identify Brittany’s
flagship products, in terms of both production and
exports. In section 2, we describe the method-
ology for quantifying the effects of Brexit, and
the considered scenarios. Section 3 summa-
rises the employed data and the results from
our reconstruction of missing data. Section 4
presents simulation results and changes in trade
patterns induced by the five Brexit scenarios.
In the end, we draw some concluding remarks.

1. Food and Agriculture in Brittany:
Flagship Products and Preferred
Trade Partners

This section employs data for 2015, the year
preceding the June 2016 referendum on the
United Kingdom’s exit from the European
Union, known as Brexit. Hereinafter, the term
agri-food encompasses agriculture, fisheries and
agri-food industries (AFIs).

ECONOMIE ET STATISTIQUE / ECONOMICS AND STATISTICS N° 540, 2023

Brexit and Breton Agricultural and Food Exports

Brittany is a leading French region in terms of
agricultural production and of agri-food turn-
over. It is the largest French region in terms of
livestock farming. It is also a major region for
vegetables production. According to Agreste
(2016), the flagship fruits and vegetables
produced in Brittany are tomatoes (240,063 t in
2015) and cauliflowers (236,805 t). The region
also produces shallots (36,607 t), artichokes
(26,136 t), lettuce (13,802 t), leeks (8,734 t),
endives (7,301 t), cabbages (7,168 t), straw-
berries (4,281 t), and yellow and red onions
(3,613 t). In 2015, it produced 19% of French
fresh vegetables. Brittany also originates 49% of
the French production of eggs, 26% of pigs, 27%
of poultry, 21% of cow milk, and 20% of calves.
A large share of these products are processed
locally. As a result, Breton agri-food industries
amount to 8% of the total value added (VA) of
French agri-food industries.? Brittany also stands
out for its share in animal feed production and
fish industry (21% of the French VA in both
cases), meat industry (20%), and the processing
of fruit and vegetables (15%) — Figure 1.

AFIs account for 6.6% of Brittany’s VA, but only
2.4% for entire France (Figure II). For agricul-
ture and fishing, these shares amount to 3.3%
and 1.7%, respectively. According to the French
National Institute for Statistics and Economic
Studies (INSEE), the share of Brittany’s work-
force employed in agriculture and AFIs largely
exceeds the French average. In 2014, the agricul-
ture accounted for 2% of Brittany’s employees,
compared to 1% in metropolitan France. AFIs
accounted for 6% in Brittany, compared to only
2% in metropolitan France.

The meat industry is the main pillar of Breton
AFls, accounting for 40% in terms of value
added, followed by dairy products and animal
feeds (Figure III). In contrast, the beverage
industry plays a more significant role at national
level than in Brittany, mainly due to wines.
Unsurprisingly, the fish and seafood industry
is more prominent in Brittany. Note that all
four departments of Brittany have an extensive
seashore, which makes Brittany the French
region with the longest coastline.

Figures A1l and A2 of the Appendix show that
meat and meat products are the most exported
products by Brittany, both in terms of value and
share of country-level exports (€ 1.4 billion
in 2015, i.e. nearly 25% of French exports in
this category), followed by dairy products
(€ 601 million in 2015, i.e. 8.1% of French

3. Source: DRAAF and INSEE data, 2015.
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Sources: 2015 ESANE (Elaboration des statistiques annuelles d’entreprises — Elaboration of Annual Company Statistics) data, INSEE, authors

calculations.

Sources: 2015 ESANE (Elaboration des statistiques annuelles d’entreprises — Elaboration of Annual Company Statistics) data, INSEE, authors

calculations.

Figure | — Contribution of Breton AFls to the French value added
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exports in this industry). Brittany is respon-
sible for nearly 12.5% of the seafood exports
of France (€ 234 million in 2015). Differently,
the region produces and exports very few wines,
which represent the top agri-food product
exported by France (€ 9.5 billion in 2015), with
the United Kingdom and the United States as
main destinations.

Apart from Brittany, the United Kingdom is a
major trade partner also for France, attracting
9.4% of French agri-food exports. This makes
it the third largest destination for French exports
in this sector, behind Germany (10.7%) and
Belgium (10.5%). The main products exported
by France to the UK are beverages (€ 1.8 billion,
primarily wines), followed by dairy products
(€ 0.6 billion) and processed cereal-based foods
(€ 0.3 billion). We expect these products to
depict a higher level of vulnerability to Brexit.

Finally, Brittany runs a large surplus in trade in
agricultural and food products, including with
the UK, which is at the same time an important
supplier of some product categories (notably
fish and seafood products, cereals, and meat).
In 2015, Brittany’s agri-food trade with the UK
generated a trade surplus of 99 million euro.

The top five destination markets of Breton
agri-food exports are within Europe. They
include the UK, which absorbed 9.3% of
Brittany’s agri-food exports in 2015, i.e. €
326 million (see Figure A3 of the Appendix).
This position of the UK remained stable over
time, at around 8% of the region’s exports
from 2014 to 2018. The rest of France (without
Brittany) also exports mainly to European, the
main destinations, but their ranking slightly
differs (Figure A3 of the Appendix). Brittany’s
exports to the UK are dominated by meat and
cereal products (see Figure A4 of the Appendix).
At country level, wines are the crown jewel of
French exports to the UK, followed by dairy and
cereal products.

2. Methodology and Scenarios

In the present article, we quantify the impact of
Brexit on Brittany’s agri-food exports. We define
five trade policy scenarios reflecting the lengthy
negotiations and uncertainty that preceded Brexit,
and employ a general-equilibrium structural
gravity model similar to Anderson et al. (2018).
We consider Brittany and the rest of France
(without Brittany) as separate trade partners.

2.1. Structural Gravity Model

We estimate the effects of Brexit on trade flows
between Brittany and its partners, and compare

ECONOMIE ET STATISTIQUE / ECONOMICS AND STATISTICS N° 540, 2023

Brexit and Breton Agricultural and Food Exports

them to the effects on trade between the rest
of France and the same partners. In addition to
the direct effects of Brexit, induced by changes
in UK’s bilateral trade costs, the model also
accounts for the indirect impact on trade flows
between other countries through adjustments in
terms of prices, expenditure and output levels.
Similarly to Anderson et al. (2018), our model
assumes a representative consumer with homo-
thetic preferences, which maximises a utility
function with constant elasticity of substitution
(CES) under budgetary constraints and market
clearance. This optimisation program yields the
following expression for the exports in year ¢ of
country i to destination j, expressed in consumer
prices:

l-o
Tiit
Xijt:YitEjt( - \] Ciie- 1

I1, P

it * jt
This equation applies for each group of products
traded by countries. For simplicity of presen-
tation, we omit the product index. E, is the
expenditure in year ¢ of country j consumers on
products of all origins, Y, is the output of country
i in year ¢, o >1 is the elasticity of substitution
between products from different countries of
origin, and €, is a zero-mean error term. The
term (rm /11, Pﬁ) captures the level of trade
costs between i and j relative to the average
trade costs of i and j with all their partners. It
consists of three elements: bilateral trade costs,
7, associated to shipping goods from i to j
and to the applied trade policy (customs duties
and non-tariff measures), and two multilateral
resistance terms (outward and inward), I, and
P, introduced by Anderson & van Wincoop
(2003).*T1,, reflects the level of access of global
consumers (from all destinations, including )
to products from origin i; P, reflects the level
of access to the global market (to products of
all origins, including j) of consumers in desti-
nation market j. These terms represent export
(import) price indices weighted by expenditure
(output), and capture the impact of trade costs
on consumers (producers) in each country.’ To
estimate the effect of a change in trade policy,
it is therefore important to integrate not only
direct effects on affected bilateral relationships,
but also indirect effects on other markets.

4. Anderson & van Wincoop (2003) show that the amount of trade between
two countries depends not on the absolute level of bilateral trade costs, but
on their level relative to the countries’ average trade costs with all world
partners.
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In this model, the impact of Brexit results from
a change in trade costs. In line with the inter-
national trade literature, we use a trade costs
specification that includes geographical distance,
dist, (capturing transport and related costs
that increase with distance), the presence of a
common land border, contig,, a common official
language, langcom,;, a common colonial past,
comcol,, customs duties applied by the importing
country on products from the exporting country,
tariff;,, and the dissimilarity in the number of
non-tariff measures (NTMs) of type m in the two
countries, dist_ MNT;" (regulatory distances):

- B By
o _ g: ., B .
T, =dist;” exp(contlg,.j ) exp(langcoml.j )

exp (comcoly. )ﬁ4 . (1 +tarif;, )H (2)

it

11 exp(dist _MNT )5

We insert this expression of trade costs in
equation (1), and regroup terms specific to the
exporting and importing country to obtain:

Xy = distijﬂ' exp(contigy )'Bz exp(langcom[/. )B3
exp(comcol,.j )134 . (1 +tarify, )1_6 3)
Hexp(dist _MNT; )5”7 Vi X ju €

The structural gravity model offers a general
equilibrium perspective on trade. Accordingly,
it requires the use of a complete data matrix
on all explained and explanatory variables,
including domestic flows (purchases by country
i consumers of goods produced in 7). Countries
collect few or no data on trade flows within the
country. We use the structure of the model and
the estimated values of parameters to reconstruct
the value of these flows.®

2.2. Estimation Strategy and Scenarios

We estimate the effects of Brexit using
2012-2015 data. Our sample runs from 2012,
when the effects of the 2008—-2009 economic
crisis have been absorbed in most countries,
until 2015, the year before the Brexit vote. The
estimation strategy presented in this section
relies on observed data and predicted data
for intra-national trade flows, including flows
between Brittany and the rest of France. The
computation of the latter is explained in the
Online Appendix (link to the Online Appendix
at the end of the article).

In order to correctly quantify the impact of
Brexit, the counterfactual value of trade is
compared not to the value observed before
Brexit, but to the value of the trade predicted
by the model using pre-Brexit trade costs.’
First, we compute this benchmark level for all

variables in the model. For this, we estimate
equation (3) on all trade flows (international
and domestic), and use the estimated values of
parameters, 3, - B,, 0, 6,,, and of importer-year
and exporter-year fixed effects, v, and x,, to
obtain the benchmark value for each trade flow.
From these results, we compute the benchmark
level of annual expenditures and outputs (using
budgetary constraints and market clearance), and
of multilateral resistance terms.®

We define five scenarios for the trade costs (corre-
sponding to different levels of import tariffs and
NTMs) between the United Kingdom and its
partners (Table 1). Four hypothetical scenarios
cover a wide range of potential post-Brexit trade
policies, while a fifth scenario illustrates the
trade policy actually adopted by the UK. The
first four scenarios are obtained by matching two
outcomes for the UK’s trade policy with the EU
— a free trade agreement close to the status quo,
or a return to World Trade Organization (WTO)
rules with bilateral trade subject to import
tariffs and NTMs that parties apply to their
most-favoured-nation (MFN) partners — and
two outcomes for the UK’s trade policy with
non-EU countries — a replication of current EU
agreements (Box 1), or preferential trade agree-
ments with main non-European partners and a
return to WTO rules with the rest of countries.

The fifth scenario is shaped by the new EU-UK
Trade and Cooperation Agreement (EU-UK
TCA) applied since 1 January 2021,° the UK’s
new preferential trade agreements with third
countries, and the new United Kingdom Global
Tariff (UKGT) that replaced the EU’s Common
External Tariff (CET) for British imports from
all countries with which the UK had no separate
trade agreement.!® British exports to the latter
group of countries remain subject to WTO rules
(MFN tariffs). For this scenario, we assume that
non-tariff measures remain unchanged for all
trade relationships.

6. See the Online Appendix for further details.

7. Economic models predict the value of variables of interest with a certain
level of error. For this reason, comparing counterfactual values with obser-
ved values can generate biased results because any statistical error in the
model would be attributed to the effect of Brexit.

8 EJIR = ZX‘I‘; Yi|R :Z)’i'ﬂr‘ (Pth )H’ :Eth /;Cw' (HnR )H’ :YnR /\Tjit'
i j

9. Based on recent sector-level data on the use of trade preferences by
EU countries (Nilsson & Preillon, 2018), we assume that 84% of the EU-UK
agri-food trade (within each product line) complies with the rules of origin
and is subject to zero import tariffs, while the remaining 16% are subject
to MFN tariffs.

10. The UKGT benefits mainly non-EU partners, as it offers them an impro-
ved access to the British market, with respect to their pre-Brexit situation,
and to their access to the EU market. Except a small number of sensitive
products, the UKGT brings to zero all customs duties smaller than 2% in the
CET, increasing the share of products imported by the United Kingdom with
zero customs duties from 27% (under the CET) to 47% (under the UKGT).
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Table 1 - Proposed scenarios

The United Kingdom’s trade relations with:

Scenario EU-27 Non-EU countries

($1)  Quasi status quo Free trade Replication of EU agreements®

agreement WTO rules with other countries
. . Replication of EU agreements®
(S2)  Fortress United Kingdom WTO rules WTO rules with other countries
Liberalised trade with the EU Free trade Prefergnnfl trade agreements with main developed
(S3) ) countries®
and main non-EU partners agreement

WTO rules with other countries

Liberalised trade only with main

Preferential trade agreements with main developed

(54 on-EU partners WTO rules countries®
P WTO rules with other countries
%)
(S5)  Current policy EU-UKTCA®  NewUKGT

New preferential trade agreements (PTAs)

Notes: @ Countries with which the EU has a free trade agreement.

® United States, Australia, New Zealand, Switzerland, Chile and Israel.
© EU-UK Trade and Cooperation Agreement (EU-UK TCA).

@ New United Kingdom General Tariff (UKGT).

Each scenario is characterised by a counter-
factual level of trade costs, ‘L'l.thFL, detailed in
Table A1 of the Appendix. Following Anderson
et al. (2018), we first compute the impact of
Brexit on the directly affected trade flows (i.e.
the ones experiencing a change in trade costs)
by replacing 7, with T,,/,,CFL in equation (3). Next,
we use the structure of the model to compute
the adjustments to the new trading environment
of partners’ expenditures, outputs, and multilat-
eral resistances. We introduce the new values
of these variables in equation (3), and repeat
the procedure until the factory-gate price'' of
each partner converges towards an equilibrium

level.'? This permits us to compute the coun-
terfactual trade flows in general equilibrium.
Finally, the gap with respect to the benchmark
value of trade flows represents the impact of
Brexit for each scenario.

11. The price excluding trade costs, p, =p;, / Ty, also known as the pro-
ducer price.

12. Table S3-2 of the Online Appendix summarises the estimated values of
model parameters. The estimated value of the elasticity of substitution o is
not always statistically significant and makes the model converge for only
ten of the analysed product groups. For the remaining six groups, we set
o equal to the value estimated by Raimondi & Olper (2011), which ranges
from 2.8 for wines to 9.2 for fish and seafood products.

Box 1 — The Rules for Post-Brexit Trade

Failure to reach a trade agreement between the UK and the EU means that bilateral trade becomes subject to the same
rules that parties apply to partners with whom they have no preferential trade relationships. These rules correspond
to their commitments made during multilateral negotiations under the General Agreement on Tariffs and Trade (GATT)
and the WTO. They consist in applying the most-favoured-nation status, which reflects the GATT/WTO fundamental
principle of non-discrimination between partners. However, as an exception to this principle, member countries may
establish preferential trade rules with one or more partners with whom they negotiate a trade agreement, subject to its
notification to the WTO. Free trade between EU countries represents such an exception.

For WTO countries, the most-favoured-nation status corresponds to the highest level of trade protection a country
can apply to its partners. Partners with whom the country has reached a trade agreement, shares a free trade area, a
customs union or a higher level of economic integration enjoy an improved market access, consisting of lower or zero
customs duties and of similar or identical non-tariff measures. Thus, a return to WTO rules means a significant increase
in bilateral trade costs between the UK and the EU.

As a member of the EU, the UK could not independently negotiate and sign trade agreements. Leaving the EU permits
the country to define its own trade policy with all partners. At the same time, it permits the UK to continue to apply some
of the EU’s 40 free trade agreements, renegotiate the terms of these agreements, or conclude new agreements with
other countries. Since its withdrawal from the EU on 31 January 2020, the UK has signed 20 continuity agreements
covering 50 countries or territories and about 8% of British foreign trade. Agreements signed with the United States,
Australia and New Zealand are Mutual Recognition Agreements, not free trade agreements. Mutual recognition permits
to improve trading opportunities and facilitate trade between involved countries. This type of agreement also generates
large benefits through accelerated border checks and simplified formalities for customs clearance. New trade oppor-
tunities seem to emerge between the United Kingdom and the United States, as well as with the 53 Commonwealth
nations that represent 2.7 billion people and a GDP similar to that of the EU, according to the International Monetary
Fund (IMF).
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3. Data

The final database used for simulations is obtained
by combining data from several sources. Data on
international trade flows come from BACI (Base
pour ['Analyse du Commerce International)
developed by the CEPII research centre (CEPII —
Gaulier & Zignago, 2010). We select the bilateral
flows between the 57 top exporters and importers
of agri-food products from 2012 to 2015,
covering 76% of the global trade in this sector."
We divide France into two regions: Brittany and
the rest of France (without Brittany), and obtain a
panel of 58 trading partners. Data on the imports
and exports of Brittany and France without
Brittany are obtained from the French customs
(Le Kiosque, DGDDI). BACI data are disag-
gregated by products defined according to the
Harmonized System 6-digit classification (HS6),
while customs data use a less narrow definition,
the 4-digit French Product Classification (CPF4).
To reconcile the two data sources, we aggregate
trade flows into 16 product groups using the offi-
cial correspondence table between HS6 and CPF4
classifications. Table 2 lists the product groups and
their corresponding level of EU-UK trade protec-
tion for each Brexit scenarios. Domestic trade
flows between Brittany and the rest of France,
as well as within each region, are not observed.!
We predict these flows by solving the structural
gravity model using observed data on trade flows
and trade costs components. This procedure is
explained in section S1 of the Online Appendix.

We use a trade cost structure that combines
import tariffs, non-tariff measures, and standard
variables on bilateral linkages (geographic
distance, common border, language, and colonial

past). Data on the latter come from the CEPII’s
GeoDist database (Mayer & Zignago, 2011).
Data on applied import tariffs and non-tariff
measures are obtained from the Trade Analysis
Information System (TRAINS) database of
United Nations Conference on Trade and
Development (UNCTAD), and come in a HS6
product disaggregation.'’ For non-tariff meas-
ures, we compute regulatory distances following
the methodology introduced by Cadot et al.
(2015) (Box 2). We aggregate import tariffs and
computed regulatory distances from the HS6
level into the 16 agri-food product groups listed
above. The values of these variables obtained for
France apply to the foreign trade of both Brittany
and the rest of France.'®

13. This choice is dictated by the availability of data on non-tariff measures.
14. We cannot employ survey data on the transportation of goods within
France because they are not representative (they cover only a small num-
ber of sectors and regions). We can neither compute inter- and intra-region
trade flows using data on regional production. The output of agricultural
goods is collected only in of quantity, and covers both the output sold directly
in the market and the output transformed into more processed products.
15. https://unctad.org/topic/trade-analysis/non-tariff-measures/NTMs-
data-dissemination

16. We compute separate distances for the two regions only with their
closest neighbours: Germany, Switzerland, Italy, Belgium, the United
Kingdom, and Ireland. For Brittany, we take the average distance from the
main cities of these countries to Rennes; for the rest of France, we take
the average distance to the 22 main French cities situated outside Brittany.

Table 2 — Trade protection between Brittany/France/EU and the United Kingdom
by scenario and product group

S1 S2 S3 S4 S5
Product group Tariff  NTM  Tariff NTM  Tarff NTM  Tariff NTM  Tariff NTM
Live animals 000 019 118 019 000 019 118 019 076  0.19
Meat and meat products 0.00 017 2122 017 000 0417 2122 0417 573 017
Dairy products 000 019 3197 019 000 019 3197 019 605 019
Fish and seafood products 0.00 021 855 0.21 0.00 021 855 0.21 179  0.21
Cereals and cereal products 0.00 000 1233 000 0.00 0.00 1233 0.00 122 0.00
Grain processing products 0.00 0.02 2974 002 000 0.02 2974 002 467 002
Oil and fats 0.00  0.00 6.95 0.00 000 0.0 6.95 000 116 0.0
Fruit and vegetables 000 000 1092 0.00 000 000 1092 000 1.61 0.00
Fruit and vegetable preparations ~ 0.00 0.00 1444 0.00 0.00 0.00 1444 000 205 0.00
Coffee, spices, cocoa and sugar 0.00 0.02 11.25 0.02 0.00 0.02 11.25 0.02 1.34 0.02
Tobacco 000 006 2297 006 000 006 2297 006 8.01 0.06
Non-alcoholic beverages 000 000 1331 0.00 000 0.00 1331 000 125 0.0
Wines 0.00  0.00 761 000 0.00 0.0 761 000 0.81 0.00
Other alcoholic beverages 0.00 0.00 454  0.00 0.00 0.00 454 0.00 1.04 0.00
Other preparations 0.00 0.01 1461 0.01 0.00 0.01 1461 0.01 137 0.01
Other products 0.00 0.09 332 009 0.00 0.09 332 009 069 0.09
Total 000 006 1413 006 000 006 1413 006 250 0.06

Notes: “Tariff" and “NTM” columns indicate, respectively, the average counterfactual level of customs duties (in %), and regulatory distance for
type C non-tariff measures (pre-shipment checks and formalities) under the five scenarios. These are the only elements of trade costs that change

after Brexit.
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For each scenario, we compute counterfactual
trade costs by replacing in equation (2) the
pre-Brexit import tariffs duties and regulatory
distances with their corresponding hypothet-
ical values. We assume that concluded trade
agreements reduce import tariffs and regula-
tory distances for pre-shipment checks and
formalities between the participating countries.
Similarly, we model the return to WTO rules by
an increase in these variables (see Table Al of
the Appendix for details).

4. Brittany’s Vulnerability to Brexit

We use the methodology detailed above to
estimate the effects of a change in trade costs
induced by Brexit for each of the defined five
scenarios. Table 3 (resp. A2) reports the change
in exports from Brittany and the rest of France
to different partners for each product group,
expressed in relative terms (resp. in monetary
terms). Changes in relative terms (in per cent)
account for differences in size between these
two regions. To compare impacts across product
groups, one needs to control for their different
contribution to the exports of each region.
Results permit to identify the products most
severely exposed to Brexit, and to quantify
export losses and gains for the two regions.

Recall that import tariffs and the regulatory
distance for pre-shipment checks and formalities
are the only trade cost elements that vary across
scenarios. Accordingly, for product groups for

Box 2 — The Impact of Non-Tariff Measures

Brexit and Breton Agricultural and Food Exports

which these two variables have a non-signifi-
cant effect on trade, the model will produce
no impact. In particular, we can obtain similar
variations in a region’s exports under different
scenarios. For some product groups (tobacco,
other preparations, wines, and live animals), the
regulatory distance for pre-shipment checks and
formalities has a positive effect on trade, which
may lead to counter-intuitive results.

4.1. Effect on Total Exports

Overall, scenarios S2 and S4 (no EU-UK trade
deal) are the most harmful for the exports of
Brittany and the rest of France, regardless the
product. Brittany’s overall exports are estimated
to decrease by 3.54% (€ 123.51 million) and
4.97% (173.38 million euro), respectively. For
the rest of France, the estimated drop are much
smaller in relative terms (—1.07% and —1.58%),
but larger in values (€ 673.61 million and €
1.24 billion) due to its larger economic size.
Whatever the scenario, Brittany’s flagship prod-
ucts — meat and meat products, and to a smaller
extent dairy products — are highly exposed to
Brexit.!” Oppositely, the most exported prod-
ucts by the rest of France are slightly (wines
and other alcoholic beverages) or moderately
impacted (cereals, cereal products, and dairy)
in relative terms. Still, we expect the exports

17. This result is in line with the findings by CESER (2016), which identifies
the Brittany’s meat sector as the most exposed to Brexit.

We measure the impact of non-tariff measures (NTMs) on trade through the regulatory distance introduced by Cadot
et al. (2015), which reflects the dissimilarity between the measures imposed by the exporter and the importer. This
choice differs from the usual practice in the literature, which captures non-tariff measures by their ad valorem equiva-
lent, frequency rate, or coverage ratio. Ad valorem equivalents of NTMs are frequently computed in separate analyses,
relying on assumptions different or even contradictory to those of the model that estimates their effects on trade, and
using data that may differ in terms of covered period, country panel, level of analysis, etc. We also do not employ
NTMs frequency or coverage rates because of their collinearity with the country fixed effects of the structural gravity
model. Moreover, existing studies incorporate NTMs into their trade policy scenarios by assuming ad hoc, unexplained
changes in the level of NTMs (e.g. a 25%, 50%, or 75% increase in the level of NTMs due to Brexit). For the present
analysis, it seems more relevant to use as reference partners trading under most-favoured-nation terms. We consider
the dissimilarity of NTMs to be very strong (the strongest) in this case, because of lacking instruments/initiatives for
unifying the partners’ NTMs (due to the absence of a trade agreement).

The regulatory distance is the difference between the number of NTMs of a given category applied by the exporting
and the importing country for a given product, transposed on a 0-1 scale. A distance of 1 means that the two countries
apply totally different NTMs, while a value of 0 indicates that they apply exactly the same number of NTMs of the same
category. We calculate this distance for each category of NTMs defined at the most granular level of the UNCTAD clas-
sification and aggregate results by major classes (types) of NTMs most frequently applied in agricultural and food trade.

We include four types of NTMs into our specification of trade costs: sanitary and phyto-sanitary measures (SPSs),
technical barriers to trade (TBTs), pre-shipment checks and other formalities, and measures that directly affect the
quantity of imported products (import licences, quotas, import restrictions, etc.). SPSs and TBTs often apply to the same
products and at similar levels. Therefore, the regulatory distances corresponding to these two types of NTMs are highly
correlated, but the omission of either of them would generate an omitted variable bias. To overcome this problem, we
use the average of these two regulatory distances.
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Table 3 — Changes in Exports and Sales from Brittany and the Rest of France (%)

Brittany Rest of France
Exports + domestic sales Exports + domestic sales
Product group c S1 S2 S3 S4 S5 S1 S2 S3 S4 S5
Live animals 3.50 052 -015 -0.05 -1.00 0.09 -0.08 -0.21 -0.63 -1.11 -049
Meat and meat products 500 -0.74 -701 -137 -10.06 -3.99 -043 -6.18 -098 -9.18 -3.59
Dairy products 457 -0.09 -152 002 -247 -022 -0.02 -103 0.10 -201 -0.14

Fish and seafood products 920 -037 -161 -030 -15 -034 -025 -112 -019 -1.08 -0.23
Cereals and cereal products ~ 4.40 000 -200 -016 -228 -0.28 000 -176 -013 -2.03 -0.26
Grain processing products 651 -0.02 -198 -012 -268 -043 -0.01 -168 -0.07 -232 -0.40
Oil and fats 4.80 000 -036 -0.16 -0.52 -0.11 000 -019 -012 -0.31 -0.09
Fruit and vegetables 5.02 000 -136 -0.02 -1.38 -0.41 000 -119 -0.02 -1.20 -0.36
Fruit and vegetable preparations 6.53 0.00 -197 022 -167 -0.37 0.00 -155 018 -130 -0.31
Coffee, spices, cocoa and sugar 5.56 002 -120 020 -097 -0.41 001 -066 019 -0.44 -0.32

Tobacco 339 023 000 027 0.04 066 028 -0.11 032 -007 0.74
Non-alcoholic beverages 360 000 -075 0.00 -0.75 -0.09 0.00 -033 0.02 -0.31 -0.06
Wines 280 000 009 063 066 0.01 000 010 063 067 0.01
Other alcoholic beverages 500 0.00 -049 -3.00 -3.38 0.01 0.00 -0.32 -281 -3.02 0.01
Other preparations 265 004 -037 009 -031 -0.11 002 -026 008 -020 -0.13
Other products 594 -031 -049 -047 -065 -029 -030 -046 -045 -0.62 -0.27
Total -0.32 -354 -0.56 -497 -173 -0.03 -1.07 -025 -1.58 -0.35
Exports to the United Kingdom

Product group o S1 S2 S3 S4 S5 S1 S2 S3 S4 S5

Live animals 350 1259 -0.37 1383 007 982 1274 -031 1397 0.00 994
Meat and meat products 500 -9.30 -38.59 -16.04 -48.66 -17.29 -9.35 -38.70 -16.08 -48.76 -17.34
Dairy products 457 -219 -2355 -236 -28.32 -399 -221 -2362 -2.37 -2846 -4.03

Fish and seafood products 9.20 -12.27 -51.95 -9.20 -49.43 -10.80 -12.33 -52.07 -9.24 -49.55 -10.85
Cereals and cereal products 440 0.00 -22.39 -233 -2456 -4.21 0.00 -22.46 -2.34 -2464 -4.23
Grain processing products 6.51 -044 -4950 -435 -59.56 -11.24 -045 -4969 -4.36 -59.73 -11.31
Oil and fats 480 000 -16.50 -3.10 -19.21 -2.37 0.00 -16.58 -3.10 -19.29 -2.38
Fruit and vegetables 502 000 -18.26 0.03 -18.26 -5.06 0.00 -1847 0.03 -18.47 -513
Fruit and vegetable preparations 6.53  0.00 -28.98 2.28 -26.31 -4.66 0.00 -29.05 230 -26.37 -4.68
Coffee, spices, cocoa and sugar 556 047 -24.62 158 -2343 -6.28 047 -2478 160 -2359 -6.33

Tobacco 339 636 -15625 595 -15.73 1229 6.37 -1524 596 -15.73 1229
Non-alcoholic beverages 360 000 -933 002 -935 -0.74 000 -950 002 -952 -0.76
Wines 280 000 -3.06 132 -141 -032 000 -306 132 -140 -0.32
Other alcoholic beverages 500 0.00 -11.32 10.04 -0.98 0.95 000 -1145 997 -117 095
Other preparations 265 096 -910 0.08 -10.05 -1.68 096 -9.11 0.08 -10.06 -1.68
Other products 594 -495 -788 -6.11 -9.13 -459 -499 -795 -6.15 -919 -463
Total -3.75 -27.69 -6.58 -32.16 -8.77 -0.56 -16.42 -0.04 -16.57 -3.22
Exports (sales) to the EU (excluding the UK and France)

Product group o S1 S2 S3 S4 S5 S1 S2 S3 S4 S5

Live animals 350 -083 -040 -127 -104 -121 -064 -032 -112 -1.11 -1.03
Meat and meat products 500 066 -324 042 -6.04 -2.34 058 -350 033 -6.30 -242
Dairy products 457 021 053 041 -023 0.09 019 033 038 -052 0.06

Fish and seafood products 920 091 359 078 347 076 085 333 073 322 0.71
Cereals and cereal products 440 000 044 010 039 0.01 0.00 033 009 027 -0.01
Grain processing products 651 004 098 019 042 -025 0.03 008 012 -053 -0.38
Oil and fats 480 000 069 007 074 0.00 000 060 0.06 0.64 0.00
Fruit and vegetables 502 000 110 -0.05 105 023 000 084 -0.04 079 0.16
Fruit and vegetable preparations 6.53 0.00 194 -019 167 0.1 0.00 180 -017 155 0.08
Coffee, spices, cocoa and sugar 556 -0.04 208 010 225 012 -0.04 181 012 200 0.07

Tobacco 339 -003 060 001 065 030 -002 060 002 065 030
Non-alcoholic beverages 360 000 194 008 200 -0.05 000 131 005 134 -0.06
Wines 280 000 053 059 115 0.00 000 053 059 1.15 -0.01
Other alcoholic beverages 500 000 354 026 358 0.04 0.00 337 017 333 0.04
Other preparations 265 -007 037 -001 043 -026 -0.06 036 -001 042 -027
Other products 594 008 017 -005 0.03 0.10 005 012 -0.08 -0.02 0.07
Total 035 -061 028 -189 -0.87 005 052 012 022 -0.19
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Table 3 - (contd.)

Brittany Rest of France
Exports (sales) to the rest of the world
Product group o S1 S2 S3 S4 S5 S1 S2 S3 S4 S5
Live animals 350 -017 073 -190 -129 019 -007 073 -192 -153 0.24
Meat and meat products 500 200 962 610 1295 271 190 9.00 553 1182 253
Dairy products 457 003 295 004 328 067 002 28 -0.03 305 072

Fish and seafood products 920 09 474 028 422 094 088 442 023 392 088
Cereals and cereal products 440 000 093 017 093 1.03 0.00 08 015 079 1.00
Grain processing products 651 004 869 079 1069 2.66 003 777 070 968 262
Oil and fats 480 000 143 001 138 025 000 132 -003 124 024
Fruit and vegetables 502 0.00 469 010 483 149 0.00 425 008 441 139
Fruit and vegetable preparations 6.53 0.00 6.89 -011 7.07 147 0.00 663 -013 679 144
Coffee, spices, cocoaand sugar 556 -0.05 292 -025 277 132 -005 252 -021 241 118

Tobacco 339 006 058 014 068 -0.11 006 059 015 069 -0.11
Non-alcoholic beverages 360 0.00 092 -010 086 0.23 000 089 -003 091 026
Wines 280 000 106 037 112 017 000 1.05 037 112 017
Other alcoholic beverages 500 0.00 -110 -7.79 -859 -0.20 000 -123 -7.78 -8.67 -0.20
Other preparations 265 -0.08 098 026 134 057 -007 095 024 128 054
Other products 594 083 126 110 157 073 071 1.08 093 133 064
Total 087 540 257 684 156 009 136 -143 -0.16 049
Exports (sales) to Brittany

Product group c S1 S2 S3 S4 S5 S1 S2 S3 S4 S5

Live animals 350 -0.83 -040 -123 -1.04 -124 -070 -033 -1.11 -1.11 -113
Meat and meat products 500 069 -321 042 -6.07 -231 064 -339 036 -6.25 -237
Dairy products 457 021 047 040 -0.33 0.09 019 038 039 -053 0.5

Fish and seafood products 920 1.01 397 093 39 086 094 371 089 365 081
Cereals and cereal products 440 0.00 035 009 028 -0.02 000 026 008 018 -0.04
Grain processing products 651 004 040 014 -0.18 -0.32 0.03 0.00 013 -060 -041
Oil and fats 480 000 076 012 086 0.02 000 066 011 076 0.01
Fruit and vegetables 502 0.00 112 -004 107 0.23 000 08 -003 082 0.16
Fruit and vegetable preparations 6.53 000 215 -0.18 189 0.12 0.00 205 -016 181 0.10
Coffee, spices, cocoa and sugar 556 -0.05 232 013 253 012 -0.04 210 014 231 0.07

Tobacco 339 -006 068 -0.01 074 027 -005 068 -001 074 027
Non-alcoholic beverages 360 000 125 006 129 -0.02 000 106 005 110 -0.04
Wines 280 000 033 061 096 -0.01 000 033 061 096 -0.01
Other alcoholic beverages 500 000 395 089 460 0.05 000 380 083 441 0.5
Other preparations 265 -006 034 -002 038 -027 -006 033 -002 038 -0.28
Other products 594 024 042 014 032 025 020 035 010 025 021
Total 030 -039 025 -1.57 -0.70 012 021 017 -043 -0.33
Exports (sales) to the Rest of France

Product group c S1 S2 S3 S4 S5 S1 S2 S3 S4 S5

Live animals 350 -093 -042 -133 -100 -132 -080 -035 -120 -1.07 -1.22
Meat and meat products 500 058 -3.60 026 -645 -244 053 -377 021 -6.64 -250
Dairy products 457 021 053 041 -021 013 020 044 040 -041 0.9

Fish and seafood products 920 098 38 090 378 084 092 359 08 353 0.78
Cereals and cereal products 440 000 035 009 028 -0.02 0.00 025 008 017 -0.04
Grain processing products 651 004 034 013 -024 -0.31 0.03 -0.06 012 -066 -0.40
Oil and fats 48 000 069 008 076 0.01 000 060 007 066 0.00
Fruit and vegetables 502 0.00 09 -004 091 0.20 000 069 -0.04 066 0.13
Fruit and vegetable preparations 6.53 000 195 -017 172 0.1 000 18 -015 164 0.08
Coffee, spices, cocoaand sugar 556 -0.04 213 014 235 014 -004 190 016 214 0.09

Tobacco 339 -0.07 071 -003 076 025 -0.07 071 -0.03 077 025
Non-alcoholic beverages 360 000 127 008 135 0.03 000 1.08 008 116 0.02
Wines 280 000 040 060 1.01 -0.01 000 040 060 1.01 -0.01
Other alcoholic beverages 500 0.00 384 077 437 0.05 000 369 070 417 0.05
Other preparations 265 -0.07 041 -002 046 -025 -0.07 040 -0.02 045 -0.26
Other products 594 022 039 012 028 023 018 032 008 021 0.19
Total 034 -136 021 -296 -1.21 005 094 023 081 -0.10

Notes: The effects of the five Brexit scenarios described in Table 1. In scenario S1, exports of live animals from Brittany to the United Kingdom
would have increased by 12.59%.
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of these products, except wines, to significantly
diminish in monetary values.

For the actually implemented trade policy, repre-
sented by scenario S5, meat and meat products
are the most harshly affected by Brexit. This
product group features a 3.99% (€ 55.49 million)
drop in the exports of Brittany and a 3.59%
(€ 124.36 million) drop for the rest of France.
Effects in relative terms are generally stronger
for Brittany than for the rest of France. Notable
differences are observed for fish and seafood
products, dairy products, fruit and vegetables,
other fruit and vegetable preparations, and
coffee, spices, cocoa and sugar. Live animals
stand out of this tendency, as the exports of
these products increase slightly for Brittany but
decrease for the rest of France.

4.2. Effect on Exports to Various Partners

Unsurprisingly, under all scenarios, exports to
the United Kingdom suffer the strongest impact,
both for Brittany and for the rest of France.
Within each product group, the model predicts
similar relative changes in the two regions’
exports.

Under scenario S5, the sales of both regions to
the British market fall by about 17% for meat
and meat products, by 11% for processed grain
products, and fish and seafood products, by 6%
for coffee, spices, cocoa and sugar, and by 5%
for fruit and vegetables. Positive impacts for live
animals (10%) and tobacco (12%) arise due to
the positive effect of the regulatory distance for
pre-shipment checks and formalities estimated
for these product categories, which outweighs
the effect induced by the small increase in import
tariffs.'® Nevertheless, these two groups account
for a small fraction of Brittany’s exports (see
Figure A1 of the Appendix). More pronounced
differences between the two regions emerge
when we account for the share of each product
group in regions’ exports. Brittany’s industry of
meat and meat products suffers, by far, the largest
drop in exports; the main export losses for the
rest of France are distributed across five product
groups (see Table A2 of the Appendix). Unlike
in the case of Brittany, the product group most
heavily exported by the rest of France (wines)
is very little affected. Contrary to suppliers
of cereal and dairy products, Brexit does not
penalize the French wine producers.

Across product groups, the decrease in exports
to the United Kingdom is differently diverted
to other destinations. For example, for fish and
seafood products, losses on the British market
are offset by homogeneous percentage increases

in trade with other partners (France, Europe,
and the rest of the world), which correspond to
amounts of diverted trade proportional to the size
of destination markets. For fruit and vegetables
and dairy products, most of this trade is diverted
to the rest of the world, and to a smaller degree
to EU countries and France, both in percentage
and value terms. For cereals and cereal products,
only non-EU markets benefit from this diver-
sion, while exports to the EU remain virtually
unchanged. We obtain opposite effects for meat
and meat products, and grain processing prod-
ucts, namely a decrease in sales on European
and French markets, but an increase in exports
to the rest of the world. The main destinations
of'this trade diversion are China, Japan, and the
United States, characterised by expanding meat
consumption.

4.3. Comparison of Scenarios

Scenarios S1 and S3, which assume the reintro-
duction of pre-shipment checks and formalities
but not of import tariffs on EU-UK trade,
whether the UK concludes PTAs with non-EU
partners or not, generate a small overall impact
on the exports of Brittany and of the rest of
France. A sizable effect is obtained only for
the monetary increase in the exports of other
alcoholic beverages from the rest of France
to the rest of the world, under scenario S3.
Overall, predicted changes in Breton and French
exports are larger under scenarios S2 and S4,
which assume the introduction of both import
tariffs and border controls between the EU
and the United Kingdom due to the absence
of a trade agreement. For example, under the
latter scenarios exports to the UK would have
decreased by approximatively 50% for meat and
meat products, and fish and seafood products.
The milder effects under scenario S5 place the
implemented trade policy midway between the
extreme scenarios mentioned above. Hence, the
bilateral trade agreement signed by the EU and
the UK appears as a compromise accepted by
the two parties.

Comparing the results of scenarios S1 and S3
permits to understand how changes in the UK’s
trade policy towards non-EU countries affect
Breton and French exports. Losses in terms
of total exports are larger when the United
Kingdom concludes preferential trade agree-
ments with its main extra-EU partners, both for
Brittany (€ 11.11 million under scenario S1 vs
€ 19.70 million under scenario S3) and the rest

18. In scenario S5, 16% of flows between France and the UK are subject to
non-zero import tariffs due to rules of origin requirements.
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of France (€ 20.42 million under scenario S1 vs
€ 156.32 million under scenario S3). Brittany’s
export losses concentrate on the British market,
while for the rest of France these losses arise
mainly from smaller amounts exported to non-EU
destinations. Still, for some product groups, the
above-mentioned PTAs reduce competition on
extra-EU markets, allowing Breton and French
suppliers to reinforce their market shares.

By comparing scenario S1 to scenario S2, and
S3 to S4, highlights the importance of keeping
import tariffs between the EU and the UK
equal to zero. Abandoning bilateral free trade
(scenarios S2 and S4) deteriorates the compet-
itiveness of Breton and French products on the
UK market, leading to a contraction of exports
in all product groups. The sharp decrease in
trade, by nearly one third for Brittany and by
16% for the rest of France, arises from the intro-
duction of EU’s very high MFN import tariffs
(cf. Table 2). The drop in exports reaches 60%
for grain processing products, and about 50%
for fish and seafood products, and meat and
meat products. Losing the preferential access
to the British market also affects the perfor-
mance of Breton and French exports to other
markets. Brittany’s sales on European markets
decrease (€ —13.42 million under scenario S2
and € —41.3 million under scenario S4) due to a
strong competition effect on meat and meat prod-
ucts. Indeed, all EU producers of these goods
redirect to the intra-EU market the amounts they
can no longer sell to the UK, which reinforces
competition and drives prices downwards."”
In the case of the rest of France, these losses
are offset by higher exports in other product
groups. Introducing imports tariffs on trade
with the United Kingdom improves the export
performance of both regions on non-EU markets.
This reveals that large part of the exports of
Brittany and the rest of France are diverted to
these destinations.

4.4. Robustness of the Results

The magnitude of the effects described above
depends on value of the elasticity of substitu-
tion, which is here equal to the price elasticity of
demand. A higher elasticity yields larger effects,
especially under scenarios S2, S3 and S4, which
assume a significant increase in import tariffs on
the UK’s trade with the EU and/or third coun-
tries.?® Nevertheless, the ranking of scenarios
by their impact and by how exports to the UK
are redirected to alternative destination markets
remains broadly unaltered.?!

Furthermore, altering the assumptions on the
level of NTMs under different scenarios only
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slightly modifies the results, and does not affect
our main findings. For example, if we assume that
the UK’s Preferential Trade Agreements (PTAs)
with non-EU partners reduce the regulatory
distance to 25% of its pre-Brexit level (instead
of 50% assumed earlier), we obtain a minor
amplification of export evolutions discussed
above.”? Assuming a similar drop in import
tariffs between PTAs partners (to 25% of their
pre-Brexit level) generates more pronounced
changes in our results.? This indicates that
Breton and French exports are more sensitive
to changes in the level of tariffs than of NTMs.

If we exclude NTMs from the model and define
the scenarios exclusively by changes in import
tariffs, the effects of Brexit diminish significantly
for all scenarios.?* We conclude that although
most of the impact of Brexit discussed above is
generated by changes in imports tariffs on the
UK’s trade with EU and non-EU partners, NTMs
also play an important role. Still, even when we
modify the original scenarios, the conclusions
expressed in this section, reached by comparing the
evolutions of exports across destination markets,
product groups, and scenarios, remain valid.

Finally, in the Online Appendix, we test the
robustness of results under the implemented trade
policy scenario (S5) by correcting the compu-
tation of domestic trade flows for the “border
effect” documented in the literature, according to
which a disproportionally larger amount of trade
takes places within national borders. In this case,
we find no evidence of a trade diversion towards
EU and French markets, and losses in exports

19. We find a similar effect on the domestic market (sales to Brittany and
to the rest of France).

20. A higher value of elasticity yields a stronger changes in exports.

21. For most product groups, including the flagship products of Breton
exports (meat and meat products, and dairy products), the elasticity
employed in this article is close to its value estimated by Fontagné et al.
(2022). For main product groups the most exported by the rest of France
(cereals and cereal products, and wines), using the Fontagné et al. (2022)
elasticity would slightly increase the drop in exports to the UK, and the
amounts diverted to other markets, resulting into a negligible change in
the effect on total exports. The few product groups for which Fontagné
et al. (2022) estimate higher elasticities account for a small share of each
region’s exports. Therefore, our choice of elasticities does not affect the
robustness of results.

22. This modification of scenario S3 yields a stronger drop in Breton
exports to the UK (7.12% vs 6.58%), less diversion to the EU market
(0.26% vs 0.28%), and more diversion to the rest of the world (2.94% vs
2.57%). The net effect on exports to all partners is slightly smaller than
wiht the unmodified scenario (-0.61% vs -0.56%). We find similar effects
when we apply the same modification to scenario S4. The evolutions of the
exports of the rest of France change marginally in both cases.

23. Under this variant of scenario S3, Breton exports to all destinations
decrease by 2.35% (vs 0.56% in the unmodified scenario). The similar
variant of scenario S4 predicts a stronger drop in exports to the UK, but
larger diversions to other markets, resulting in a lower net effect on total
exports than previously (-2.66% vs —4.97%).

24. In this case, Breton agri-food exports to all partners contract by 2.95%
under scenario S2 (vs 3.54%), by 0.20% under scenario S3 (vs 0.56%),
by 4.80% under scenario S4 (vs 4.97%), and by 0.81% under scenario S5
(vs 1.73%). Scenario S1 becomes now obsolete beacuse it assumes that i
import tariffs remain at the pre-Brexit level.
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to the UK are compensated by an increase in
exports to extra-EU destinations alone.

% 3k
*

The Brittany’s agri-food sector is strongly
oriented to exports. The United Kingdom is a
major destination for Brittany. Therefore, the
region is in high need of identifying and quan-
tifying the potential risks induced by Brexit and
the associated challenges.

This article analyses the evolution of Brittany’s
agricultural and food exports after the United
Kingdom’s exit from the EU. We estimate
the effects of Brexit for sixteen product
groups of this sector using a structural gravity
model and 2012-2015 data. We consider four
extreme trade policy scenarios, which cover a
wide range of possible trade policy outcomes,
and a fifth scenario depicting the actual trade
policy implemented since 1 January 2021, after
the conclusion of a new EU-UK Trade and
Cooperation Agreement. We address the lack of
data on domestic trade flows, between and within
a country’s regions, and propose a method for
predicting these data. For that, we use the struc-
ture of the model and parameter values obtained
through estimations on observed trade flows.

Since Brittany and France feature a very different
product composition of exports, we compute for
each scenario the impact on agricultural and food
exports both as percentages and monetary values.
Overall, the implemented trade policy scenario
emerges as a compromise outcome, producing
effects of intermediate magnitude within the

Link to the Online Appendix:

range defined by the extreme scenarios. We
estimate Brittany’s losses in agricultural and
food exports generated by Brexit at € 60 million,
halfway between the € 11-173 million losses
obtained under the other scenarios. Although the
rest of France incurs higher monetary losses due
to its economic size, the percentage impact is
much smaller than for Brittany.

Under all scenarios, meat and meat prod-
ucts stand out as the most severely impacted
industry of Brittany. These products ranks top
in Brittany’s exports (40% of the value added
of Brittany’s AFIs in 2015), the region alone
originating a quarter of French exports of meat
and meat products. Unsurprisingly, exports to
the UK market suffer the most. Under the imple-
mented trade policy, the model predicts a 17%
(€ 21 million) drop in Breton exports of meat and
meat products. These exports may have dropped
by 50% (€ 60 million) if different trade policies
were adopted. The exports in other product
categories, such as fish and grain processing
products, would have suffered a strong decrease
in percentage terms, but losses in monetary terms
would have been considerably below those for
meat because of their lower share in region’s
exports. Except for meat and live animals,
Brexit determines suppliers to redirect their
exports from the UK to the European and French
markets, but above all to extra-EU destinations.
Brittany’s exports of meat and meat products
are redirected exclusively to non-EU markets.
Our results point out that Breton meat producers
require a stronger support from policy makers
in order to adjust to the UK’s withdrawal from
the EU and seize new trade opportunities. [

www.insee.fr/en/statistiques/fichier/7713592/ES540 Cheptea-et-al OnlineAppendix.pdf
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APPENDIX

Figure A1 - Agri-food exports from Brittany and the rest of France (In millions of euro - 2015)
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Figure A2 - Brittany’s share of French exports in 2015
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Figure A3 - Share of each destination in the agri-food exports of Brittany

and the rest of France in 2015
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Figure A4 — Composition of the exports from Brittany and the rest of France

to the United Kingdom in 2015
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Table A1 - Trade costs in the scenarios

The United Kingdom'’s trade relations with:

Scenario EU27 Non-EU countries

(S1)  Quasi status quo zero tariffs unchanged tariffs
g NTMs as for MFN status unchanged NTMs

. ) MFN tariffs unchanged tariffs

(S2)  Fortress United Kingdom NTMs as for MFN status unchanged NTMs

With the main developed countries®:
% MFN tariff, NTMs as %2 MFN status

(S3) Liberalised trade with the EU zero tariffs
and the main non-EU partners NTMs as for MFN status ) .
With other countries:
unchanged tariffs; NTMs as for MFN status
With the main developed countries®:
1 T 1
(g4 Lberlised irade vih only MFN tariffs 72 MFN tariffs; NTMs as 7 MFN status
the main non-EU partners NTMs as for MFN status . -
With other countries:
unchanged tariffs; NTMs as for MFN status
) . PTA®: negotiated preferential tariffs
84% of flows: zero tariffs . e o
(S5) Current policy 16% of flows: MFN tariis O imporls from the UK: UKGT tariffst

Other imports from the EU: MFN tariffs

©
unchanged NTMs unchanged NTMs

Notes: @ United States, Australia, New Zealand, Switzerland, Chile and Israel.
® New preferential trade agreements (PTAs) negotiated by the United Kingdom.
© New United Kingdom General Tariff (UKGT).

Under scenarios S1 to S4, the MFN NTM system means that the distance between the UK’s non-tariff measures and
those of the EU-27 is equal to the average level observed between the UK (EU) and the countries with which it does not
have a preferential trade agreement (countries with which trade is under the MFN system). In scenario S5, we consider
the distances between the UK and the EU-27 to be unchanged, compared to the period before Brexit (2012-2015), so as
to reflect the announcement of flexibilities granted in terms of customs declarations for companies as well as the effort to
digitalise those formalities.
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Brexit and Breton Agricultural and Food Exports

Table A2 — Changes in Exports from Brittany and the Rest of France (in millions of euro)

Rest of France
Exports (sales) to all partners

Brittany

Product group Share  S1 S2 S3 S4 S5 Share St S2 S3 S4 S5
Live animals 31 057 -016 -005 -110 010 32 -164 -429 -1288 -2269 -10.02
Meat and meat products 399 -1029 -9749 -19.05 -139.90 -5549 55 -14.90 -214.09 -33.95 -318.01 -124.36
Dairy products 192 -0.60 -1019 013 -1656 -148 1.0 -139 -7167 696 -139.87 -9.74
Fish and seafood products 70 -09 -393 -073 -381 -083 24 -372 -1665 -282 -16.06 -342
Cereals and cereal products 68 000 -474 -038 -541 -066 17.7 0.00 -196.90 -14.54 -227.11 -29.09
Grain processing products 00 000 -003 000 -004 -001 29 -018 -3060 -127 -4225 -7.29
Oil and fats 10 000 -013 -006 -018 -004 30 000 -365 -231 -595 ~-173
Fruit and vegetables 62 000 -292 -004 -296 -0.88 56 000 -4247 -0.71 -4282 -12.85
Fruit and vegetable preparatons 29 000 -196 022 -166 -037 31 000 -3086 358 -2588 -6.17
Coffee, spices, cocoaand sugar 04 000 -017 003 -014 -006 75 047 -3129 901 -20.86 -15.17
Tobacco 00 000 000 000 000 000 08 143 -056 163 -036 3.78
Non-alcoholic beverages 02 000 -005 000 -005 -001 25 000 -532 032 -500 ~-097
Wines 01 000 000 001 001 000 160 000 1014 6385 6791 101
Other alcoholic beverages 01 000 -0.01 -008 -010 0.00 98 000 -19.92 -17496 -188.03  0.62
Other preparations 126 018 -162 040 -136 -048 80 101 -1314 404 -1011 -657
Other products 06 -006 -010 -009 -013 -0.06 08 -152 -232 =-227 -313 -1.36
Total 100 -11.11 -123.51 -19.70 -173.38 -60.25 100 -20.42 -673.61 -156.32-1,000.24 -223.32

Exports (sales) to the United Kingdom

Product group Share  S1 S2 S3 S4 S5 Share S1 S2 S3 S4 S5

Live animals 21 089 -003 09 000 069 09 74 -018 813 000 579
Meat and meat products 36.9 -1150 -47.71 -19.83 -60.15 -21.37 3.2 -19.69 -8149 -33.86 -102.68 -36.51
Dairy products 92 -068 -727 -073 -874 -123 122 -17.79 -190.14 -19.08 -229.10 -32.44
Fish and seafood products 36 -149 -632 -112 -601 -131 16 -1267 -5352 -950 -5093 -11.15
Cereals and cereal products 213 000 -1599 -1.66 -1754 -3.01 127 000 -187.53 -19.54 -205.73 -35.32
Grain processing products 00 000 -008 -0.01 -009 -002 20 -059 -6470 -568 -77.77 -14.73
Oil and fats 14 000 -075 -014 -087 -011 40 000 -4387 -820 -51.03 -6.30
Fruit and vegetables 7.7 000 -469 001 -469 -130 64 000 -7827 013 -7827 -21.74
Fruit and vegetable preparations 6.7 000 -6.54 051 -594 -105 30 000 -5.88 450 -5164 -9.16
Coffee, spices, cocoaand sugar 02 000 -015 001 -014 -0.04 91 281 -14830 958 -14118 -37.88
Tobacco 00 000 000 000 000 000 00 017 -040 016 -041 032
Non-alcoholic beverages 02 000 -0.06 000 -006 000 22 000 -1357 003 -1359 -1.09
Wines 01 000 -0.01 000 000 000 2.2 000 -52.78 2277 -24.15 -552
Other alcoholic beverages 01 000 -004 004 000 000 75 000 -56.76 4942 -580 471
Other preparations 99 032 -301 003 -332 -055 86 547 -51.94 046 -57.36 -9.58
Other products 07 -011 -018 -014 -021 -011 05 -177 -282 -218 -326 -164
Total 100 -12.57 -92.80 -22.06 -107.77 -29.41 100 -36.64-1,083.14 -2.87-1,092.90 -212.24

Exports (sales) to the EU (excluding the UK and France)

Product group Share  S1 S2 S3 S4 S5 Share St S2 S3 S4 S5

Live animals 28 -051 -024 -077 -063 -0.74 47 -1156 -578 -2023 -20.05 -18.61
Meat and meat products 392 565 -27.75 360 -51.74 -2004 67 1485 -89.62 845 -161.31 -61.96
Dairy products 189 087 218 169 -095 037 123 902 1567 18.05 -2469 285
Fish and seafood products 94 187 736 160 7M1 156 29 952 3731 818 3608 7.9
Cereals and cereal products 54 000 051 012 046 001 224 000 2842 775 2326 -0.86
Grain processing products 00 000 001 000 000 000 34 040 106 158 -6.99 -5.01
Oil and fats 12 000 018 002 019 000 38 000 884 088 943 000
Fruit and vegetables 76 000 18 -008 173 038 70 000 2273 -108 2138 433
Fruit and vegetable preparations 28 000 118 -012 102 007 37 000 2581 -244 2223 115
Coffee, spices, cocoaand sugar 05 000 025 0.01 027 001 90 -138 6249 414 6905 242
Tobacco 00 000 000 000 000 000 09 -007 204 007 222 102
Non-alcoholic beverages 02 000 009 000 010 000 24 000 1194 046 1221 -0.55
Wines 00 000 000 000 000 000 82 000 1667 1855 3647 -0.31
Other alcoholic beverages 00 000 002 000 002 000 41 000 5281 266 5218 0.63
Other preparations 118 -018 095 -003 111 -067 78 -180 1077 -030 1257 -8.08
Other products 03 000 001 000 000 001 07 014 035 -023 -006 020
Total 100 770 -1342  6.04 -41.30 -19.05 100 19.13 201.51 4650 8365 -74.84
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Table A2 — (contd.)

Brittany Rest of France
Exports (sales) to the rest of the world

Product group Share  $1 S2 S3 S4 S5 Share S1 S2 S3 S4 S5

Live animals 43 -007 030 -079 -054 008 10 -013 131 -345 -275 043
Meat and meat products 424 821 3949 2504 5316 1112 38 1347 6238 3833 8193 1754
Dairy products 235 007 671 009 747 152 77 028 4018 -042 4285 10.11
Fish and seafood products 28 026 128 008 114 025 15 232 1164 061 1033 232
Cereals and cereal products 50 000 045 008 045 050 96 000 1427 261 1374 1740
Grain processing products 00 000 003 000 004 001 20 011 2888 260 3599 9.74
Oil and fats 05 000 006 000 006 001 10 000 242 -006 228 044
Fruit and vegetables 24 000 111 002 116 035 24 000 1866 035 1936 6.10
Fruit and vegetable preparations 1.7 000 111 -0.02 114 024 20 000 2395 -047 2452 520
Coffee, spices, cocoaand sugar 02 000 006 000 005 003 38 -035 1741 -145 1665 8.15
Tobacco 01 000 000 000 000 000 09 010 099 025 115 -0.18
Non-alcoholic beverages 01 000 001 000 001 000 31 000 49 -017 507 145
Wines 02 000 002 001 002 000 290 000 5529 1948 5898 895
Other alcoholic beverages 02 000 -002 -014 -016 000 229 0.00 -51.21 -32392 -360.97 -8.33
Other preparations 154 -012 146 039 199 08 82 -1.04 1417 358 1910  8.06
Other products 12009 014 012 018 008 10 129 197 169 242 117
Total 100 844 5222 2488 6617 1505 100 1576 247.27 -260.42 -29.36 88.55

Exports (sales) to Brittany

Product group Share  $1 S2 S3 S4 S5 Share St S2 S3 S4 S5

Live animals 66 -008 -004 -012 -010 -013 55 -032 -015 -050 -050 -0.51
Meat and meat products 305 032 -151 020 -28 -108 117 061 -323 034 -595 -226
Dairy products 315 010 023 019 -016 004 264 041 082 084 -114 0N
Fish and seafood products 79 012 048 011 047 010 45 035 137 033 134 030
Cereals and cereal products 93 000 005 001 004 000 207 000 044 014 030 -0.07
Grain processing products 00 000 000 000 000 000 37 001 000 004 -018 -0.13
Oil and fats 08 000 001 000 001 000 52 000 028 005 032 000
Fruit and vegetables 29 000 005 000 005 001 17 000 012 000 012 0.02
Fruit and vegetable preparations 2.7 000 009 -0.01 008 000 38 000 064 -005 056 0.03
Coffee, spices, cocoa and sugar 0.1 000 000 000 000 000 30 -001 052  0.03 057  0.02
Tobacco 00 000 000 000 000 000 00 000 000 000 000 000
Non-alcoholic beverages 00 000 000 000 000 00O 06 000 005 000 006 000
Wines 00 000 000 000 000 000 07 000 002 004 006 000
Other alcoholic beverages 00 000 000 000 000 000 18 000 05 012 064 001
Other preparations 73 -001 004 000 004 -003 103 -005 028 -002 032 -0.23
Other products 04 000 000 000 000 000 04 001 001 000 001 001
Total 100 046 -059 038 -241 -1.08 100  1.01 172 136 -348 -270

Exports (sales) to the Rest of France

Product group Share $1 S2 S3 S4 S5 Share St S2 S3 S4 S5

Live animals 30 -037 -047 -052 -039 -052 12 -091 -040 -136 -121 -1.38
Meat and meat products 500 378 -2347 169 -4205 -1591 47 232 -1653 092 -29.11 -10.96
Dairy products 199 054 137 106 -054 034 102 1.9 420 382 -392 086
Fish and seafood products 47 061 238 056 233 052 26 221 861 206 847 187
Cereals and cereal products 40 000 018 005 015 -0.01 227 000 532 170 362 -085
Grain processing products 00 000 000 000 000 000 20 006 -012 023 -127 -0.77
Oil and fats 07 000 006 001 007 000 20 000 112 013 123 0.0
Fruit and vegetables 34 000 043 -002 041 009 77 000 499 -029 477 094
Fruit and vegetable preparations 2.7 000 069 -006 060 004 51 000 88 -0.72 787 038
Coffee, spices, cocoaand sugar 04 000 010 001 011 001 77 -029 1366 115 1539 065
Tobacco 00 000 000 000 000 000 20 -013 134 -006 145 047
Non-alcoholic beverages 01 000 002 000 002 000 21 000 210 016 225 0.04
Wines 00 000 000 000 000 000 78 000 291 437 736 -0.07
Other alcoholic beverages 00 000 002 000 003 000 143 000 4949 939 5593 067
Other preparations 106 -010 057 -003 064 -035 68 -044 254 -013 286 -1.65
Other products 03 001 002 001 001 001 14 024 042 0N 028 025
Total 100 448 -17.79 276 -38.61 -1578 100 496 8856 2149 7597 -9.55

Notes: The effects of the five Brexit scenarios described in Table 1. In scenario S1, exports of live animals from Brittany to the United Kingdom
would have increased by 0.89 million euro.

ECONOMIE ET STATISTIQUE / ECONOMICS AND STATISTICS N° 540, 2023



Au sommaire des précédents numeéros / In Previous Issues

N° 539 (2023)
* Au-dela du PIB : une évaluation de la croissance du bien-étre monétaire dans 14 pays européens et aux
Etats-Unis / Beyond GDP: A Welfare-Based Estimate of Growth for 14 European Countries and the USA Over
Past Decades — Jean-Marc Germain

* Produits numériques gratuits et mesures agrégées de I'activité économique / Free Digital Products and
Aggregate Economic Measurement — Diane Coyle & David Nguyen

TELETRAVAIL ET PRODUCTIVITE / TELEWORK AND PRODUCTIVITY

¢ Les liens entre télétravail et productivité pendant et aprés la pandémie de Covid-19 / The Role of Telework
for Productivity During and Post COVID-19 — Chiara Criscuolo, Peter Gal, Timo Leidecker, Francesco Losma &
Giuseppe Nicoletti

* Télétravail et productivité avant, pendant et aprés la pandémie de Covid-19 / Telework and Productivity
Before, During and After the COVID-19 Crisis — Antonin Bergeaud, Gilbert Cette & Simon Drapala

e Commentaire — Télétravail et productivité trois ans aprés les débuts de la pandémie / Comment - Telework
and Productivity Three Years After the Start of the Pandemic — Pierre Pora

N° 538 (2023)
VIEILLISSEMENT ET RETRAITE / AGEING AND RETIREMENT

* Vieillissement, retraites et dépendance — Introduction / Ageing, Pensions and Dependency — Introduction —
Didier Blanchet

¢ Dynamique du processus de perte d’autonomie dans les populations vieillissantes / Dynamic of the
Disablement Process in Ageing Populations — Mahdi Ben Jelloul, Antoine Bozio, Elsa Perdrix, Audrey Rain &
Léa Toulemon

* Le recours aux établissements pour personnes agées en France (2008-2015) : le réle de I’entourage
familial / Institutional Long-Term Care Use in France (2008-2015): The Role of Family Resources —
Amélie Carrére, Emmanuelle Cambois & Roméo Fontaine

« Effets sur la consommation de soins d’un report de I’age de départ a la retraite annoncé en fin de
carriere / The Health-Consumption Effects of Increasing Retirement Age Late in the Game — Eve Caroli,
Catherine Pollak & Muriel Roger

e Le droit a I'information sur la retraite introduit par la réforme de 2003 rend-il les Francais mieux informés et
moins inquiets quant a leur future retraite ? / Does the Right to Information on their Pension Introduced by
the 2003 Reform Make the French Better Informed and Less Concerned about their Future Pension? —

Luc Arrondel, Loic Gautier, Aurélie Lemonnier & Laurent Soulat

¢ Les perspectives financiéres du systéme de retraite et du niveau de vie des retraités a I’horizon 2070 /
Financial Outlook for the Pension System and the Standard of Living of Pensioners by 2070 -

Frédérique Nortier-Ribordy

N° 536-37 (2022)
DOSSIER THEMATIQUE / THEMATIC SECTION

* Travail domestique et parental au fil des confinements en France : comment ont évolué les inégalités
socio-économiques et de sexe ? / Housework and Parenting during the Lockdowns in France: How
Have Socio-Economic and Gender Inequalities Changed? — Ariane Pailhé, Anne Solaz, Lionel Wilner &
I’équipe EpiCov

¢ Les couples pendant le confinement : « La vie en rose » ? / Couples in Lockdown: “La vie en rose”? —
Hugues Champeaux & Francesca Marchetta

* Commentaire — La crise du Covid-19 a-t-elle contribué & modifier la division du travail selon le genre au sein
des familles ? / Comment — Did the COVID-19 Crisis Contribute to a Change in the Gender-Based Division

of Work within Families? — Héléne Couprie

* Migrations résidentielles et crise de la Covid-19 : vers un exode urbain en France ? / Residential Migration
and the COVID-19 Crisis: Towards an Urban Exodus in France? — Marie-Laure Breuillé, Julie Le Gallo &
Alexandra Verlhiac

¢ Covid-19 et dynamique des marchés de I'immobilier résidentiel en France : une exploration / COVID-19 and
Dynamics of Residential Property Markets in France: An Exploration — Sylvain Chareyron, Camille Régnier &
Florent Sari

* Une analyse territoriale de I'impact de la crise sanitaire de 2020 sur la masse salariale du secteur privé :
effets structurels et effets locaux / Regional Analysis of the Impact of the 2020 Health Crisis on

the Private-Sector Wage Bill: Structural and Local Effects — Mallory Bedel-Mattmuller, Fadia El Kadiri &
Lorraine Felder Zentz

ARTICLE

« Le déficit protéique frangais — Une analyse prospective / Protein Deficit in France — A Prospective Analysis —
Alexandre Gohin & Alice Issanchou

ECONOMIE ET STATISTIQUE / ECONOMICS AND STATISTICS N° 540, 2023



N° 534-35 (2022) — VARIA

* Les anticipations d’inflation des ménages en France : legons d’une nouvelle enquéte et de la crise du
Covid-19 / Household Inflation Expectations in France: Lessons from a New Survey and the COVID-19 Crisis
— Erwan Gautier & Jérémi Montornées

« Crise sanitaire et situation financiére des ménages en France — Une étude sur données bancaires mensuelles
/ The Health Crisis and the Financial Situation of Households in France — A Study on Monthly Bank Data —
Odran Bonnet, Simon Boutin, Tristan Loisel & Tom Olivia

« Difficultés de recrutement et caractéristiques des entreprises : une analyse sur données d’entreprises
frangaises / Recruitment Difficulties and Firms’ Characteristics: An Analysis of French Company Data —
Antonin Bergeaud, Gilbert Cette & Joffrey Stary

¢ Les critéres de sélection du candidat : un résumé du processus de recrutement / Candidate Selection
Criteria: A Summary of the Recruitment Process — Bertrand Lhommeau & Véronique Rémy

¢ Le programme hexagonal de développement rural : quelle contribution a I'attractivité des territoires ? /
The National Rural Development Programme in France: How Does It Contribute to the Attractiveness

of Regions? — Marielle Berriet-Solliec, Abdoul Diallo, Cédric Gendre, Vincent Larmet, Denis Lépicier &
Lionel Védrine

* Impact sur la pollution de I'air des restrictions d’activité liées a la Covid-19 : apports méthodologiques dans
I’évaluation économique des effets de long terme sur la mortalité / Impact of COVID-19 Activity Restrictions
on Air Pollution: Methodological Considerations in the Economic Valuation of the Long-Term Effects on
Mortality — Olivier Chanel

N° 532-33 (2022)
DOSSIER THEMATIQUE / THEMATIC SECTION

¢ Un an de crise Covid : comment évaluer I'impact de la pandémie sur 'activité économique des entreprises
frangaises ? Construction de contrefactuels individuels et diagnostics de I'année 2020 / One Year of COVID:
What Impact Did the Pandemic Have on the Economic Activity of French Companies? Construction

of Individual Counterfactuals and Diagnoses for 2020 — Benjamin Bureau, Anne Duquerroy, Julien Giorgi,
Mathias Lé, Suzanne Scott & Frédéric Vinas

* Un examen au microscope de I'impact de la crise sanitaire et des mesures de soutien public sur la situation
financiére des entreprises / A Granular Examination of the Impact of the Health Crisis and the Public Support
Measures on French Companies’ Financial Situation — Benjamin Bureau, Anne Duquerroy, Julien Giorgi,
Mathias Lé, Suzanne Scott & Frédéric Vinas

« Difficultés financiéres des entreprises pendant I’épidémie de Covid-19 et réponses des politiques publiques :
une évaluation / Liquidity Shortfalls during the COVID-19 Outbreak: Assessment and Policy Responses —
Lilas Demmou, Guido Franco, Sara Calligaris & Dennis Dlugosch

* Commentaire — Aider les entreprises en période crise : I'intérét des microsimulations sur données
d’entreprises / Comment — Public Support to Companies in Times of Crisis: The Value of Microsimulations
based on Company Data — Xavier Ragot

ARTICLES

* Valeurs, volumes et partages volume-prix : sur quelques questions (re)soulevées par la crise sanitaire /
Values, Volumes, and Price-V/olume Decompositions: On Some Issues Raised (Again) by the Health

Crisis — Didier Blanchet & Marc Fleurbaey

¢ La sous-traitance des travaux agricoles en France : une perspective statistique

sur un phénoméne émergent / Agricultural Outsourcing in France: A Statistical Perspective

on an Emerging Phenomenon — Geneviéve Nguyen, Francois Purseigle, Julien Brailly & Melvin Marre

* Apprentissages informels en entreprise et sécurisation des mobilités professionnelles / Informal Learning
at Work and the Securing of Professional Mobility — Olivier Baguelin & Anne Fretel

* Une nouvelle nomenclature, la PCS Ménage / A New Nomenclature for French Statistics: The Household
PCS - Thomas Amossé & Joanie Cayouette-Rembliére

N° 530-31 (2022) — VARIA

* Droits connexes et aides sociales locales : un nouvel état des lieux / Social Benefits, Related Entitlements
and Local Social Support: A New Assessment — Denis Anne & Yannick L'Horty

* Effets des réformes 2018 de la fiscalité du capital des ménages sur les inégalités de niveau de vie en France :
une évaluation par microsimulation / Impacts of the 2018 Household Capital Tax Reforms on Inequalities
in France: A Microsimulation Evaluation — Félix Paquier & Michaél Sicsic

* Quel déflateur pour les services de télécommunications ? Une question de pondération / Telecoms Deflators:
A Story of Volume and Revenue Weights - Mo Abdirahman, Diane Coyle, Richard Heys & Will Stewart

¢ Filieres du baccalauréat et emploi a la fin des études : contribution des parcours scolaires et analyse des
écarts entre femmes et hommes / Baccalaureate Tracks and Employment at the End of Education: Contribution
of the Educational Pathway and Analysis of Gender Gaps — Estelle Herbaut, Carlo Barone & Louis-André Vallet

* Formes d’organisation du travail et mobilité quotidienne des actifs franciliens / Forms of Work Organisation
and Daily Mobility of Workers in lle-de-France — Laurent Proulhac

ECONOMIE ET STATISTIQUE / ECONOMICS AND STATISTICS N° 540, 2023



Economie et Statistique / Economics and Statistics

Objectifs généraux de la revue

Economie et Statistique / Economics and Statistics publie des articles traitant de tous les phénomenes économiques et sociaux, au
niveau micro ou macro, s‘appuyant sur les données de la statistique publique ou d’autres sources. Une attention particuliere est
portée a la qualité de la démarche statistique et a la rigueur des concepts mobilisés dans I'analyse. Pour répondre aux objectifs
de la revue, les principaux messages des articles et leurs limites éventuelles doivent étre formulés dans des termes accessibles a
un public qui n’est pas nécessairement spécialiste du sujet de I'article.

Soumissions

Les manuscrits doivent étre adressés au secrétariat de la revue (redaction-ecostat@insee.fr), de préférence en format MS-Word. 1l
doit s’agir de travaux originaux, qui ne sont pas soumis en parallele a une autre revue. Les articles peuvent étre soumis en frangais
ou en anglais. Le texte d'un article standard fait environ 11 000 mots en frangais (y compris encadrés, tableaux, figures, annexes
et bibliographie, non compris d'éventuelles annexes en ligne). Aucune proposition initiale de plus de 12 500 mots (11 500 mots
pour les soumissions en anglais) ne sera examinée.

La soumission doit comporter deux fichiers distincts :

* Un fichier d’'une page indiquant : le titre de larticle ; les prénom, nom, affiliations (maximum deux) et adresses e-mail et
postale de chaque auteur ; un résumé de 160 mots maximum (140 mots pour les soumissions en anglais) qui doit présenter
trées brievement la problématique, indiquer la source et donner les principaux axes et conclusions de la recherche ; les codes
JEL et quelques mots-clés ; d’éventuels remerciements.

* Un fichier anonymisé du manuscrit complet (texte, illustrations, bibliographie, éventuelles annexes) indiquant en premiére page
uniquement le titre, le résumé, les codes JEL et les mots-clés.

Les propositions retenues sont évaluées par deux a trois rapporteurs (procédure en « double-aveugle »). Les articles acceptés
pour publication devront étre mis en forme suivant les consignes aux auteurs (accessibles sur https://www.insee.fr/fr/
information/2410168). Ils pourront faire 'objet d'un travail éditorial visant 2 améliorer leur lisibilité et leur présentation formelle.

Publication

Les articles sont publiés en francais dans I'édition papier et simultanément en francais et en anglais dans I'’édition électronique.
Celle-ci est disponible, en acces libre, sur le site de I'Insee, le jour méme de la publication ; cette mise en ligne immédiate et
gratuite donne aux articles une grande visibilité. La revue est par ailleurs accessible sur le portail francophone Persée, et référencée
sur le site international Repec et dans la base EconlLit.

Main objectives of the journal

Economie et Statistique / Economics and Statistics publishes articles covering any micro- or macro- economic or sociological topic,
either using data from public statistics or other sources. Particular attention is paid to rigor in the statistical approach and clarity in
the concepts and analyses. In order to meet the journal aims, the main conclusions of the articles, as well as possible limitations,
should be written to be accessible to an audience not necessarily specialist of the topic.

Submissions

Manuscripts should be sent to the editorial team (redaction-ecostat@insee.fr), preferably in MS-Word format. The manuscript must

be original work and not submitted at the same time to any other journal. It can be submitted either in French or in English. The

standard length of an article is of about 10,000 words (including boxes if any, tables, figures, appendices, bibliography, but not

counting online appendices if any). Manuscripts of more than 11,500 words will not be considered. Submissions must include

two separate files:

* A one-page file providing: the title of the article; the first name, name, affiliation-s (at most two), e-mail et postal addresses of
each author; an abstract of maximum 140 words, briefly presenting the research question, data and methodology, and the main
conclusions; JEL codes and a few keywords; acknowledgements if any.

* An anonymised manuscript (including the main text, illustrations, bibliography and appendices if any), mentioning only the
title, abstract, JEL codes and keywords on the front page.

Proposals that meet the journal objectives are reviewed by two to three referees (“double-blind” review). The articles accepted
for publication will have to be presented according to the guidelines for authors (available at https://www.insee.fr/en/
information/2591257). They may be subject to editorial work aimed at improving their readability and formal presentation.

Publication

The articles are published in French in the printed edition, and simultaneously in French and in English in the online edition.
The online issue is available, in open access, on the Insee website the day of its publication; this immediate and free online
availability gives the articles a high visibility. The journal is also available online on the French portal Persée, and indexed in
Repec and Econlit.


https://www.insee.fr/fr/information/2410168
https://www.insee.fr/fr/information/2410168
https://www.insee.fr/en/information/2591257
https://www.insee.fr/en/information/2591257

Economie
Statistique

EEﬂgonomics
Statistics

9 H7821 11 H624054H



