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The effect of R&D subsidies and tax incentives on 
employment: an evaluation for small firms in France

Vincent Dortet‑Bernadet * et Michaël Sicsic **

Abstract – Between 2003 and 2010, the amount of tax incentives and subsidies granted by 
French public authorities to finance the R&D activities of SMEs increased fourfold. This very 
sharp increase is due to the research tax credit (RTC) reforms, particularly in 2008, the creation 
in 2004 of a young innovative business status and an increase in subsidies over the period. Based 
on exhaustive employment data for France, this paper presents the first ever evaluation of the 
effect of the increase in these aids on small firms. 
Using a method that combines matching and a labour demand model, we show that the effect 
of public support on R&D employment is positive and increased during the period 2004-2010. 
Nonetheless, the increase in aid, particularly subsequent to the wide ranging reform of the RTC 
in 2008, was accompanied by a significant crowding-out effect: according to our estimates, only 
between 18 and 34% of the supplementary aid obtained by businesses between 2008 and 2010 
was used to finance new jobs for highly qualified workers. 
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R esearch and development (R&D) activities 
are designed to promote the emergence of 

new manufacturing materials, products or pro-
cesses and improvements to them. Stimulating 
innovation and technical progress, R&D is 
an important source of economic growth 
(Griffith et al., 2003; 2004). In France, the ratio 
of domestic business expenditure on R&D 
(BERD)1 remains quite weak compared to other 
major countries: 1.45 % of GDP in 2014 com-
pared to 1.6 % for OECD countries, almost 2 % 
in Germany and 2.8 % in Japan (OECD, 2017). 
Nonetheless, during the 2000s, public authori-
ties significantly developed support schemes in 
order to boost private R&D expenditure. The 
State allocated to firms some 8 billion Euro in 
financial support to R&D in 2013, i.e. close to 
0.4 % of GDP (compared to less than 0.2 % 
in 2003). In 2013, France was the 3rd biggest 
public funder of R&D in the world and the 
leading country in terms of tax incentives for 
R&D (OECD, 2016).

This paper studies the impact on employment 
of the significant increase in public support 
to R&D received by small businesses during 
the period 2004-2010. Small firms have, for 
example, benefited from the creation in 2004 
of the “Young innovative business” status 
(Jeune Entreprise Innovante, JEI) for firms 
younger than eight years old and specialised in 
R&D activities. More significantly, the various 
research tax credit (RTC) reforms from 2004 
onwards, and particularly in 2008, allowed for 
a significant increase in the number of small 
companies benefiting from this scheme. Lastly, 
small firms have also been given the opportu-
nity to receive subsidies from Oséo2, a body 
set up in 2005 to support innovation projects 
undertaken by small and medium enterprises 
(SMEs).

Few studies have focused on evaluating the 
effect of R&D public support received by 
small businesses. These firms, nevertheless, 
receive the highest support rates: in 2010, 50 % 
of R&D expenditure declared by very small 

1. Gross domestic expenditure on research and development 
(GERD) corresponds to the research and development (R&D) 
activity performed on the national territory regardless of the 
funding source. Some of this activity is performed by public 
administrations, while the rest is carried out by firms (Business 
expenditure on research and development, BERD). This includes 
current expenditure (wage bill of R&D staff and operating costs) 
and capital expenditure (purchase of equipment needed for 
domestic R&D activity and real estate transactions completed 
over the course of the year).
2. Oséo was set up in 2005, bringing together the Anvar, BDPME 
and Sofaris, and was then incorporated into BPIFrance in 2013.

businesses3 (VSBs) benefiting from RCT was 
funded through aid compared to 42 % for other 
SMEs, 36 % for intermediate-sized enterprises 
(Entreprises de Taille Intermédiaire, ETI) and 
34 % for the biggest firms (Dortet-Bernadet  
& Sicsic, 2015, p. 15).

Why help small firms to perform R&D?

Public support for firms to fund their R&D 
expenditure is justified by the fact that, without 
this aid, they would tend to perform less R&D 
than the level desirable for the whole econ-
omy (Jones & Williams, 1998; Bloom et al., 
2013). By reducing the private cost of R&D 
activities, public funding is likely to increase 
R&D expenditure to a socially optimal level. 
Providing specific support to small and young 
firms can be justified by the fact that these firms 
are more affected by financing restrictions than 
other firms. These restrictions would give rise 
to excessively low R&D investments with 
procyclical evolutions4 (Aghion et al., 2012). 
Financial public support can also help small 
firms that would otherwise not have undertaken 
R&D activities (González et al., 2005).

Helping the youngest businesses can also be 
effective, as it is argued that these firms are 
behind breakthrough innovations (Schneider & 
Veugelers, 2010; Cincera & Veugelers, 2012; 
Akcigit & Kerr, 2010). Based on simulations 
using a theoretical model, Acemoglu et al. 
(2013) find that it would be more effective to 
subsidise firms entering the market (especially 
young and small firms) to undertake R&D 
than already established firms. However, it 
should be noted that, in an empirical analysis, 
Garcia-Macia et al. (2016) find that most of 
the growth in productivity does not come from 
young businesses, but rather from improve-
ments to the products of incumbents.

Although public support for R&D can serve 
to boost private funding of R&D (amplifying 
effect of aid), it can also simply have an addi-
tive effect, or even be a substitute for privately 
funded R&D (deadweight loss or crowding-out 
effect) (David et al., 2000). In this latter case, 
the firms use the public funds to finance projects 
that they would have performed anyway, even 
without public support. 

3. See Box 2 for the definition of the categories of companies.
4. R&D as a share of investments is said to fall during periods of 
recession and it is argued that this fall is not fully offset during 
periods of economic recovery.
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Differing results relating to the effect  
of R&D depending on the size  
of the company

There is a significant body of literature on eval-
uations of the impact of public support to busi-
ness R&D (Ientile & Mairesse, 2009; Kohler et 
al., 2012; Zuñiga-Vicente et al., 2014, for liter-
ature reviews). It points to the differing results 
of research into the effectiveness of R&D aid 
received by small firms. Some of these differ-
ences can be attributed to the variety of support 
schemes in place in the various countries of the 
OECD. For example, for Busom et al. (2014), 
young Spanish businesses without any expe-
rience of R&D mainly use subsidies and tax 
credit schemes are less suited to firms embark-
ing on an R&D activity. In Spain once again, 
Corchuelo and Martinez-Ros (2009) demon-
strate that tax incentives to perform R&D are 
more effective for large firms than for SMEs. 
However, according to Lokshin and Mohnen 
(2012), who examined a tax credit scheme  
proportionate to expenditure volumes in the 
Netherlands, tax incentives are particularly 
effective for small firms, the only category of 
firms where crowding-out effects do not come 
into play. Hægeland and Møen (2007) reach a 
similar conclusion for tax credits in Norway. 
However, like Lokshin and Mohnen (2013), they 
also show that support has a significant effect 
on the increase in salaries paid to researchers. 
In Italy, Bronzini and Iachini (2014) have high-
lighted the additive effect of an R&D subsidy 

programme for small businesses, but not for 
large firms. Finally, based on an existing system 
in Québec, Baghana and Mohnen (2009) point 
to the fact that a tax credit that is proportional to 
the volumes of R&D expenditure is not effec-
tive for large firms, but is for small businesses: 
for the latter, the increase in R&D expenditure 
outstrips the amount of financial support. 

Studies based on French data use partial 
data relating to small businesses

In France, evaluations are mostly based on data 
from the R&D Survey conducted by the Ministry 
for Education, Higher Education and Research 
(MENESR). This survey provides very detailed 
information about the expenditure of major pro-
ducers of R&D. However, it only partially cov-
ers the population of young or small firms and 
its changing coverage makes it difficult to use 
only this survey to evaluate the impact of R&D 
public support on small firms (Box 1). Research 
conducted to assess the effectiveness of R&D 
support using the data from this survey has thus 
focused on medium-sized and large enterprises. 
It is mostly the research tax credit (RTC) that 
has been evaluated: amongst the most recent 
research, we can cite Duguet (2012), Mulkay 
and Mairesse (2013), Bozio et al. (2015). These 
evaluations reach the overall conclusion that 
RTC has an additive effect or a slight ampli-
fying effect. Duguet (2004) obtains a similar 
result for direct financial support paid out over 
the period 1985-1997. Lhuillery et al. (2013) 

Box 1

THE R&D SURVEY: PARTIAL COVERAGE OF SMALL FIRMS AND CHANGES  
DURING THE 2000s

Evaluating the effectiveness of R&D financial public 
support for small firms based solely on the MENESR’s 
R&D Survey poses statistical difficulties: the survey 
only provides partial and changing information about 
young and small firms.

Firstly, the survey only partially covers the population 
of small firms receiving indirect financial support (tax 
credits and tax breaks). Indeed, using only the sur-
vey sample and weightings leads to systematically 
underestimating the amount of indirect aid received 
by small firms. For example, between 2003 and 2010, 
it only covered 61% of the amount of research tax 
credits (RTC) received by very small firms (see online 
complement C1).

Secondly, the survey provides fairly unrealistic esti-
mations of the change in R&D expenditure by small 

firms, as its coverage changed over the course of the 
2000s. As the survey database is updated based on 
the lists of firms applying for aid, the increasing num-
ber of SME’s benefiting from the RTC automatically 
expanded the coverage of the survey, which gave rise 
to very volatile estimations of changing levels of R&D 
employment: - 18% in 2005, + 40% in 2006, - 10% in 
2007, + 22% in 2008. 

The survey is also not well suited to individual moni-
toring of the R&D expenditure of the smallest firms in 
the panel. The youngest (under two years old) and the 
smallest firms have a very low probability of being sur-
veyed over two consecutive years (Bellégo & Dortet-
Bernadet, 2014). The survey is not designed either to 
observing firms that are just starting an R&D activity, 
as the updating of the database only takes account of 
the firms that have already carried out R&D.
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point broadly to the additive effect of subsidies 
and research tax credits, but they also observe 
crowding-out effects for firms that receive low 
or moderate levels of support5. 

Studies that exclude the largest firms from their 
coverage arrive at more mixed results. According 
to Serrano-Velarde (2008), obtaining subsidies 
from Anvar is accompanied by a fall in private 
R&D expenditure (R&D net of aid) among 
SMEs and intermediate-sized enterprises that 
have received support. However, within a com-
parable coverage, Bellégo and Dortet-Bernadet 
(2014) show that the supplementary public fund-
ing received for being involved in competitive 
clusters’ did not lead to a reduction in private 
expenditure. Nonetheless, these two studies were 
based on the R&D Survey, which excludes the 
smallest companies. Lelarge (2009), who does 
not use solely the R&D Survey, but also data 
similar to ours, shows that during the early years 
of the JEI scheme (2004-2005), firms increased 

5. They also show that the most effective aid is either very low or 
very high levels of aid.

the wages paid out, which enabled them to retain 
their most qualified staff.

Studying the effect of R&D public funding 
using exhaustive employment data

In order to avoid the difficulties associated with 
using the R&D Survey for small firms (Box 1), we 
propose studying only part of the R&D expend-
iture: that relating to R&D jobs. We evaluate the 
effect of R&D public support on the employ-
ment of highly qualified staff6, for which exhaus-
tive data are available through the Déclarations 
annuelles de données sociales (DADS - 
annual declarations submitted by employers,  
Box 2). The effect of support on the employment  
of R&D personnel is then deduced from this. 

Only the effect of the total amount of support is 
studied: although this option does not allow for 

6. Defined as total employment in the categories of senior mana‑
gers, higher intellectual professions and company managers 
(professional categories 2 and 3 in the DADS).

Box 2

DATA

Data relating to R&D employment and public funding 
of R&D

Several databases are used in this study in order to 
measure the amounts of financial support received by 
the firms and to estimate the number of R&D-related 
jobs:

- The database used to manage research tax credits 
(GECIR, source: MENESR). In addition to the amount 
of the tax credit, this database provides information 
about all of the subsidies received by the firms in order 
to finance their R&D activities.

- The register of participants in the “Young Innovative 
Business” scheme (JEI, for Jeunes Entreprises 
Innovantes) (source: Acoss). This register provides the 
total amount of exemptions from employer payroll taxes 
granted to the participating firms. Tax exemptions (of 
the research tax credit type) are not taken into account, 
but they only represent 10% of the total amount in 2010. 

- The list of MENESR accreditations (source: 
MENESR). An accredited firm performs R&D for other 
firms, which are thus entitled to benefit from the RTC.

- The R&D survey database (source: MENESR): the 
survey is used to measure the amount of direct sup-
port and estimate the number of R&D jobs between 
2008 and 2010.

Other sources of information

In order to reconstruct categories of firms and to 
estimate the number of R&D posts, various Insee 

databases are used: tax data (Ficus/Ésane, Insee), 
the Déclarations de données sociales (DADS - annual 
declarations submitted by employers), the data-
base of financial ties (Lifi) and the national register 
of enterprises and establishments (Sirene, Insee). It 
should be noted that the figures related to turnover, 
valued added, wages and aid are deflated using the 
value-added price index for each branch of activity 
(based on a reference date of July 2000).

The DADS provide an exhaustive description of sala-
ried employment situations by professional category. 
Staff levels by professional category were recalculated 
in 2009 and 2010 in order to control the influence of 
a change in the method of coding professional cate-
gories. The labour cost has been estimated based on 
gross wages, to which have been added estimations 
of the levels of employer payroll taxes as proposed by 
Cottet et al. (2012). 

The study covers small and medium enterprises 
(SMEs), as well as very small businesses (VSBs); the 
former count less than 250 employees, do not have an 
annual turnover in excess of 50 million Euro or a total 
balance sheet that does not exceed 43 million Euro; 
the latter have less than 10 employees, an annual turn-
over or a total balance sheet of 2 million Euros at most 
(see definition in Béguin et al., 2012). ‘Firms’ relate 
solely to independent legal entities or groups: legal 
entities belonging to large groups were excluded from 
the coverage of the study.
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a comparison of the respective merits of each 
R&D support scheme, it does allow for the study 
of the large number of cases where firms make 
use of several support schemes simultaneously7.  
In order to estimate the amount of R&D support 
received by small firms, we use lists of firms 
benefiting from indirect support mechanisms 
(RTC and JEI scheme), as well as the R&D 
Survey, which allows us to take account of direct 
regional, national and European support (Box 2).

The paper is structured as follows: In the first 
section, we recall the main developments in the 
R&D public support to SMEs during the period 
2003-2010. We then estimate the aggregated 
changes in employment levels in the field of 
R&D and we show that, for SMEs, employ-
ment not financed by public support has fallen 
significantly. In the second section, we restrict 
the focus to small firms from R&D-intensive 
sectors and evaluate the effect of the R&D sup-
port on employment for the years 2004-2010, 
based on a panel of firms that received aid or did 
not receive aid. The results indicate that public 
funding had positive effects on the employment 
of highly qualified staff (and R&D staff), but 
there were also windfall effects, particularly by 
the end of the period.

Aggregated changes in R&D 
public funding and R&D‑related 
employment during the period 
2003‑2010 

Changes in the R&D support schemes 
used by SMEs

R&D support schemes include indirect and 
direct aids. Indirect aid primarily include the 

7. In 2010, over 80% of the companies that received a direct aid 
also benefited from an indirect support. 

RTC and reductions in employer payroll social 
contributions that are part of the JEI status, 
while direct subsidies are allocated by vari-
ous bodies responsible for promoting R&D  
in firms.

The RTC is a tax break granted to firms of all 
sizes that perform R&D. Between 1983 and 
2003, the mechanism basically kept the same 
structure: the amount of the tax credit depended 
on the increase in R&D expenditure from one 
year to the next and was capped at a certain 
amount (MENESR, 2014). The first major 
reform of the RTC took place in 2004 when a 
supplementary tax credit share was introduced 
based on the volume of R&D expenditure. This 
represented 5% of expenditure in 2004 and 
2005, and then 10% in 2006. The tax credit 
calculated on the basis of the increase in this 
expenditure was, however, reduced gradually 
(Table 1) and the tax credit cap was increased to 
16 million Euro in 2007. 

The reform of the RTC in 2008 abolished 
the tax credit based on the increase in R&D 
expenditure, increased the rate applicable to 
the expenditure volume to 30% for amounts 
up to 100 million Euro, then 5% above this 
amount, and abolished the cap on the amount 
of the tax credit. Higher rates have also been 
applied to firms applying for the first time for 
the RTC (a rate of 50% for the first year and 
40% for the second). 

Following the successive reforms of the RTC, 
the amount of this aid increased eleven-fold 
between 2003 and 2010, reaching 5 billion Euro.

The JEI status created in 2004 entitles SMEs 
that are less than 8 years old and whose R&D 
activities account for at least 15% of their 
charges to pay lower employer payroll contri-
butions. The total amount of support linked to 
the JEI status is much lower than for the CIR 
(some 140 million Euro in 2010), but doubled 

Table 1
Changes to the parameters of the research tax credit (RTC) between 2003 and 2010

from 1991 to 2003 2004-2005 2006 2007 From 2008 to 2010

Rate (%) volume-based 5 10 10

30 % up to 100 million Euro
5 % above 100 million Euro

Higher rates 
50 % for the1st year and 
40 % for the 2nd year (*)

Rate (%) increment-based 50 45 40 40 ///

Cap (in millions of Euro) 6.1 8 10 16 Cap removed

(*) For firms applying to RTC for the 1st time
Source: based on MENESR documents
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between 2004 and 2010. Moreover, for VSBs, it 
amounts to around 20% of all indirect subsidies.

Direct public aids are subsidies aimed at spe-
cific projects or covering a specific type of 
expenditure. These subsidies include refunda-
ble advances (refunds depend on the success of 
the project receiving support), premiums, subsi-
dised loans, guarantees and public procurement 
orders. They are granted by local authorities, 
various national bodies, such as Oséo or the 
Fonds unique ministériel (FUI)8, or by the 
European Union9. As of 2005, Oséo-Innovation 
was specifically charged with financing R&D 
performed by SMEs. Direct aids increased 
in total by 64% for SMEs between 2003 and 
2010, whereas they remained stable for inter-
mediate-size and large firms (Dortet-Bernadet  
& Sicsic, 2015).

Finally, the total amount of (direct and indi-
rect) support to R&D received by SMEs 
increased by 300% between 2003 and 2010, 
reaching nearly 2 billion Euro, 26% of which, 
or some 500 million Euro, was received by 
VSBs (Dortet-Bernadet & Sicsic, 2015).

Aggregated estimation of changes in R&D 
employment in SMEs not financed by 
public funding

In this section, we present a three-stage estima-
tion of changes between 2003 and 2010 in total 
R&D-related employment (hereafter referred to 
as R&D employment) in SMEs and the amount 
of support received to fund it. We first estimate 
the change in expenditure on R&D employment 
in SMEs (stage 1), and then the change in sup-
port for R&D spent on employment (stage 2).  
Lastly, in the 3rd stage, we compare these two 
results in order to estimate the change in the 
numbers of R&D jobs that have not been funded 
by public support.

Stage 1: estimation of R&D employment

To estimate the change in R&D employment, 
we make a two-step calculation. Firstly, we 
calculate this employment in SMEs (including 
VSBs) during the period 2008-2010 using data 

8. For example, for projects conducted within the framework of 
competitive clusters (Dufau, 2017  ; Bellégo & Dortet‑Bernadet, 
2014).
9. Financing can be secured under the Framework Programme 
for Research and Technological Development or the European 
Regional Development Fund.

from the R&D survey, the Gecir database10, the 
list of JEI, and the list of MENESR accredita-
tions (see Box 2). We work on the assumption 
that, for the period 2008-2010, the develop-
ment of public support to R&D enables us to 
obtain an almost exhaustive list of SMEs that 
undertake R&D activities. We then calculate 
the change in R&D employment for the period 
2003-2010 based on the assumption that, for 
each sector (level 5 of the French classification 
of activities, NAF) and category of firm, the 
ratio11 of the number of R&D jobs to the num-
ber of ‘highly-qualified’ jobs (HQ jobst

sizesector , , 
source: DADS) is stable over time: 

Estimated R D jobs
R D jobs
HQ

t
tor size

size

&

&

sec , =

−2008 2010
sector ,

jjobs
HQ jobssize t

size

2008 2010
sector ,

sector ,

−

×

This assumption of stability may appear to be 
a strong one, as this ratio may have increased 
as the support for R&D increased. However, a 
calculation based on the European innovation 
Survey shows that the ratio of firms domestic 
expenditure on R&D (BERD) to expenditure on 
highly qualified employment remained broadly 
stable for SMEs, excluding VSBs, between 
2004 and 2008 (falling from 11% to 9%). 

According to our estimations, R&D employ-
ment in SMEs (excluding VSBs) increased more 
than R&D employment in VSB between 2003 
and 2008 and the 2008/2009 crisis had a greater 
impact on the latter (Figure I). Expenditure 
on R&D employment follows a similar trend. 
Nonetheless, unlike with R&D employment lev-
els, expenditure on R&D employment in VSBs 
did not fall between 2003 and 2010: it increased 
by 5% (16% for other SMEs). These trends are 
very different from those obtained on the basis 
of the R&D Survey, but they seem more realistic 
(see discussion in the online complement C1).

Stage 2: estimation of public funding used to 
finance R&D jobs

To estimate the amount of public support used 
to finance R&D employment, different rules are 
applied depending on the support scheme. For 

10. We take the amount of expenditure on R&D staff recorded 
in the database divided by the mean labour cost of an engineer 
(source: DADS).
11. Only part of highly‑qualified jobs are allocated to R&D but, 
for the SMEs that responded to the R&D Survey, we get a corre‑
lation of 62% between real R&D employment and the estimation 
made using our method and a correlation of 72% for the compa‑
nies in the panel used in the last section of the paper.
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Figure I
Evolution of R&D employment and expenditure on R&D employment
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Reading note: between 2003 and 2010, R&D-related employment fell by 8% in VSBs, and rose by 4% in other SMEs. R&D-related 
employment expenditure rose by 5% in VSBs and by 16% in other SMEs.
Coverage: France, trade, manufacturing and market services.
Source: MENESR, GECIR database, R&D Survey; Acoss, JEI database; Insee, Lifi, Ficus/Ésane, DADS. Authors’ calculations.

JEIs, the exemptions from employer payroll 
contributions are entirely considered in their 
entirety as aid for R&D employment. The share 
of the RTC that serves to finance employment 
corresponds to the share of staff and operating 
expenditure in the RTC tax base. To calculate the 
CIR tax base, the operating expenditure is set at 
75% of staff expenditure: the resulting tax credit 
can thus be interpreted as an employment aid.

Unlike with indirect aid, no database pro-
vides exhaustive information on direct aids: 
their amount must be estimated. For each 
company, the estimation of support used to 
finance employment is made on the basis of 

the information reported in the CIR database, 
supplemented by, where necessary, information 
from the R&D Survey. As these sources some-
times differ, the amount of support retained is 
the highest amount reported by one of these 
sources.

According to our estimations, R&D support 
devoted to employment accounts for around 
three quarters of R&D support received by 
VSBs and other SMEs. Between 2003 and 
2010, R&D public support devoted to employ-
ment increased by 280 % in VSBs and 440 % in 
SMEs, with a particularly large increase in 2008 
due to the reform of the RTC (Figure II). 

Figure II
Public funding of R&D employment
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Reading note: in 2010, 341 million Euros and 1.01 billion Euros of R&D support were devoted to R&D employment in, respectively, VSBs 
and the other SMEs.
Coverage: France, trade, manufacturing and market services.
Source: MENESR, GECIR database, R&D Survey; Acoss, JEI database; Insee, Lifi, Ficus/Ésane, DADS. Authors’ calculations.
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Stage 3: change in R&D employment not 
financed by public funding

By taking the ratio of the amount of aid (esti-
mated during stage 2) to the mean labour cost 
of R&D employment (estimated on the basis of 
the results of the first stage), we can estimate 
the amount of R&D-related employment that is 
‘funded by public support’. On the basis of the 
estimation of R&D employment in the second 
stage, we can then deduce R&D employment 
‘not funded by public support’, i.e., the share 
of R&D employment that would not have ben-
efited from public funding. According to our 
estimations, this share fell sharply (by 46 % 
between 2003 and 2010 for VSBs) and less sig-
nificantly (- 16% over the same period) for other 
SMEs (Figure III). For very small firms, the fall 
was 9% between 2004 and 2007, followed by a 
more significant fall in 2008, the year in which 
the RTC was reformed (fall of 41% between 
2007 and 2010). Overall, considering all SMEs 
(VSBs included), the fall was around 20% over 
the period.

These trends in R&D employment not funded 
by public support suggest deadweight effects, 
particularly from the significant increase in 
support to R&D in 2008. Nonetheless, this 
period was also marked by the financial crisis, 
which may have had an impact on the employ-
ment of researchers by small firms. The size 
of firms is also likely to have changed over 
time, including as a result of receiving sup-
port. For example, the most dynamic VSBs 

that received aid may have become SMEs 
(excluding VSBs), which could explain part 
of the fall in R&D employment not financed 
by aid within the category of VSBs (the same 
applying to the transition from SME to inter-
mediate-sized enterprise). 

Evaluation of the effect of R&D 
public funding on employment

In this section, we seek to evaluate the effect 
of public funding on R&D-related employment 
in small firms. This evaluation monitors small 
firms, regardless of any changes in their size 
category, by comparing them to firms that were 
initially ‘similar’ and operating in the same eco-
nomic environment.

To be more precise, the effect of R&D support on 
employment is estimated on the basis of a panel 
of small firms monitored over several years 
(2003-2010). As in the previous section, any 
financial public support that can be associated 
with R&D employment is taken into account.

The firms that receive public funding a given 
year cannot, however, apply for aid the follow-
ing year, the effect of the aid already received 
continuing over time. In order to take this 
lagged effect into account, the firms ‘treated’ 
in any given year include those firms having 

Figure III
Evolution of R&D employment not financed by public funding
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Reading note: R&D employment ‘not funded by public support’ in 2003 is the reference (index=100). In 2010, this index reaches 54 for 
VSBs, i.e. a fall by 46% compared to 2003.
Coverage: France, trade, manufacturing and market services.
Source: MENESR, GECIR database, R&D Survey; Acoss, JEI database; Insee, Lifi, Ficus/Ésane, DADS. Authors’ calculations.
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received support that year and those that had 
already received it during the previous years. 

The estimations are obtained first of all for 
highly qualified employment, then converted 
into R&D-related employment using the method 
presented in the previous section.

Construction of the panel used  
for the estimations

The evaluation is made using a panel of small 
firms from the 75 most highly R&D-intensive 
sectors of the economy (Dortet-Bernadet  
& Sicsic, 2015, p. 48). These firms are regarded 
as small because they have all been VSBs for 
at least one year during the period 2000-2010. 
They continue to be followed even if they grow 
and become an SME with 10 or more employ-
ees or an intermediate-sized enterprise12; how-
ever, most of the firms covered remain VSBs. 
The coverage also includes the large majority of 
young enterprises.

The coverage of the evaluation is restricted to 
firms that have highly-qualified staff. We cal-
culate the effect of the support for firms pres-
ent in 2003 (i.e., those that had highly qualified 
staff in 2003) and the effect for firms present in 
200713: these two reference years were chosen 
in order to observe the firms prior to the two 
major reforms of the RTC in 2004 and 2008. 
The panel is not balanced: some firms ceased 

12. In 2010, a third of the firms in the panel were SMEs and 3% 
intermediate‑sized firms. Some were bought out by large groups, 
but these cases are very few. As they can give rise to ambiguities 
about the continuity of the initial activity, they were removed from 
the databases used to make the estimations.
13. These two treatment groups are not disjointed, as some 
companies have highly qualified workers in both 2003 and 2007. 

to exist prior to 2010 or were created after 
2003. However, each company must have had 
highly qualified employees for a period of at 
least two years (including the reference year, 
2003 or 2007). 

The panel includes firms that received support 
and others that did not, but which are similar 
to those that received it. The firms that never 
received support were selected on the basis of 
their age and a propensity score that estimates 
the probability of a company receiving support 
at least once between 2004 and 2010 on the 
basis of different variables (see online comple-
ment C2). This model indicates that the support 
schemes are more frequently used by young 
enterprises that make investments, export 
and have a lot of qualified staff. These results 
seem to be consistent with the idea that support 
schemes are used more by young, developing 
firms that do not yet produce very much or noth-
ing at all (turnover has a negative effect and is 
barely significant). In total, the panel contains 
15,128 firms, 4,597 of which received support 
at least once between 2003 and 2010 (Table 2). 

The sectors are grouped together in three main 
categories: industrial, information and commu-
nication (IT, publishing, telecommunications, 
etc.) and a third category bringing together sec-
tors comprising specialised, scientific and tech-
nical activities (R&D, engineering, etc.). Firms 
from services sectors form clearly the biggest 
sector (79%). Almost all the firms having 
received support benefited at least once from 
the RTC. The sectoral breakdown of subsidised 
firms is similar to that of firms that benefited 
from the CIR. A very large share of the firms 
granted the ‘Young innovative business’ status 
(JEI) are IT service firms. 

Table 2
R&D public funding received by the small firms in the panel between 2003 and 2010

Firms that have … received R&D public 
support at least once

… benefited 
from the RTC

… received  
a subsidy

… had JEI 
status 

Firms that never 
received any aid

Number of firms 4,597 4,064 2,334 1,348 10,531

Breakdown (in %)

Industry 20 20 19 9 22

IT services 42 42 41 55 33

Scientific and technical activities 38 38 40 36 46

Reading note: of the panel of 15,128 firms, 4,597 firms received aid at least once between 2003 and 2010, 4,064 benefited from the RTC, 
2,334 received a subsidy, 1,348 enjoyed JEI status and 10,531 received no aid.
Coverage: panel comprising small firms present in 2003 and/or 2007 from 75 R&D-intensive sectors, having received R&D aid between 
2003 and 2010 or which are ‘similar’ to the firms receiving aid (matched on their propensity score).
Source: MENESR, GECIR database, R&D Survey; Acoss, JEI database; Insee, Lifi, Ficus/Ésane, DADS. Authors’ calculations.
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Identification strategy

Problems arising from the use  
of the difference‑in‑difference method

The effect of support on employment corre-
sponds to the difference between the number 
of highly qualified jobs observed in the firms 
receiving support and the number of jobs there 
would have been if no aid had been received. 
To compute this effect, we must consider a fic-
titious situation where the firms that received 
support (treated firms) do not receive any sup-
port (or supplementary support). This estima-
tion can be made by the difference-in-difference 
method based on the assumption that, without 
support, treated firms would have behaved in 
the same way as those that never received any 
support (non-treated firms) and which have a 
similar propensity score (see the results in the 
online complement C3). 

This method gives rise, however, to several diffi-
culties. The first relates to the choice of the con-
trol group. Indeed, the assumption of common 
trend for the treated and non-treated firms is not 
respected: before even receiving initial support, 
employment was more dynamic in the firms that 
received aid than in those never having received 
it. The firms that have not yet received support 
are then a more satisfactory control group: 
firms that received support as early as year t and 
those that only receive aid after t show similar 
trends in terms of highly-qualified employment 
through to t‑114. 

The second difficulty relates to the interpreta-
tion of the ‘treatment’ received by each gen-
eration of firms receiving aid. The simple 
difference-in-difference method does not allow 
us to account for the heterogenity within each 
generation of firms receiving support in terms 
of the amount received and the changes in the 
support rate.

Lastly, the simple difference-in-difference 
method does not allow us to take into account 
the firms having received support as of the ref-
erence year (or earlier) taking account of the 
amounts already received at that time.

14. By using as the control group the generation of companies 
that only received support as of 2010, we obtain a negative 
effect of support on highly qualified employment not financed 
by aid as of 2008 (online complement C3, Tables C3‑4 and 
C3‑5). 

An evaluation method combining labour 
demand and matching models

In order to overcome these various problems, 
we add all the firms that have not yet received 
support, but are going to receive some before 
the end of 2010 to the control group, and we 
estimate a labour demand model. This model 
allows us to calculate a level of employment 
based on the labour cost minus support (con-
sidered as a labour cost reduction) and the 
turnover. This allows us to compare between 
treated and non-treated firms not in terms of 
changes in employment levels but in terms  
of changes in the labour cost and the turnover, 
for which the assumption of common trend is 
better verified15.

Using the labour demand model, where the 
demand for labour depends on its cost, also 
enables us to control for the initial amount of 
aid received and, therefore, to take account 
satisfactorily of all the firms receiving aid 
rather than just those that receive their first 
lot of aid after the reference year (2003 or 
2007). We thus obtain results on the extensive  
margin (effect on the new firms receiving aid) 
and on the intensive margin (increase in the 
rate of aid). 

The labour demand model for highly qualified 
labour

The labour demand model for highly quali-
fied labour (lit

16) that is used is derived from a 
business costs minimisation programme with  
a Cobb-Douglas-type production function, close 
to the model presented in the paper by Bresson 
et al. (1992). It assumes that firms choose their 
level of highly qualified labour based on their 
turnover (yit) and the relative mean cost of the 
highly-qualified labour (cit) compared to other 
forms of labour.

The model is estimated only for firms receiving 
support. For these firms, support is equivalent 
to a reduction in the cost of highly qualified 
labour (rather than just the cost of R&D-related 

15. Before receiving their first support at time t, the compa‑
nies resemble the companies that have not yet received any 
support: they experience similar changes in the labour cost of 
highly‑qualified staff and the turnover. For the companies that 
have never received any aid, the cost of labour is subject to 
similar changes, but the turnover remains less dynamic (online 
complement C4). 
16. All non‑dichotomous variables mentioned in the model defi‑
nition are expressed in logs.
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jobs 17) : the cost of labour considered here is a 
final cost after deducting the amount of R&D 
aid18. The model takes account of the lagged 
adjustment in firms’ demand for labour and is 
expressed in the form of a autoregressive model:

 
l l y y

c
it i t i t i t

i t i t i t

= + +

+ + + +
− −ρ α α

β µ δ ε

. . .

.
1 1 2 1  (1)

where the level of highly qualified employment 
at time t depends on the level achieved the pre-
vious year, the turnover at t and t‑1 and the final 
relative mean cost of labour at t.

Highly qualified labour is diverse in nature: it 
includes jobs devoted to R&D and jobs with no 
link to this type of activity. Bresson et al. (1992) 
recommend, in the event of diverse labour 
forms, to supplement the model by adding the 
cost variable measured at t-1, but this variable 
was not used here as it turned out to be too cor-
related to the cost at t and not significant 19. 

17. In the case of small firms, this assumption appears to be 
fairly realistic because senior managers that do R&D only devote 
part of their working time to this. The fact that many small firms 
use R&D aid intermittently (between 2004 and 2010, around 25% 
of the VSBs receiving aid one year were no longer doing so in 
the next year) makes this likely, as it seems to indicate that these 
firms do not do R&D every year.
18. For some firms (especially those having obtained subsidies 
for a multi‑annual project), the amount of support received may 
exceed the total cost of labour. In this case, the labour cost is 
cancelled out and the excess support is carried over to bring 
down the cost in the following year.
19. The model should also include a term to measure the cost of 
highly qualified labour relative to the capital. The cost of capital 
is difficult to evaluate: it can be approached by using different 
interest rates, which vary depending on the firms’ level of debt. 
However, the firms covered differ little in terms of their debt level 
and the estimated values for the cost of capital are too homoge‑
neous to be used for the estimation.

Unobserved heterogeneity of firms is taken 
into account by introducing a fixed effect (μi) 
specific to each firm: the autoregressive model 
then enables us to take account of the hetero-
geneity of changes in employment (rather than 
the employment levels). Time-related effects 
(δt) were added for each year of observation. 
Moreover, different models have been esti-
mated depending on the classification of the 
firms in one of the three major types of activity 
(industry, IT services and scientific and techni-
cal activities). 

Model estimation

To estimate the model, we take account of the 
endogeneity of the relative cost of highly quali-
fied labour. At least two arguments back up this 
assumption. Firstly, bodies in charge of direct 
support allocate their grants based on the dyna-
mism of the firms or the innovative dimension 
of their activities. These two unobserved char-
acteristics explain the growth in employment 
within firms but, as they dictate the granting of 
support, they are also correlated to the reduc-
tion in the relative cost of labour. Secondly, 
during the period 2003-2007, the RTC was still 
partially calculated based on the increase in 
R&D expenditure, which implies endogenous 
changes in the costs of labour.

In order to correct the endogeneity of the rel-
ative cost of labour (see the test in the online 
complement C4, Table C4-2), an instrumental 
variable is developed on the basis of the different 

Box 3

COMPUTATION OF THE INSTRUMENT USED TO CORRECT LABOUR COST ENDOGENEITY

The change in the relative cost of highly qualified labour 
after R&D support (cit) can be decomposed based on 
the change in the rate of support (τ) and the change in 
the relative labour cost before deducing support (cit*). 
Based on the assumption that the change in the rate 
of aid has no bearing (in the short term) on the share 
of highly qualified employment (di) devoted to R&D, we 
obtain the following decomposition:

∆ ∆ ∆c d ci t i i t
aid

i t≈ −( ) +. log *1 τ .

This decomposition enables us to find an instru-
ment that is correlated to the change in the relative 
labour cost by replacing each term with an exogenous 
variable:

 - For the term ∆ log 1−( )τi t
aid , we use the different 

reforms of the RTC in 2004, 2006 and 2008, which  

correspond to exogenous variations in the support 
rate (16 rate variations are used over the period 2004-
2010, see Table C4-1 of the online complement C4).

 - To determine R&D employment as a share of highly 
qualified employment (di), the estimations are based on 
the characteristics of firms prior to the different reforms 
of the RTC in order not to take account of any modifica-
tions (increase in the share of R&D) due to the increase 
in the support rates.

 - The variable ∆ci t
*  is simply replaced by the lagged 

variable ∆ci t −1
* .

The instrument thus obtained is well and positively 
correlated to the change in the cost of labour and the 
regression of the change in labour cost on the exoge-
nous variables and the instrument provides a positive 
coefficient, which is highly significant for the instrument.
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exogenous variations of the RTC scheme stem-
ming from the 2004, 2006 and 2008 reforms 
(Box 3).

The parameters of the fixed effect autoregres-
sive model can be estimated by focusing on the 
change in the endogenous variable between two 
dates and using the lagged explanatory varia-
bles as an instrument: the aim is to control the 
endogeneity linked to the autoregressive term 
(Arellano & Bond, 1991). However, the coeffi-
cient ρ is particularly high and the employment 
change over the course of a year is barely corre-
lated with the change during the following year. 
The instruments commonly used are thus weak, 
undermining the quality of the estimation. We 
prefer to use the solution proposed by Blundell 
and Bond (1998): based on an assumption of 
stationarity of the initial population of firms, 
they estimate a labour demand model using the 

lagged change in employment as an instrument 
of the lagged employment level20.

Finally, to estimate the model, firms are also 
assumed to be faced with constrained demand: 
they cannot decide directly the level of their 
turnover, regarded as exogenous in the short 
term. This assumption is partially justified by 
the modest size of the firms under consideration.

The estimation is made using the generalised 
method of moments: the orthogonality assump-
tions apply to the residual terms μi+εit (for 
the lagged employment change, the turnover 
change and the instrumental variable) and to the 
residual changes εit - εit‑1 (for the same variables, 
except the lagged employment change).

20. On average, over the years and across the sectors, the cor‑
relation between the change in employment over a year and the 
change over the following year is slightly negative (‑6%). The 
correlation between the lagged employment change and the 
employment level is higher and positive (+27%).

Box 4

METHOD FOR ESTIMATING THE EFFECT OF R&D PUBLIC SUPPORT ON EMPLOYMENT

The effect of R&D public support on highly qualified 
labour is calculated in two stages.

Stage 1: Calculation of the change in employment 
levels for fixed labour cost and turnover

The labour demand model (1) enables us to estimate, 
using the recurrence method, the logarithm of employ-
ment levels using an initial employment value (on 
date t0), and of the change in the turnover and the cost 
of labour:

l l y y c

l y y

i t i t i t i t i t i t

i t i t
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�

= + + + + +

=

− −ρ α β µ δ1 1 2 1

0 0

α
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0 1+( )� � �µ δ  
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In formula (2), it is possible to separate what depends 
on the initial value of employment and the fixed effect 
from what depends on the change in the cost of labour 
and the turnover: 

l = g l , , +
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For a firm i receiving support at time T (this date is 
not identical for all firms), being granted support will 
modify both the cost of labour and the turnover. We 
can estimate the change in the employment level 
(between T‑1 and t) due to this change in the cost of 
labour and the turnover by setting these two variables 

at their value at time T‑1. This change in the employ-
ment level is proportional to:

= h y , ,y ,c , ,c
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Stage 2: Comparison with firms that have not yet 
received aid

The previous calculation assumes that, in the absence 
of the receipt of aid, the turnover would not have 
changed, which appears to be a particularly strong 
assumption. Working on the basis of differences 
between treated and non-treated firms (and therefore 
on the basis of the difference-in-difference method) 
enables us to revert to a more realistic scenario by 
comparing the change measured for a firm i that has 
received aid with the mean change for firms that did 
not receive aid during the period between T to t and 
which have a propensity score close to that of firm i 
(this mean change is denoted by the exponent C). The 
effect of the aid on firm i is finally estimated as follows:

ATT i,t = g l , ,t
t i t i i t it
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 −(exp
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It should be noted that the bias induced by the tran-
sition to the exponential is controlled by a correction 
using an estimation of the standard deviation σt pre-
dicted by the labour demand model at time t.
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Calculation of the effect of public funding  
on highly qualified labour

The effect of public funding on highly qualified 
labour is estimated using the labour demand 
model and calculating differences-in-differ-
ences. For each firm receiving support, we 
estimate the change in employment due to 
changes in the cost and the turnover by setting 
these two variables at the level achieved in the 
year preceding the year in which the first aid is 
received21 (Box 4). The labour demand model 
allows us to decompose this change into two 
terms: one depending on the fixed effect, time 
effects and the initial employment level, the 
other depending on the cost of labour and the 
turnover. The group of non-treated firms is thus 
used to control only the change in the second 
term22. 

Results

The estimation of the model of demand for 
highly qualified labour by small firms having 
received support at least once and present in 
2003 (Table 3) shows that demand in a given 
year depends greatly on demand in the previous 

21. For firms already receiving support in the reference year 
(2003 or 2007), we use the levels from the reference year, which 
amounts to estimating the effect of the supplementary aid obtai‑
ned since this date.
22. Firms that have not yet received any support (at a given date) 
are divided into 10 groups based on their propensity score. The 
mean results obtained for each of these groups serve as a refe‑
rence for changes among firms receiving support. 

year (the employment coefficients at t‑1 are 
fairly high at around 0.8) and that firms increase 
their workforce if their turnover increases and 
the cost of labour falls. Differences across sec-
tors are fairly limited, except for the labour cost 
effect: its coefficient is not significantly differ-
ent from 0 in the IT services sector, whereas it 
is negative and significant (between - 0.16 and 
- 0.18) in the two other sectors.

The effect of the supplementary support 
received by the firms in the panel relative to the 
reference year is presented below. 

The supplementary aid for R&D relative to 
2003 received by the small firms present in 
2003 follows a clear upward trend, increasing – 
in constant 2000 Euro – from 1 million in 2004 
(last column in Table 4) to 106 million in 2010. 
According to our estimations, this supplemen-
tary aid for R&D led to an increase of 1,160 FTE  
highly qualified jobs in 2010 (Table 4, first col-
umn). The effect of the supplementary aid on 
highly qualified employment increases each 
year: after being close to 0 in 2004 and 2005, 
it increases from 2006 onwards. For each firm 
receiving aid, the number of jobs likely to have 
been funded by the supplementary support can 
be determined by dividing the amount of this 
aid by the average cost of an R&D job. Lastly, 
the effect on the number of highly qualified jobs 
not financed by aid (or financed by the firms 
themselves, Table 4, third column) equates 
to the difference between the effect on highly 
qualified employment and the number of highly 

Table 3
Model of demand for highly qualified labour for small firms having received aid at least once 
between 2003 and 2010 (equation (1))

Variables Estimated coefficients

Sectors

Industry IT services
Scientific  

and technical activities

Highly qualified employment at t-1 (log.)  0.76***  0.86***  0.77***

Turnover at t (log.)  0.08***  0.1***  0.07***

Turnover at t-1(log.)  - 0.02*  - 0.05***  0 

Relative mean cost of highly-qualified  
employment at t minus aid (log.)  - 0.16***  - 0.04  - 0.18**

Note: model estimated using the generalised method of moments (GMM) and an instrument for labour cost. Employment is measured 
in full-time equivalent. The coefficients differ significantly from zero for level tests at 10% (*), 5% (**) and 1% (***). Confidence intervals 
are obtained by bootstrap.
Reading note: for the industry sectors, the level of highly-qualified employment at time t is explained by the level of highly-qualified 
employment at time t-1 (estimated coefficient of 0.76), the turnover in t and t-1 and the relative mean cost of highly-qualified labour in 
relation to the costs of other types of labour. The specification also include controls for each year of observation (estimated coefficients 
not presented).
Coverage: Small firms on the panel that had highly qualified staff in 2003 and which received aid at least once over the period 2003-2010 
(2,261 firms, unbalanced panel).
Source: MENESR, GECIR database and R&D Survey; Acoss, JEI database, Lifi, Ficus/Ésane, DADS, authors’ calculations.
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qualified jobs likely to have been financed by 
the supplementary aid: it is significant and neg-
ative, except in 2004, 2007 and 2010. In 2010, 
the estimated effect on highly qualified employ-
ment not financed through aid improves, but 
remains negative; the estimation also becomes 
more imprecise and, in the end, not significant. 

Only some of the highly qualified jobs are really 
R&D jobs: to estimate how many (second col-
umn), we once again make an assumption that, 
for each sector and category of company, the 
ratio of the number of R&D jobs to the num-
ber of highly qualified jobs is equal to that esti-
mated for the period 2008 to 2010. Based on this 
assumption, the deficit in terms of R&D jobs 
not financed through support (fourth column) is 
220 FTE jobs in 2006 (compared to 180 FTE 
highly qualified jobs). As with highly qualified 
employment, we observe clearly more negative 
effects as of the 2008 reform of the RTC; more-
over, they are significant and negative, except 
in 2004.

At last, adding together the estimations obtained 
in the various years for the firms present in 
2003, only 63 %23 of the supplementary aid paid 
out between 2004 and 2010 would have served 
to finance new highly qualified jobs (44 % if we 
only take into consideration R&D jobs).

23. This result is based on a 95% confidence interval 
[42% ; 84%].

This evaluation is based on an increase in 
employment aid, due to the fact that the share 
of the RTC linked to operating costs is taken 
into account24. If we assume that this part of 
the RTC is not taken into account, the number 
of R&D jobs financed by the firms themselves 
falls by 30 FTE jobs only (a change not signif-
icantly different from zero) in 2010 (fifth col-
umn in Table 4) instead of 480 FTE jobs (fourth 
column) and 58% of the supplementary support 
paid out between 2004 and 2010 would have 
served to finance new R&D jobs.

The results above were established for firms pres-
ent in 2003. In order to measure the effect of the 
aid on more firms, we now focus on firms present 
in 2007. This new estimation enables us to better 
take account of the reform of the RTC in 2008. 
The total aid received by these firms was (in con-
stant 2000 Euro) 344 million in 2010, whereas it 
was only 135 million for the earlier group (the 
supplementary support received in 2010 increases 
from 106 million compared to the reference year 
2003 (last column Table 4) to 171 million com-
pared to the year 2007 (last column in Table 5). 
For this expanded group of firms, the effect on 
the employment level of highly qualified staff of 
the supplementary support is at its maximum in 
2010 with 830 FTE jobs (column 1); in parallel, 
the supplementary aid received that year equates 

24. They are set at 75% of R&D staff expenditure (see above). 
Not taking it into account would reduce the amounts of the RTC 
used to finance employment by 43%.

Table 4
Estimated effect of the supplementary R&D aid obtained by small firms in reference to 2003 on 
total highly qualified employment and comparison with the supplementary aid received

Effect  
on highly  
qualified 

employment

Effect  
on R&D 

employment

Effect on highly 
qualified  

employment  
not financed by aid

Effect on R&D 
employment not 
financed by aid

Effect on R&D  
employment not 
financed by aid  
excluding ‘RTC  

operating expenditure’

Supplementary aid 
in reference to 2003  

(in millions of 
constant 2000 Euro)

2004 - 20 - 20* 10 10 - 90* 1

2005 40 10 - 270** - 290*** - 290*** 18

2006 140** 100* - 180* - 220*** - 190*** 22

2007 340*** 240** - 120 - 220** - 150** 32

2008 530*** 370*** - 700*** - 860*** - 520*** 86

2009 810*** 570*** - 400** - 640*** - 220* 93

2010 1 160*** 810*** - 140 - 480*** - 30 106

Note: effects in full-time equivalent employment (FTE); supplementary aid in millions of constant 2000 Euro. The results differ signifi-
cantly from zero for level tests at 10% (*), 5% (**) and 1% (***). These tests are obtained through bootstrap.
Reading note: in relation to 2003, the supplementary aid received in 2005 amounted to 18 million Euro (column 6). The effect of this 
supplementary aid on highly qualified employment is estimated at +40 FTE posts in 2005 (column 1) and +10 FTE posts for R&D employ-
ment (column 2). The effect on employment not financed by aid is an estimated fall of 270 FTE posts for highly qualified employment 
(column 3), 290 FTE posts for R&D posts (column 4) and 290 FTE posts if the ‘RTC operating expenditure’ is not counted as aid (column 5).
Coverage: small firms on the panel that had highly qualified staff in 2003 and which received aid at least once over the period 2003-2010 
(2,261 firms, unbalanced panel).
Source: MENESR, GECIR database and R&D Survey; Acoss, JEI database; Insee, Lifi, Ficus/Ésane, DADS, authors’ calculations.
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to financing 2,140 FTE jobs, which equates to 
a fall of 1,310 FTE highly-qualified jobs not 
financed by aid (column 3). For R&D-related 
employment, there is a bigger fall of 1,520 FTE 
jobs financed by the firms themselves. These 
falls are statistically significant for all years. This 
is also the case if we do not take account of the 
part of the RTC linked to operating expenditure 
(column 5). Lastly, among firms present in 2007, 
only 24% (between 18 and 34% based on the 
95% confidence interval) of the supplementary 
aid paid out between 2008 and 2010 compared 
to 2007 served to finance new highly qualified 
jobs (19% if we only consider R&D-related 
jobs and 29% if we do not take account of the  
RTC linked to operating expenditure). 

The detailed results by sector of activity show 
that the fall in the employment of highly qualified 
staff financed by the firms themselves applies to 
all sectors, but was greater in the industrial sec-
tor and more moderate in the scientific and tech-
nical sectors (see online complement C5, Tables 
C5-1 and C5-2). For the firms present in 2007, 
only 9 % of the supplementary support received 
by firms from the industrial sector served to 
finance new highly-qualified jobs compared to 
15 % for IT service firms and 43 %25 for firms in 
the scientific and technical activities sector.

Discussion of the results  
and their robustness

In this section, we discuss the assumptions used 
to construct the control group and estimate the 

25. The 95% confidence intervals are respectively for each sec‑
tor [6% ; 21%], [6% ; 24%], and [31% ; 61%].

model and their influence on the results of the 
evaluation.

For the two populations of firms studied (pres-
ent in 2003 or in 2007), we observe an increase 
in the effect of support on the employment of 
highly qualified staff at the end of the period. 
This effect is, in part, linked to the lower quality 
of the control group in 201026, which may have 
led to an overestimation of the effect of the aid 
in the latter years.

The coverage of Tables 4 and 5 only includes 
firms belonging to the 75 most R&D-intensive 
sectors and which had one or more highly qual-
ified employee in 2003 or 2007. These two 
restrictions enable better quality counterfac-
tuals to be found. However, these restrictions 
are more technical than actually reflecting eco-
nomic reality and it seems reasonable to expand 
the estimations to include a broader coverage 
comprising all VSBs and other small SMEs.

The effect of R&D support is estimated by com-
paring firms receiving support with firms not 
receiving aid without taking account of a possi-
ble effect of the aid on firms’ survival. If R&D 
support enabled the firms to prolong their activ-
ity (or to retain their highly-qualified employ-
ees), the effect of the aid would have been 
underestimated. However, a comparison of the 
firms from the panel  receiving support prior to 
2004 and the firms having similar propensity 
scores that have never received aid indicates 
that the firms receiving aid are observed for a 

26. It only includes firms that have never received support, 
which constitute a lower quality counterfactual than firms that 
have not yet received aid (online complement C4).

Table 5
Estimation of the effect of the supplementary aid obtained by small firms in reference to 2003, on 
total highly qualified employment and comparison with the supplementary aid received

Effect on 
highly  

qualified 
employment

Effect on 
R&D  

employment

Effect on highly 
qualified  

employment  
not financed by aid

Effect on R&D 
employment  

not financed by aid

Effect on R&D employ-
ment not financed by 
aid excluding ‘RTC  

operating expenditure’

Supplementary aid 
in relation to 2007  

(in millions of 
constant 2000 Euro)

2008 210** 160** - 1,710*** - 1,760*** - 1,150*** 131

2009 440*** 360*** - 1,660*** - 1,740*** - 980*** 151

2010 830*** 620*** - 1,310*** - 1,520*** - 720*** 171

Note: effects in full-time equivalent employment (FTE); supplementary aid in millions of constant 2000 Euro. The results differ signifi-
cantly from zero for level tests at 10% (*), 5% (**) and 1% (***). These tests are calculated using a bootstrap method
Reading note: in relation to 2007, the supplementary aid received in 2008 amounted to 131 million Euro (column 6). The effect of this 
supplementary aid on highly qualified employment is estimated at +210 FTE posts in 2008 (column 1) and +160 FTE posts for R&D 
employment (column 2). The effect on employment not financed by aid is an estimated fall of 1,710 FTE posts for highly qualified 
employment (column 3), 1,760 FTE posts for R&D employment (column 4) and 1,150 FTE posts if the ‘RTC operating expenditure’ is not 
counted as aid (column 5).
Coverage: small firms on the panel that had highly qualified employees in 2007 and which received aid at least once over the period 
2007-2010 (4,117 firms, unbalanced panel).
Source: MENESR, GECIR database and R&D Survey; Acoss, JEI database, Insee, Lifi, Ficus/Ésane, authors’ calculations.
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slightly longer period, but that the ‘survival’ gap 
between the two groups is not statistically sig-
nificant (online complement C5, Table C5-4).

To define the control group, we do not have 
exhaustive information about direct support: 
the control group may contain some firms that 
have received subsidies. This problem can 
lead to underestimating the effect of aid, as the 
change in the employment levels of the firms not 
receiving aid has perhaps been overestimated. 
This bias should, however, decrease as use of 
the RTC increases, since the subsidised firms  
are increasingly registered in the Gecir database.

The firms in the control group that have never 
received aid are selected based on observable 
characteristics that determine their propensity 
score. However, unobserved variables could 
have influenced both the participation of firms 
in aid mechanisms and their demand for highly 
qualified labour: not taking them into account 
could have biased our estimations. However, 
among these unobserved variables, the cost 
of seeking aid is significantly higher for small 
firms than for large firms (Arqué-Castells et 
Mohnen, 2015) and knowledge of the support 
schemes probably depends on the age of the 
firms: these variables are thus partially con-
trolled with the propensity score, which takes 
account of various characteristics relating to 
firms’ size and age. 

In the model of demand for highly quali-
fied labour, support is equated to an immedi-
ate reduction in the cost of labour. While the 
subsidies and reductions in employer payroll 
taxes provided under the JEI scheme are actu-
ally received by the firms as soon as the R&D 
expenditure is made, this is not the case with the 
RTC, especially for firms that do not declare any 
corporation tax: these firms hold a receivable, 
which sometimes only has to be reimbursed in 
full by the State after 3 years. However, since 
2007, derogations have allowed small and young 
enterprises27 to secure the reimbursement of the 
RTC receivables as early as the following year, 
which enhances the credibility of the assumption 
used for the labour demand model.

27. To be more precise, derogations were granted to dynamic 
JEIs and SMEs in 2007 and 2008, to all companies in 2009, and 
only to SMEs from 2010 onwards.  

The results presented may be partially biased, 
as MENESR-accredited firms may belong to the 
control group.  These may be firms classified in 
the R&D-intensive sectors, which, though still 
not having received any aid28, benefit indirectly 
from the RTC received by their clients. However, 
if we exclude all the accredited firms from the 
coverage of the study, we obtain results that are 
very close to those presented in Tables 4 and 5 
(online complement C5, Tables C5-5 and C5-6).

*  *
*

The econometric analyses conducted (using the 
difference-in-difference method and a labour 
demand model combined with a matching 
model) confirm the crowding-out effect sug-
gested by the aggregated analysis: they show 
that the effect of R&D public support on expend-
iture on highly qualified staff and highly quali-
fied R&D staff has been positive, but well below 
the increase in the aid received, especially from 
2008 onwards. It would appear that the very 
strong increase in the rates of R&D support dur-
ing the 2000s did not lead to effectively increas-
ing the employment of R&D staff in small firms. 
This result differs starkly from those obtained up 
until present in most of the empirical research 
based on French data. The result is obtained 
from a coverage including the VSBs, which are 
usually disregarded in research conducted on the 
basis of the data from the R&D Survey. 

However, it should be noted that our results are 
interpretable essentially over the short term and 
not as an indication of long-term effects of R&D 
public funding. Lastly, this study does not take 
account of recent changes in the rules used to 
calculate the RTC. Thus, the reduction in 2010, 
followed by the abolition of the increased rates 
of 50% and 40% in 201329, which significantly 
reduced the support rate for small firms, may 
have mitigated the crowding-out effect high-
lighted in this study. 

28. A very large majority of the accredited companies within the 
coverage of the study have, however, received aid at least once 
(75% of the VSBs and 87% of the other SMEs that were accre‑
dited in 2010 received aid between 2005 and 2010).
29. It should also be noted that the operating expenditure base 
was lowered in 2011 (from 75% to 50% for staff expenditure).
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survival rates? An assessment for four cohorts of firms 
set up by previously unemployed entrepreneurs  
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Abstract – Business start-up assistance has been adopted as a tool for implementing proactive 
employment policies across most OECD nations. In France, the ACCRE start-up support pro-
gramme for unemployed people creating or taking over firms has expanded strongly since its 
introduction in 1979. The number of people joining the ACCRE programme exceeded 80,000 
in 2006 and peaked at 220,000 in 2010. We have studied the effect of the ACCRE system on the 
survival (measured after five years) of four cohorts of firms started by unemployed entrepreneurs 
in 1994, 1998, 2002 and 2006, based on survey data in INSEE's “new firms information system”, 
SINE. According to descriptive statistics, the survival outlook for firms created by ACCRE  
beneficiaries is better than that of firms created by non-recipients. However, using simultaneous 
equations to model ACCRE approval and firm survival revealed evidence of ACCRE recipient 
selection based on the administrative approval process, as well as self-selection by entrepre-
neurs. Adjusted accordingly, ACCRE appears to have no effect on the survival of supported 
firms for most categories of unemployed people. 
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In recent decades, economists and public  
employment policy authorities have 

increasingly focused on business start-ups and 
closures. In developed economies, firm turno-
ver (entry and exit) rates tend to be high. This 
rapid turnover of firms is generally associated 
with the process of “creative destruction” as 
developed by the economist Schumpeter in the 
early 1940’s. According to this theory, creative 
destruction is a continuous process in con-
temporary economies, resulting in the simul-
taneous creation of innovative new activities 
and loss of obsolete activities. In this frame-
work, start-ups are essential agents of the cre-
ative destruction process acknowledged as a 
key economic growth driver (Aghion et al., 
2014). A large body of empirical research 
on this theme has been documented since 
the 1980-1990’s, revealing the considera-
ble impact of new firms – including both 
start-ups (less than three years old) and young 
firms (less than five years old) more gener-
ally – on employment dynamics in developed 
European countries and in the United States 
(cf. Audretsch & Mahmood, 1994; Davis 
et al. 2007; Haltiwanger, 2011; Haltiwanger 
et al. 2013; Mata & Portugal, 1994). Drawing 
on a database produced for the purpose by  
the OECD (http://www.oecd.org/fr/sti/dynemp.
htm), Criscuolo et al. 2014 demonstrate that, in 
small and medium-size enterprises (up to 250 
employees), young firms (created in the past 
five years) “make a disproportionately high 
contribution to job creation” in the 18 studied 
countries1, corroborating recent research using 
American data (Haltiwanger et al., 2013). 
Furthermore, most of these jobs are created  
by the entry of new firms, and to a lesser extent 
by growth within start-ups. 

These research findings have significant impli-
cations for employment policy. Public support 
to start-ups has gradually been incorporated 
into proactive labour market policies across the 
European Union2 and in most OECD countries, 
generally aimed at enabling the unemployed to 
re-enter the labour market. Start-up support 
policies must empower unemployed individu-
als, who often have few qualifications and are 
in some cases subject to discrimination, to set 
up a firm and hence create their own employ-
ment, by helping them to overcome the initial 
hurdles associated with entrepreneurship. If 
this aim is met, such policies should improve 
entrepreneurs’ employability and human cap-
ital. Other arguments also plead in favour of 
such policies: they can yield a “double divi-
dend” when these new firms go on to create 

additional jobs. Lastly, they can positively 
impact economic growth, by contributing to 
innovation and the spill over of new technol-
ogies. Nevertheless, such start-up support pol-
icies are subject to serious criticisms. Firstly, 
they may have deadweight effects in cases 
where entrepreneurs would have started their 
firm with or without a subsidy. The survival 
and success of the firm are unrelated to the sub-
sidy in such cases. They can create crowding 
out effects, by distorting competition between 
existing firms and subsidised start-ups. They 
may also lead to inverse selection effects in 
the context of high economic uncertainty, 
for example by facilitating entrepreneurship 
among individuals who lack the ability to man-
age their firm over the short-to-medium term. 
Conversely, by lowering barriers to entry, such 
policies may reveal to individuals that they do 
indeed possess the necessary capabilities to 
run their own firm. Lastly, such subsidies may 
lead to moral hazard. Subsidised entrepreneurs 
may be tempted to invest less effort, as they 
would not bear the costs and/or lost income 
associated with the failure of their firm. 12

Caliendo (2016) highlights that most stud-
ies relating to the impact of publicly-funded 
start-up support programmes aimed at the 
unemployed population in OECD countries are 
descriptive in nature, with only a small body 
of research devoted to medium- to long-term 
assessment. Caliendo notes that studies tend 
not to be convergent, due to the heterogeneous 
nature of the institutional provisions in differ-
ent countries, and the wide range of statistical 
and econometric methods used3. Regarding 
Germany, Caliendo and Künn (2011) com-
pared two start-up support programmes (con-
cerning unemployment benefit and subsidies) 
over the period 2003-2008. Using propensity 
score matching methods, the authors show 
that the two programmes had significant pos-
itive impacts on participant employment and 
revenue after five years, particularly for the 
previously long-term unemployed. The two 
programmes were merged into one in August 
2006; a recent assessment (Caliendio et al., 

1. Austria, Belgium, Canada, Costa Rica, Spain, USA, Finland, 
France, Hungary, Italy, Japan, Luxembourg, Norway, New 
Zealand, Netherlands, Portugal, United Kingdom and Sweden, 
and Turkey for the period 2001‑2011.
2. See expenditure on each type of initiative, and in particular 
incentives for starting new firms, on the Eurostat website, in the 
table [lmp_expsumm].
3. Regarding assessments of the various national programmes, 
refer to Caliendo & Künn (2011), Caliendo et al. (2015) and 
Pfeiffer & Reize (2000) for Germany, Deidda et al. (2015) for 
Italy, Gu et al. (2008) for the USA, and the summary by Caliendo 
(2016).
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2015) indicates that, based on a propensity 
score matching method, the 19-month survival 
rate of subsidised firms was higher than other 
firms. However, they delivered weaker per-
formance in terms of growth, innovation and 
income, due to negative inverse selection and 
moral hazard effects. In France, following the 
introduction in 1994 of Insee’s information 
system on new firms, SINE, a survey which 
enables to analyse entrepreneurs’ profiles and 
launch conditions, as well as the growth con-
ditions of new firms, the implemented start-up 
public support programme was subjected 
to a variety of assessments. Most of these 
focussed on survival and economic perfor-
mance. Crépon and Duguet (2003) studied the 
effect of public support (of all kinds) on busi-
ness creation, considering a three-year period 
for a cohort of firms started in 1994. Using a 
selective matching method based on observa-
ble variables (propensity score matching), they 
revealed a significant positive impact of public 
support on the survival of firms created by the 
previously unemployed. Furthermore, access 
to bank loans greatly enhanced the probabil-
ity of survival of these firms when combined 
with public support. Cabannes and Fougère 
(2012 and 2013) used data from the SINE 
survey to assess the effect of ACCRE (a sup-
port programme for unemployed people cre-
ating or taking over firms) on firm lifetimes, 
considering a five-year period for a cohort 
of firms established in 1998. They took into 
account endogeneity in ACCRE grant and esti-
mated a model with random effects featuring 
two simultaneous equations, one relating to 
ACCRE grant (logit), the other formalising the 
life duration of the firms in the 1998 cohort. 
This approach revealed that the causal effect of 
ACCRE on the five-year survival rate of firms 
set up in 1998 by individuals who had previ-
ously been unemployed for a year or less was 
negligible (not significantly different to zero). 

Désiage et al. (2010) and Duhautois et al. 
(2015) built a database merging the 1998 SINE 
survey with firm-related data from administra-
tive files (FICUS unified accounting files) and 
examined the survival rate for firms during the 
first eight years of their lives. The population 
of entrepreneurs receiving ACCRE was larger 
than that studied by Cabannes & Fougère, as 
it included all ACCRE recipients, including 
short- and long-term unemployed individuals 
as well individuals who were not in the labour 
force before starting their business. Using a 
Rubin-like propensity score matching method, 
they found that ACCRE had a significant 

causal effect on the five- and eight-year sur-
vival rates of supported firms 

Our study aims to assess the effect of ACCRE 
on the five-year survival rates of cohorts of 
firms created by recipients of this support in 
1994, 1998, 2002 and 2006, respectively. 
These years correspond to the first four SINE 
surveys conducted by Insee. Our approach 
offers two advantages compared with previous 
studies. Firstly, as each survey covers all firms 
created during the first half of the reference 
year (Box 1), the characteristics of ACCRE 
recipients may be compared, using the same 
variables, against those of non-recipient entre-
preneurs, which is not the case in many studies 
covering other countries, where such surveys 
are not carried out4. Secondly, in contrast to 
previous assessments conducted for France, 
the availability of four different cohorts ena-
bles us to assess any change over time in the 
causal effect of this support on firm survival 
rates, allowing to account for changing reg-
ulations. Lastly, our results, obtained using a 
methodology similar to that of Cabannes & 
Fougère (2012), corroborate and generalise 
theirs, highlighting the lack of a significant 
impact of ACCRE on three- and five-year firm 
survival rates.

Our article is organised as follows. The first 
section presents the regulations governing 
ACCRE in France, and the changes made 
to the programme since it was introduced in 
1979; it also examines the numbers of recipi-
ent entrepreneurs for each cohort of new firms. 
The second section describes the variables 
included in the four cohorts of firms based 
on SINE databases, and identifies the survival 
indicators for the firms in those four cohorts, 
distinguishing whether or not they received 
assistance through ACCRE. The third section 
addresses the econometric assessment strategy 
for estimating the causal effect of ACCRE on 
the survival of recipient firms. The fourth sec-
tion of the study estimates this effect for entre-
preneurs who had been unemployed for less 
than a year when they started their firm. The 
next section focuses on assessing the effect for 
other categories of entrepreneur (i.e. not in the 
labour force or unemployed for more than a 
year). The final section tests the robustness of 
the estimates. 

4. This point is underscored by Caliendo (2016) p. 9.
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Changes to ACCRE regulations 
and the recipient population

ACCRE eligibility criteria 

The ACCRE programme has seen multiple 
regulatory changes since it was first introduced 
(Table 1). These changes concern the eligible 
population, the nature of the support granted 
to entrepreneurs and the granting criteria. 
Initially, in 1979, it was an “over-the-coun-
ter” measure granted automatically to all 
job seekers receiving unemployment benefit 
(Mouriaux, 1995). With effect from 1987, the 
French labour authorities were empowered to 
reject projects that it considered to be non-via-
ble. A departmental committee reporting to the 
Department of Work (direction du travail) was 
set up in the late 1980’s to evaluate the authen-
ticity and content of candidate projects. 

The nature and extent of the available sup-
port have also varied in response to changing 
budget policy (figure). The five-year planning 
Act of December 1993, which was not effec-
tively implemented until 5 April 1994, marked 
a break from the previous system. ACCRE 
eligibility was extended to all job seekers, 
regardless whether they were currently receiv-
ing unemployment benefit or not (although 
recipients were required to have been unem-
ployed for six months). Most importantly, 
the fixed subsidy was made the same for all 
recipients, and was increased to FRF 32,000 
with effect from the second quarter of 1994. 
The generosity and egalitarian nature of the 
system led to an immediate spike in the num-
ber of new ACCRE recipients, starting in Q2 
1994 and continuing into 1995 and 1996 (see 
the figure in online supplement C1). However, 
the high budget cost of ACCRE prompted the 
government to strip the FRF 32,000 payment 
in its 1997 Finance Act (Daniel & Mandelblat, 
2010). The new system ‒ phased in beginning 
in 1998 ‒ was only truly useful for unem-
ployment benefit recipients who continued 
to receive part or all of their unemployment 
allowance for a period of up to 15 months (on 
condition that they were not remunerated by 
their new business). Furthermore, if their firm 
were to fail during that period, the entrepre-
neur would recover their unemployment bene-
fit entitlement, calculated with effect from the 
date that they started their firm. Job seekers not 
receiving unemployment benefit qualified only 
for an exemption from national insurance con-
tributions on any remuneration received during 

the first year, subject to a cap of 1.2 times the 
guaranteed minimum wage (SMIC). However, 
with effect from July 1998, new anti-discrim-
ination legislation (loi contre les exclusions) 
extended eligibility for ACCRE support to 
new categories of entrepreneurs, without 
altering the nature or amount of the subsidy  
(Table 1). 

Beginning in 2007, several root-and-branch 
regulatory reforms relating to business 
start-ups and related assistance were imple-
mented. First, with effect from January 2007, 
ACCRE support has been awarded on the basis 
of purely administrative criteria relating to 
regulatory compliance (Daniel & Mandelblat, 
2010; Ould Younes, 2010) and, beginning in 
September of the same year, the business reg-
istration centre (Centre de formalités des entre‑
prises) took over application processing. The 
indicators assessing the economic viability of 
planned start-ups were discarded. The number 
of ACCRE recipients increased sharply as a 
result (Figure). Furthermore, the new “autoen‑
trepreneur” self-employment regime came 
into effect in January 2009. The benefits of 
this regime include minimal paperwork when 
setting up a firm as well as special tax treat-
ment. It appealed to large numbers of people 
with small-scale projects, with a knock-on 
effect on the characteristics of the entrepre-
neurs included in the 2010 SINE survey, com-
pared with the cohorts initiated in 2002 and 
2006 (Béziau & Bignon, 2017). As a result of 
these radical changes, we have chosen to end 
our analyses with the cohort initiated in 2006, 
i.e. before the viability criteria previously 
applicable to ACCRE grant applications were 
removed (in 2007), and before the autoentre‑
preneur self-employment regime was intro-
duced (in 2009). 

Entrepreneurs potentially concerned  
by ACCRE

For the purposes of this article we use the term 
“short-term unemployed” to refer to entrepre-
neurs who had been unemployed for less than 
a year prior to starting their firm; “long-term 
unemployed” to refer to those who had been 
unemployed for at least a year prior to starting 
their firm; and “out of the labour force” for those 
who reported that they had no job and were not 
seeking employment at the time (this category 
typically includes students and people receiving 
minimum welfare benefits who have reported 
that they were not seeking employment). 
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The share of ACCRE recipients among 
unemployed and non-working entrepreneurs 
(Table 2) appears to be strongly influenced by 
the changes in allocation rules analysed above 

(Table 1). The system introduced in 1994, at 
the time relatively generous to entrepreneurs, 
was subsequently greatly restricted, beginning 
in 1996-1997. The benefits of ACCRE support 

Table 1
The ACCRE programme: conditions of eligibility and support ‑ Regulatory changes 

Period Eligible population Nature of support Award conditions and 
procedure

Prior to April 1994
(Act 80‑1035 of 
December 1980; 
Decree 87‑202 of 
28 March 1987)

Unemployment benefit and 
minimum social welfare 
(RMI/ASS) recipients. 

- Lump sum calculated based on the daily ASS 
social welfare payment for job seekers whose 
entitlement to unemployment benefits has expired.
- Lump sum calculated based on residual unem-
ployment benefit entitlement, capped at six 
months, for unemployment benefit recipients.
‑ Six‑month exemption from national insurance 
contributions for unemployment benefit recipients.
ASS recipients: entitlement to ASS payments 
maintained for one year, in addition to any income 
generated by the firm, capped at 50% of the gua-
ranteed minimum wage (SMIC). ASS payments are 
tapered if business income exceeds this level.
RMI recipients: Only 50% of income generated by 
the firm is taken into consideration when calcula-
ting the resources on which RMI welfare payment 
amounts are based 

Recipients must either 
start or take over a firm 
(regardless of activity 
sector or legal form) and 
effectively run that busi-
ness.
Application to be submit-
ted to the departmental 
Department of Work (DDT) 
before the firm begins 
operating. A departmental 
committee evaluates the 
authenticity and content 
of candidate projects.

From April 1994 
(entry into effect 
of the December 
1993 five‑year 
planning Act)

As above, plus job seekers 
registered as unemployed 
for more than six months 
but not receiving unem-
ployment benefit.

- Same subsidy amount for all recipients: 
FRF 32,000.
‑ Exemption from national insurance contributions 
for 1 year for unemployment benefit recipients and 
RMI and ASS minimum social welfare recipients; 
no exemption for job seekers not receiving unem-
ployment benefit. 

As above 

First half of 1998 
(1997 Finance 
Act).

As above, plus recipients 
of other social welfare pay-
ments for single parents 
(API) or the registered 
disabled.

‑ FRF 32,000 subsidy discontinued.
‑ Exemption from national insurance contributions 
on the entrepreneur’s pay for 1 year for unem-
ployment benefit recipients and non‑recipients, 
capped at 1.2 times guaranteed minimum wage 
(SMIC), and for RMI and ASS minimum social 
welfare recipients.
‑ Unemployment benefit recipients and social 
welfare recipients continue to receive payments 
and allowances for 12 to 15 months if they are not 
remunerated by their new firm. In case of failure of 
their firm during that period, entrepreneurs recover 
their unemployment benefit entitlement, calculated 
with effect from the date that they started their 
firm. 
- All ACCRE recipients are issued with “consulting 
cheques” that can be used to pay for the services 
of approved experts.

As above 

From H2 1998 to 
September 2007
(Planning Act 
of July 1998: 
anti-discrimination 
measures; Act 
2003‑721 of 1 
August 2003 rela-
ting to business 
initiatives.

From July 1998: As above, 
plus holders of start-up 
support agreements, 
employees taking over their 
current employer in admi-
nistration or liquidation 
proceedings, and under 
26 year‑olds eligible for the 
youth employment pro-
gramme “emplois jeunes”. 

The ACCRE calculation method remained unchan-
ged from H1 1998 to H1 2006.
The Act of 1 August 2003 relating to business ini-
tiatives does not concern the ACCRE programme 
but made it easier to start a business by offering 
business owners additional guarantees (including 
protection against seizure of their home and tax 
relief). 

As above

Decree 2007‑1396 
of September 
2007

Same recipients as pre-
viously.

Nature of the assistance unchanged from previous 
provisions.

Radical changes to the 
ACCRE award procedure. 
With effect from January 
2007, the award decision 
is based exclusively on 
administrative criteria, 
and since September 
2007, applications are 
processed by business 
registration centres (CFE).

Source: Charpail (1995), Charpail (1996), Daniel & Mandelblat (2010), Guimiot & Mareau (2003), Mouriaux (1995), Ould & Younes (2010).
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were decreased, reducing the incentive to apply. 
However, for the cohorts of firms started in 
2002 and 2006, the legislative changes that 
gradually expanded the population of eligible 
entrepreneurs resulted in recipients accounting 
for a significantly larger share of unemployed 
and out of the labour force. 

The ACCRE programme accounts for the 
lion’s share of the public support available to 
unemployed and out of the labour force entre-
preneurs (Table 2). Apart from ACCRE, entre-
preneurs may be eligible for local and regional 
subsidies, business tax exemptions and relief 
on national insurance contributions. All these 
forms of assistance are open to employed as 
well as unemployed and out of the labour force 
entrepreneurs. In certain cases, unemployed 
and out of the labour force entrepreneurs 
may be able to combine them with ACCRE. 
Ultimately, following a short break during the 
period extending from Q2 1994 to the end of 
1996, when ACCRE payments were the same 
fixed amount for all categories of recipient, 
subsidies have been calculated based on the 
unemployment benefits or minimum social 
welfare payments made to unemployed or out 
of the labour force entrepreneurs. The revised 
legislation introduced great inequality between 
the financial benefits granted to the various 
groups of recipients. 

Data and indicators used to 
assess survival rates among firms 
in the four cohorts

The data used in this study is drawn from Insee’s 
“new information system on firms,” SINE; it 
relates to cohorts of firms started in 1994, 1998, 
2002 and 2006. Statistical methods and stand-
ardised concepts can be used to compare the 
four cohorts, subject to certain precautions, as 
described in Box 1.

Firm survival rates with and without 
ACCRE

Our chosen performance indicator is the sur-
vival rate of firms five years after creation. 
This rate is defined as the ratio of the number 
of firms created during the first half-year of the 
specified period and still trading five years later 
to the total number of firms created at the start 
of the specified period. Table 3 reveals that the 
firm survival rate for entrepreneurs who were 
working immediately prior to setting up their 
firm (whether as employees, traders, tradesmen, 
business owners or in the liberal professions) 
was an average of 5 to 7 percentage points 

Figure
Recipients of ACCRE start‑up support
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Note: Annual total of new recipients.
Coverage: Metropolitan France.
Source: DARES, Poem statistics database, available from http://poem.travail‑emploi.gouv.fr.
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Table 2
Previously unemployed or out of the labour force recipients of the ACCRE programme  
in the four SINE surveys

In %

1994 1998 2002 2006

Unemployed and out of the labour force as a share 
of all entrepreneurs 43.3 49.0 50.8 50.8

Among unemployed and out of the labour force 
entrepreneurs:

- Recipients of public start-up support  
(of any kind) 51.7 38.8 47.7 65.4

- ACCRE recipients n.d 30 40 59.0

Among short-term unemployed:

- Recipients of public start-up support  
(of any kind) 69.2 49.5 58.5 76.2

- ACCRE recipients n.d 40.1 51.6 70.8

Among long-term unemployed:

- Recipients of public start-up support  
(of any kind) 59.7 47.5 59.7 75.6

- ACCRE recipients n.d 39.4 52.8 69.8

Among out of the labour force entrepreneurs:

- Recipients of public start-up support  
(of any kind) 6.7 13.4 18.2 27.9

- ACCRE recipients n.d 5.4 11.2 18.3

Note: “short‑term unemployed” refers to individuals who had been unemployed for less than a year when they started their business; 
“long‑term unemployed” refers to individuals who had been unemployed for a year or more when they started their business; n.d: not 
determined. Calculations relating to the entrepreneur database; data weighted using the poidsini variable (Box 1).
Coverage: firms in non‑farm private sectors established during the first half of the reference year, in metropolitan France except Corsica.
Source: Insee, SINE surveys 1994, 1998, 2002 & 2006.

Table 3
Mean survival rate among firms in the four surveys, according to the status of the entrepreneur 
immediately prior to start‑up 

In %

Year
Previously employed 

entrepreneurs

Previously unemployed or out of the labor force entrepreneurs

Total ACCRE recipients
Not recipients  

of ACCRE

1994 cohort

3‑year survival 57.6 [57.0 ; 58.2] 52.7 [52.0 ; 53.4] 54.1 [53.1 ; 55.2] 51.8 [51.0 ; 52.6]

5‑year survival 44.3 [43.6 ; 45.0] 38.3 [37.8 ; 39.0] 42.0 [41.0 ; 43.0] 36.3 [35.5 ; 37.1]

1998 cohort

3‑year survival 68.8 [68.3 ; 69.3] 62.1 [61.6 ; 62.6] 70.2 [69.3 ; 71.0] 58.6 [58.0 ; 59.2]

5‑year survival 55.0 [54.5 ; 55.5] 49.2 [48.7 ; 49.7] 59.2 [58.3 ; 60.0] 45.0 [44.4 ; 45.6]

2002 cohort

3‑year survival 72.3 [71.9 ; 77.7] 66.1 [65.7 ; 66.5] 67.2 [66.5 ; 67.9] 65.5 [64.9 ; 66.0]

5‑year survival 58.4 [57.9 ; 58.9] 51.1 [50.6 ; 51.6] 53.0 [52.3 ; 53.7] 49.7 [49.1 ; 50.3]

2006 cohort

3‑year survival 70.8 [70.4 ; 71.2] 64.6 [64.3 ; 64.9] 65.9 [65.5 ; 66.3] 62.7 [62.2 ; 63.2]

5‑year survival n.d. n.d. n.d. n.d.

Note: Author’s calculations. Data weighted using the poidsini variable (Box 1). In square brackets: confidence interval at the 10% thresh-
old calculated based on the studied rate’s standard deviation; n.d.: not determined. For the cohort of firms started in 1994, this includes 
ACCRE and any other forms of assistance (Box 1).
Coverage: firms in non‑farm private sectors established during the first half of the reference year, in metropolitan France except Corsica.
Source: Insee, SINE surveys 1994, 1998, 2002 & 2006.



 ECONOMIE ET STATISTIQUE / ECONOMICS AND STATISTICS N° 493, 201730

higher than for previously-unemployed or out 
of the labour force entrepreneurs. The discrep-
ancy is essentially the same at the three and five 
year marks.

Furthermore, the three-year and five-year sur-
vival rates of firms started by entrepreneurs who 
were working immediately prior to their estab-
lishment rose strongly from 1994 to 2002, before 
falling back slightly. The survival rates of firms 
started by previously unemployed or non-work-
ing entrepreneurs obey the same trend: a strong 
increase in the first three cohorts, followed by 
a slight decrease. Lastly, according to these 
descriptive elements, firms created by ACCRE 
recipients have a significantly higher survival 
rate than those of non-recipients, particularly 
in the first two cohorts (after five years, the dif-
ference was 5.7 points for the 1994 generation 
and 14.2 points for 1998). This survival rate for 
supported entrepreneurs increased strongly in 
1998, to such an extent that the five-year figure 
exceeded 59%. This is more than four points 

higher than for firms created by entrepreneurs 
who were in employment prior to starting their 
firm. For the final two cohorts, on the other hand, 
the difference in survival rates between subsi-
dised and non-subsidised firms shrinks to just 
over 3 points, while still remaining significant. 

Econometric strategy

One cannot discount the hypothesis that 
ACCRE recipients are not chosen randomly. 
Firstly, concerning the four studied cohorts, the 
French labour authorities may have targeted 
projects proposed by entrepreneurs apparently 
best qualified to sustain and grow their firm. 
ACCRE recipients are chosen in a selection 
process where their personal characteristics as 
well as those of their business project are exam-
ined. Furthermore, self-selection may be an 
issue, if certain applicants are better informed 

Box 1

THE SINE SYSTEM

Every four years since 1994, Insee has conducted a 
start-up survey via the new information system on 
firms, SINE. Using this system, it is possible to ana-
lyse entrepreneur profiles and the circumstances in 
which new firms are started, as well as growth and 
headcount changes during the first five years in the 
lives of new firms. The approach is based on a sur-
vey of a sample of approximately one third of firms 
started during the first half of the reference year. The 
sample is generated from the SIRENE register of firms. 
Each cohort is monitored over a five‑year period. 
Firms respond to a survey during the first, third and 
fifth years in existence. The scope of these surveys 
extends across all non‑farm private sectors. The vast 
majority of new firms are microenterprises operating 
in the trade, repair and other services sectors. In the 
studied cohorts, 80% of firms had only one employee 
at start-up.

Our study includes only firms created ex nihilo, not 
pre‑existing firms that were taken over or reactivated, 
rendering the four surveys comparable from this per-
spective. We define an ex nihilo creation as the estab-
lishment of a new firm recorded in the SIRENE register 
of firms. For the 2006 survey, we adopted the same 
definition, although this survey also included a variable 
that treated pre‑existing firms reactivated with a differ-
ent activity as “start-ups”. We preferred not to include 
such reactivated firms, in order to maintain a uniform 
definition across all four cohorts. We also stripped out 

firms that had ceased trading by the time of the first 
SINE survey (concerning the first year of existence). 
Lastly, we disregarded firms located in the French 
overseas departments and Corsica. This is because 
the special tax regimes applicable to firms in these two 
regions might impact attitudes to ACCRE.

The survey plan was designed to ensure that each sur-
vey would be representative with regard to the Region, 
Activity Sector (Nes16) and “Ex nihilo or takeover” 
criteria. The weight of each stratum (region x sector 
x ex nihilo criterion) depends on the dispersion of 
the five‑year survival rates in each stratum. A firm’s 
weight i (poidsini variable in the survey) in a particular 
stratum is equal to the inverse probability of drawing 
an observation from the same stratum in the sample 
population, relative to the probability of drawing a firm 
from a particular stratum in the population (Cabannes 
& Fougère, 2012). 

The four surveys used contain essentially the same 
variables. There is one major exception for the 1994 
survey, in which the “public support” variable made 
no distinction between the various forms of assis-
tance (including ACCRE), unlike subsequent surveys. 
For 1994, we have used this “public support” varia-
ble, which may be treated as a proxy for ACCRE: in 
particular, it reflects the statutory break that prompted 
a larger number of job seekers and minimum social 
welfare recipients to apply for ACCRE subsidies 
(Tables 1 and 2).
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and/or better able to complete the administra-
tive formalities for obtaining the ACCRE sub-
sidy. This would increase the probability of 
success of their application, and their breadth 
of information and ability to cope with complex 
administrative procedures may reflect personal 
characteristics that help to make a more capa-
ble business manager. In such cases, it may be 
these personal characteristics that account for 
the survival or life of an entrepreneur’s firm, 
rather than the fact that they did or did not 
receive an ACCRE subsidy. However, adverse 
selection may also occur, by making it easier 
for capable individuals to set up and run a firm, 
by providing them with the necessary resources 
(Jovanovic, 1982).

Selection bias, choice and validity  
of instrumental-variables 

In order to take such selection phenomena into 
consideration, using a methodology similar to 
that described by Cabannes & Fougère (2012, 
2013), a firm survival rate or duration equa-
tion and an ACCRE distribution equation are 
estimated simultaneously. Inasmuch as any 
selection process would be partly based on 
non-observable variables (such as the detailed 
content of the project or the entrepreneur’s per-
sonality and ability to manage a firm), a method 
based on instrumental variables is applied: 
one or more instruments are used that effect  
the probability that the entrepreneur receives 
the ACCRE, but have no effect on firm survival. 
We began by opting for a survival-oriented 
model rather than a duration model. Firm clo-
sure dates are not mentioned in the database for 
1994, and are inaccurate for the 1998 cohort, 
whereas the annual data relating to cessation 
of activity after one, two, three, four and five 
years are included in all four bases (Box 2). One 
possible instrument is the indicator based on the 
quarter in which a firm was set up (Cabannes 
& Fougère 2012). The use of this instrument is 
supported by the following arguments:

 - The ACCRE application must be submitted 
before the firm is created; 

 - The subsidy is deemed to be granted if the 
applicant has not received a notice of rejection 
within three months of their application;

 - If the subsidy is granted, the recipient is 
required to create their firm within three months 
of approval (a firm is considered to have been 
created on the date on which it is recorded in the 
trade or firms registers).

The entrepreneur must therefore apply for 
ACCRE at least three months before they 
intend to start their firm. As the public funding 
allocation for ACCRE programme relates to 
both the State budget (payment of unemploy-
ment benefits for a year, funding for consult-
ant advice relating to training for unemployed 
entrepreneurs) and the national social security 
budget (exemption from national insurance 
contributions), in a context of budgetary tight-
ening, one may assume that the labour author-
ities are less restrictive during the first quarter 
of the current year (t) than in the final quarter 
of the preceding year (t‑1). All other things 
being equal, one might expect firms started 
during the second quarter of the current year 
(t) to have a higher probability of receiving 
ACCRE support than those started during the 
first quarter. As the firms surveyed for each 
cohort were created during the first half of the 
year (Box 1), we initially tested the effect of 
creation during each of the six relevant months 
in the ACCRE distribution equation (equa-
tion 1 in Box 2). Grouping results by quarter 
proved to be relevant (showing that April, May 
and June mark a clear break with the preceding 
months). Ultimately, we adopted, as an instru-
mental variable, the dummy variable relating 
to start-ups born during the second quarter, 
with the expectation of a positive relationship 
between that variable and participation to the 
ACCRE programme.

The second instrument, used in several similar 
studies (Pfeiffer & Reize, 2000; Cabannes & 
Fougère, 2012) is an indicator of tension of the 
local employment market, defined as the ratio 
of the number of vacancies (V) to the number of 
unemployed (U). The geographical level chosen 
for France is the “département”, which is the 
level on which ACCRE granting decisions are 
made by labour authorities. If the labour mar-
ket in a département is slack (low V/U ratio), 
the probability of unemployed people finding 
paid employment is low, prompting the local 
administrative authorities to help them to move 
out of unemployment by encouraging firm cre-
ation. Accordingly, they tend to be less strict 
in granting ACCRE subsidies than in dépar‑
tements with a brighter employment situation. 
One can therefore expect a decreasing relation-
ship between the V/U indicator and ACCRE 
granting. We have adopted the ratio of the mean 
monthly flows of new job vacancies and new 
job seekers over the course of the preceding 
year (t-1). This indicator takes into account pos-
sible delays by the administrative authorities in 
including labour market information. 
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However, this instrument might be endogenous, 
having a proper effect on firm survival, or on an 
omitted variable that impacts survival rates. The 
reverse causality hypothesis, whereby surviving 
new firms would improve the local market con-
ditions may be refuted. The chosen indicator 
of tension in the local labour market trails the 
actual creation of firms by a year. Furthermore, 
the possibility of a correlation between this 
instrument and the error term in the survival 
equation appears weak, even where entrepre-
neurs persevere in a barely profitable activity 
because of a lack of alternatives to persistent 
unemployment in the local labour market. Such 
a correlation could only occur if the labour mar-
ket were durably degraded in the département 
over a period of five years following the crea-
tion date. 

Inclusion of individual characteristics  
of entrepreneurs and their firms

We have used the wide array of variables availa-
ble in the SINE survey, which relate not only to 
the observable characteristics of entrepreneurs 

but also to the economic characteristics of 
the firms they create (Box 1). These variables 
include the entrepreneur’s gender, nationality, 
educational level, socioeconomic group prior 
to starting the firm, age, number of previous 
start-ups, as well as the firm’s legal status, size 
and activity sector. We also used a dummy 
variable to reflect the effect (if any) of other 
forms of public assistance (Table 2). Regarding 
the financial resources invested in new firms, 
we created a dichotomous variable, assigning 
half of the firms in each cohort the “limited 
resources” value and the other half the “ample 
resources” value. Note that this variable does 
not include the ACCRE subsidy, which may be 
assimilated to either income (unemployment 
benefits paid to the entrepreneur for one year) 
or a cost saving (exemption from national insur-
ance contributions) (Table 1). We declined to 
include the grant of bank loans to entrepreneur, 
due to the risk of selection bias with regard to 
survival rates. However, this article does exam-
ine the impact of incorporating this variable into 
our model on the results (see infra, Robustness 
of the estimation).

Box 2

ECONOMETRIC METHOD

We have estimated a biprobit model featuring an 
equation of participation in the ACCRE programme 
and a five‑year survival equation.

This model may be represented as follows, for an 
entrepreneur i.

ACCRE X instri i i i* ' '= + +β δ ε1  (1)

SURV X ACCREi i i i* '= + +α γ ε2  (2)

ACCRE i*  and SURV i*  are latent variables respec-
tively representing the scores of each entrepreneur i. 
These variables determine whether or not the entre-
preneur received ACCRE support (1) and whether or 
not the firm was still trading after five years (2). The 
following selection rule applies:

ACCRE if ACCREi i= >1 0*  and ACCRE if ACCREi i= ≤0 0*  

SURV if SURVi i= >1 0*  and SURV if SURVi i= ≤0 0*

Xi  is a vector for the individual characteristics of the 
entrepreneur i and their project (e.g. age, national-
ity, gender, educational background, socioeconomic 
group prior to starting their firm, activity sector, 
start‑up status, etc.). 

instri  is a vector consisting of instrumental variables 
(two, in our model).

ε1i  and ε2i  are the error terms: 

ε

ε
i

i
N1

2
0









 → ( , )Σ

The error terms have a bivariate normal distribution 
(with a variance‑covariance matrix formed with 1 along 
the principal diagonal, and the other elements in the 
matrix formed by the error term correlation coefficient). 
Where applicable, the correlation between error terms 
can be used to allow for unobserved heterogeneity. 

The estimations were performed using the Stata soft-
ware using the maximum likelihood method for the 
cumulative bivariate normal distribution function. 
Additionally, the regressions shown in the main text, 
appendices and online supplements were generated 
by weighting the observations i based on the poidsini 
variable (pweight procedure in Stata). As noted by 
Cabannes & Fougère (2012), this weight depends 
on the five‑year survival dispersion in each stratum 
(Box 1), as a result of which, omitting the weight may 
introduce an endogeneity bias.
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Impact of ACCRE on five‑year 
survival rates of firms created  
by the short-term unemployed

To allow for the heterogeneous impact of 
ACCRE on the various categories of entre-
preneurs (namely short-term unemployed, 
long-term unemployed or out of the labour 
force) at the time they start their firms, we ini-
tially focus on the short-term unemployed, a 
population in which entitlement to unemploy-
ment benefits (and hence ACCRE subsidies) 
is relatively uniform (Table 1). We then use a 
comparative approach to incorporate the other 
categories of recipients (long-term unemployed 
and people out of the labour force prior to start-
ing their firms) into our estimations. Each pro‑
bit equation was first estimated separately, and 
then the two were estimated jointly. Comparing 
the two sets of results provides insight into the 
existence of a selection bias in the participation 
in the ACCRE programme.

Estimation of a model of participation  
in the ACCRE programme  
(for the short-term unemployed)

Table A (in the appendix), which relates to entre-
preneurs who had been unemployed for a short 
period prior to starting their firm, reveals that 
French citizens were more likely to participate 
in the ACCRE programme. It should also be 
noted that women are not discriminated against: 
in 2002 and 2006, all other things being equal, 
more women than men received the subsidy. 
Concerning education, unqualified applicants 
were markedly less likely to receive ACCRE 
assistance than those with basic general or voca-
tional qualifications (BEP and CAP). However, 
applicants with baccalaureate or higher diplo-
mas were not more likely to receive an ACCRE 
subsidy than the previous categories (except 
in 1998). Examining the entrepreneur’s soci-
oeconomic group prior to starting their firm 
clearly reveals the legal provisions governing 
the ACCRE granting process. Business owners, 
traders and tradesmen were less likely than exec-
utives to receive this support (except in 2006, 
although the results are hard to interpret as we 
were obliged to combine all non-employees in a 
single category). As they did not receive unem-
ployment benefits, they had little incentive to 
apply for ACCRE. Students who had completed 
their studies and gone on to become entrepre-
neurs were in the same situation. 

Furthermore, small projects with no employees 
were more likely to receive the subsidy than 
larger projects. Moreover, ACCRE support 
was often accompanied by other public subsi-
dies (Table 2). In our estimations we allowed 
for this phenomenon by introducing a dichot-
omous variable (received/did not receive other 
public support) to account for the influence of 
such subsidies on firm survival. Concerning 
firm statuses, for all cohorts, firms structured as 
liberal professions, SARL or SA limited com-
panies and partnerships, considered together, 
had a lower probability of receiving ACCRE 
subsidies than individual businesses. Two 
interpretations can be given for this. Firstly, 
the authorities may channel ACCRE support 
toward individuals with the lowest probability 
of finding employment, and/or who have fewer 
legal and financial resources than entrepreneurs 
setting up companies to implement their pro-
ject, in accordance with the goals of the ACCRE 
legislation (see Table 1). However, a completely 
different hypothesis may also be advanced: 
individuals using complex legal arrangements 
are not company employees (for example, a 
non-salaried managing director paid out of 
operating profit), and as such have no incentive 
to apply for ACCRE (Daniel & Mandelblat, 
2010). Concerning the financial resources 
invested when starting a business, firms (in all 
four cohorts) with relatively limited financial 
resources had a lower probability of receiving 
the subsidy than others.

Lastly, the variables reflecting local labour 
market tension and those indicating ACCRE 
awarded in the second quarter of the studied 
year, which are used as instruments when esti-
mating the two-equation model, have an effect 
with the expected sign. (respectively < 0 in the 
first case and > 0 in the second) and are signif-
icant (at the 1% threshold in the first case, and 
10% in the second). This result corroborates the 
rationale described above regarding the deter-
mining factors in the authorities’ decision to 
grant ACCRE support.

Estimated five‑year survival model  
(for the short-term unemployed)

Estimating the probit five-year survival equation 
(Table 4) shows that for the four cohorts of new 
firms, ACCRE support has a significant effect 
(at the 1% threshold) on five-year survival. This 
effect was the most pronounced in 1998, to such 
an extent that there was a significant difference 
(at the 1% threshold) between the estimated 



 ECONOMIE ET STATISTIQUE / ECONOMICS AND STATISTICS N° 493, 201734

coefficient for the ACCRE (Yes/No) dummy 
variable in 1998, on one hand, and those esti-
mated for the cohorts of firms started in 2002 
and 2006, on the other hand. Comparing these 
results with the descriptive statistics referred to 
earlier (Table 3) reveals a smaller difference in 
survival rates between firms with and without 
ACCRE subsidies in 2002 and 2006, compared 
with 1998.

Furthermore, the level of education and the 
socioeconomic group prior to starting the firm 
had a weak and in most cases non-significant 
effect on five-year survival rates. On the other 
hand, firms structured as companies or as lib-
eral professions had better five-year survival 
prospects than individual businesses. In addi-
tion, other forms of regional and local subsidies 
for start-ups had no effect on five-year survival 

Table 4
Estimation of the probit model with the dependent variable: Survived five years (Yes/No) –
short‑term unemployed entrepreneurs 

Cohort 1994 1998 2002 2006

ACCRE (Yes/No) 0.30***[0.06] 0.50***[0.06] 0.16***[0.04] 0.14***[0.05]

Limited financial resources (ref. Ample resources) ‑ 0.32***[0.06] ‑ 0.25***[0.06] ‑ 0.17***[0.04] ‑ 0.25***[0.05]

French nationality (ref. Foreign) 0.26*[0.11] 0.47***[0.11] 0.11 [0.07] 0.27***[0.08]

Male gender (ref. Female) 0.05 [0.07] 0.12*[0.07] 0.16***[0.050] 0.042 [0.050]

Age group >50 (ref. 16 ‑ 50) 0.13 [0.16] 0.13 [0.12] ‑ 0.04 [0.07] 0.077 [0.067]

Education, qualifications (ref. CAP/BEP vocational diplomas)

 No qualifications

 BEPC secondary school certificate

 Vocational baccalaureate (bac pro)

 General baccalaureate 

 Higher education 

‑ 0.16*[0.08]

included in BEP

‑ 0.01 [0.08]

(Voc.+gen. bac.)

0.01 [0.08]

‑ 0.12 [0.09]

‑ 0.13 [0.12]

‑ 0.01 [0.10]

‑ 0.16 [0.13]

‑ 0.12 [0.09]

‑ 0.11 [0.07]

‑ 0.09 [0.08]

0.06 [0.070]

‑ 0.04 [0.08]

0.10*[0.05]

‑ 0.09 [0.08]

‑ 0.20**[0.09]

0.02 [0.08]

‑ 0.18*[0.10]

0.05 [0.07]

Previous job category (ref. Executive)

 Business owner

 Tradesman or trader

 Supervisory worker

 Intermediate profession 

 Clerical worker

 Manual worker 

 Student

 Other/non-working 

0.11 [0.26]

0.13 [0.18]

0.01 [0.13]

‑ 0.06 [0.13]

‑ 0.06 [0.09]

0.12 [0.10]

‑ 0.17 [0.18]

‑ 0.03 [0.16]

‑ 0.18 [0.30]

‑ 0.19 [0.16]

‑ 0.03 [0.15]

‑ 0.21*[0.13]

‑ 0.23**[0.10]

‑ 0.10 [0.10]

‑ 0.26*[0.15]

‑ 0.51***[0.15]

0.30* [0.17]

inc. business 
owners

0.12 [0.11]  
(all employees 

except  
executives)

0.07 [0.16]

‑ 0.02 [0.12]

‑ 0.27 [0.20] (all 

non-employees)

‑ 0.04 [0.08]

‑ 0.11 [0.08]

‑ 0.03 [0.07]

‑ 0.02 [0.07]

(inc. all 
non-employees)

No employees (ref. One or more employees.) 0.18***[0.07] ‑ 0.07 [0.08] 0.05 [0.05] ‑ 0.02 [0.07]

Other public subsidies: Received other  
(ref. Did not receive) n.d. 0.05 [0.10] ‑ 0.06 [0.05] 0.03 [0.05]

Legal form: Companies and liberal professions 
(ref. individual business) 0.40***[0.08] 0.16**[0.07] 0.21***[0.05] 0.34*** [0.05]

Constant ‑ 0.58***[0.20] ‑ 0.44***[0.18] ‑ 0.45***[0.15] 0.06 [0.15]

Number of observations 4,230 3,355 5,588 7,300

Log likelihood 
Pseudo R2

‑ 9,111
0.061

‑ 6,875
0.068

‑ 7,840
0.031

‑ 13,516
0.036

Note: Observations weighted using the SINE survey’s poidsini variable (Box 1). The standard deviations of the regression coefficients, 
shown between square brackets, and their significance were calculated using the robust procedure with the Stata software. Asterisks 
indicate significance thresholds: 10% (*), 5% (**) and 1% (***), respectively. For the 2006 cohort, the survival variable was calculated 
after three years, as the five‑year data was unavailable. Some control variables are not shown in the table: the dummy variables used 
to categorise firms in 6 activity sectors (NES16), the number of firms created prior to the studied one, whether the firm was created 
by a single entrepreneur or several, whether or not market research was conducted prior to start‑up, and whether or not the firm was 
located in the Paris region. 
Reading note: Receiving ACCRE support had a significant positive impact (at the 1% threshold) on the probability of survival after five 
years in the cohorts of firms started in 1994, 1998, 2002 and after 3 years for the 2006 cohort, all observable characteristics being equal. 
Conversely, starting a business with limited resources had a significant negative impact (at the 1% threshold) on the same survival 
probability across all cohorts.
Coverage: firms in non‑farm merchant sectors established during the first half of the reference year, in metropolitan France except 
Corsica; authors’ database limited to short‑term unemployed entrepreneurs (unemployed for less than a year prior to starting their firm).
Source: Insee, SINE surveys 1994, 1998, 2002 & 2006.
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rates. Lastly, the probability of survival of a firm 
after five years is lower where the entrepreneur 
has limited financial resources. 

Impact of ACCRE on survival 
rates in a simultaneous 
equation-based model 
(short-term unemployed) 

When estimating the model based on two 
simultaneous equations, the interdependen-
cies between the variables in the two equations 
are included, and if the model is correctly for-
malised, enables the impact on five-year sur-
vival rates of any selection in the participation 
in the ACCRE programme to be eliminated. 
It was estimated using the maximum-likeli-
hood method with the Stata software (Box 2). 
According to this estimation, for the short-term 
unemployed (Table 5), the impact of ACCRE on 
five-year survival was not significantly differ-
ent to zero (at the 10% threshold) for the four 
cohorts. The result is therefore totally different 
from the previous result for the basic survival 
equation (Table 4). This clearly indicates a 
selection effect, compromising the effective-
ness of the ACCRE programme as an economic 

policy tool intended to increase the five-year 
survival rate for the four cohorts of firms. 

The estimated coefficients of the instrumental 
variables have an expected sign and are sig-
nificant (at the 1% threshold for the depart-
mental employment market tension variable, 
and at the 10% threshold for the variable indi-
cating the quarter in which a firm is created). 
However, estimating the effect of departmental 
labour market tightness on the participation in 
the ACCRE programme reveals a break after 
1998. The estimated coefficient was lower  
(at the 1% threshold) in 2002 and 2006, than 
in 1998. This may be interpreted as reflect-
ing a shift in the selection process that dimin-
ished after 1998, whereas the proportion of 
unemployed entrepreneurs receiving ACCRE 
support was significantly higher in 2002 and 
2006 than in 1998 (Table 2). A similar shift 
was observed in the estimated coefficients 
for the ACCRE (Yes/No) variable; the coeffi-
cients were significant at the 20% threshold for 
the cohorts of firms started in 1994 and 1998, 
but not for subsequent cohorts. From this per-
spective, the decrease in the apparent effect of 
ACCRE in the descriptive data (Table 3) may 
be interpreted as reflecting decreased selection, 
in turn linked to a wider availability of ACCRE 
to unemployed entrepreneurs.

Table 5
ACCRE as a determining factor in five‑year firm survival – Estimation of the model featuring  
two simultaneous equations – Short‑term unemployed entrepreneurs

Cohort 1994 1998 2002 2006

5‑year survival equation:

ACCRE (Yes/No) 0.19 [0.14] 0.18 [0.13] ‑ 0.07 [0.24] 0.03 [0.15]

ACCRE participation programme equation:

Departmental labour market tightness

Firm created in Q2. (ref. Q1.)

‑ 0.65***[0.23]

0.10*[0.6]

‑ 0.93***[0.20]

0.08*[0.05]

‑ 0.26**[0.12]

0.13**[0.05]

‑ 0.30***[0.07]

0.07 [0.05]

Number of observations 4,230 3,355 5,588 7,300

Corr. residues from equations ‑ 0.23 [0.33] ‑ 0.13 [0.37] 0. 23 [0.60] 0.01 [0.27]

Note: maximum‑likelihood estimations for the model calculated using the Stata software (Box 2). Observations weighted using the SINE 
survey’s poidsini variable (Box 1). For the 2006 cohort, the survival variable was calculated after three years, as the five‑year data was 
unavailable. The database was limited to short-term unemployed entrepreneurs (unemployed for less than a year prior to starting their 
firm). The standard deviations of the regression coefficients, shown between square brackets, and their significance were calculated 
using the robust procedure in the Stata software application. Asterisks indicate significance thresholds: 10% (*), 5% (**) and 1% (***), 
respectively. Some control variables are not shown in the table: the dummy variables used to categorise firms in 6 activity sectors 
(NES16), the number of firms created prior to the studied one, whether the firm was created by a single entrepreneur or several, whether 
or not market research was conducted prior to start‑up, and whether or not the firm was located in the Paris region.
Reading note: Receiving ACCRE support had no significant positive impact (at the 10% threshold) on the probability of survival after five 
years in the cohorts of firms started in 1994, 1998, 2002 and after 3 years for the 2006 cohort, all observable characteristics being equal.
Coverage: firms in non‑farm private sectors established during the first half of the reference year, in metropolitan France except Corsica; 
authors’ database limited to short‑term unemployed entrepreneurs (unemployed for less than a year prior to starting their firm).
Source: Insee, SINE surveys 1994, 1998, 2002 & 2006.
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Lastly, the correlation between the residuals of 
the two equations is never significant. Based on 
this result, no unobserved variables linked both 
to participation in the ACCRE programme and 
firm survival rates appear to exist. 

Impact of ACCRE on five‑year 
survival rates among firms 
created by various categories  
of recipients 

This section extends the analysis for short-term 
unemployed to cover other categories of entre-
preneurs eligible to the ACCRE programme. We 
estimate our model based on two simultaneous 
equations for the population of entrepreneurs, 
including not only the short-term unemployed 
but also the long-term unemployed and individ-
uals out of the labour force prior to starting their 
firm. We introduce a dummy variable into the 
two equations for each of the latter two catego-
ries, relative to the short-term unemployed. The 
goal was to assess whether including the two 

additional entrepreneur categories modified the 
impact of ACCRE on firm survival (Table 6).

Including the whole population of entrepreneurs 
eligible to the ACCRE programme multiplies 
the size of each cohort by a factor of between 
two and three. This increase makes it possible 
to get more accurate estimations for the coef-
ficients for the two equations. Considering the 
results obtained by estimating the equation of 
participation in the ACCRE programme con-
firms that entrepreneurs out of the labour force 
were much less likely to receive ACCRE support 
than the short-term unemployed, which corre-
sponds to the results yielded by the descriptive 
statistics (cf. Table 2). The probability of receiv-
ing ACCRE support by long-term unemployed 
entrepreneurs varied according to the cohort, 
being higher than for the short-term unem-
ployed in 2002 and lower in 1994. Concerning 
firm survival, estimating the corresponding 
equation shows that the probability of firms 
created by long-term unemployed and entrepre-
neurs out of the labour force to still be active 
after five years was not significantly different 
from the short-term unemployed (except in the 
2006 cohort, when the probability was lower for 
those out of the labour force). 

Table 6
ACCRE as a determining factor in five‑year firm survival – Estimation of the model featuring  
two simultaneous equations – Short‑term and long‑term unemployed and out of the labour force 
entrepreneurs

Cohort 1994 1998 2002 2006

5‑year survival equation:

- ACCRE (Yes/No)

- Recipient category (ref. Short-term unemployed)

Long-term unemployed

Out of the labour force 

0.11 [0.09]

‑ 0.01 [0.05]

0.08 [0.20]

0.23***[0.06]

‑ 0.12 [0.08]

0.13 [0.09]

0.06 [0.08]

‑ 0.03 [0.03]

0.11 [0.11]

‑ 0.09 [0.07]

‑ 0.02 [0.03]

‑ 0.21* [0.12]

ACCRE programme participation equation:

- Recipient category (ref. Short-term unemployed)

Long-term unemployed

Out of the labour force 

- Departmental labour market tightness

‑ Firm created in Q2 (ref. Q1)

‑ 0.19***[0.05]

‑ 1.65***[0.07]

‑ 0.56***[0.19]

0.15***[0.05]

0.04 [0.04]

‑ 1.12***[0.06]

‑ 0.74***[0.13]

0.09**[0.04]

0.09***[0.03]

‑ 1.13***[0.04]

‑ 0.31***[0.07]

0.091***[0.031]

0.02 [0.03]

‑ 1.38***[0.05]

‑ 0.21***[0.04]

0.06*[0.03]

Number of observations 8,256 8,269 13,792 18,416

Corr. residues from equations ‑ 0.14 [0.22] ‑ 0.33* [0.16] ‑ 0.07 [0.18] 0.29 [0.15]

Note: maximum‑likelihood estimations for the model calculated using the Stata software (Box 2). Observations weighted using the 
SINE survey’s poidsini variable (Box 1). For the 2006 cohort, the survival variable was calculated after three years, as the five‑year data 
was unavailable. The standard deviations of the regression coefficients, shown between square brackets, and their significance were 
calculated using the robust procedure in the Stata software application. Asterisks indicate significance thresholds: 10% (*), 5% (**) and 
1% (***), respectively. Some control variables are not shown in the table: see table 4.
Reading note: 5‑year survival equation ‑ Receiving ACCRE support had no significant impact (at the 10% threshold) on the probability 
of survival after five years in the cohorts of firms started in 1994 and 2002, and after 3 years for the 2006 cohort, all observable charac-
teristics being equal. There was a significant impact (at the 1% threshold) for the cohort of firms started in 1998.
Source: Insee, SINE surveys 1994, 1998, 2002 & 2006.
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Ultimately, considering all categories of entre-
preneur, ACCRE had no effect on firm survival, 
as was the case for short-term unemployed 
entrepreneurs, with the notable exception of the 
cohort of firms started in 1998. For this cohort, 
the ACCRE programme had a significant pos-
itive impact on survival (at the 1% threshold). 
An initial hypothesis is that this effect would 
be positive for long-term unemployed and out 
of the labour force entrepreneurs for the cohort 
of firms started in 1998. However, this hypoth-
esis can be discounted, as it was shown to be 
false when our model was estimated for each 
of these entrepreneur categories separately. The 
larger sample size was the key factor responsi-
ble for the more accurate estimation. However, 
despite much larger samples in 2002 and 2006, 
as a result in the increase in the number of 
recipients (compare Table 6 and Table 5), the 
impact of ACCRE for these two cohorts was 
not significant (and was indeed negative for the 
2006 generation). There was a break in terms of 
ACCRE’s impact between the 1998 cohort and 
subsequent generations.

With effect from 2002, the percentage of unem-
ployed and out of the labour force ACCRE 
recipients increased considerably (Table 2), 
attracting new categories of entrepreneurs. The 
relationship detected between ACCRE support 
and firm survival was negative (but not signif-
icant) for certain categories of entrepreneurs. 
Specifically, this was the case for short-term 
unemployed entrepreneurs in 2002 (Table 5) 
and all ACCRE recipients in 2006. Both the 
size and the nature of the ACCRE recipient 
population has changed. Beginning in the early 
2000’s, ACCRE increasingly resembled an 
additional welfare benefit, granted automati-
cally to entrepreneurs based on purely admin-
istrative criteria. This situation was officially 
acknowledged in the Decree published in 2007 
(Table 1). This extension to the relevant legis-
lation may have prompted individuals to create 
a firm who would not otherwise have done so 
without the incentive offered by the ACCRE 
programme. In such a scenario, self-selection 
prompts more people to apply for the subsidy, 
although they may be less well qualified to 
start a firm than when the award criteria were 
stricter. Analysing the recipients of minimum 
social welfare benefits who started firms as 
part of the 2002 and 2006 cohorts corroborates 
this finding (see additional information on the 
online supplement C2).

Robustness of the estimations 

Inclusion of financial variables

Thus far, we have included the financial 
resources invested at start-up (Tables 4 and 
A1-1), without isolating any bank loans availa-
ble to firms. One cannot exclude the possibility 
of this variable being endogenous with regard 
to survival. Comparing the estimations of 
the two equations for short-term unemployed 
entrepreneurs according to whether or not the 
variable “financial resources available to the 
firm at start-up” is included in the model’s two 
equations reveals that the coefficients are very 
similar, and in all cases, not significantly dif-
ferent to zero regarding the impact of ACCRE 
on firm survival (Table C4-1 in the online sup-
plement). The same applies to the coefficients 
of the instrumental variables, which were not 
significantly changed. Moreover, when the 
variable “financial resources at start-up” was 
replaced with the variable “approved bank 
loan” in the same two equations, the results of 
the estimations5 were not significantly differ-
ent to our original estimation (Table 5). These 
results are important inasmuch as they demon-
strate that the financial resources deployed 
have a significant effect on five-year survival 
(Table 4) but, according to this analysis, are 
independent of the ACCRE programme’s 
impact on survival. 

Does the business cycle have a 
differentiated effect on survival of 
subsidised and non‑subsidised firms?

The issue of the impact of the analysis period 
on survival results must be addressed. Firm sur-
vival is indeed sensitive to changes in the busi-
ness cycle. Jacobson et al. (2011), and Fougère 
et al. (2013) both find that the 2008 economic 
crisis had a major impact on business failures, 
albeit after a considerable delay, according to 
these authors, who claim that the effect of the 
crisis on failures did not become significant 
until 2009, subsequently growing in severity 
until late 2010, when their study ended. In this 
case, the goal is to determine whether the cycle 
exerts a differentiated effect on the impact of 
ACCRE on firm survival. Note that the SINE 
survey only relates to firms created during the 
first half-year in each cohort.

5. Not discussed herein; available from the author.
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The first lesson to be drawn from Table 7 is that 
the comparative effect of ACCRE on the sur-
vival of firms started by the short-term unem-
ployed after three and four years (two years 
in the case of the 2006 cohort) was not signif-
icantly different to the effect on survival after 
five years (three years in the case of the 2006 
cohort). This generalises the validity of our 
previous five-year analyses for shorter times-
cales. ACCRE had no effect for the 1994, 2002 
and 2006 cohorts. The cohort of firms started 
in 1998 differs from the others, as this effect, 
which was not significant at the 10% threshold 
for five-year survival, was significant for the 
four- and three-year timescales. However, the 
coefficients and standard deviations associated 
with the corresponding three regressions reveal 
that these differences between coefficients 
are not significant. We stand by our original 
assessment that ACCRE had a weak effect, at 
all timescales, on the cohort of firms started in 
1998 by short-term unemployed entrepreneurs.

In the light of these results, no significant 
influence of the unemployment cycle on the 
effect of ACCRE support on firm survival can 
be established. For example, for the cohort of 
firms started in 1998, the lower limit of the 
unemployment rate during the period from the 
first half of 2001 to the first half of 2002 was 
followed by a rise in early 2003 (see Figure 
C4-I in the online supplement). Can the slight 
fall in the estimated coefficient of the effect of 
ACCRE after five years, relative to previous 
years, be interpreted as a consequence of the 
deterioration in the employment market? We 
do not believe so, as this fall was not significant 
with respect to previous years. Furthermore, 
the aforementioned studies reveal a delay of 
months or half-years between the shift in the 
cycle and business failures, implying that if 
such an effect existed, it would be felt in sub-
sequent years. 

For the cohort of firms started during the first 
half of 2002, a surge in unemployment was 
observed in the second half of 2005 and the first 

Table 7
Impact of ACCRE on firm survival after 3, 4 and 5 years ‑ Estimation of a two‑simultaneous 
equations model – Short‑term unemployed entrepreneurs

Survival equation: 
impact of ACCRE on survival

ACCRE participation equation: 
impact of labour market tension variable

ACCRE participation equation:
impact of Q2 award variable

1994 cohort

 3 years 0.17 [0.18] ‑ 0.66***[0.23] 0.08*[0.05]

 4 years 0.17 [0.13] ‑ 0.64***[0.23] 0.09*[0.05]

 5 years 0.19 [0.14] ‑ 0.65***[0.24] 0.10*[0.06]

1998 cohort

 3 years 0.20*[0.11] ‑ 0.94***[0.20] 0.08*[0.05]

 4 years 0.20*[0.12] ‑ 0.94***[0.20] 0.07*[0.04]

 5 years 0.18 [0.13] ‑ 0.93***[0.20] 0.08*[0.05]

2002 cohort

 3 years 0.08 [0.32] ‑ 0.30**[0.14] 0.10*[0.06]

 4 years 0.10 [0.23] ‑ 0.31***[0.11] 0.09*[0.05]

 5 years 0.07*[0.24] ‑ 0.26**[0.12] 0.13*[0.05]

2006 cohort

 2 years 0.03 [0.11] ‑ 0.30***[0.06] 0.09*[0.05]

 3 years 0.03 [0.15] ‑ 0.30***[0.07] 0.07*[0.05]

Note: maximum‑likelihood estimations for the model calculated using the Stata software (Box 2). Observations weighted using the SINE 
survey’s poidsini variable (Box 1). For the 2006 cohort, the survival variable was calculated after three years, as the five‑year data was 
unavailable. The database was limited to short-term unemployed entrepreneurs (unemployed for less than a year prior to starting their 
firm). The standard deviations of the regression coefficients, shown between square brackets, and their significance were calculated 
using the robust procedure in the Stata software application. Asterisks indicate significance thresholds: 10% (*), 5% (**) and 1% (***), 
respectively. Certain control variables are not shown in the table: see table 4. Only the relevant variables are shown in the table.
Reading note: Receiving ACCRE support had no significant positive impact (at the 10% threshold) on the probability of survival after 
three, four and five years in the cohorts of firms started in 1994 and 2002. Neither did it impact the probability of survival of firms set 
up in 2006 after two and three years. For 1998, a positive effect on three‑ and four‑year survival was observed (at the 10% threshold). 
Source: Insee, SINE surveys 1994, 1998, 2002 & 2006.
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half of 2006, followed by a slight improvement 
in 2007. Can the negative coefficient of the 
effect of ACCRE on five-year survival (2007) 
be interpreted as a delayed effect of the unem-
ployment surge in the preceding two years? The 
coefficient is too weak to affirm such a relation-
ship. For the cohort of firms started in 2006, 
unemployment reached a trough in the first half 
of 2008 before increasing sharply in the first 
half of 2009. Based on our estimations, this 
sudden upturn in unemployment did not affect 
the impact of the ACCRE programme, at least 
in the short term. 

*  *
*

Our research regarding the effectiveness of the 
ACCRE programme as a measure for improv-
ing the five-year survival prospects of firms 
set up by unemployed and out of the labour 
force entrepreneurs revealed a selection bias. 
For the cohorts of firms started in 1994, 2002 
and 2006, adjusting for this bias reveals that 
ACCRE had no effect on the survival of sub-
sidised firms in any of the entrepreneur cate-
gories (i.e. short-term unemployed, long-term 
unemployed or out of the labour force). For the 
cohort of firms started in 1998, this effect was 
weak for short-term unemployed entrepreneurs 
(significant at the 10% threshold after four 
years, and the 20% threshold after five years), 
but significant (at the 1% threshold) when the 
sample was enlarged to include all eligible 
individuals.

This difference may be accounted for by reg-
ulatory changes. In 1998, draconian budget 
restrictions impacted all categories of recipients 
(Table 2). Conversely, during the second quar-
ter of 1994, the number of recipients increased 
following changes to make the subsidy more 
generous. For 2002 and 2006, the eligibility 
conditions were loosened. One cannot rule out 
the possibility that these regulatory changes 

may have acted as signals, impacting not only 
the number but also the personal characteris-
tics of unemployed and out of the labour force 
entrepreneurs. In 1998, the dissuasive nature 
of the signal may have restricted the candidate 
population to only the most competent and 
best equipped to start a firm. This would have 
exerted a self-selection effect among entre-
preneurs, which may account for our results 
regarding the effect of ACCRE for this cohort. 
The instrumental variables in our model were 
designed first and foremost to reflect the eco-
nomic changes, at department level, taken into 
account by officials in their ACCRE granting 
decisions. These variables may less faithfully 
reflect the behaviour of potential entrepreneurs, 
who are more sensitive to national changes 
such as restrictions in national funding alloca-
tions for the ACCRE programme or the general 
macro economic situation. 

The more accommodating legislation introduced 
in the second quarter of 1994, and from the 
early 2000s, may have prompted new categories 
of people (in particular minimum social welfare 
recipients) to set up a firm. This more gener-
ous legislation led to a considerable increase in 
the number of recipients, but had no impact on 
five-year survival rates among subsidised firms. 
There may have been a reverse self-selection 
effect, prompting individuals who were less 
competent and less well-equipped to run a firm 
to try their luck. Moral hazard effects may also 
have played a role. Individuals thus encouraged 
to start a firm took less risk and invested less, 
inasmuch as they were very likely to receive the 
subsidy. Accordingly, they may in some cases 
have been less well-prepared and motivated to 
make their project a success. Once again, these 
selection or moral hazard effects may have been 
imperfectly controlled in our model. The pro-
gramme’s limited or even non-existent effect on 
firm survival should not overshadow any qual-
itative aspect. Broadening the ACCRE eligibil-
ity conditions may have provided an incentive 
to groups with slim chances of employment to 
start their own business, hence improving their 
employability. 
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Table A
Estimation of the probit model with the dependent variable: participation in the ACCRE 
programme (Yes/No) – short‑term unemployed entrepreneurs

Cohort 1994 1998 2002 2006

Limited financial resources (ref. Ample 
resources)

‑ 0.44** [0.07] ‑ 0.18***[0.07] ‑ 0.16**[0.05] ‑ 0.26**[0.05]

French nationality (ref. Foreign) 0.47***[0.11] 0.26**[0.13] 0.28***[0.07] 0.19**[0.08]

Male gender (ref. Female) ‑ 0.01 [0.08] ‑ 0.11 [0.07] ‑ 0.12**[0.05] ‑ 0.09* [0.05]

Age group >50 (ref. 16 ‑ 50) ‑ 0.03 [0.17] ‑ 0.33**[0.13] ‑ 0.02 [0.07] ‑ 0.10 [0.07]

Education. qualifications (ref. CAP/BEP vocational diplomas)

 No qualifications

 BEPC secondary school certificate

 Vocational baccalaureate (bac pro)

 General baccalaureate 

 Higher education 

‑ 0.11 [0.08]

included in BEP

‑ 0.02 [0.08]

(Voc.+gen. bac)

0.06 [0.10]

‑ 0.30***[0.09]

‑ 0.10 [0.11]

‑ 0.07 [0.10]

‑ 0.02 [0.13]

0.17** [0.09]

‑ 0.28***[0.07]

‑ 0.02 [0.08]

‑ 0.03 [0.07]

0.06 [0.08]

0.08 [0.06]

‑ 0.30***[0.09]

‑ 0.22**[0.09]

‑ 0.10 [0.09]

‑ 0.15 [0.11]

‑ 0.10 [0.07]

Previous job category (ref. Executive) 

 Business owner

 Tradesman or trader

 Supervisory worker

 Intermediate profession 

 Clerical worker

 Manual worker 

 Student

 Other non-working

‑ 0.97***[0.23]

‑ 0.91***[0.19]

0.16 [0.14]

0.15 [0.14]

0.11 [0.10]

‑ 0.06 [0.11]

‑ 0.92***[0.18]

‑ 0.73***[0.17]

‑ 0.50* [0.33]

‑ 0.51***[0.17]

0.25 [0.16]

‑ 0.01 [0.13]

‑ 0.08 [0.10]

‑ 0.04 [0.11]

‑ 0.51***[0.14]

‑ 0.41***[0.15]

‑ 0.16 [0.17]

with bus. owners

0.21*[0.12] 

(all employees 

except executives)

0.09 [0.17]

0.01 [0.12]

‑ 0.24 [0.26] 

(all non-employees)

‑ 0.03 [0.08]

‑ 0.06 [0.09]

‑ 0.16** [0.07]

‑ 0.18**[0.09]

(inc. all 

non-employees)

No employees (ref. One or more employees) 0.046 [0.072] 0.49***[0.08] 0.17***[0.05] 0.19**[0.06]

Other public subsidies: Received
(ref. Did not receive)

d.m 0.62***[0.12] 0.38***[0.05] 0.28***[0.06]

Legal form: Companies and liberal prof.  
(ref. individual business )

‑ 0.36*** [0.08] ‑ 0.55***[0.08] ‑ 0.36***[0.05] ‑ 0.20***[0.06]

Firm created in Q2 (ref. Q1) 0.10* [0.06] 0.09* [0.05] 0.11***[0.04] 0.05 [0.05]

Departmental labour market tightness ‑ 0.62*** [0.23] ‑ 0.94***[0.20] ‑ 0.28*** [0.11] ‑ 0.30***[0.07]

Constant 1.04***[0.23] ‑ 0.21 [0.21] ‑ 0.03 [0.17] 0.297*[0.160]

Number of observations 4,230 3,355 5,588 7,300

Log likelihood 

Pseudo R2

‑ 7,691

0.116

‑ 6,170

0.135

‑ 7,437

0.087

‑ 12,037

0.077

Note: Observations weighted using the SINE survey’s poidsini variable (Box 1). Coverage and control variables not shown in this table: 
see table 4 in the main text. For the 2006 cohort, the survival variable was calculated after three years, as the five‑year data was una-
vailable.
Reading note: French citizens had a higher probability (significant at the 1% or 5% threshold, depending on the cohort of ACCRE recip-
ients) than foreigners to participate in the ACCRE programme
Source: Insee, SINE surveys 1994, 1998, 2002 & 2006.
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on small French firms. Both programs are found to suffer from a deadweight loss. This com-
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The two excellent papers presented in this issue 
of Economie et Statistique provide some intere-
sting and useful contributions to the discussion 
on the effectiveness of financial support towards 
R&D on the one hand and business start-ups 
for the unemployed on the other hand. Vincent 
Dortet-Bernadet and Michaël Sicsic examine 
the effectiveness of direct and indirect public 
support for investment in research and develop-
ment by very small firms in France. Dominique 
Redor evaluates the success of another French 
policy aimed at small firms, namely the crea-
tion of start-ups by people who were previously 
unemployed. 

Since the marginal productivity of capital is 
declining, a growth in GDP/capita can only 
be achieved by a more efficient utilization of 
resources, the introduction of new and more 
efficient technologies, or the production of new 
intermediate or final demand products that in 
the end achieve higher outputs (or consumer 
utility) with fewer resources. In this process of 
Schumpeterian creative destruction new prod-
ucts replace old products and newcomers replace 
incumbents. To some extent all this can happen 
endogenously by the mere forces of the market. 
However, irrespective of the social turmoil this 
process of creative destruction can cause, the 
market by itself might not reach the optimal 
growth and economic development because of 
market failures. Entrepreneurs following the 
invisible hand might not take externalities into 
account, for instance not spending sufficiently 
on R&D from a societal point of view or inno-
vating in polluting technologies. Because of 
coordination failures, private entrepreneurs who 
fail to consult with each other may put unnec-
essary strains on some resources preventing 
other societal goals to be achieved, not speaking 
of moral hazard or intentional anticompetitive 
behavior. And finally, because of the public good 
nature of knowledge, innovators may be reluc-
tant to provide fund providers with the required 
information to justify their lending, this being 
particularly the case for small firms and startups, 
which do not have the collateral or other guaran-
tees to back up their financial requests. 

A technical difficulty in the evaluation of the 
effectiveness of these policy interventions is the 
endogeneity of aid recipients and the self-selec-
tion into aid. Indeed, those firms that receive 
R&D subsidies or tax incentives as well as the 
unemployed who benefit from the ACCRE sup-
port might be inherently more hard-working, 
productive or efficient than those that receive no 
support. The former may also be more likely to 

apply for such aid in the first place. The superior 
economic performance of aid recipients might 
therefore not only - if at all - be due to the sup-
port itself. The econometric difficulty is to filter 
out these two sources of bias. Besides address-
ing similar issues and focusing on a similar 
sub-population of firms, both papers are careful 
and skillful in properly handling the endogene-
ity of public support. They slightly differ in the 
way they handle the endogeneity problem.

The comment is organized as follows. First, 
we summarize the two papers regarding their 
method of analysis and the results obtained. 
We then proceed to critically discuss them and 
compare them with other studies in the litera-
ture. We conclude with some policy recommen-
dations in light of the conclusions reached in the 
two studies.

Summary presentation of the  
two papers

Vincent Dortet-Bernadet and Michaël Sicsic 
evaluate jointly the direct and indirect support 
for R&D employment in small and medium 
sized French enterprises (SMEs). Many papers 
have analyzed the effectiveness of R&D 
tax incentives and direct R&D subsidies in 
France and other countries (see the reviews by 
Ientile & Mairesse, 2009; Köhler et al., 2012; 
European Commission, 2014; Zuñiga-Vicente 
et al., 2014). This study has three particulari-
ties. First, it includes the very small enterprises, 
i.e. those with fewer than 10 employees and 
less than € 2 million of turnover and of assets, 
whereas most studies based on R&D survey 
data are biased towards large firms. The very 
small enterprises make up two thirds of the 
panel. Secondly, it merges many databases, 
namely those of the R&D tax credit (CRI), the 
young innovating enterprises program (JEI), the 
R&D survey, the list of accredited enterprises 
from the Ministry of Research, and various fis-
cal, social, financial and register data from the 
French Statistical Office. This data effort pro-
vides a unique, almost exhaustive, sample of 
SMEs and very small French firms. Thirdly, it 
examines at the same time direct and indirect 
R&D support measures, whereas most previous 
studies examined only one of the two types of 
support measures, thereby omitting a potential 
R&D determinant.

The authors carefully construct the estima-
tion sample by first matching every firm that 
received financial support for R&D at least 
once between 2003 and 2010 with three firms 
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of the same age that did not receive financial 
support in the corresponding period and that 
had similar probabilities of receiving support in 
2003 or in 2007. They then estimate by system 
GMM a dynamic R&D labor demand equa-
tion as a function of present and past levels of 
turnover and the relative cost of highly quali-
fied labor compared to other types of labor. The 
latter is then instrumented by multiplying offi-
cial changes in the R&D tax credit by the R&D 
labor share just before the change. Finally, first 
differences in R&D labor due to changes in the 
relative R&D labor cost and changes in turno-
ver brought about by changes in the R&D tax 
credit are computed and subtracted from those 
of matched firms that did not benefit from R&D 
financial support. Knowing the amount spent on 
supporting R&D and the average cost of R&D 
labor, the change in R&D labor supported by 
the incentive measures can be calculated and 
the change in R&D labor not supported by gov-
ernment can be obtained residually. 

The authors come to the conclusion that the 
R&D support increased R&D labor but with 
partial crowding out. In other words, the num-
ber of R&D workers that were financed by the 
private sector decreased. Part of the financial 
support received by private firms from govern-
ment was used to decrease their own invest-
ment in R&D labor. The statistically significant 
decrease is especially visible after the 2008 
reform in the R&D tax credit, which replaced 
the increment-based by a volume-based R&D 
tax credit system. For the firms that had existed 
since 2007, only 24% of the increase in finan-
cial support for R&D in its various forms was 
devoted to new hires of R&D workers. 

Dominique Redor examines the effect of the 
French policy ACCRE, which aims to assist the 
unemployed to start or take over a business on 
their survival five years later. The econometric 
analysis is based on four cohorts of such enter-
prises (1994, 1998, 2002 and 2006) obtained 
from a stratified sample survey on newly created 
enterprises. The underlying model is based on a 
simultaneous bivariate probit model estimated 
by maximum likelihood: the first equation 
estimates the determinants of getting financial 
support to start a new business, the second one 
explains the survival 5 years later as a function 
of, among others, the fact of having benefitted 
or not from the subsidy. Two exclusion restric-
tions are used in the selection equation: the fact 
that the enterprise was created in the second 
quarter (implying that the request for aid was 
introduced in the first quarter, where funds are 

typically more largely available than towards 
the end of the year), and the tension on the 
labor market (i.e. the ratio of job vacancies to 
the number of unemployed). Observable indi-
vidual characteristics of the entrepreneur and 
the created enterprise are controlled for. Both 
exclusion restrictions are significant, although 
only at a 10% level of significance for the date 
of creation of the enterprise. When the two pro-
bits are estimated separately ACCRE has a pos-
itive effect on the probability of survival 5 years 
later; when they are estimated jointly the effect 
of ACCRE disappears. The endogeneity does 
not come from common unobservable determi-
nants for the two endogenous variables as the 
correlation between the error terms of the bivar-
iate normal distribution is not significant. 

The conclusion is that ACCRE is not effective 
in creating enterprises that last at least 5 years. 
The result is found to be robust with respect 
to different definitions of financial means, dif-
ferent lengths of survival and different types 
of beneficiaries (inactive people, unemployed 
of less than one year and unemployed of more 
than one year). The only significant effect of 
ACCRE is for the year 1998 when all catego-
ries of unemployed are included in the sample. 
It is suggested that this exceptional result might 
be due to the smaller number of beneficiaries of 
ACCRE in 1998 due to less favorable terms of 
support offered in that year. The other cohorts 
benefitted from a more generous support. Maybe 
this could explain the different result for 1998, 
although on each subsample of beneficiaries the 
effect was insignificant even in that year.

Discussion of the results

Although Dortet-Bernadet and Sicsic’s results 
contradict the findings of previous evaluations 
of the R&D tax credit system in France, the 
results are not entirely surprising. 

First, the estimates combine the intensive margin 
(increase in R&D intensity for R&D perform-
ing firms) and the extensive margin (increase 
in the number of R&D performing firms). On 
the extensive margin more firms have decided 
to start doing R&D especially in the year of 
the 2008 reform of the R&D tax credit (Bozio  
et al., 2014). To enter the R&D game firms 
need to incur sunk costs in addition to the fixed 
and variable costs of R&D. Arqué-Castells and 
Mohnen (2015) estimate these sunk costs to be 
as large as 1% of total sales and to be higher 
for small firms than for large firms. The sample 
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here is mainly composed of very small firms, 
which were not captured in previous studies 
based on the R&D survey database. Small firms 
may not make enough profits to claim any R&D 
tax credit. It is only since 2010 that SMEs are 
able to receive immediate refunds for unutilized 
credits (EU Commission, 2014, Annex Country 
Fiches). Finally, we should not ignore the com-
pliance costs of applying for R&D tax credits. 
The 2008 reform facilitated the application for 
R&D tax credits, yet for very small firms these 
compliance costs, which on average have been 
estimated at 7% in Canada and the Netherlands, 
may be at least twice to three times as high for 
very small firms. All this to argue that starting 
to engage in R&D and applying for the first time 
for R&D tax credits, which probably occurred 
at a higher rate in the year of the reform, carries 
with it additional costs that reduce the amount 
left over to hire R&D workers. The decline in 
privately financed R&D labor is the highest in 
2008. It would have been nice to show the dif-
ference in effectiveness of R&D support at the 
intensive and the extensive margins. 

Second, the partial crowding out may also 
be related to the gradual introduction of vol-
ume-based R&D tax credits in France after 2004 
and the full substitution of increment-based 
by volume-based R&D tax credits after 2008. 
The deadweight loss, i.e. the funding for R&D 
that would have been done anyway, is a typical 
phenomenon of volume-based schemes. R&D 
has been shown to be persistent (Peters, 2009, 
Arqué-Castells & Mohnen, 2015). Hence once 
in the R&D game, firms tend to remain in the 
R&D game. In that case, a good deal of the 
financial support for R&D could be done with-
out it. Firms would continue spending on R&D 
anyway. In increment-based R&D tax credit 
schemes only an increase in R&D is eligible for 
R&D tax credits and only part of the increase is 
financed by the policy. It is therefore not surpris-
ing that Mairesse-Mulkay (2004) and Duguet 
(2012) for France find a strong additionality for 
the period prior to 2003, where France had only 
incremental R&D tax credits, while Mulkay 
and Mairesse (2013) report a bang for the buck 
(BFTB) of 0.7 under the regime of level-based 
R&D tax credits after 2008. The BFTB found in 
most other studies where level-based tax cred-
its dominate is below 1 (see Ientile & Mairesse, 
2009 ; Caiumi, 2011 ; European Commission, 
2014). The deadweight loss holds especially 
for large firms ; but even for small firms, like 
those in the present sample, the phenomenon 
may occur. 

Third, as the authors admit, there may be par-
tial crowding out in the short run, as firms incur 
sunk costs and adjustment costs, but in the 
long run there may be additionality. Given the 
high autoregressive coefficient in the estimated 
dynamic labor equation, the long-run elasticity 
of R&D labor to the relative wage of highly 
qualified labor could be pretty high. This rever-
sal could also explain the insignificant decrease 
in privately financed R&D in 2010 as opposed 
to significant negative signs prior to 2010 for 
R&D support increases with respect to 2003 
(table 4). 

Dortet-Bernadet and Sicsic combine matching, 
difference in differences and structural mod-
eling approaches, but in all stages they only 
control for observables. It may be that unob-
servables drive the firms to apply for R&D 
tax credits and that those same unobservables 
influence the demand for R&D labor. The post 
2008 world financial crisis is one of those var-
iables that may have affected both the applica-
tion for government support and the amount of 
R&D expenditure. Redor in his paper allows 
for the presence of such unobservables through 
the correlation in the error terms of the selec-
tion and survival equations. In his case the cor-
relations are not significant in any of the four 
cohorts of firms, implying that the survival is 
conditionally independent of selection into 
ACCRE support. Given the positive evaluation 
of the ACCRE program obtained in the study 
by Duhautois, Désiage and Redor (2015) for 
the year 1998 it would be interesting to redo the 
propensity score based matching analysis on the 
four cohorts, where no assumptions are made 
regarding the functional form of the specifica-
tion nor the distribution of the error terms. True, 
no account would then be taken of the pres-
ence of unobservables, but they do not seem to  
matter anyway.

International comparison

Most, if not all, countries have some policies in 
place to support R&D, see OECD (2017) for a 
recent review of these measures. Although there 
is a huge heterogeneity across countries in the 
way tax incentives and subsidies are organized, 
a few stylized facts emerge. Most countries 
have found ways to let firms use their tax cred-
its even in the absence of payable taxes. Most 
countries give higher R&D tax credits to small 
firms. More and more governments shift to the 
volume-based R&D tax incentives because they 
are easier to manage, they do not encourage a 
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see-saw behavior in R&D expenditure in order 
to capture the most out of the tax supports and 
they provide continuous support even in the 
absence of accelerating R&D investments. 
In principle, R&D tax incentives are neutral, 
although in many cases additional support is 
provided for collaborative research with univer-
sities. Some countries like Germany, Finland 
and Luxemburg have no expenditure-based 
R&D tax support, favoring subsidies to tax sup-
port. R&D subsidy programs are much more 
diversified and can to some extent be geared to 
projects with higher expected social returns. 

The empirical studies on the effectiveness of 
R&D tax support (Ientile & Mairesse, 2009 ; 
European Commission, 2014) concur that R&D 
tax incentives are effective, i.e. they stimulate 
additional R&D. However, volume-based R&D 
tax incentives are rather inefficient in terms of 
cost-benefit analysis. The deadweight loss can 
be severe: under the assumption that firms will 
not cut their spending on R&D because of sunk 
costs, Lokshin and Mohnen (2012) evaluated 
the additional R&D originating from one Euro 
of R&D tax support in the Netherlands at 0.42 
Euro. Mulkay and Mairesse (2013) for France 
found a long-run budget multiplier of 0.72. In 
their survey of the literature Zuñiga-Vicente et 
al. (2014) found mixed evidence regarding the 
crowding out versus additionality of direct R&D 
support, although the latest evidence seemed to 
be tilting more towards additionality.

Subsidized start-ups for the unemployed is a 
policy that has also been introduced in a num-
ber of other countries. As Caliendo (2016) 
reports in his survey of the literature, these pol-
icies have generally been effective in terms of 
job creation, but not so successful in creating 
long-lasting firms.

Policy recommendation

Direct and indirect R&D support might not be 
immediately successful in generating additional 
R&D employment because other costs need to 
be covered in the short run, and because sup-
port goes to R&D expenditure that would have 
been undertaken anyway. This deadweight 
loss is to some extent unavoidable, except if 
the subsidies are restricted to additional R&D. 
The increment-based R&D tax incentives have, 
however, proved to be costly to administer, for 
the firms and for the government, and limited 

in their ability to generate a lot of new R&D. 
The question is whether these inefficiencies 
are outweighed by the externalities generated 
by the additional R&D. There are also ways 
to limit the inefficiencies. Large R&D per-
formers need less help because they have other 
ways to generate money to finance their R&D 
projects: retained earnings, easier access to 
external financing and to venture capital mar-
kets. Another way would be to do a smart pol-
icy mix, giving easily obtainable tax credits 
to small firms and start-ups, and direct grants 
and subsidies to big projects, possibly collab-
orative projects involving big and small actors, 
private firms and universities, where a sound 
cost-benefit analysis has indicated the presence 
of social benefits in the long run. The idea is 
that small firms are the most affected by the 
asymmetric information problem and the lack 
of financial capital, whereas large firms are 
more likely to create R&D spillovers (Bloom  
et al., 2013). Finally, these financial support pol-
icies could be complemented by public procure-
ment, protection of intellectual property rights, 
the creation of a venture capital market and  
a readiness to take risks and to accept failure.

The other thing to keep in mind is that a pol-
icy may have several effects and ought to be 
evaluated from various perspectives. The gen-
erous R&D tax credit policy after 2008 was 
also intended to keep R&D facilities in France 
instead of seeing R&D labs and personnel 
move to other countries. Hence even if the pol-
icy was not very effective in stimulating private  
R&D it may have been effective in retaining 
R&D in France. Likewise, subsidizing start-ups 
for the unemployed might not be very success-
ful in creating long-lasting firms, but it may 
give the beneficiaries the chance to gain expe-
rience and then be in a better position to find a 
new job or to start a new business. If the aim is 
to create new firms that have a chance to sur-
vive a long period of time, it would make sense 
to be more selective in providing subsidies 
and to accompany the subsidies with training 
and mentoring. But, the start-up subsidies for 
the unemployed are also geared towards fight-
ing unemployment, probably even more than 
towards creating new firms. Instead of examin-
ing the survival of newly created firms 5 years 
after, the employment record of the erstwhile 
unemployed five years after they received the 
ACCRE support plus and of the newly hired 
workers in the process, might be an alternative 
performance worth examining. 
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In view of the increasing medicalisation of 
nursing homes for dependent elderly people 

(Etablissements d’hébergement pour personnes 
âgées dependantes, hereafter EHPADs), use of 
nursing staff in such facilities should intensify 
in the coming years. Nurse and nursing auxi‑
liary positions already accounted for 4 out of 
10 full‑time equivalent jobs (FTEs) in nursing 
homes for dependent elderly people in 2007 and 
in 20111. The sector suffers from difficulties in 
attracting and retaining these professions, in 
particular in private facilities, and this has detri‑
mental effects on the quality of the care. The 
mean exit rates were 61% for nurses and 68% 
for nursing auxiliaries in EHPADs in 20082. 
Those rates are higher than in the hospital sec‑
tor: for nurses, the turnover rates3 were only 
22% in non‑profit private hospitals and 30% 
in for‑profit private hospitals in 2011 (Loquet  
& Nagou, 2014). There are a variety of causes for  
early leaving of nurses and nursing auxiliaries 
working in EHPADs. They might prefer to work 
in a competing EHPADlocated in a more attrac‑
tive geographical zone. They might also change 
the mode of practice of their profession and 
choose to work at a hospital, for a home care ser‑
vice provider, or as a self‑employed professio‑
nal. Barlet and Cavillon (2011) thus show that 
nurses working in facilities for elderly people 
are the category that change mode of practice 
most (on average, 6% per year, as against 3% 
for all nurses in the period from 2004 to 2008).

This high turnover among nursing staff can 
degrade the quality of care in EHPADs. Large 
numbers of leavers among nurses or nursing 
auxiliaries can lead to the EHPAD being tempo‑
rarily understaffed, even though it is known that 
staff‑to‑resident ratio or staffing level is positi‑
vely correlated to quality (Martin, 2014). High 
employee turnover can also cause interruptions 
in the continuity of care (Cohen‑Mansfield, 
1997), generate iatrogenic accidents due to 
prescription errors, and degrade the state of 
health of residents (Lerner et al., 2014; Antwi 
& Bowblis, 2016). Finally, it prevents residents 

1. Source: http://www.data.drees.sante.gouv.fr (30 March 2017).
2. The exit rate for nurses (or for nursing auxiliaries) corresponds 
to the ratio of the number of nurses (or of nursing auxiliaries) 
having left the facility during the year to the number of positions 
for nurses (or for nursing auxiliaries) in the facility at the end of the 
year. The calculations were made on the basis of two samples of 
1,393 nursing homes for dependent elderly people (exit rate for 
nurses) and of 1,392 nursing homes for dependent elderly people 
(exit rate for nursing auxiliaries). Source: DADS 2008 (Insee) and 
enquête EHPA 2007 (Drees), authors’ calculations.
3. In this study, the turnover rates correspond to the averages 
between the entry rates and the exit rates. They can therefore be 
very different from the exit rates if the staff who leave the facility 
are not replaced within the same year.

from forming relationships of trust with their 
nursing carers (Wiener et al., 2009). As a for‑
mer professional from the sector says, “the high 
staff turnover of the sector has consequences: 
the new staff do not know the residents, their 
pathologies, their assistance needs, or their 
habits, and do not have the necessary trai‑
ning” (Nénin & Lapart, 2011, p. 51 – translated  
from the French). In addition to detrimental 
consequences on quality, high employee tur‑
nover can also generate additional costs for 
the facility due to the need to recruit repla‑
cement staff, sometimes temporary staff. It 
can also lead to a reduction in productivity, 
given the time necessary for training new staff  
(Brannon et al., 2002). 

In this study, we analyse the determinants of 
nursing staff departures in private EHPADs in 
France. Controlling for the characteristics of 
the job, of the facility, and of the employees, 
we analyse, in particular, the effects of the 
salary and of the environment from different 
angles – nursing staff shortage in the geogra‑
phical area, presence of a hospital, competition 
between facilities for elderly people, attracti‑
veness of the self‑employed professional sec‑
tor – on the probability of nurses and nursing 
auxiliaries leaving. Our analysis is performed 
on the basis of two samples of staff working 
under open‑ended contracts in private EHPADs 
in 2008: a sample of 5,478 nurses and a sample 
of 13,444 nursing auxiliaries. This study is ori‑
ginal on three counts. Firstly, there is no other 
econometric study that examines the causes of 
staff turnover in EHPADs in France. Secondly, 
we take into account the endogenous nature 
of the wage, which has rarely been done in 
non‑French research devoted to this subject. 
Thirdly, we incorporate numerous environmen‑
tal variables making it possible to analyse the 
reasons why staff leave. For this purpose, we 
use highly disaggregated geographical data, 
compiled on the basis of the home address of 
each employee and computed at the level of the 
“local area”4.

In the following section, we present the imper‑
fections of non‑French studies analysing the 
causes of nursing staff turnover. We then des‑
cribe the variables and the data used, and our 
approach. Finally, we analyse the results before 
giving some conclusions. 

4. See below.
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Analysis of nursing staff turnover  
in non‑French research

Various studies using American data have aimed 
to identify the causes of employee turnover in 
nursing homes, i.e. in nursing homes for elderly 
people. However, most of them suffer from two 
limitations. 

Firstly, many of these studies are conduc‑
ted at the scale of the facility, and the envi‑
ronment‑related variables are therefore often 
poorly incorporated. For example, Castle and 
Engberg (2006) sought, using a negative bino‑
mial regression, to show lower turnover among 
nursing staff in nursing homes located in rural 
areas. Indeed, nurses and nursing auxiliaries 
enjoy fewer job opportunities in such areas. 
However, they observed the reverse effect, 
which was probably due to the fact that they 
took into account the nursing home’s location 
rather than the location of the employees’ place 
of residence. However, employees working in 
such rural nursing homes may live in towns, so 
that working in rural areas entails long distance 
commuting, which is a source of dissatisfaction. 
Using a multinomial logistic model, Brannon 
et al. (2002) also studied the factors associa‑
ted with a low turnover of nursing assistants 
working in nursing homes (lower than 6.6% 
in 6 months) and the factors associated with a 
high turnover (higher than 64%). They incor‑
porated some variables related to the market 
environment, such as the concentration of nur‑
sing homes and the local unemployment rate. 
However, since those variables were construc‑
ted again on the basis of the location of the 
facility and not that of the employees’ place of 
residence, no significant effect was observed.

Secondly, the role of wages or salary is little 
or poorly studied. It is not always added to the 
variables explaining staff turnover, like in the 
work by Brannon et al. (2002) and by Castle 
and Engberg (2006). That omission skews the 
effects of the environmental variables if the 
wage adjusts to the local difficulties. On the 
basis of a qualitative survey conducted on 345 
nursing assistants in 18 nursing homes in the 
USA, Dill et al. (2013) showed a positive impact 
on the employees’ intention to stay at the facility 
when they felt financially rewarded. However, 
the actual impact of the wage level on staff 
turnover remains difficult to determine. Some 
authors have incorporated this wage variable, 
such as Temple et al. (2009) who studied the 
factors related to a low turnover and to a high 
turnover of nursing assistants (characterised by 

the first and last quartile of their sample) using 
a multinomial logistic regression. Wiener et al. 
(2009) also studied the effect of the wage and 
the environment on the seniority of nursing 
assistants working in nursing homes using an 
ordinary least squares regression. Those authors 
thus showed that a rise in salary apparently 
reduces the probability of having a high turno‑
ver rate and increases seniority in the nursing 
homes. However, they did not take into account 
the possible endogeneity of the wage. Indeed, 
unobserved factors, such as experience or the 
propension of the nursing staff to protest, can 
be correlated both to the wage and the exit rate. 
Furthermore, someone who changes jobs regu‑
larly may have a lower wage because they do 
not benefit from seniority bonuses. 

In this study, we test whether the relationships 
empirically observed in those studies apply 
to the French case, by making corrections or 
adjustments to overcome those two stumbling 
blocks. Wage endogeneity is corrected for 
by instrumentation, as performed for the 
United States by Baughman and Smith (2012) 
who, using a duration model, analysed the 
determinants of the probability of nursing 
assistants leaving the facility at which they 
work; they observed that the instrumented 
wage had a negative effect on the probability 
of leaving, whereas it was not significant when 
it was not corrected for endogeneity. However, 
few variables related to the environment are 
taken into account in their study, and those 
that are (unemployment rate, average wage in 
other professions) are calculated at the State 
level. Unlike those authors, we include several 
environment variables constructed at a highly 
disaggregated geographical scale. We use 
individual data and construct the environmental 
variables on the basis of the employees’ home 
addresses rather than on the basis of location of 
the facility.

Variables and data used

We analyse the probability of nurses and 
nursing auxiliaries leaving their facility 
(variable “Départ”). As with various theoretical 
models (Cohen‑Mansfield, 1997), we assume 
that nursing staff leaving is related to two 
types of factors: factors that can generate 
job dissatisfaction, such as the employee’s 
characteristics, and the characteristics of 
their job and of their facility; and factors that 
influence the decision to leave the facility, such 
as the local labour market. The variables used 
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to study these determinants empirically are 
described below and summarised in Table 1.

Individual characteristics of the nurses  
and nursing auxiliaries

Barlet and Cavillon (2011) observed a rela‑
tionship between the ages of the nurses and the 
probability of them changing mode of practice 
of their profession: this probability seems to be 
higher before the age of 35 and lower after the 
age of 45. Retirement, and sometimes early reti‑
rement, can however take place after the age of 
50. To take account of these reasons for leaving, 
we include an age variable (Âge) in the form of 
a categorical variable: aged under 35, from 35 
to 45, from 45 to 50, from 50 to 55, and over 55. 
We also add a gender variable (Homme). As in 
Wiener et al. (2009), we expect this variable to 
have a positive effect on the probability of lea‑
ving. Finally, the longer the journey (Distance) 
between the workplace and the employee’s place 
of residence, the higher the job dissatisfaction. 
Since the effect of this variable is doubtless not 
linear, we categorised it into four modalities: 
distance less than 5 km, from 5 to 10 km, from 
10 to 20 km, and greater than 20 km. We did not 
have any data on the employees’ marital status 
or the number of children they have. However, 
Zhang et al. (2014), on the basis of data gathe‑
red from 1,589 employees working in nursing 
homes in the United States, did not observe any 
link between those variables and the intention 
of staff to leave their facility.  

Characteristics of the job and of the facility

Various sources of dissatisfaction are related 
to employment conditions and can, as a result, 
constitute levers for nursing home directors who 
wish to reduce staff turnover (Anderson et al., 
1997). According to the wage efficiency theory 
(Stiglitz, 1974; Salop, 1979), a high wage can 
be efficient insofar as it encourages staff to 
stay at the facility where they work, and thus 
makes it possible to reduce employee turnover. 
In its Annual report for 2012, the Le Noble Age 
Group thus indicated it had “put in place [...] 
favourable pay management [...] in order to 
limit the risk of understaffing and of increasing 
the staff turnover rate” (p. 41 in French). We 
thus include the logarithm of the employee’s 
net annual wage (Log_Salaire). The possibility 
of working nights (Nuit) in the nursing home 
can also have an effect on dissatisfaction; that 
effect can be positive if night work is an obli‑
gation that is not desired by the employee, or 

negative when it is a possibility that can be cho‑
sen by the employee. Care quality also probably 
has an impact on job dissatisfaction, and thus 
on the probability of employees leaving (Irvine  
& Evans, 1995). We chose to include, as a qua‑
lity variable, a ratio related to the staffing level or 
staff‑to‑resident ratio of the EHPAD where the 
employee works. This variable is a good proxy 
for quality because it has a significant effect on 
the well‑being and on the residents’ health sta‑
tus (Spilsbury et al., 2011). In addition, a low 
staffing level has an impact on working condi‑
tions because it necessarily induces a heavier 
workload. In order to take account of the diver‑
sity of the EHPADs’ staffing needs, we compute 
an optimum theoretical staffing level (N*) as a 
function of the dependency rating categories of 
the residents (these categories are related to the 
groupes iso‑ressources or GIR (groups based 
on needs and dependence level and going from 
GIR 1 for the most severely dependent to GIR 6 
for residents who are not dependent). For this 
purpose, we used the recommendations of the 
Plan Solidarité Grand Âge 2007‑2012 (a natio‑
nal solidarity plan for the very old): on a daily 
basis, a GIR 1 dependent person needs 1 FTE, 
a GIR 2 person needs 0.84 FTE, a GIR 3 needs 
0.66 FTE, a GIR 4 needs 0.42 FTE, a GIR 5 
needs 0.25 FTE, and finally a GIR 6 needs  
0.07 FTE (Ratte & Imbaud, 2011). We then cal‑
culate the ratio of the actual staffing level (exclu‑
ding administrative and corporate services 
employees) of the EHPAD (N) to the theoreti‑
cal staffing level (N/N*). Various authors have 
shown that staffing level could have a major 
impact on job dissatisfaction and on employee 
turnover in nursing homes in the United States 
(Temple et al., 2009). However, some authors 
mention the problem of endogeneity that can 
arise by including this variable (Kash et al., 
2006). In the same way as for the wage, cau‑
sality can work both ways: a large number of 
employees leaving can give rise to replacement 
difficulties and to a staffing level that is tempo‑
rarily lower. However, the staffing level ratio 
(N/N*) is calculated on the basis of all of the 
staff in contact with the residents, not only the 
nurses and nursing auxiliaries, and so the risk 
of endogeneity is lower. We check that the esti‑
mation of our model without this staffing level 
variable did not change the results obtained  
(cf. on‑line supplement C1). 

Certain factors specific to the facility’s struc‑
ture can have impacts on staff exits. Various 
American studies have thus shown that for‑profit  
private nursing homes were confronted with 
higher staff turnover (Banaszak‑Holl & Hines, 
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1996; Anderson et al., 1997; Brannon et al., 
2002; Castle & Engberg, 2006). According to 
Wiener et al. (2009), “some advocates argue 
that nonprofit nursing facilities are more mis‑
sion driven than for‑profit facilities and have 
higher staffing and other characteristics that 
may increase job tenure” (p. 200). Staff may 
prefer to work in a facility whose purpose is 
purely societal rather than profit‑motivated, i.e. 
in which the sole objective of the managers is to 
improve the residents’ well‑being. We therefore 
include a binary variable indicating whether 
the facility at which the employee works has a 
non‑profit or for‑profit private status (Statut).
Facility size, i.e. the number of beds installed 
(N_Lits), seems to be less evident effect on 
staff leaving: while Castle (in 2005) observed 
a significant positive effect of the number of 
beds on the probability of having high turnover 
among nurses and nursing assistants, Wiener 
et al. (2009) did not obtain a significant effect 
of facility size on tenure of nursing assistants. 
We also add the proportions of residents in 
each GIR category at the employee’s nursing 
home in order to take account of their degree 
of dependency (%GIR1 to %GIR6). A binary 
variable indicating whether the director has been 
in office for more than two years (Directeur 
> 2ans) was also incorporated into the model. 
Like Castle (2005), we expect greater stability 
in management to reduce the probability of the 
employees leaving, for the three reasons men‑
tioned by that author: a higher top management 
turnover could have a destabilising influence 
on the organisation, it could lower the nursing 
staff’s commitment to the facility, and it could 
be detrimental to care quality and therefore 
increase dissatisfaction among staff. 

Environmental factors

External job opportunities can encourage an 
employee who is not fully satisfied with their 
job to leave it. For nurses or nursing auxiliaries 
working in EHPADs, such opportunities can be 
of various types. 

Firstly, they can change mode of practice of 
their profession by going to work in the hospi‑
tal sector. Pay for nurses and nursing auxiliaries 
working in hospitals is close to what they earn 
in EHPADs. According to the French National 
Institute of Statistics and Economic Studies 
(Insee, 2011), in 2008, net annual wage of 
nursing, care, and social intermediate occupa‑
tions (including nurses and also midwives, spe‑
cial needs professionals, medical technicians, 

and social workers) averaged 24,820 euros in 
for‑profit private hospitals and 25,220 euros 
in non‑profit private hospitals. In our sample, 
nurses working in private EHPADs earn 
annual net pay of 25,205 euros (cf. Table 2).  
If the hospital sector is attractive, then that 
would appear to be related more to the nature 
of the job. “Working at a hospital is perceived 
as being more qualifying […] and less limited 
because it seems easier to change department 
within the hospital than by coming from an 
EHPAD” (Josse, 2012, p. 16 – translated from 
the French). The opportunity of finding a job 
at the hospital close to their place of residence 
could therefore be an encouragement to change 
jobs for nursing staff working at a EHPAD. 
We calculate Huff coefficients (cf. box 1) for 
measuring the attractiveness of a nearby hos‑
pital on each nurse and on each nursing auxi‑
liary (Hôpital). We expect that this variable 
would have a positive effect on the probabi‑
lity of leaving. Nurses can also go to work in 
the self‑employed sector. To take account of 
this reason for leaving, we include density per 
1,000 people of self‑employed nurses working 
within the area around each nurse’s place of 
residence (‰Inf_libéraux_bv/pop). Another 
possible mode of exercising the profession is 
through home care services, but we did not 
have data enabling us to study the attractive‑
ness of that sector. 

Departures of staff can also be intra‑sector, 
nurses and nursing auxiliaries then choosing 
to work in another nursing home for elderly 
people (EHPA) (cf. Box 2). The possibilities of 
being hired at another nursing home in the local 
area around the employee’s place of residence 
can be assessed by the Herfindhal‑Hirschmann 
concentration index (HHIEHPA_bv). To compute 
this index, we use market share in terms of 
staff, i.e. share in terms of the theoretical 
staffing level needs (N*) of each facility i 
relative to the needs of the other nursing 
facilities for elderly people in the local area. 
The Herfindhal index is then computed in the 
following manner: HHI sbvEHPA

i

n

i_ =
=
∑
1
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s N Ni i

j
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j
2 = ∑* */   and n is the number of nursing 

homes for elderly people in the local area of 
residence. The higher the Herfindhal index is 
and the closer it is to 1, the more the job offers 
are concentrated in a few nursing homes for 
elderly people, and the more difficult it then is 
for employees to change facility. Finally, we add 
a variable of presence of the nursing staff in the 
employee’s local area of residence, computed 
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as the ratio of the number of salaried nurses 
(or nursing auxiliaries) domiciled in the local 
area to the population (in thousands of people) 
(‰Inf_résid_bv/pop et ‰AS_résid_bv/pop).  
In France, the geographical distribution 
of nursing staff appears to be uneven. The 
densities of nurses are, for example, much 
higher in the southern regions than in the 
northern regions of France (Barlet & Cavillon, 
2011). We expect that this variable would have 
a negative effect on the probability of nursing 
staff leaving, or, in other words, a positive effect 
on the shortage of nursing staff. Such localised 
staff shortages might indeed explain certain 
difficulties encountered for retaining staff 
working in EHPADs, for two reasons. Firstly, 
an overall shortage of nursing staff might 
reveal unattractive characteristics of the local 
area (rural nature, high cost of living, etc.) that 
might encourage staff to go and live and work 
in other areas. Secondly, on a market highly 
constrained by the labour supply, immediate job 
opportunities for nurses or nursing auxiliaries 
are numerous and can encourage them to leave 
their jobs if they are not satisfied with them. 

Two binary variables indicate whether or not the 
employee lives in Paris (Paris) or in the Paris 
Region but excluding Paris (Île‑de‑France) 

were also included so as to take account of the 
specificities of those areas.

We choose to construct various environmental 
variables at the scale of the  “local area of resi‑
dence” (“bassin de vie”), which is defined by 
Insee (2003) as being “the smallest area within 
which the population has access both to infras‑
tructures and amenities, and to jobs”. From 
1999 to 2012, there were 1,916  such local areas 
of residence in France. Although the scale of the 
“employment area” (“zone d’emploi”) is more 
usual for this type of study, finer zoning per 
local area of residence seemed to us to be more 
appropriate here. 67% of the nurses and 70% 
of the nursing auxiliaries in our sample worked 
in a EHPAD that was located in the  local area 
of their place of residence. This zoning was 
also constructed so as to qualify the predomi‑
nantly rural area better. One of our hypotheses 
is that facilities located in rural areas have 
more difficulty in recruiting and retaining their 
staff, because of the small workforce in these 
areas. However, we tested the robustness of the 
results by comparing those obtained by regres‑
sions conducted using environmental data 
constructed at the scale of the employment area  
(cf. on‑line supplement C2). 

Box 1

THE HUFF MODEL COEFFICIENT

The Huff model is a gravity-based model commonly 
used in geography (Pumain & Saint-Julien, 2010). 
We use it in this study to measure the attractiveness 
of hospitals (public and private hospitals) on nurses 
and nursing auxiliaries. We consider that, for these 
professionals, the longer the distance between the 
place of residence and the hospital, the less the hos-
pital is attractive. Furthermore, the higher the number 
of nurse or nursing auxiliary positions (Postes) at the 
hospital, the more the hospital is attractive. Formally, 
a professional living in a local district or "commune" i 
is attracted by the hospitals located in another com‑
mune j proportionally to the number of hospital posi-
tions corresponding to him or her in commune j, but 
inversely proportional to the square of the distance 
between i and j:  

A
Postes

D
ij

j

ij

= 2

where Aij is the attractiveness of the hospital posi-
tions of commune j on the professionals living in 

commune i; Postesj is the number of hospital posi-
tions in commune j; and Dij is the distance between 
communes i and j. 

By convention, when a commune has a hospital, the 
distance between the professionals living in that com‑
mune and the hospital is 1 km. When the distance 
between communes i and j is greater than 250 km, the 
attractiveness is considered to be zero. 

For each professional living in commune i, we are thus 
able to compute the coefficient (PRi) defined by Huff 
(1964), by summing all of the attraction indicators Aij 
that we divide by 1,000 to reduce the magnitude. We 
thus obtain a synthetic indicator of the attractiveness 
of the hospitals of the surrounding communes j on the 
professionals living in commune i: 

PR Ai
j

ij= ∑1
1000
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Databases used

The data on turnover among nurses and nursing 
auxiliaries working at EHPADs, and on their 
wages and ages, come from the Déclarations 
annuelles de données sociales (DADS, which 
are administrative data based on annual decla‑
rations that employers are bound to fill in and 
return). All facilities must supply information 
about each of their employees annually to the 
Caisse nationale d’assurance vieillesse (Cnav, 
France’s national old‑age insurance fund): 
net wage, FTE, age, type of contract, whether 
they leave during the year, etc. Those data are 
then re‑processed by Insee. They also make 
it possible to have precise information on the 
place of residence of each employee, which is 
a real asset for this type of study. We are thus 
able to construct environmental variables on 
the basis of the employee’s place of residence, 
and not merely their place of work. We use the 
2008 DADS declarations so that we can match 
up that data with the EHPA 2007 database on 
nursing homes for elderly people compiled by 
the French Health Ministry’s directorate for 
research, evaluation and statistics (Direction de 
la recherche, des études, de l’évaluation et des 
statistiques – Drees).

The EHPA survey (a survey on nursing homes 
for elderly people) is conducted every four 
years on all of the residential facilities for 
elderly people (EHPADs, retirement homes, 
long‑term care units, etc.). 79% of all such 
facilities in France responded to that survey in  
2007 (Perrin‑Haynes, 2010). It includes various 
questions on how the facility operates (prices, 
number of places, status, etc.), on the employees, 
on the residents, and on the buildings at  
31 December 2007. It therefore provides us with 
details about most of the variables related to the 
characteristics of the job and of the facility. 

The identifier of the EHPAD that is used in the 
DADS data is the “Siret” registration number of 
the facility, whereas it is the “Finess” registra‑
tion number in the EHPA survey. An extraction 
from the Finess database in 2007 enables us 
to have correspondences between these identi‑
fiers and to merge the two databases. However, 
several of these correspondences were missing, 
which led us to exclude facilities. The 2007 
Finess extraction also enables us to obtain the 
codes of the “communes” of the facilities, such 
codes being necessary in order to measure the 
distance between the employees’ place of resi‑
dence and their place of work.

The data on the self‑employed nurses working 
the  area come from Insee’s base permanente 
des équipements (BPE) 2007 (2007 permanent 
facilities database).

Model estimated and study sample

The model estimated

We estimate the probability of a nurse or of a 
nursing auxiliary leaving their facility using a 
probit model, and correcting for the endoge‑
neity of the wage variable. The model estimated 
is as follows:  

y xi i i i
* = + + +η α ω β µ

ω δ νi i x i z ix z= + + +Π Π

where i ∈ [1 ; N], N corresponding to the number 
of nurses or of nursing auxiliaries studied, ωi is 
the logarithm of the wage of employee i, consi‑
dered to be endogenous, zi is a vector of 1*kz  
instrumental variables, xi is a vector of 1*kx 
exogenous variables related to the individual 
characteristics of employee i, to environmental 
factors defined on the basis of their place of resi‑
dence, to their employment conditions, and to 
the characteristics of the facility at which they 
work. The error terms (μi, νi) follow a multiva‑
riate normal distribution of null expectation. 

We do not observe the latent variable yi
*, but 

rather we observe a dichotomous dependent 
variable:
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The model is estimated by maximising a 
likelihood function. η, α and β correspond 
to the constant term and to the vectors of the 
parameters of the model. δ, ∏x et ∏z are the 
constant term and the vectors of the parameters 
of the wage instrumentation equation. Those 
parameters were estimated jointly with η, α and 
β; if the instruments are specified correctly, this 
method of correcting for endogeneity makes it 
possible to obtain unbiased estimators (Cameron 
& Trivedi, 2009).

Various excluded instruments were incorpora‑
ted into the first‑stage estimation (cf. Table 1). 
They were assumed to have an effect on the 
wage variable, but not to have any direct effect 
on the probability of nursing staff leaving. 
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Firstly, we used a binary variable indicating 
whether or not the accommodation price of 
the facility where the employee works is set 
freely, i.e. not regulated (EHPAD non régulé). 
Freedom to set prices in private EHPADs, and 
thus to pass on the wage costs, varies depending 
on the mode of regulation of the facility5  
(cf. Box 2). The facilities whose accommodation 

5. Since regulation of accommodation prices concerns to a 
greater extent nursing homes for dependent elderly people that 
are not for profit (cf. Text Box 2), it is probable that the variable 
“EHPAD non régulé” also has a direct effect on the probability 
of staff leaving as a result of the status. However, this effect was 
controlled because a status variable (statut) was included in the 
main regression. This made it possible to guarantee the condition 
for exclusion of the EHPAD non régulé variable.

prices are not regulated should be able to 
adjust the salaries in such a manner as to 
recruit and retain their staff more easily at a 
desired staffing level or staff‑to‑resident ratio. 
However, such EHPADs can be constrained 
in setting their accommodation prices by the 
degree of competition on the market and by the 
solvency of the demand in their geographical 
area. When the market share of an EHPAD in 
any given geographical area is small, that care 
home is a price taker: it cannot adjust its price 
in response to a necessary adjustment in the 
salaries. Conversely, it is easier for a single 
facility or for a facility that has a large market 
share to adjust its price and therefore the pay 

Box 2

ADJUSTMENT OF PAY AND REGULATION OF PRICES IN EHPADS

Residential care homes for elderly people (Etablis‑
sements d’hébergement pour personnes âgées, 
EHPAs) essentially comprise nursing homes for 
dependent elderly people (Etablissements d’héberge‑
ment pour personnes âgées dependantes, EHPADs), 
but they also include long-term care units (Unités de 
soins de longue durée, USLDs) which are highly medi-
calised, and, at the other end of the scale, non-medi-
calised facilities such as retirement homes or sheltered 
housing for elderly people who are not dependent or 
not very dependent but at which nursing staff work. 
In 2007, EHPADs (for dependent elderly people) 
accounted for 67% of EHPAs (for all elderly people) 
and for 75% of EHPA places (Prévot, 2009).

Unlike in public facilities where wages are set accor-
ding to a national scale, directors of private nursing 
homes for dependent elderly people are constrained 
only by specific collective bargaining agreements, 
and even often only for a minimum pay and not for a 
maximum. In theory, they could therefore raise the pay 
levels of their employees so as to compensate for the 
benefits sought through changing jobs, thereby retai-
ning them better. However, such a rise might be limited 
for budgetary reasons whenever prices cannot mirror 
changes in salaries, in particular because of being 
regulated by the public authorities.

EHPADs’ pricing system is ternary: three daily rates 
are set corresponding to the three main activities 
of EHPADs, namely accommodation, dependency 
support, and nursing care. The costs are distributed 
between these three categories according to legally 
imposed distribution keys. The cost of nursing staff 
is, for example, in theory covered by the nursing care 
rate, while the cost related to the nursing auxiliaries 
is covered in part by the nursing care rate and in part 
by the dependency support rate. However, the par-
titions between the rates subdivisions is not always 

hermetically sealed. Martin (2014) observed that nur-
sing auxiliaries’ level of pay could have a positive effect 
on the accommodation prices in private EHPADs. 

The dependency support and care prices are deter-
mined administratively by the Département Councils 
and by the Regional Health Authorities (Agences 
Régionales de Santé, ARS) Several rates are set, cor-
responding to the various categories of dependency 
of the residents (groupes iso‑ressources, GIR, which 
are groups of equal dependency needs). Dependency 
ratings in EHPADs are defined by a national scale 
(AGGIR) making it possible to sort individuals into six 
GIRs depending on the activities that they are capable 
of doing alone, from the most severely dependent 
(GIR 1) to the least dependent (GIR 6). Up until 2016, 
those prices were set retrospectively, depending on 
the costs announced by the facilities (see Bozio et 
al., 2016). Since 1 January 2017, overall package 
prices for nursing care and dependency support are 
set on the basis of the GIR categories and of the 
residents’ pathologies (Decree No. 2016-1814 of  
21 December 2016).

Some EHPADs also have accommodation rates set by 
the Département Councils. Those are facilities autho-
rised to accept residents who receive social sup-
port from the Département, that financial assistance 
making it possible to cover all or some of the expenses 
related to accommodation. The other facilities, that are 
not authorised to accept these residents, can set their 
accommodation rates freely when the residents arrive, 
but revaluation is then capped by a percentage set by 
ministerial order (Article L 342-3 of the Social Action 
and Families Code (CASF, Code de l'Action Sociale et 
des Familles). This concerned 15% of non-profit pri-
vate EHPADs and 78% of for-profit private EHPADs 
in 2007 (Perrin-Haynes, 2010) and, respectively, 10% 
and 66% in 2011 (Volant, 2014).
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for its staff. A variable for the mean occupancy 
rate of the facilities in the local area around 
the EHPAD at which the employee works 
was thus also included (Taux d’occupation 
moyen_bv). When the number of vacant places 
is high (i.e. when the occupancy rate is low), 
the possibility of increasing the prices in order 
to raise the wages is probably more limited. 
To reflect the degree of competition between 
EHPADs on the market of residents, zoning 
by local area is the most appropriate because 
most of the elderly people living in EHPADs 
used to live nearby. In 2011, 75% of residents 
were thus in EHPADs that were located less 
than 15 kilometres away from their previous 
place of residence (Martin 2014). Since the 
prices of dependency care and support are 
determined by the overseeing authorities 
(cf. Box 2), we add a variable measuring the 
choices made by the Département Councils in 
setting these prices; for this purpose, we use 
the mean of the dependency prices for GIR 1  
and GIR 2 residents in the Département in 
which the employee works (Tarif dépendance 
moyen_dpt). The higher this price, the more 
the facilities can propose high wages to their 
nursing staff. Finally, we incorporate a category 
variable indicating whether the facility belongs 
to a group of EHPADs (Groupe). This variable 
is broken down into three modalities: fewer than 
5 facilities, from 5 to 20 facilities, and more 
than 20 facilities. This variable can influence 
the wages in two opposite directions. Firstly, 
facilities belonging to a group can benefit from 
economies of scale, which can enable them 
to propose higher wages in the event of local 
difficulties in attracting and retaining staff. 
Secondly, certain facilities can come under 
financial pressure exerted by the group’s parent 
company, which can constrain them to limit the 
pay level for their staff or to reduce the staffing 
level (the latter being incorporated as a control 
variable in our main model). Belonging to 
a group could thus have an indirect effect on 
employee turnover through the wages and the 
staffing levels, but it is unlikely for the effect 
to be direct. On the basis of American data, 
Castle and Engberg (2006) thus did not observe 
any significant impact of belonging to a chain 
on turnover among nursing staff in nursing 
homes. Brannon et al. (2002) and Castle (2005) 
observed a positive effect of this variable on 
employee turnover but they did not incorporate 
the wage as an explanatory variable in their 
model; the effect observed is thus probably an 
indirect effect related to the impact of belonging 
to a chain on the wage. 

Study sample 

Employee exits can be voluntary (resignations) 
or involuntary (redundancies, end of contract, 
retirement, resignations due to being constrai‑
ned to move for extra‑professional reasons). 
Unfortunately, the reasons for staff leaving are 
not given in the DADS 2008 data. Since we are 
seeking to study the causes of voluntary turno‑
ver, we took into account only employees under 
open‑ended employment contracts; and we 
therefore excluded students on training, tem‑
porary staff, and staff on fixed‑term contracts. 
Only employees aged under 60 were included 
in our samples so as not to take employees reti‑
ring into account. However, some employees 
can retire before they are 60; we incorporated 
an age category of 55 or older as an explana‑
tory variable in our estimates in order to isolate 
such exits. 

In this study, we look only at turnover among 
nurses and nursing auxiliaries working in 
private EHPADs. Those private facilities 
accounted for 49% of all French EHPADs in 
2007 and for 51% in 2011 (Volant, 2014). The 
mean exit rates are much lower in the public 
facilities, since they were 26% for nurses and 
21% for nursing auxiliaries in 20086. Since 
the vast majority of those exits were related to  
staff on fixed‑term contracts7 leaving (59% 
of the nurses leaving, and 68% of the nursing 
auxiliaries leaving), the number of voluntary 
exits from public EHPADs was too low to be 
able to study the causes of such exits. Two rea‑
sons might explain this low number of volun‑
tary exits. Firstly, public nursing homes employ 
mainly civil servants; they accounted for 71% 
of nurses and for 75% of nursing auxiliaries in 
2008. Such public service workers leave their 
facility only if they find another job in the 
public sector, and they therefore might encoun‑
ter fewer opportunities. Secondly, it is possible 
that nurses and nursing auxiliaries who have 
chosen to work in public service might seek 
job stability more than those working in the  
private sector. 

In Table 2, we present the descriptive statistics 
for each of the variables used for the nurses 
and for the nursing auxiliaries. There are few 
differences between these two categories of 

6. The calculations were made on the basis of two samples of 
1,169 EHPADs (exit rate for nurses) and of 1,184 EHPADs (exit 
rate for nursing auxiliaries). Source: DADS 2008 (Insee) and 
enquête EHPA 2007 (Drees), authors’ calculations.
7. This phenomenon is common to all of the organisations in the 
tertiary sector (Bourieau et al., 2014).
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professional, except that age, wage, and distance 
from home to work  are a little lower for nursing 
auxiliaries than for nurses. 

Results: the reasons for nurses  
and nursing auxiliaries leaving

We present the effects on salaries of the various 
variables of the model and of the excluded ins‑
truments in Table 3. 

Directors of EHPADs do not seem to adapt the 
wage levels to local difficulties. Only living in 
Paris or in Île‑de‑France and the presence of 
self‑employed nurses have significant effects 
on salaries. The attractivenessof hospitals, 
shortage of nurses and nursing auxiliaries, and 
concentration in terms of positions do not have 
any impact on the pay level. The facilities might 
be constrained in setting wages by regulated 
prices, or by prices that are set freely but whose 
rise is limited by competition. The degree of 
competition on the market, as measured by the 
occupancy rate in the local area has a positive 
impact on the wages of nursing auxiliaries: the 
higher the occupancy rate, the more the direc‑
tors of EHPADs can adjust their prices to enable 
the pay of their staff to be increased. 

Various tests were conducted to validate the ins‑
truments. Fisher’s tests for overall significance, 
conducted on the basis of ordinary least squares 
regressions of the wage variable on the exoge‑
nous variables and instruments of the model, 
made it possible to eliminate the null hypothe‑
sis of weak instruments. However, the Fisher’s 
statistic was lower for the regression relating 
to the nurses, the correlation between the ins‑
truments and the explanatory variable was thus 
less strong, which might be detrimental to the 
accuracy of the results. Amemiya‑Lee‑Newey 
overidentification tests made it possible to 
verify the exogeneity of the instruments. We 
also conducted Wald tests for the exogeneity 
of the wage variable. The null hypothesis for 
exogeneity of wages was rejected for nursing 
auxiliaries, but not for nurses. The same regres‑
sion without instrumentation of the wage led to 
similar estimates of the effects of the environ‑
mental factors, but it indicated a positive impact 
of the wage on the probability of nurses leaving 
that seems biased (cf. on‑line supplement C3). 
The same impact was observed when correc‑
tion was not made for the endogeneity of the 
nursing auxiliaries wage variable. It thus seems 
preferable to present and to analyse the results 

of the estimates obtained with the instrumental 
variable for both categories of staff. 

In Table 4, we present the mean of the marginal 
effects, i.e. the mean impact of each variable 
on the probability of nursing auxiliaries and 
nurses leaving. Firstly, as regards the effects of 
personal characteristics, age seems to have little 
impact. Only nursing auxiliaries aged from 45 
to 50 have a higher probability of leaving (by 
4 to 5 percentage points) than nursing auxilia‑
ries aged under 35. As regards the distance from 
home to work, the impact is, unsurprisingly, 
positive: the longer the distance, the higher the 
probability of them leaving. However, the effect 
is lower for the nurses: only those living more 
than 20 km away from their place of residence 
had a higher probability of leaving. Men are 
also more likely to leave their facility, the pro‑
bability being higher than women by 7 percen‑
tage points.

The impacts of the employment conditions 
and of the characteristics of the facility varied 
depending on the profession (nurse or nursing 
auxiliary). The wage level thus had a highly 
significant effect on retention of nursing auxi‑
liaries: a rise of 1% in the wage reduces their 
probability of leaving by from 1.2% to 1.3%. 
However, it has no significant impact on the 
probability of nurses leaving. Nurses’ wages 
are higher than those of nursing auxiliaries; 
actually, they earn 40% more on average  
(cf. Table 2). They probably therefore face 
fewer financial difficulties in their daily lives 
and are more influenced by other dimensions 
of their working conditions, such as care qua‑
lity, assessed here by the ratio related to staffing 
levels. The higher the staffing level, the lower 
the probability of nurses leaving, even more 
in facilities having a low staffing level ratio 
because the coefficient associated with (N/N*)2 
is positive. Night work does not have any direct 
effect on employee retention, but it can have 
an indirect effect via its effect on the wage  
(cf. Table 3). A rise in the proportion of residents 
who are GIR 2 and GIR 3 dependent, compared 
with the reference category GIR 1 increases the 
probability of nurses leaving. Nurses probably 
prefer to perform more technical care rather 
than ordinary nursing care, and thus remain 
longer at EHPADs at which they can put their 
know‑how into practice (i.e. when the residents’ 
state of health is severely degraded). This effect 
is also positive, but less strongly significant, 
for nursing auxiliaries. The larger the facility, 



 ECONOMIE ET STATISTIQUE / ECONOMICS AND STATISTICS N° 493, 201760

Table 2 
Descriptive statistics relating to nurses and nursing auxiliaries working under open-ended 
contracts in EHPADs in France

Variables Nurses Nursing auxiliaries

Median Mean (σ) Median Mean (σ)

Salaire (in euros) 24 449 25 205 (5 629) 17 379 17 848 (3 180)

N/N* (staffing level ratio) 0.783 0.798 (0.173) 0.782 0.801 (0.175)

N_Lits 80 82.94 (34.15) 80 84.48 (36.01)

%GIR1 0.178 0.183 (0.092) 0.176 0.183 (0.095)

%GIR2 0.327 0.328 (0.102) 0.321 0.325 (0.103)

%GIR3 0.140 0.148 (0.065) 0.138 0.145 (0.064)

%GIR4 0.186 0.192 (0.086) 0.186 0.192 (0.085)

%GIR5 0.061 0.073 (0.056) 0.063 0.075 (0.058)

%GIR6 0.051 0.076 (0.087) 0.052 0.080 (0.090)

Hôpital (coeff. de Huff) 0.068 0.860 (2.670) 0.047 0.556 (1.681)

‰Inf_libéraux_bv/pop 0.797 0.992 (0.606) ‑ ‑ ‑

HHIEHPA_bv (indice H‑H) 0.092 0.200 (0.258) 0.110 0.213 (0.263)

‰Infresid _bv/pop 7.695 7.721 (2.228) ‑ ‑ ‑

‰ASresid _bv/pop ‑ ‑ ‑ 6.817 7.051 (2.167)

Taux d’occupation moyen_bv 0.949 0.945 (0.038) 0.953 0.948 (0.038)

Tarif dépendance moyen_dpt 17.35 17.45 (1.40) 17.35 17.46 (1.39)

N % N %

Départ = no 4 371 79.8 11 058 82.3

Départ = yes 1 107 20.2 2 386 17.7

Âge < 35 1 515 27.6 5 191 38.6

Âge [35 ; 45[ 1 313 24.0 4 075 30.3

Âge [45 ; 50[ 881 16.1 1 960 14.6

Âge [50 ; 55[ 1 035 18.9 1 425 10.6

Âge ≥ 55 734 13.4 793 5.9

Homme = no 5 024 91.7 12 464 92.7

Homme = yes 454 8.3 980 7.3

Distance < 5km 1 974 36.0 5 375 40.0

Distance [5km ; 10km[ 1 160 21.2 2 842 21.1

Distance [10km ; 20km[ 1 360 24.8 3 207 23.9

Distance ≥ 20km 984 18.0 2 020 15.0

Nuit = no 615 11.2 1 457 10.8

Nuit = yes 4 863 88.8 11 987 89.2

Statut = non‑profit private 3 514 64.1 9 368 69.7

Statut = for‑profit private 1 964 35.9 4 076 30.3

Directeur ≤ 2 ans 1 116 20.4 2 606 19.4

Directeur > 2 ans 4 362 79.6 10 838 80.6

Paris = no 5 425 99.0 13 335 99.2

Paris = yes 53 1.0 109 0.8

Île‑de‑France = no 4 923 89.9 12 387 92.1

Île‑de‑France = yes 555 10.1 1 057 7.9

EHPAD non régulé = no 3 102 56.6 8 254 61.4

EHPAD non régulé = yes 2 376 43.4 5 190 38.6

Groupe < 5 EHPAD 4 093 74.7 9 891 73.6

Groupe [5 ; 20[ EHPAD 882 16.1 2 425 18.0

Groupe ≥ 20 EHPAD 503 9.2 1 128 8.4

Note: the upper part of the table presents the median, mean, and standard deviation (σ) of the continuous variables used in the estima-
tion. The lower part presents the proportions of each modality of the category variables. 
Reading note: in the estimation of leaving, the median percentage of residents rated as GIR 1 dependent was 17.8% and the mean 
percentage of those residents was 18.3% in the facilities studied. 64.1% of those facilities were non-profit private EHPADs.
Coverage: 5,478 nurses and 13,444 nursing auxiliaries working under open-ended contracts in private EHPADs in France.
Source: Insee, DADS 2008; Drees, enquête EHPA 2007; Insee, base permanente des équipements (BPE, permanent facilities database) 
2007; Drees, répertoire Finess 2007; authors' calculations. 
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Table 3
Effects of exogenous variables of the model and effects of excluded instruments on salary

Nurses Nursing auxiliaries 

Coeff. (σ) Coeff. (σ)

Individual characteristics
Age < 35 ref ref ref ref

Âge [35 ; 45[ 0.094*** (0.007) 0.047*** (0.003)

Âge [45 ; 50[ 0.140*** (0.008) 0.074*** (0.004)

Âge [50 ; 55[ 0.155*** (0.007) 0.084*** (0.005)

Âge ≥ 55 0.169*** (0.008) 0.099*** (0.006)

Homme 0.032*** (0.009) 0.021*** (0.005)

Distance < 5 ref ref ref ref

Distance [5 ; 10[ ns ns

Distance [10 ; 20[ ns ns

Distance ≥ 20 0.015** (0.007) ns

Characteristics of the job and of the facility

Nuit 0.017* (0.010) ns

N/N* - 0.118** (0.060) ns

(N/N*)2 ns - 0.014*** (0.003)

Statut = non-profit private ref ref ref ref

Statut = for-profit private ns ns - 0.056*** 0.004

N_Lits 0.001*** (0.0002) 0.001*** (0.0001)

N_Lits2 (coeff. by 10-6 and σ by 10-7) - 2.38*** (8.13) - 1.74*** (4.04)

%GIR1 ref ref ref ref

%GIR2 ns ns

%GIR3 ns ns

%GIR4 - 0.114*** (0.036) - 0.054*** (0.019)

%GIR5 ns ns

%GIR6 ns ns

Directeur > 2 ans 0.014** (0.006) 0.008** (0.003)
Environment

Hôpital (coeff. de Huff) ns ns

‰Inf_libéraux_bv/pop 0.008* (0.005) - -

HHIEHPA_bv (indice H-H) ns ns

‰Inf_résid_bv/pop ns - -

‰AS_résid_bv/pop - - ns -

Paris 0.164*** (0.050) 0.048* (0.027)

Île-de-France 0.085*** (0.011) 0.039*** (0.006)
Instruments excluded

EHPAD non régulé ns ns

Taux d’occupation moyen_bv ns 0.088*** (0.031)

Tarif dépendance moyen_dpt ns ns

Groupe < 5 EHPAD ref ref ref ref

Groupe [5 ; 20 EHPAD[ - 0.018** (0.007) - 0.020*** (0.004)

Groupe ≥ 20 EHPAD - 0.029*** (0.009) - 0.009** (0.004)

δ 10.086*** (0.095) 9.616*** (0.039)
Tests

Fisher's Test

H0: weak instruments

Test statistics F(5.5446) = 3.25 F(5.13413) = 7.49

p-value 0.0062 0.0000

Amemiya-Lee-Newey Test

H0: exogenous instruments

Test statistics Chi2(4) = 5.101 Chi2(4) = 0.907

p-value 0.2771 0.9235

Wald Test

H0: exogenous Log_Salaire

Test statistics Chi2(1) = 1.18 Chi2(1) = 28.35

p-value 0.2772 0.0000

***: significant at 1%; **: significant at 5%; *: significant at 10%; ns: not significant.

Note: the table shows the parameter estimates for the instrumentation equation used to adjust the Log_Salaire variable for endogeneity. 
The coefficients were estimated by maximising likelihood functions (see above). Tests for exogeneity and validity of the instruments are 
presented in the lower part of the table.
Coverage: 5,478 nurses and 13,444 nursing auxiliaries working under open‑ended contracts in private EHPADs in France.
Source: Insee, DADS 2008; Drees, enquête EHPA 2007; Insee, base permanente des équipements (BPE, permanent facilities database) 
2007; Drees, répertoire Finess 2007; authors' calculations.
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the higher the turnover of nursing auxiliaries. 
The size of the EHPAD probably influences the 
relations between the management team and 
the staff. In small facilities, the director can 
be closer to the employees, and more in touch 
with their wishes in terms of work organisation 

and hours. Turnover of nurses is also higher in 
for‑profit private EHPADs, but status does not 
have any impact on turnover of nursing auxi‑
liaries. Finally, the presence of a director for 
more than two years at the facility does not have 
any direct impact on employee retention, but it 

Table 4
Marginal effects on the probability of nurses and nursing auxiliaries leaving  
(probit model with adjustment for salary endogeneity) 

Nurses Nursing auxiliaries 

Coeff. (σ) Coeff. (σ)

Individual characteristics

Âge < 35 ref ref ref ref

Âge [35 ; 45[ ns ns

Âge [45 ; 50[ ns 0.044* (0.026)

Âge [50 ; 55[ ns ns

Âge ≥ 55 ns ns

Homme 0.072*** (0.023) 0.073*** (0.012)

Distance < 5 ref ref ref ref

Distance [5 ; 10[ ns 0.021** (0.009)

Distance [10 ; 20[ ns 0.026*** (0.009)

Distance ≥ 20 0.080*** (0.017) 0.095*** (0.015)

Characteristics of the job and of the facility

Log_Salaire ns - 1.215*** (0.246)

Nuit ns ns

N/N* - 0.417*** (0.125) ns

(N/N*)2 0.200*** (0.073) - 0.026*** (0.008)

Statut = privé associatif ref ref ref ref

Statut = privé lucratif 0.095*** (0.016) ns

N_Lits ns 0.001** (0.0003)

N_Lits2 (by 10-6) ns - 2.72** (1.12)

%GIR1 ref ref ref ref

%GIR2 0.172* (0.088) 0.084* (0.050)

%GIR3 0.278*** (0.095) ns

%GIR4 ns ns

%GIR5 ns ns

%GIR6 0.254*** (0.095) ns

Directeur > 2 ans ns ns

Environment

Hôpital (Huff coefficient) 0.008* (0.004) 0.008* (0.004)

‰Inf_libéraux_bv/pop 0.029*** (0.010) - -

HHIEhpa _bv (indice H-H) - 0.038* (0.023) - 0.024* (0.014)

‰Inf_résid_bv/pop ns - -

‰AS_résid_bv/pop - - - 0.007*** (0.002)

Paris - 0.154*** (0.060) ns

Île-de-France 0.117** (0.050) 0.059*** (0.014)

***: significant at 1%; **: significant at 5%; *: significant at 10%; ns: not significant.

Note: the table presents the mean of the marginal effects of the variables on the probability of nurses and nursing auxiliaries leaving 
within the year. For example, living in Paris reduces the probability of a nurse leaving by from 15% to 16% on average, with a degree of 
significance of 1%. Endogeneity of the variable Log_Salaire is corrected by instrumentation. 
Coverage: 5,478 nurses and 13,444 nursing auxiliaries working under open‑ended contracts in private EHPADs in France.
Source: Insee, DADS 2008; Drees, enquête EHPA 2007; Insee, base permanente des équipements (BPE, permanent facilities database) 
2007; Drees, répertoire Finess 2007; authors' calculations.
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may have an indirect impact through the wage  
(cf. Table 3). 

Finally, as regards the impact of the local 
environment, closeness of a hospital has a 
positive effect on nurses and nursing auxiliaries 
leaving. They are then more encouraged to 
change mode of practice of their profession 
and turn towards the hospital sector, which can 
offer more interesting career prospects and a 
greater diversity of positions and sectors. For 
nurses, the presence of self‑employed nurses 
working in their local area of residence also 
had a positive and significant effect on their 
probability to leave. This is another opportunity 
for changing mode of practice. There is high 
regional inequality in terms of density of 
self‑employed nurses. In areas where this density 
is high, self‑employed nurses perform relatively 
fewer nurse medical treatment acts (AMIs) 
and more nursing care acts (AISs) (Barlet  
& Cavillon, 2011). In regions under‑endowed 
with self‑employed nurses, such nursing care 
and support is provided by home care services. 
This substitution of acts of different types 
enables self‑employed nurses to maintain an 
acceptable level of activity even when supply 
is large, and this can attract salaried nurses who 
live in such areas8. The concentration variable 
has a significant negative effect: the more the 
market is concentrated in terms of nursing staff 
positions, the less staff are encouraged to leave 
their facilities. We also observe that the better 
their local area of residence is endowed with 
nursing auxiliaries relative to the size of the 
local population, the less the nursing auxiliaries 
left their jobs. The reasons might be twofold. 
Firstly, nursing auxiliaries stay in their jobs 
because job opportunities are rare in view of 
the high number of nursing auxiliaries on the 
local labour market. Secondly, they probably 
work in a local area that is relatively attractive, 
and therefore do not seek to work in another 
locality. Finally, staff are more mobile in terms 
of changing jobs in Ile‑de‑France, possibly 
because of the public transport network, that is 
better than in other regions of France. Nurses 
living in Paris have a lower propensity to leave 
their jobs. Such nurses have probably chosen to 
pay more for their accommodation in order to 
reduce their commuting time, and are therefore 
less willing to change facilities if that would 
affect their distance from home to work.

8. Since 2011, social security approvals for self‑employed 
nurses in “over‑endowed” zones can no longer be granted 
except for replacing a nurse who is leaving (amendment No. 3 to 
the national agreement for self‑employed nurses). This effect is 
therefore probably strongly attenuated.  

*  *
*

We have highlighted the existence of ocal dif‑
ficulties for retaining nursing staff at private 
EHPADs: closeness of a hospital, density of 
self‑employed nurses, overall shortage of nur‑
sing auxiliaries, and increased pressure from 
competition between nursing homes for elderly 
people can encourage nurses and nursing auxi‑
liaries to leave the facilities where they work. 

The wage levels also have an effect on he beha‑
viour of nursing auxiliaries. The higher they 
are, the lower the probability of leaving. Wage 
compensation could be a means of reducing 
the effect of regional disparities on turnover 
among this category of staff. However, their 
pay is not currently set according to such local 
difficulties because it is limited by the prices of 
the EHPADs. The nursing dependency care and 
support prices that, in theory, cover the costs 
of the nursing staff, are set administratively by 
the Département Councils and by the Regional 
Health Authorities (Agences régionales de 
santé, ARSs) The accommodation prices can 
sometimes compensate for the insufficient pay; 
however, even when such prices are not regula‑
ted, they can be constrained by price competi‑
tion that we can observe in certain local areas. 
The wage does not have any impact on the 
probability of nurses leaving their jobs. Their 
labour supply thus seems inelastic to prices and 
to be determined by other factors, such as qua‑
lity measured by staffing levels, or by the degree 
of dependency of the residents that influence the 
nature of the work to be done. 

Nursing homes directors then have few levers 
available for reducing turnover of their nursing 
staff. Presence of a director for more than two 
years and night work do not have any impact 
on retention of such staff. Only a pay rise and 
reinforcement in staffing level would seem to 
reduce the probability of the employees leaving. 
However, such measures require an increase in 
the wage costs, and that then needs to be passed 
on to the nursing dependency care and sup‑
port prices of the EHPADs. Since those prices 
are covered respectively by the French state 
health insurance scheme (Assurance Maladie) 
and by the Département Councils through pay‑
ment of the personal independence allowance 
(Allocation Personnalisée d’Autonomie ‑ APA), 
these measures would induce an extra cost for 
the public finances. However, they seem essen‑
tial in view of the impact that a reduction in 
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turnover among the nursing staff can have on 
the quality of care of the residents. 

This econometric study is the first to analyse 
the reasons for nursing staff leaving EHPADs 
in France. It could be interesting, in further 
studies, to analyse in more detail the impact 
of certain variables, in particular care qua‑
lity, on decisions by nursing staff to resign. 
Unfortunately, we only have information on the 
staffing level, which naturally does not make 
it possible to approach all of the multi‑dimen‑
sionality of care quality. Also in this study, we 
lack data on the socio‑demographic characteris‑
tics of the nurses and of the nursing auxiliaries, 

and on the organisational culture and the mana‑
gerial policy of facilities directors. Various 
authors have shown that the involvement of 
the nursing staff in managing timetables or in 
administrative decisions can have a non‑negli‑
gible impact on job satisfaction, and thus on 
the choice of staying at the facility (Donoghue 
& Castle, 2007). Finally, here we only have 
cross‑sectional data that, unlike panel data, do 
not make it possible to adjust for endogeneity 
related to unobserved heterogeneity. And yet, 
those employees who decide to leave their faci‑
lity may have particular characteristics that are 
not all taken into account by the explanatory 
variables of the model.  
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Women’s employment rate has increased 
significantly in France since the 1960s. 

This trend, which continues to this day at a 
regular pace, has had significant repercussions 
for the sources of household income. Thus, 
between 1982 and 2014, the contribution of 
all women’s wages to the total earnings of 
couples aged between 30 and 59 (excluding 
the self‑employed and the retired) increased 
from 27% to 38% (see Figure I below). 

A fairly significant increase in wage and income 
inequalities between individuals or between 
households has also been observed in France, 
primarily due to the strong growth in income 
at the top of the social structure (Landais, 2007 
[2008]; Amar, 2010; Solard, 2010; Godechot, 
2012, 2013 [2014]; Piketty, 2013 [2014]). It 
is then interesting to investigate, as did the 
Organisation for Economic Cooperation and 
Development (OECD, 2008, 2011) recently, 
whether the increase in the employment rate of 
women, by reinforcing the association between 
partners’ wages (consequence of social homog‑
amy), has contributed to strengthening this trend.

In a somewhat counter‑intuitive manner, this 
paper provides a negative response to this 
question. Wage inequalities between cou‑
ples aged between 30 and 59 (excluding the 
self‑employed and the retired) remained fairly 
stable in France between 1982 and 2014, and 
even declined slightly above the median. This 
trend results mainly from an equalising effect 
of women’s employment growth, whereas the 
slight fall in men’s employment rate has tended 
to exacerbate inequalities between couples.

This overall development masks contrasting 
trends depending on the part of the wage dis‑
tribution of couples taken into consideration. 
Thus, although the increase in the employment 
rate of women has had an equalising effect on 
the overall distribution, the fall in the employ‑
ment rate of men has led to more inequality 
below the median.

In France, the increase in women’s wages has 
not been accompanied by a sufficient strength‑
ening of the association between spouses’ wages 
within couples to increase inequalities between 
couples, unlike in the United States (Cancian 
& Reed, 1998; Hyslop, 2001; Schwartz, 2010). 
This phenomenon can be explained by the fact 
that the increase in the employment rate of 
women has occurred at the same pace regardless 
of the spouse’s wage decile (with the notable 

exception of the first decile, the inactive pop‑
ulation and the unemployed). The association 
between spouses’ wages has even weakened at 
the top of the distribution.

These trends are consistent with those also 
observed in France with respect to wage ine‑
qualities and the choice of spouse. Thus, con‑
trary to popular belief, if we disregard the top 
of the distribution, we have seen a slight fall 
in wage inequalities since the 1960’s (Verdugo 
et al., 2012; Charnoz et al., 2013 for the wages 
of men working full time in the private sector; 
Verdugo, 2014), whereas inequalities in the 
standard of living have been fairly stable since 
the 1990’s (Pujol and Tomasini, 2009; Boiron 
et al., 2016). In addition, the similarity between 
spouses (social homogamy) has tended to 
weaken in terms of qualifications and occupa‑
tion for several decades now (Vanderschelden, 
2006; Bouchet‑Valat, 2014).

The study is based on the annual data from the 
French Labour Force surveys (Insee’s enquêtes 
Emploi) since 1982, and relates solely to wages 
(Box 1). Couples where one of the partners is 
self‑employed or retired are excluded. In order 
to avoid excessively cumbersome formulations, 
we will from now on define ‘employment’ as 
receiving a wage; ‘employment rate’ will thus 
designate the proportion of individuals within 
this scope that receive a salary. No distinction 
is made between full‑time and part‑time wage 
earners, and the absence of a wage is regarded 
as a zero wage. The analyses thus focus on the 
wage actually received, which is the result of 
both decisions to engage in active employment 
that are more or less freely chosen or forced 
upon them (and frequently linked to family situ‑
ations, see Meron & Maruani, 2012, chapter 2),  
and of a more or less favourable position in 
terms of hourly wages. Although not taking into 
account other types of income, including capital 
income, means disregarding a significant aspect 
of the increase in income inequalities (Landais, 
2007 [2008]; Piketty, 2013 [2014]), this approach 
is fully relevant to the study, in particular, of 
the effects of the growth in women’s employ‑
ment on the link between partners’ incomes  
and thus on inequalities between couples.

We first present an international and French lit‑
erature review. We then show, using a decom‑
position of the coefficient of variation, that the 
growth in women’s employment rate has not 
further exacerbated wage inequalities between 
couples. This result stems in particular from 
the fact that the social distribution of women’s 
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employment has remained fairly stable, thus 
limiting the increase in the correlation between 
partners’ wages. Lastly, using a decomposi‑
tion method based on different counterfactual 
scenarios developed using log‑linear models, 
we highlight contrasted effects of women’s 
and men’s employment trends on inequalities 
depending on the area of the wage distribution 
under consideration, as well as the fairly lim‑
ited role played by the change in the association 
between partners’ wages.

Women’s employment, homogamy 
and income inequalities between 
couples in the literature

The question of the changing association 
between partners’ wages within a couple and its 

effects on inequalities has been addressed mainly 
in work relating to the United States: research 
initially focused on evaluating the effect of the 
increase in women’s participation in the labour 
force on inequalities between households since 
the 1960s. The US context, which is charac‑
terised by a significant increase in educational 
homogamy frequently perceived as a risk for 
the cohesion of US society (Breen & Salazar, 
2011), is clearly fairly different from the context 
in France. Women’s growing participation in the 
labour market has been regarded as one of the 
factors of the increase in inequalities observed 
in many countries across the world (Blossfeld 
& Buchholz, 2009; Esping‑Andersen, 2007). 
Contrary to this view, all studies conclude that 
women’s employment growth has in fact tended 
to limit the increase in income inequalities in 
the United States (Cancian & Reed, 1998, 
1999; Reed & Cancian, 2001; Devereux, 2004; 
Pencavel, 2006; Western et al., 2008; Daly  

Box 1

SOURCE, SCOPE AND DEFINITION OF WAGE
This study is based on the series of French Labour 
Force Surveys (Enquêtes Emploi) conducted by Insee 
from 1982 to 2014, and covers all cohabiting couples 
(whether married or not) where both partners are aged 
between 30 and 59 and neither is self‑employed or 
retired. Restricting the sample to individuals aged at 
least 30 allows us to limit as far as possible the effects 
of recent cohorts first cohabiting and entering the 
labour market at a more advanced age, which would 
require separate analyses. Over the whole period, 
around a third of men and half of women aged between 
20 and 30 cohabit with a partner in any given year, 
while this rate exceeds three quarters for individuals 
of both sexes in their thirties; this share has fallen by 6 
to 8 percentage points over the years (Bouchet‑Valat, 
2014, p. 331‑332 ). Moreover, although the employ‑
ment rate of individuals aged 20 to 30 has fallen signif‑
icantly since 1982 both among men and women, it has 
been more stable among men in their thirties and has 
increased among women in their thirties or in otherage 
brackets (Insee, 2016).

The Labour Force Surveys provide annual data and 
homogeneous monthly wages based on large sam‑
ples. However, monthly wages are self‑reported. While 
this can give rise to a difference in wage levels com‑
pared to the wage data from administrative sources, a 
comparison with the wages reported by employers in 
the Annual Declarations of Social Data (DADS) shows 
that the trends are similar to a large extent.

The Labour Force Surveys questionnaire asks respond‑
ents to specify their monthly wage in the month preced‑
ing the survey, as well as any supplementary earnings 
received annually (bonuses, 13th month’s salary, etc.). 
The respondents have the option of not responding, 

or either of indicating a wage bracket rather than an 
amount, in which cases Insee imputes a value com‑
puted on the basis of other available variables.

As wages were provided only in the form of brackets 
between 1982 and 1989, we have imputed the wages 
for these years using the simulated residual method 
(O’Prey, 2009, p. 17). The imputation model, which is 
applied separately to men and women (either cohabit‑
ing with a partner or not), takes account of the interval 
censoring linked to the wage brackets, and assumes a 
log‑normal wage distribution. The variables taken into 
account are the regular working hours, seniority com‑
bined with the type of contract, age (and its square), 
the socio‑professional category (PCS level 3), the level 
of qualifications, the urban area size and the region  
of residence.

Due to the significant fluctuations linked to the sam‑
pling at the top of the wage distribution, the wages in 
each year that exceed the 995th thousandth (i.e., 0.5% 
of cases) have been pegged back to that level. The 
sample size does not allow for this group (around 40 
individuals per year) to be studied with precision from 
one year to the next. 

Only those actually employed at the time of the survey 
are asked about their wages. We have attributed a wage 
equal to zero to the unemployed and the inactive popu‑
lation (of whom less than 3% declare a wage). The sam‑
ple, restricted to individuals taking part for the first time 
in the survey, comprises between 5,300 and 7,000 cou‑
ples per year prior to 2009 and between 7,700 and 8,700  
since then, which makes a total of 217,000 couples.
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& Valletta, 2006; Hryshko et al., 2014) and in all 
of the OECD countries, particularly in France 
(OECD, 2011, p. 226 [p. 207]; Harkness, 2013; 
these two comparative studies are based on the 
Luxembourg Income Study, which comprises 
the Family Budget survey for France). 

The specific role of changes in homogamy is 
more disputed. In France, an analysis of all of 
the wages earned by couples during their lives 
(Courtioux & Lignon, 2015a) recently showed 
that educational homogamy only partially miti‑
gates the equalising effect of couple formation. 
The Gini coefficient for wages earned by indi‑
viduals from the same generation during the 
whole of their lives falls by 12% if we consider 
couples rather than individuals taken in isola‑
tion. This fall would be greater, by 3 percent‑
age points for women and 7 percentage points 
for men, if couples were formed randomly 
(no homogamy). Based on a different method, 
another study (Frémeaux & Lefranc, 2015) 
estimated that educational homogamy causes a 
3% to 10% increase in inequalities between the 
annual wages of couples. However, these stud‑
ies disregard the issue of changes over time. 
Given the weakening of homogamy in terms 
of education and social class, as highlighted 
by the research on France (Vanderschelden, 
2006; Bouchet‑Valat, 2014), it seems unlikely 
that changes to this factor could have contrib‑
uted significantly to an increase in inequalities 
between households in recent decades. 

Most of the literature available for other coun‑
tries confirms that, contrary to popular belief, 
educational homogamy only forms a fairly 
loose, albeit real, link with the association 
between partners’ wages1, and its increase has 
only had negligible ‑ or even negative ‑ impacts 
on the increase in wage inequalities in many 
countries (Worner, 2006 for Australia; Western 
et al., 2008 ; Breen & Salazar, 2010, 2011 for 
the United States and the United Kingdom; 
Breen & Andersen, 2012 for Denmark ; Eika  
et al., 2014 for the United States and Norway).

We thus focus here on measuring the effect of 
the increase in the association between part‑
ners’ wages on inequalities between couples: 
we believe that this question must be addressed 
prior to the issue of the influence of variations in 

1. Though a study asserting that the increase in educational 
homogamy explains a significant share of the growth in inequal‑
ities between households in the United States has been given 
some credence, the results have been subject to a corrigen‑
dum that significantly mitigates this assertion (Greenwood et al., 
2014).

educational homogamy, which only has an indi‑
rect link with partners’ wages. Existing studies 
on this issue have noted either that the increase 
in the association between partners’ incomes 
explains between 15% and 30% of the total 
increase in inequalities in the United States, 
depending on the periods studied and the meth‑
ods used (Karoly & Burtless, 1995; Burtless, 
1999; Cancian & Reed, 1999; Hyslop, 2001; 
Schwartz, 2010), or that it makes an even more 
modest contribution to this (Cancian & Reed, 
1998; Hryshko et al., 2014 for the United States; 
OECD, 2011, p. 226 [p. 207] for the member 
countries of the organisation; Funes Leal, 2015 
for Argentina). To be more precise, this factor is 
said to have mainly contributed to the increase 
in wage inequalities in the United States in the 
1980s, but only to a negligible extent since then 
(Larrimore, 2014).

In the case of France, it would appear that the 
equalising effect of the growth in women’s 
employment outweighs the opposite effect of 
a potential increase in the association between 
partners’ wages. Indeed, it is the former phe‑
nomenon which constitutes the major change 
over the period under consideration.

The contribution of this study is first and fore‑
most to analyse the changes over time, whereas 
the existing research for France (Frémeaux  
& Lefranc, 2015; Courtioux & Lignon, 2015a) 
focuses on a single point in time (either a cohort 
or a survey year). This historical perspective is 
necessary to identify the impact of the growth 
in women’s employment on inequalities. Like 
Frémeaux and Lefranc, we study the inequalities 
between the wages earned by couples, whereas 
the Courtioux and Lignon study focuses on the 
inequalities that can be attributed to educational 
homogamy (see Courtioux & Lignon, 2015b, 
for a presentation of the different methods used 
by this latter approach). 

Courtioux and Lignon (2015a) attempted to 
reconstruct the income of members of the 
same cohort over the course of their lives 
using dynamic microsimulation models. Put 
more simply, the advantage of the analysis 
of wages at the time of the survey used here 
is that it describes the association between 
partners’ wages actually observed each year, 
without having to make assumptions in order 
to reconstruct the composition of the couples 
taking account of such factors as educational 
homogamy. However, it does not take account 
of the individuals’ income over the course of 
their lives, or unpartnered individuals, or the 
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household size (which allows standards of  
living to be calculated).

Frémeaux and Lefranc (2015) focused on annual 
wages – actually received and in full‑time 
equivalent – whereas this paper limits itself to 
monthly wages. This restriction enables us to 
cover a longer time span thanks to the Labour 
Force surveys. However, it introduces wage 
variations over a short period, which would 
be smoothed by using annual or multi‑annual 
averages. This restriction probably leads to an 
underestimation of the association between 
partners’ wages; however, the estimations of the 
contributions of the different factors to the ine‑
qualities and their changes over time are barely 
affected by this bias (Frémeaux & Lefranc, 
2015, p. 11; Hryshko et al., 2014, p. 771).

Lastly, we should point out that the accounting 
approach (Courtioux & Lignon, 2015b) that we 
adopt is designed to provide a decomposition of 
the effects of the various factors on homogamy 
based on the assumption that the behaviour of 
the individuals remains unchanged. This is thus 
a descriptive and illustrative exercise, but not 
one designed to identify causal links.

Women’s employment growth 
has not exacerbated wage 
inequalities between couples

The growth in women’s employment and 
wages in France since 1982

The growth in women’s employment, which has 
been under way since the start of the 1960s, has 
been very marked in France since 1982. The 
strong growth in the contribution of women 
to the total wages of couples mentioned in the 
introduction has resulted from a combination of 
two trends: firstly, an increase in the employ‑
ment rate, i.e., from the viewpoint adopted 
here, the growth in the share of women who 
earn a wage; and secondly, wage growth among 
women in employment. 

The growth trend of women’s employment rate 
is well‑documented: the share of women aged 
between 30 and 59 who live with a partner 
(excluding the self‑employed and the retired) 
and earn a wage increased from 51% in 1982 
to 78% in 2014 (Figure I). However, another 
development has been less visible: in parallel to 
the increase in women’s contribution to couples’ 

wages, the share of women earning a higher 
wage than their partner has doubled, increasing 
from 12% to 24% over the same period (see also 
Morin, 2014).

This last trend is of course attributable to the 
increase in the employment rate of women, 
as well as to a very slight increase in work‑
ing women’s wages compared to those of men 
(Minni, 2015): the mean wage of women living 
with a partner was 36% lower than that of men 
living with a partner at the start of the period, 
and 28% lower at the end of the period. This 
marginal development was more marked at the 
bottom of the distribution (a decrease from a 
67% gap to a 49% gap for the first decile).

It should be noted that this change occurred 
despite a strong growth in the share of part‑time 
work among women (Afsa Essafi & Buffeteau, 
2006), which increased from 19% in 1982 to 
32% in 1999, and has remained stable at that 
level since then (Insee, 2016). This rate has also 
increased among men, from 3% to 8%, although 
the overall level has remained low. Conversely, 
the rate of unemployment has increased more 
among men (for whom it doubled from 5% 
in 1982 to 10% in 2014) than among women 
(Cabannes, 2014; Insee, 2016). It was indeed 
already quite high among women (8 % in 
1982), and though it reached almost 12% in the 
mid 1990s, it has since fallen back to the same 
level as for men (10% in 2014). The differences 
between men and women in terms of part‑time 
work and unemployment have thus followed 
opposite trends, whereas the increase in the 
activity rate and the employment rate have sig‑
nificantly boosted growth in women’s wages 
compared to those of men.

Growth in women’s wages over the last thirty 
years have been very marked. However, even 
if the very stable pace of the increase observed 
since 1982 were to be maintained, the total 
amount of women’s wages would account 
for half of the total wages of couples only by 
around 2045. It is moreover unlikely that this 
will happen by then, as the rate of employment 
among women living with a partner, which 
is the main factor driving his change, would 
(based on the same assumption) reach 100% 
a decade earlier, and would probably become 
stable well before then. For the same reasons, it 
is far from guaranteed that half of women will 
receive a higher wage than that of their partner 
some time during the 21st century: even based 
on the very optimistic projection that the past 
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pace would continue, this event would only 
occur in around 2080.

Moreover, the growth in women’s employment 
has not prevented their less favourable situation 
on the labour market from continuing (Meron, 
2008; Albouy et al. 2012): greater job insecurity, 
part‑time work, lower wages due to the struc‑
ture of these jobs (segregation between sectors 
and professions), but also when they perform 
the same job as a man. These caveats and the 
uncertainty about future trends should not, how‑
ever, mask the significance of the changes that 
have occurred since the 1980s.

A reduction in wage inequalities among 
women and the stability of inequalities 
between couples

Has the 10 percentage‑point increase in wom‑
en’s wages as a share of the total wages of cou‑
ples led to a reduction in inequalities between 
couples? In order to answer this question in this 
section, we decompose the inequalities between 
the wages of couples, and their changes over 
time, into three different sources. To do this, we 
measure the overall level of inequalities using 

the coefficient of variation, which offers defini‑
tion which is easily interpretable in terms of the 
dispersion around the mean. It is defined as the 
ratio between the standard deviation σ and the 
mean μ of a distribution, i.e.:

CV =
σ
µ

The change in the inequality between the total 
wages of couples (with a wage of zero attributed 
to the unemployed and the inactive population) 
is presented in Figure II. We observe a fluctu‑
ation without a clear trend, which culminates, 
in 2014, in a level of inequality that is close to 
that observed in 1982. The decomposition of the 
coefficient of variation will enable us to under‑
stand this result.

The square of the coefficient of variation can 
be expressed as the sum of three terms, each of 
which corresponds to a clearly identified source 
of income:

CV S CV S CV

S S CV CV

f h f f

hf f f h f

2 2 2 2 21

2 1

= −( ) +

+ −( )ρ

Figure I
Growth in the wages of women living with a partner since 1982 via three indicators
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Note: the unemployed and the inactive are included and are attributed a wage equal to zero.
Reading note: in 1982, 51% of women aged between 30 and 59 and living with a partner were earning a wage, whereas these wages 
only accounted for 27% of the total wages of couples, and only 12% of them were earning more than their partner.
Coverage: cohabiting men and women, where the partners are aged between 30 and 59 and neither is self‑employed or retired.
Source: Insee, Labour Force Surveys (enquêtes Emploi), 1982‑2014.
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Sf measures women’s wages as a share of the 
total wages of couples, CVh and CVf (with h 
for men, f for women) are respectively the 
coefficient of variation for men’s and wom‑
en’s wages, and ρhf corresponds to the correla‑
tion between partners’ wages within couples. 
Inequality between couples is thus more pro‑
nounced when the inequality between individ‑
uals of the same sex is high; when the gender 
most affected by the inequality contributes 
significantly to the total wages of couples; and 
when the correlation between partners’ wages 
is strong.

According to this equation, the contribution of 
each sex to inequality between couples can be 
evaluated in relation to (at least) three bench‑
mark situations, known as counterfactual situ‑
ations, which allow for three different causes 
of the changes in inequalities to be identified 
(Cancian & Reed, 1998, p. 74). First situation: 
if only the individuals from one sex contributed 
to the total wages of couples, as the members 
of the other sex would all be inactive or unem‑
ployed, the level of inequalities between couples 

would correspond respectively to CVh or CVf ,  
depending on whether those actively work‑
ing are men or women. Second situation: if 
the wages of the individuals from a given sex 
were all equal and, consequently, the inequal‑
ity was attributable exclusively to the wages 
of the other sex, then the level of inequality 
between couples would be equal to 1−( )S CVf h 
or S CVf f , depending on whether the inequality 
stemmed from men or women. Third situation: 
if there were no correlation between partners’ 
wages, the coefficient of variation would be 
equal to the square root of the sum of the terms 
1

2 2−( )S CVf h  and S CVf f
2 2.

Thus, the association between partners’ wages 
potentially plays an important role in determin‑
ing inequalities between couples. Based on a 
hypothetical scenario, which was unrealistic in 
1982, but which has become increasingly cred‑
ible over time, where wage inequalities are the 
same among men and among women and where 
both sexes contribute equally to the total wage 
volume, moving from no correlation to a perfect 

Figure II
Change in wage inequalities and in the correlation between partners’ wages since 1982  
(all couples)
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Source: Insee, Labour Force Surveys (enquêtes Emploi), 1982‑2014.
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correlation between partners’ wages would 
amount exactly to doubling the level of inequal‑
ities between couples. Such a radical change in 
the correlation is fairly improbable: conversely, 
the correlation between partners’ wages is 
usually too weak to have such strong impacts  
on inequalities2.

Thus, the stability of the overall inequality 
results from the fact that the different com‑
ponents of the equation either remained fairly 
stable or followed opposite trends, which 
cancelled each other out to a large extent 
(cf. Figure II). Firstly, despite a fairly clear 
increasing trend up until the 2000’s, inequal‑
ity between men’s wages (CVh) changed little, 
and fluctuated around a coefficient of variation 
of 0.73. On the other hand, inequality between 
women’s wages (CVf ) has significantly fallen, 
with the coefficient of variation falling from 
1.17 to 0.77, and has clearly moved towards 
parity with the level among men. This change 
is attributable to the growth in women’s 
employment, which has caused the wage of a 
significant proportion of the sample to increase 
from zero (inactivity) to a level that is very 
likely to be closer to the mean (Pasqua, 2002). 
This decrease in inequality between women, 
coupled with the significant increase in wom‑
en’s wages as a share of the wages of couples  
(Sf), has had a very clear equalising effect  
(cf. Figure I).

Although this change is a mechanical conse‑
quence of the increase in the employment rate 
of women, it should be noted that it has not 
been accompanied by a sufficient increase in 
the third term of the equation ‑ the correla‑
tion between partners’ wages ‑ to reverse the 
equalising trend: the growth in this correlation 
(taking account of both active and inactive indi‑
viduals) from 0.16 in 1982 to 0.26 in 2013 has 
just been sufficient to offset the effects of the 
lowering of the inequality between women4. 
This level of correlation, which is slightly 
higher than that already observed in existing 

2. This mechanism corresponds to the standard phenomenon of 
regression towards the mean (Verbakel, 2008, p. 132), based on 
which an individual receiving a wage far removed from the mean 
(either very high or very low, or zero) is very unlikely to form a 
couple with a person who receives such an outlying wage.
3. The increase in wage inequalities between men from 1982 to 
1986, which occurred exclusively above the median, has already 
been observed in other works based on administrative data 
(Charnoz et al., 2013, p. 73; Verdugo, 2014, p. 135). However, 
the existing studies point instead to a fall in wage inequalities 
between men since the 1960’s, excluding unemployment and 
inactivity (Verdugo, 2014; Verdugo et al., 2012).
4. The reality of the sudden transition to a correlation of 0.29 in 
2014 needs to be confirmed by future surveys.

studies for France (Frémeaux & Lefranc, 2015, 
p. 10), is significantly higher than that reported 
by several authors for the United States. In the 
US, the correlation was slightly negative5 prior 
to 1980, and has stood at around 0.1 in recent 
years (Schwartz, 2010, p. 1540; Cancian  
& Reed, 1998, p. 76; Reed & Cancian, 2012, 
p. 10). This can be seen as a reflection of the 
French model of participation of women in the 
labour market, where full‑time work is more 
prominent than in other countries (Meron  
& Maruani, 2012).

The correlation between partners’ wages 
within dual‑earner couples (who, excluding 
the unemployed and the retired, accounted 
for 48% of couples in 1982 and 68% in 2014) 
is higher than for all couples: for the period 
under consideration, it stands at around 0.35 
to 0.40 (Figure III). This gap has also been 
observed in the United States (Schwartz, 
2010), where there is once again a less strong 
correlation than in France. However, this cor‑
relation is still fairly modest. Thus, the growth 
in the correlation between partners’ wages is 
not found among dual‑earner couples: the cor‑
relation here has fluctuated without any clear 
trend since 1982 (Figure III). As a result of 
this relative stability, wage inequality between 
dual‑earner couples has been fairly much in 
line with the changes in wage inequalities 
between men and women living in a couple: 
it increased by 19% through to 2002, then fell 
back down to its initial level. Very different 
mechanisms have thus given rise to fairly sim‑
ilar changes, whether we take account of all 
couples or only dual‑earner couples.

Almost uniform growth in 
women’s employment at all 
partner wage levels

The effect of the increase in the share of 
dual‑earner couples on the correlation between 
partners’ wages among all couples depends 
to a large extent on the link between wom‑
en’s employment and the partner’s wage level 
(Pasqua, 2002). Thus, in the United States, the 
increase in the correlation between partners’ 
wages is attributable to a great extent to the fact 
that the negative relationship between men’s 

5. This was due, in particular, to the low rate of employment of 
wives whose partner belongs to the top deciles.
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wages and employment of his partner has grad‑
ually disappeared, giving way to an inverted U 
curve according to which the middle classes 
have the highest levels of women’s employment 
(Schwartz, 2010, p. 1541).

However, the French situation appears to be 
fairly different (Figure IV, left‑hand graph). 
As early as 1982, the highest employment rate 
of women (at around 60%) could be found 
among the partners of men belonging to the 
seventh wage decile (confirming the results of 
Frémeaux & Lefranc, 2015, p. 15). Conversely, 
its level was almost as low for the top decile 
(11 percentage points below the maximum) as it 
was for the bottom decile (13 percentage points 
below). However, women whose partner has 
no wage stood out clearly from the rest with an 
employment rate that was 18 percentage points 
below the maximum.

In the United States at the same period, only 
the upper deciles stood out with an employ‑
ment rate of women that was clearly lower than 
the others, with the lower deciles joining them 
gradually only after this date. France seems 
thus to have experienced the change observed 

in the United States at an earlier date: in France, 
women’s employment already caused a higher 
increase in wages for couples in the middle of 
the distribution than for couples at the outer 
boundaries of the distribution. 

In France, between 1982 and 2014, the employ‑
ment rate of women increased at the same pace 
regardless of the partner’s wage decile, with 
the notable exception the lower decile and the 
inactive population and the unemployed, for 
whom the gap with the highest employment 
rate increased to 18 and 28 percentage points 
respectively. Thus, the effects of the growth 
in women’s employment on the correlation 
between partners’ wages (with a wage of zero 
attributed to the inactive and the unemployed) 
continued to be limited and were not sufficient 
to increase inequalities between couples.

The picture is somewhat different for men 
(Figure IV, right‑hand graph). Overall, we note 
a slight fall in the employment rate over time, 
which contrasts with the increase observed 
among women. Moreover, the employment 
rate of men increases along with their part‑
ner’s wage up to the median, and becomes 

Figure III
Change in wage inequalities and in the correlation between partners’ wages since 1982 within 
couples where both partners are wage earners
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fairly stable, falling from 0.49 in 1982 to 0.48 in 2014 with a peak of 0.56 in 2002. 
Coverage: cohabiting men and women, where the partners are aged between 30 and 59 and both earn a wage and neither is self‑em‑
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Source: Insee, Labour Force Surveys (enquêtes Emploi), 1982‑2014.
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stable thereafter. However, as is the case among 
women, the group in which the female partners 
have no wage stands out quite clearly from the 
others. The gap between the employment rate 
of this group and the maximum rate increased 
significantly over time (from 4 to 16 percentage 
points), reflecting a certain trend towards the 
polarisation of employment between couples 
(Ravel, 2007). 

Thus, unlike in the United States, the change 
in the employment rate of women has not 
constituted a significant cause of change in 
the correlation between partners’ wages. The 
almost general increase in the employment 
rate of women, regardless of the partner’s 
wage, has limited the increase in the corre‑
lation between partners’ wages, thus avoided 
an increase in inequalities between couples. 
However, whether for women or men, we 
note a fall in the employment rate of the part‑
ners of individuals earning the lowest wages, 
or no wage, the effect of which is necessar‑
ily to increase inequality. In the next section, 
a more detailed decomposition of inequality 
will enable us to evaluate the effects of these 
trends at different points of the distribution of  
couples’ wages.

A fall in inequalities that has not 
benefited couples situated just 
below the median

Diverging trends depending on the part of 
the distribution taken into consideration

The decomposition of the coefficient of varia‑
tion described in the last section has the advan‑
tage of being very simple. However, it does not 
allow us to examine whether the effects high‑
lighted were uniform throughout the whole 
wage distribution, or evaluate the change in 
inequalities that would have been observed 
in other counterfactual situations than those 
already mentioned. In this section, we draw 
on the approach adopted by Schwartz (2010), 
which consists in modelling the joint wages of 
both partners using log‑linear models (Agresti, 
2002). These models, the parameters of which 
are subjected to constraints, serve to simulate 
several counterfactual situations by imposing 
constraints on parameters, which makes it 
possible to evaluate the contribution of each 
of the different trends to changing inequalities 
between couples.

Figure IV
Change in the rate of employment of men and women by wage of their partner
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Source: Insee, Labour Force Surveys (enquêtes Emploi), 1982‑2014.
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This decomposition, which is far more flexi‑
ble than the previous one, is no longer neces‑
sarily limited to the coefficient of variation. 
In order to study whether the changes differed 
depending on the part of the distribution of the 
couples’ wages under consideration, we make 
use of three new measures: the ratio between 
the upper decile and the median (D9/D5), the 
ratio between the median and the second decile  
(D5/D2)6, as well as the share of couples where 
neither partner has a wage.

The added value of this more detailed approach 
can be seen in Figure V, where we can observe 
the very different changes in the three indi‑
cators. Inequality above the median (D9/D5) 
increased a little in the 1980’s, then decreased 
more significantly by 11% between 1986 and 
2014. Inequality below the median (D5/D2) 
increased by 8% up until 1994 and then fluctu‑
ated or fell slightly thereafter. Lastly, the share 

6. It is often the first decile (D1) that is considered rather than 
the second. This choice would be problematic here insofar as, 
for some years, around 10% of couples have no wage: the first 
decile is subject to irregular changes linked to the variations in 
the very low wages depending on the economic situation and the 
unemployment rate. Since inequality at the bottom of the distri‑
bution is already reflected in the share of couples with no wage, 
we deemed it preferable to make use of the second decile, where 
the changes are more regular.

of couples with no wage increased from 3.9% 
to 5.9% between 1982 and 1987, then peaked 
again during the 1990’s and fell again a little in 
the 2000’s, before increasing again after 2008.

Thus, the stability of inequality between cou‑
ples observed above (Figure II) masks diverg‑
ing trends. Although we have noted a fall in the 
ratio of the median to the upper deciles7, the 
relative situation of the couples situated below 
the median first deteriorated a little, then 
improved, but not in a marked way. Below we 
will try to understand the factors behind this 
phenomenon.

Decomposition method  
using log‑linear modelling:  
six counterfactual scenarios

The decomposition method proposed by 
Schwartz (2010) consists in: dividing the wage 
distribution for each sex observed each year 

7. This fall occurred for all the deciles above the median.

Figure V
Change in three indicators of inequality between couples since 1982
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into fairly fine quantiles, plus a group for the 
inactive and the unemployed; and construct‑
ing a three dimensional homogamy table, 
cross‑classifying the quantiles to which each 
of the partners belong for each year. The coef‑
ficient of variation and the interdecile ratios 
can be re‑calculated using this table by attrib‑
uting to each individual the median wage for 
their quantile. In order to replicate fairly faith‑
fully the values of the indices measured using 
raw data, we divide the distribution into 20 
quantiles, each of which represents 5% of the 
individuals of each sex having earned a wage, 
plus a category comprising those that have not 
earned a wage.

The objective of this method is to use the table 
charting actually observed homogamy to model 
several tables, each of which corresponds to a 
counterfactual situation. We start with a model 

that imposes very strong assumptions on the 
association between partners’ wages and on 
changes in this association; the assumptions 
are then relaxed gradually by introducing addi‑
tional terms until we arrive at the changes actu‑
ally observed: each model is an extension of 
the previous model (see Box 2). By comparing 
the values of the inequality indices obtained for 
each situation, we obtain an estimation of the 
contribution of the lifting of each of the assump‑
tions to the inequalities and their changes  
over time.

The trends followed by the indicators between 
1982 and 2014 for the different counterfac‑
tual scenarios are presented in Figure VI. The 
model‑fit statistics for the log‑linear models 
are listed in the appendix. It should just be 
noted that each more complex model consti‑
tutes a substantively and statistically significant 

Box 2

LOG-LINEAR MODELS USED FOR THE DECOMPOSITION

The base model (model 1), which is the independence 
model, only includes the parameters needed to cor‑
rectly reconstruct the share of couples in each wage 
quantile for men and women (including the zero wages) 
and for each year, but without any interaction between 
these three dimensions. With mhft designating the 
counts predicted by the model for the cell at the inter‑
section with line h (quantile for men), column f (quan‑
tile for women) and layer t (survey year) in a table with 
dimensions H×F×T, this model is expressed as follows:

M log mhft h
H

f
F

t
T1 : = + + +λ λ λ λ

In addition, model 2 takes account of the change in the 
marginal distribution for women over time. 

Model 3 adds that for men. They are expressed as 
follows: 

 
M M ft

FT2 1: + λ
 and 

M M ht
HT3 2: + λ

Given that the populations for both sexes are segmented 
into quantiles each year, the marginal parameters have, 
at this stage, little effect (to within the approximation 
linked to the segmentation), with the exception of those 
that reflect the marginal shares of the inactive population 
and the unemployed: that is why this model amounts 
primarily to allowing these shares to vary over time.

Model 4 adds on to the specifications of the previous 
model the association between the inactivity or unem‑
ployment of the woman and the man’s wage quantile, 
based on the assumption that the association remains 
stable over time. It is expressed as follows:

M M h
HF

f4 3 10
0: + =λ

with f = 0 indicating the absence of a wage for the 
woman (inactive or unemployed), and 1 0f =  the corre‑
sponding indicative.

Model 5, which is the stability model, includes the full, 
but stable association between men’s and women’s 
wages. It thus incorporates the association between 
inactivity or unemployment and the partner’s wage 
from the previous model (but which no longer appears 
as a specific term). It is expressed as follows:  

M M hf
HF5 3: + λ

Although these five models assume that the associ‑
ation between partners’ wages has remained stable 
in terms of odds ratios, the inequality indices may 
change over time, since they are not independent of 
the margins of the table.

Model 6 also allows the association between inactivity 
or unemployment of the woman and the man’s wage 
quantile to vary linearly over time. It is expressed as 
follows:

M M tF F T
h
HF T

f6 5 10 0 0
0: + +( ) =λ λ λ

with f = 0 indicating the absence of a wage for the 
woman.

Finally, the last model corresponds to the data actu‑
ally observed (saturated model). A comparison with 
the previous model allows us to measure the effects 
on inequalities between couples resulting from the 
change in the association between partners’ wages in 
couples in which the woman is a wage earner.
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improvement on the previous one, as indicated 
by the Akaike Criterion Information, AIC8.

The first scenario (cf. model 1 in Box 2) assumes 
that there is no association between partners’ 
wages or between the wage of one of the part‑
ners and the fact that the other is employed, 
and that the employment rate does not change 
over time. As a consequence, the only factor 
of inequality and change in inequalities taken 
into account here corresponds to the wage ine‑
qualities between men in employment, on the 
one hand, and between women in employment 
on the other, based on the assumption that the 

8. However, the BIC (Bayesian Information Criterion) indicator, 
which is more parsimonious, does not give us reason to consider 
as worthy of note the respective contributions of models 3 and 6,  
for which the share of couples classified in the wrong cell (dis‑
similarity index) decreases very little.

couples are formed randomly. We can see that 
this factor has contributed very little to the 
changes in inequalities over time, as the indica‑
tors are stable (Figure VI, first row). The growth 
in women’s employment and the changing asso‑
ciation between partners’ wages thus explain 
most of the changes.

In the second scenario, we once again assume 
that there is no link between the wage level of 
a partner and the status of the other partner, but 
we allow the employment rate to change over 
time. This specification allows us to evaluate 
the contribution of the increase in the employ‑
ment rate of women to the change in inequal‑
ities between couples. The change in this sole 
factor brings about a very marked reduction 
in inequalities between 1982 and 2014, which 
shows very clearly the equalising role of wom‑
en’s employment.

Figure VI
Change in the variation coefficient, the ratios D9/D5 and D5/D2 and the share of couples not 
earning a wage between 1982 and 2014 in the different counter-factual situations
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Thus, the inequalities (coefficient of variation) 
would have fallen by 14% overall, by 5% below 
the median (ratio D5/D2) and by 8% above  
the median (ratio D9/D5), whereas the share of 
couples with no wage would have decreased 
from 4.9% to 2.3%.

Compared to the second scenario, the third adds 
the change in the employment rate of men over 
time. The slight fall in the employment rate of 
men mitigates the fall in inequalities predicted 
under the previous scenario (cf. Figure IV). In 
particular, the overall inequality (coefficient 
of variation) would have fallen by only 7% 
(compared to 14% in the second scenario), and 
inequality below the median and the share of 
couples without wage would have remained sta‑
ble. We can thus see that the growth in women’s 
employment has offset the effects of the trend 
of increasing inequality occurring among men. 

The fourth scenario is based on the assump‑
tion that the only association between partners’ 
wages stems from the link between women’s 
employment and the partner’s wage, while also 
assuming that this link remains stable over time. 
It enables us to measure the effect on the ine‑
qualities and on their changes resulting from the 
differences in the employment rate of women 
depending on their partner’s wage. This sce‑
nario does not substantially modify the changes 
over time predicted by the previous scenario. 
However, inequalities below the median (ratio 
D5/D2) and overall inequalities (coefficient of 
variation) are higher both in 1982 and 2014. 
This is due to the over‑representation of women 
without wage among the couples in which the 
men are situated at the bottom of the wage 
distribution. 

The fifth scenario expands on the previous 
one by assuming that there is an association 
between partners’ wages (including no wage), 
but that this association remains stable over 
time. Contrary to expectations, this model (as 
well as the previous one) predicts a change in 
inequalities that is potentially different from 
model 3. Indeed, even though the association 
itself remains stable over time, the change in 
the distribution of men and women between 
employment and absence of employment 
moves the couples between areas of the homog‑
amy table, which differ in terms of the inten‑
sity of the association between partners’ wages. 
Thus, the comparison between the inequality 
predicted by this model and by the previous one 
enables us to evaluate the effect of the existence 
of an association between partners’ wages on 

the changes in inequalities, even based on the 
assumption that this association remains sta‑
ble. This scenario predicts greater inequalities 
that the previous one above the median (ratio  
D9/D5), as well as overall (coefficient of vari‑
ation), due to the strong tendency for men and 
women earning the highest wages to form cou‑
ples with each other. The deviation, however, is 
still modest: compared to the fourth scenario, 
the coefficient of variation is 5% higher in 1982 
and 9% in 2014.

As for the time trends, they remain essentially 
the same as in the previous scenario. The less‑
ening of overall inequalities (coefficient of 
variation) and those below the median (ratio  
D5/D2) is slightly less marked, since the women 
that enter the labour market earn a wage that is 
closer to that of their partner than in the scenario 
that assumes a total absence of association. 
However, at the end of the day, the existence of 
a tendency towards homogamy only has a weak 
impact on changes to inequalities over time.

The sixth scenario introduces an initial source 
of change over time to the association between 
partners’ wages: that of the link between the 
woman’s employment and the man’s wage, 
based on the assumption that the association 
between partners’ wages remains stable. As 
could be expected due to the relative stability 
of the link between men’s wages and women’s 
employment already mentioned earlier, this sce‑
nario does not give rise to any notable differ‑
ences compared to the previous one.

Finally, the last scenario corresponds to the 
table actually observed (saturated model). The 
difference compared to the previous scenario 
thus stems exclusively from the change over 
time in the association between partners’ wages 
among couples where the woman is a wage 
earner. This comparison gives rise to a negative 
result, which warrants highlighting: contrary to 
the observation made in the United States, the 
change in the association between the wages 
of dual‑earner couples (consequence of social 
homogamy) has no notable effect on inequal‑
ities between couples. However, we can note 
that the fall in the level of inequality above the 
median (ratio D9/D5) is slightly more marked, 

sign of a weakening of the association at the top 
of the distribution.

The finer decomposition performed in this sec‑
tion has shown that the increase in the employ‑
ment rate of women has been by far the main 
factor contributing to the change in wage 
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inequalities between couples (where neither of 
the partners is self‑employed or retired) since 
1982. The slight fall in the employment rate of 
men has, on the other hand, exacerbated ine‑
qualities, but not in a very marked way. Lastly, 
the changes in the different components of the 
link between partners’ wages have played a 
fairly minor role.

Although the growth in women’s employment 
has had an equalising effect on the distribution 
as a whole, the slight fall in the employment 
rate of men whose partner earns a low wage or 
has no wage, had a particularly marked dise‑
qualising effect below the median. The associa‑
tion between partners’ wages also seems to have 
weakened a little at the top of the distribution. 
The combination of these three phenomena 
explains the contrasting changes in the indica‑
tors of inequality mentioned earlier: decrease in 
inequalities between couples above the median, 
stability elsewhere.

*  *
*

The results presented here, which contradict 
the idea that there is a general increase in both 
homogamy and wage inequalities, suggest 
extensions in three directions. 

Firstly, inequalities are measured here in respect 
of wages only. However, the increase in eco‑
nomic inequalities stems for the most part from 
the change in the distribution of wealth and 
capital income (Landais, 2007 [2008]; Piketty, 

2013 [2014]). Expanding the study to include 
all types of income and inheritance seems to 
be a promising approach, even though the data 
needed to study these are scarcer (Frémeaux, 
2014). Moreover, it would appear essential to 
take account of transfer income ‑ and particu‑
larly unemployment benefits ‑ in order to refine 
the analysis of low incomes, which are only 
covered here in the form of the share of couples 
with no wage.

Secondly, we have adopted a purely cross‑sec‑
tional approach, thus disregarding the signif‑
icant variations in partners’ incomes during 
their lives, including as a result of any peri‑
ods of unemployment or inactivity (Courtioux  
& Lignon, 2015a). Future research will have to 
endeavour to combine a study of the inequality 
changes over time with a longitudinal perspec‑
tive at individual level in order to better take 
account of the possible compensations between 
partners for fluctuating activity status (inactivity,  
unemployment, working time).

Thirdly, our analysis focused exclusively on 
the individuals living with a partner in a given 
year. Based on the research from the United 
States (Karoly & Burtless, 1995; Burtless, 
1999; Cancian & Reed, 1999; Reed & Cancian, 
2001; Daly & Valletta, 2006; Western et al., 
2008; Larrimore, 2014), we might think that the 
decrease in the share of persons living with a 
partner has exacerbated inequalities among all 
households. For example, single‑parent fam‑
ilies, which are more often women with low 
qualifications who are marginalised from the 
labour market (Chardon et al., 2008), may have 
seen their situation worsen in respect of the 
median wage of couples. 
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APPENDIX ___________________________________________________________________________________

FIT STATISTICS FOR THE MODELS USED FOR THE DECOMPOSITION

D. F.(1) Deviance Δ (%)(2) BIC(3) AIC(4)

M1 : Full independence 14,480 57,114 19.86 ‑ 120,844 28,154

M2 : M1 + Employment rate of women 13,840 49,073 17.57 ‑ 121,019 21,393

M3 : M2 + Employment rate of men 13,200 46,593 17.08 ‑ 115,634 20,193

M4 : M3 + Stable employment‑wage association 13,180 40,948 14.56 ‑ 121,033 14,588

M5 : M4 + Full stable association 12,800 16,091 9.51 ‑ 141,219 ‑ 9,509

M6 : M5 + Varying employment‑wage association 12,780 15,886 9.33 ‑ 141,179 ‑ 9,674

(1) Degrees of freedom. (2) Index of dissimilarity. (3) Bayesian Information Criterion. (4) Akaike Information Criterion. These last two indicators 
measure the quality of the description of the data performed by each model taking into account their parsimony (number of parameters 
to be estimated): a lower value (or a more negative one) indicates a statistically significant improvement compared to a model displaying 
a higher value.
Note: N = 217,489. Number of cells in the table: 14,553.
Coverage: men and women cohabiting, where the partners are aged between 30 and 59 and neither is self‑employed or retired.
Source: Insee, Labour Force Surveys (enquêtes Emploi), 1982‑2014.
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S ingle parenthood, i.e. the situation charac-
terised by a parent – most often a mother 

– living alone with one or more dependent 
children, has become increasingly common in 
recent decades1 both in France and in other 
countries. In France, according to Insee’s popu-
lation census2, there were 953,000 single‑parent 
families in 1990 and 1,687,000 in 2010, that is 
an increase of 77% in 20 years. In parallel, the 
number of families with minor children has not 
changed significantly (7,944,000 in 2010, i.e., 
3.8% more than in 1990); hence the propor-
tion of single-parent families as a share of all 
families with minor children has significantly 
increased from 12% in 1990 to 21% in 2010 
and has been constantly on the rise for several 
decades. In Europe, this trend has been observed 
in Great Britain since the 1970s (David et al., 
2004) and then spread to all the other countries 
in the 1980s. By 2012, the share of single‑parent 
families in Europe had reached 19%. There are 
stark contrasts between Northern European 
countries and Eastern and Southern European 
countries; traditional family structures are still 
well established in the latter, even though single 
parenthood has increased significantly there  
(Le Pape et al., 2015).

Single-parent families are, more often than other 
types of families, facing difficult situations: 
they are the category of family with the highest 
poverty rate, standing at 33% in France (Boiron 
et al., 2016), and they are more likely to live in 
poor living conditions (Chardon et al., 2008); 
although single mothers’ activity rate is a little 
higher than that of mothers living with a partner, 
their unemployment rate is twice as high (Rabier, 
2014) and they are confronted with specific dif-
ficulties in terms of striking a work‑life balance 
(Algava et al., 2005). In order to address these 
risks of professional and social exclusion, various 
social policies have been implemented in Europe 
since the 1950s (Eydoux & Letablier, 2009). In 
France, the family support allowance (ASF) and 
the family supplement allowance (CF) have been 
created to supplement the various other family 
allowances. It is thus important to know how 
long periods of single parenthood last.

Single parenthood is necessarily a temporary 
situation, since it comes to an end, either when 
the single parent finds a new partner, or when 
the children reach an age where they are no 

1. Single‑parent families appeared for the first time as a statisti‑
cal category in France in the 1982 population census.
2. By this, we mean single‑parent families with dependent child‑
ren aged under 18.

longer regarded as dependents or leave home. 
However, there are still few statistics relating 
to the duration of periods of single parenthood. 
The aim of this paper is to provide an estima-
tion of the duration of single parenthood, which, 
to our knowledge, has never been done before 
in France. To do this, we propose an original 
method for estimating this duration based on 
the time spent as a single parent at a given time 
of observation (“seniority” of the situation) and 
on existing duration modelling approaches, in 
particular the research by Nickell (1979) and  
Cox (1972). 

Before proceeding, it should be pointed out 
that there is no universal definition of single 
parenthood. All the approaches refer to a 
single parent who raises dependent children, 
but several different criteria are used for each 
of these two dimensions. For many years, the 
single parent criterion was based on the legal 
marital status of the parent: unmarried women 
(or men) with children were regarded as single 
parents. This approach is problematic nowa-
days, as increasing numbers of couples are not 
married. Moreover, some couples, referred to 
as LAT couples (living apart together), do not 
live under the same roof. For example, 10% of 
single parents in France in 1999 reported being 
a couple with a partner who did not live in the 
same dwelling (Algava, 2002). Marital status 
is thus no longer a good indicator of whether a 
parent is single or not and the notion of ‘living 
together as a couple’ has become more difficult 
to grasp (Toulemon, 2011). There are also seve-
ral definitions of a dependent child: the most 
common is any child under the age of 25 (for 
example, Algava, 2002) or under the age of 18 
(Buisson et al., 2005), but some research does 
not set an age limit (David et al., 2004). When 
analysing family types, Insee generally uses the 
notion of minor children (under the age of 18), 
as does the High Council for the Family (Haut 
Conseil de la famille, 2014). We will also use 
this age limit of 18, and, for the purposes of 
this paper, we define single parenthood as the 
situation in which a parent is not living with a 
partner and is living with at least one child, who 
himself or herself neither lives with a partner, 
nor has any children living in the dwelling.

The first part of the paper sets out the estima-
tion method. We first explain how the seniori-
ties observed at a given time among the stock 
of single parents differ from the total dura-
tions of single parenthood: seniorities can 
then be regarded as doubly biased durations. 
We then explain how it is possible to infer the 
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distribution of durations from the distribution 
of seniorities using information on the flows of 
individuals entering a situation of single paren-
thood. The approach here is based on numerical 
simulations, generating random variables based 
on the model presented, in order to illustrate dif-
ferent specific scenarios and to test the robust-
ness of the proposed method. In the second 
part, this method is applied to the data from 
the Family and Housing Survey (FHS), using 
in addition the data from the Survey of Family 
and Intergenerational Relations (Erfi) (see Box 
1 for a presentation of these sources); we then 
present our estimation of the distribution of the 
durations of single parenthood.

Determining the duration of single 
parenthood on the basis of seniority

Little is known about the duration of periods of 
single parenthood because measuring it presents 
many difficulties: the periods of single paren-
thood are deduced by comparing the periods 
when the individuals are living alone (i.e. wit-
hout a partner) and the periods when they have 
dependent children living with them. In order to 
know the dates on which these periods started 

and ended, longitudinal (or retrospective) data 
are required, but such data are seldom available. 
Mean durations have been measured using such 
retrospective data in the United States, based 
on the 1987 National Survey of Families and 
Households: on average, mothers who ente-
red situations of single parenthood between 
1970 and 1974 remained in that situation for 
4.5 years, compared to 3.4 years for those who 
entered such a situation 10 years later (Bumpass 
& Raley, 1995). In the United Kingdom, the 
retrospective Survey of Family and Working 
Lives from 1994 was used to estimate median 
durations of single motherhood: this median 
was 5.8 years on average, 4.6 years for single 
mothers, 4.7 years for divorced mothers,  
6.8 years for separated mothers and 10.5 years 
for widowed mothers (McKay, 2002).

More standard cross-sectional surveys provide 
information about the stock of single-parent 
families at a given point in time. On this basis, 
it is possible to measure the seniority of the 
situation, but not its total duration. In France, 
the Study of Family History was used to mea-
sure the mean seniority for 1999: 6 years and 
3 months for women and 5 years and 9 months 
for men (Algava, 2002). Based on the 2011 

Box 1

THE FAMILY AND HOUSING SURVEY AND THE SURVEY ON FAMILY AND 
INTERGENERATIONAL RELATIONS

The Family and Household Survey (FHS) was conduc‑
ted by Insee in early 2011 in conjunction with the popu‑
lation census. Within each household selected for the 
survey, all the men and all the women over the age of 
18 were surveyed. In total, 359,770 people aged 18 or 
over, living in private households in mainland France 
were surveyed about their family life and life at home 
(Breuil et al., 2016). This survey can be used to iden‑
tify single-parent families on 1 January 2011. It is an 
example of stock sampling. The persons who decla‑
red that they did not live with a partner at the time of 
the survey, but who had already previously lived with 
a partner, were asked to indicate the year the relation‑
ship ended, as well as the reason for the termination 
(separation or death of the spouse). This information 
is also used to determine the length of time already 
spent in the situation of single parenthood at the time 
of the survey (seniority) and the reason (separation, 
child born outside a relationship, death of spouse) for 
the situation.

The Survey of Family and Intergenerational Relations 
(Erfi) is the French contribution to the international 
Generations and Gender Survey (GGS) programme, 
the goal of which is to establish comparable country-
by-country statistics at global level, and primarily at 

European level (Régnier-Loilier, 2012). It was conduc‑
ted jointly by Ined and Insee in three successive waves 
in 2005, 2008 and 2011. For the first wave, there were 
10,079 respondents; for the second, 6,534 and, finally, 
for the third wave, 5,781 (including some responded 
to the first and third waves, but not the second). The 
respondents were aged 18 to 79 on 31 December 
2005, with only one person interviewed per house‑
hold. The added value of this survey is that it asks 
retrospective questions, which allows for longitudinal 
information about family and marriage histories to be 
obtained. The respondents describe all of the rela‑
tionships (that lasted for at least three months) during 
which they lived with a partner. They also provide 
information about all the children they have had, inclu‑
ding the date on which each child left home. Based on 
this information, it is possible to determine the periods 
during which the respondents were the head of a 
single-parent family comprising children under the 
age of 18. The drawbacks of this survey are the relati‑
vely small sample of persons who have been a single-
parent at least once and possible inaccuracies in the 
dates provided by the respondents – as the questions 
sometimes referred to the distant past – which could 
lead to a lack of accuracy in terms of the periods of  
single parenthood.



 ECONOMIE ET STATISTIQUE / ECONOMICS AND STATISTICS N° 493, 201790

Family and Housing Survey, it was ascertai-
ned that 1.5 million single‑parent families 
in France had, on average, been formed 5.5 
years earlier: 4.5 years for a parent separated 
from his/her partner, 5.5 years for a widowed 
parent and 10 years for a parent who had  
never lived with a partner (Buisson et al., 2015).

The two types of approach ‑ longitudinal and 
transversal - relate to what we call respectively 
flow sampling and stock sampling within the 
framework of duration modelling.

From seniority to duration: the censoring 
bias and the selection bias

The seniority of a situation is the length of 
time from the beginning of this situation to the 
time when the situation is observed3, whereas 

3. The time the observation is made will, in our case, be identical 
for all the individuals, i.e., the date of the survey.

the duration is the total time between the 
beginning and end of the situation (see Box 
2 for the presentation of duration modelling). 
Seniority and duration are thus a priori two 
different concepts that address respectively 
the following questions: ‘How long have you 
been in this situation on date t? and ‘How 
long did this situation last?’ Seniority can 
be regarded as a right-censored duration, 
since we do not know the date on which the 
situation will end, but only the date when it 
began. Seniorities are consequently shorter 
than durations, which is what we refer to here 
as the censoring bias. There is another pro-
blem with stock sampling: the probability of 
taking part in a survey while in a situation of 
single parenthood increases with the dura-
tion of single parenthood. This implies that 
the single parents observed at the time of the 
survey will, on average, experience longer 
periods of single parenthood (longer dura-
tions) than all of those who have experienced 
one spell of single parenthood during their  

Box 2

MODELLING OF THE DURATIONS

The random duration variable T is discrete and the law 
of T is given by its density f t = P T = t( ) ( ).

Survival at time t ∈ ℕ, written S(t), corresponds to 
the proportion of the population whose situation of 

interest lasted t units of time or more: S t = P T t( ) ≥( ). 
Consequently, S is a decreasing function and S(0) = 1.

The instantaneous probability at time t ∈ ℕ, written 
h(t), corresponds to the share of persons that exit the 
situation at time t from among those persons who were 

still in the situation at time t : h t = P T = t | T t( ) ≥( ). i.e.,  
f t = h t S t( ) ( ) ( ).

We thus have a relation between the survival 
function and the hazard function: for any t > 0, 

S t = h u
u=

t

( ) − ( )( )
−

∏ 1
0

1
.

It should be noted that f t = S t S t +( ) ( ) − ( )1  can be 
deduced from the expected value of the duration vari‑

able which is equal to E T = tf t = S t
t t

[ ] ( ) ( )
≥ ≥
∑ ∑
0 1

.

The median is defined here as  

Med T =
u S u S u + + S u

S u S u +
( )

− ( ) − ( )( ) − ( )
( ) − ( )

1 1 0,5

1
, where u 

is the greatest integer with S u( ) ≥ 0,5 . Which does 

indeed give us Med(T) = u when S(u) = 0,5.

Knowing the law of probability, the survival function 
or the hazard function amounts to the same thing and 
provides all the information about the duration distri‑
bution. It is therefore sufficient to know one of these 
three functions in order to be able to calculate any 
indicator, such as the mean or the median.

For the continuous function, we use the Weibull distri‑
bution to simulate duration variables. In such a case, 
we can define the survival function and the hazard 
function in the same way as for the discrete function. 

This gives us for any t ∈ ℝ, S t = h u du
t

( ) − ( )










∫exp

0  

.

The Weibull distribution is set using two true positive 
parameters: a scale parameter l and a shape param‑
eter k. 

The survival is expressed as S t =
t k

( ) −



















exp
λ

 and 

the instantaneous risk h t =
k t k

( ) 






−

λ λ

1

. 

When the shape parameter k is equal to 1, we get an 
exponential distribution: the survival is exponentially 
decreasing and the instantaneous risk is constant and 
equal to 1/l. If k is smaller than 1, the instantaneous 
risk is decreasing whereas if it is greater than 1, the 
instantaneous risk increases over time t. Moreover, the 
variance increases when k decreases.
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lives4. We call this the selection bias. This bias 
has the opposite effect to the censoring bias, 
which means that, in theory, it is impossible 
to tell whether seniorities are, on average, lon-
ger or shorter than durations. What is the link 
between the distribution of duration and the 
distribution of seniority? In order to clearly 
understand the potential consequences of these 
censoring and selection biases, we will then 
randomly generate several data sets simulating 
various real situations. The parameters of these 
simulations can then be adjusted in various 
ways in order to highlight the two biases in 
chosen scenarios.

We illustrate these censoring and selection 
phenomena using simulations that randomly 
generate observations of durations and senio-
rities. Based on a uniform distribution, we ran-
domly generate a date on which the situation 
of single parenthood started between 1950 and 
2010 for 10,000 individuals. For each of these 
individuals, we also generate a random variable 
of duration using a Weibull distribution (cf. 
Box 2). We then deduce a stock of individuals 
who are still in a situation of single parenthood 
in 2011. For the individuals in this stock, we 
can calculate the length of time already spent 

4. To illustrate this, we can use the example of the ‘battleships’ 
game: when choosing a position on the board at random, the 
large ships are more likely to be hit than the small ones.

in the situation (i.e. the seniority) in 2011. The 
Weibull distribution shape parameter is the key 
parameter: if it is smaller than 1, then the selec-
tion bias is dominant, whereas, if it is grea-
ter than 1, the censoring bias is the strongest 
(Figure I). 

This result can be understood intuitively. If 
the shape parameter is below 1, single paren-
thood durations are very short for most of the 
individuals and only a small number of them 
have experienced very long periods (there 
is a very wide range of different durations). 
Consequently, at the time of the survey, all the 
individuals who have experienced very long 
durations are in a situation of single paren-
thood, whereas only a fraction of those who 
have experienced very short durations are in 
such a situation (the individuals who entered 
the situation just prior to the survey). Those 
individuals affected by long durations of single 
parenthood are thus overrepresented within the 
stock of single parents at the time of the survey. 
Consequently, the observed seniorities of the 
situation are longer than the actual durations of 
the periods of single parenthood.

Conversely, if the shape parameter is greater 
than 1, the durations vary little: the duration 
is the same for most single parents, save for 
a few variations. Those who are in a situation 
of single parenthood at the time of the survey 

Figure I
Survival curves associated with the distribution of durations and the distribution seniorities and 
illustrating the effect of selection and the effect of censoring using simulations
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are thus more or less representative of the full 
set of individuals (as the durations vary very 
little). As the seniorities are always shorter than 
the overall durations of single parenthood, the 
result is that, overall, the seniorities for those 
individuals in a situation of single parenthood 
at the time of the survey will be shorter than the 
set of durations.

If the selection bias is stronger than the cen-
soring bias, the seniorities observed will, on 
average, be longer than durations, whereas if 
the censoring effect is stronger, the seniorities 
will, on average, be shorter than the durations. 
If the comparison of two groups shows that, on 
average, the seniorities are shorter for the first 
group than for the second group, this does not 
mean that the underlying durations of single 
parenthood in the first group are, on average, 
shorter than the durations of the second group. 
The ordering of durations will not follow the 
ordering of seniorities if, in the first group, the 
censoring bias is very strong and, in the second 
group, the selection bias is very strong, as illus-
trated in Figure II.

Influence of the flows of parents entering  
a period of single parenthood on the seniorities 

The distribution of durations in the popula-
tion thus has a direct impact on the seniorities. 
Another factor also influences the distribution 
of seniorities observed at a given point in time: 
these are the flows of parents entering a period 
of single parenthood. If, for example, increasing 
numbers of single-parent families are formed 
each year (increasing flow), then the seniorities 
observed will mechanically tend to be short, 
since in such a case, most of the single-parent 
families observed in the survey will have been 
formed shortly before the survey. Hence an 
increasing flow of individuals entering a period 
of single parenthood thus weighs in favour of 
the censoring bias (a decreasing flow increases 
the selection bias). The simulations presented in 
Figure III illustrate this phenomenon clearly. 

By way of summary, the distribution of seniori-
ties observed at the time of the survey depends 
both on the flow of individuals entering the 
situation of single parenthood and on the distri-
bution of real durations. We can thus intuitively 

Figure II
Comparison of the distribution of durations and seniorities between two groups
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say that if the distribution of seniorities and the 
flows of individuals entering the situation of 
single parenthood are known, it is possible to 
deduce the distribution of durations. This is the 
focus of the next section.

Inferring durations from seniorities  
and entry flows

Relation between flows, durations and stocks

We first consider the hypothetical situation in 
which the flows of parents entering the situation 
are constant over time, and where the mean dura-
tion of single parenthood does not change over 
time either. In such a case, the flows of parents 
exiting the situation of single parenthood off-
sets exactly the flows of parents entering such a 
situation and the stock does not change. In this 
precise case, there is a simple relation between 
the stock, the flows and the durations:

Stock = Flows * E[T], where E[T] is the expected 
duration.

This relation is easy to understand: the grea-
ter the flows, the greater the stocks observed 

at a given time, too; the longer the individuals 
remain in a situation of single parenthood, the 
higher the probability of their being part of the 
stock, and the greater the stock size. Knowing 
the flows and the stock, this relation thus directly 
shows the mean duration spent in a situation of 
single parenthood E[T]. In a stationary regime 
(constant flows), the mean duration of single 
parenthood can thus be directly deduced from 
the flows of parents entering the situation of 
single parenthood and the size of the stock of 
single-parent families.

Outside a stationary regime, the equivalence is 
no longer verified. If the flows increase regu-
larly, we should arrive at a situation where, for 
a given year, the stock is lower than the last 
flow multiplied by the mean duration: Stock  
< Last Flow * E[T], which gives us a lower 
boundary for the mean duration. We have the 
opposite relation in the case of a decreasing flow.

The relation between flows, durations and 
stocks does not, however, allow us to deduce 
the distribution of durations. To do this, we also 
need to know the distribution of seniorities. 
As we want to know the duration distribution 
(and not just the mean duration) and because, 

Figure III
Influence of the flows of parents entering a period of single parenthood on the observed seniorities
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in the case of single parenthood, flows are not 
constant over time, we go on to present a more 
sophisticated method that takes account of all 
the available information in order to determine 
the distribution of durations irrespective of the 
flows of parents entering the situation.

Flow sampling and stock sampling

Traditional duration models, such as the Cox 
model (1972), generally make use of flow sam-
pling: this entails observing the persons who 
enter the situation of interest on a given date and 
then monitoring their situation over time through 
to a final date. This requires repeated observa-
tions of the same individuals and that is why, in 
the field of social sciences, this type of study is 
generally conducted on small samples, although 
these models can be applied to larger data where 
available. Some durations are thus observed in 
full while others are right censored in the case 
of individuals who have not exited the situation 
of interest prior to the final date of observation. 

Conversely, stock sampling allows for the 
study of a sample of individuals who are in the 
situation of interest at a given time, regardless 
of the date on which they entered the situa-
tion. Even though this type of sampling is less 
common for the purpose of studying durations, 
several authors have, nonetheless, developed 
duration models on this basis. Wooldridge 
(2002) refers to a model where the individuals 
sampled from the stock are monitored over a 
certain period of time; thus all the durations are 
not right censored. Kiefer (1988) describes the 
difficulty of estimating unemployment periods 
using the Current Population Survey conduc-
ted in the United States due to the fact that 
the durations are both right and left censored. 
Very often, in order to estimate the probabi-
lities of coming out of unemployment within 
the framework of job search theory (Atkinson 
et al., 1984), or within the field of epidemio-
logy (Keiding, 2006), stock sampling models 
have been used. When all the data are right 
censored, it is always possible to estimate the 
probabilities of exiting the situation of inte-
rest, as shown by Nickell (1979), in a paper 
to which we will refer frequently in the rest of 
this article, provided we know the probabili-
ties of entering the situation on the dates pre-
ceding the survey. To this end, he developed 
an entirely parametric model, with estimations 
based on the principle of maximum likelihood. 
Lancaster places the issue of stock sampling in 

the more general context of renewal processes 
(Lancaster, 1990).

The method presented here uses to a very large 
extent the solution proposed by Nickell (1979), 
but several changes have been made in order to 
better address the specific issue of the duration 
of single parenthood. We pick up on the idea 
of the proportional hazard contained in the Cox 
model, which we incorporate into the likelihood 
calculation set out by Nickell, thus giving us the 
model proposed here, which, to the best of our 
knowledge, is unique in its kind. Moreover, in 
order to estimate the parameters of this model, 
we will need information that allows us to make 
an estimation of the flows of individuals ente-
ring this situation, which will prove to be essen-
tial, as we will see later in this paper. Here we 
use the data from the FHS (Family and Housing 
Survey) for the stock and the data from the 
Erfi (Survey of Family and Intergenerational 
Relations) for the flows.  

General principle of the method

In the case of the FHS, we only know the year 
in which the single parenthood situation com-
mences for persons living in a single-parent 
family at the time of the survey. We thus only 
know the seniorities to within one year. This 
uncertainty will also lead to uncertainty in terms 
of the inferred durations. Here, we have cho-
sen to model the durations discretely (see Box 
2): we consider the random duration variable 
corresponding to a whole number of years  
(0, 1, 2, etc.). For example, a person who ente-
red the situation in 2010 and exited it in 2012 
will have a discrete duration of 2 years, even 
though the true duration could be between  
1 year (starting at the end of 2010 and ending 
at the start of 2012) and 3 years (starting at the 
start of 2010 and ending at the end of 2012).

The method of inference consists firstly in cal-
culating the likelihood function of the obser-
vations (we observe the seniorities). We show 
that this likelihood function depends only on 
the seniorities, the flows of people entering the 
situation and the hazard function (see Box 3). 
Here we have chosen to model hazard using 
a piecewise constant function. Even though 
hazard is a discrete function, this choice allows 
us to reduce the number of parameters that need 
to be estimated and, thus, to increase the accu-
racy of the estimations. We thus need to find 
a piecewise constant function that maximises 
the likelihood. We can make the model more 
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sophisticated by making the instantaneous pro-
bability dependent on individual variables, as 
in a Cox model (Box 3). The inference consists 
thus of finding regression parameters and the 
piecewise constant function that maximise  
the likelihood. 

Other modelling solutions could be used to 
establish a link between a set of covariates 
and the hazard function. For example, the 
accelerated failure time model is an inte-
resting alternative to the Cox model. In this 
model, instantaneous probabilities are no 

Box 3

METHOD FOR INFERRING DURATIONS BASED ON THE SENIORITIES AND THE FLOWS  
OF PARENTS ENTERING A PERIOD OF SINGLE PARENTHOOD

We take into consideration m individuals, born 
between the year a0 and the year a1, who experience 
during their life one or more periods of single paren‑
thood. For each period, D is the start year, F the year 
in which the situation ends and T = F – D the duration 
(measured discretely) of the situation. If the start of the 
period of single parenthood and the end of the period 
of single parenthood are uniformely distributed over 
the year, the expected value T is thus equal to the 
expected true duration. D, F and T are discrete random 
variables that values are integers.

Assumption 1: we assume that the random duration 
variable follows the same distribution regardless of the 
ranking of the period of single parenthood (there could 
be several periods of single parenthood during a lifetime). 

The objective is to estimate the distribution of the dura‑
tion variable T conditionally to individual characteristics 
x. To do this, we will estimate the instantaneous proba‑
bility of this variable, written h u,x = P T = u | T u,x( ) ≥( ),  
for u ∈ ℕ.

At the start of year e, a survey is conducted and it is 
observed that n of these individuals  (n ≤ m) are in a 
situation of single parenthood. We can also observe 
the dates on which the situation started, which we 
express as d1,…, dn. It is based on these start dates 
that it will be possible to infer the distribution of T. To 
do this, we first calculate the likelihood of the observa‑
tions based on the following assumption:

Assumption 2: the random variables T and D are inde‑
pendent of each other. This assumption is based on 
the fact that the distribution of the duration of single 
parenthood does not change over time: all generations 
are subject to the same durations. The contribution to 
the likelihood of an individual i having the characteris‑
tics xi and having started a period of single parenthood 
in year di is expressed as: 

P D = d | D < e D + T ,x =

P D < e D + T | D = d ,x A d ,x

P D < e

i i i i i i

i i i i i i i i

i

≤( )
≤( ) ( )

≤≤( )D + T | xi i i

where A d,x = P D = d | x( ) ( )  is the conditional distri‑
bution of D where x is known.

According to assumption 2, we have:

P D < e D + T | D = d ,x =

<e P T e d | x = <e S e d ,x
i i i i i i

di
i i i di

i

≤( )

( ) ≥ −( ) ( ) −1 1 ii( )
 and

P D < e D +T | x = S e u A u,xi i i i
u<e

i≤( ) −( ) ( )∑ .

But, S t,x = h u,x
u=

t

( ) − ( )( )
−

∏ 1
0

1
. 

We propose here to model the hazard function the 
same way as the Cox proportional hazard model:

h t, x = min h t x( ) ( ) ( )( )0 ,1exp β

Having 1 as the minimum ensures that the instanta‑
neous probability is equal to a value between 0 and 1, 
as has to be the case with the discrete variable. Finally, 
we model the baseline hazard h0 using a piecewise 
constant function, which will have to be estimated. 
We choose a constant 3-year step: h0 is thus constant: 
from 0 to 2 years, from 3 to 5 years, etc. up to 18 years, 
then it is constant beyond 19 years. This thus entails 
estimating 7 parameters (one for each period of time 
over which the function is constant). A 3-year step was 
chosen in order to reduce the number of parameters 
and increase the accuracy of the estimations. The 
drawback is that this restrains a little the shape of the 
function h0.

The likelihood of the model is finally expressed as 
follows:

L d,x =

A d ,x h k x

A u,x h k

i i i
k=

e di

u<e
i

( )
( ) − ( ) ( )( )

−

( ) −

−

∏

∑

1 exp
1

1

0

0

β
0

(( ) ( )( )
− −

∏
∏

exp
0

1
1 β xi

k=

e u
i=

n

where d=(d1,…, dn) et x=(x1, …, xn).

We thus seek the piecewise constant function h0 and 
the parameter b, which maximises this likelihood 
function. We note that, to do this, it is sufficient to 
know - with x being considered as fixed - the func‑
tion A(d,x) to within one multiplicative function, which 
amounts to knowing the flows of parents beco‑
ming single parents each year for the persons born 
between year a0 and year a1 and with characteris‑
tics x. Unlike the Cox model, we are obliged here to 
jointly estimate the baseline hazard h0 and the para‑
meters b, even though, for h0, no parametric form  
is stipulated.
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longer proportional to each other. The idea is 
that each person is confronted with the same 
baseline hazard, but that time does not pass 
by at the same speed for each of them: it is 
either accelerated or slowed down depending 
on whether the related coefficient is greater or 
less than 1. All in all, it has a multiplier effect 
on the expected duration variable. The advan-
tage of this model is thus its highly intuitive 
interpretation. The drawback is that the base-
line hazard has to be parametrically determi-
ned. However, this is precisely what we avoid 
doing by not modelling the baseline hazard 
using a specific function and by letting the data 
‘freely’ estimate this risk without any particu-
lar constraints. Any other parametric model, 
such as Nickell’s logit modelling, would also 
be suitable for modelling the instantaneous 
probability based on a set of covariates. Thus, 
although we have a more or less clear idea of 
how hazard changes over time and how it is 
modified by certain covariates, it is wiser to 
develop a fully parametric model that reflects 
this knowledge a priori. We have chosen the 
Cox model here because it does not require 
that a shape be given a priori to the baseline 
hazard and also because the interpretation of 
the estimated coefficients is straightforward.

Three assumptions were made as part of this 
modelling. The first is that the duration does 
not depend on the ranking of the period of 
single parenthood during the individual’s life, 
i.e., we assume that, providing the characteris-
tics are similar, the fact of experiencing a first 
or a second period of single parenthood does 
not influence the duration of that period. It can 
happen that an individual has experienced this 
situation a second time, for example after ente-
ring a relationship with a new partner, thereby 
bringing an end to a period of single paren-
thood, which is then followed by a separation, 
thereby recreating another situation of single 
parenthood. The second assumption is that the 
duration of the situation does not depend on the 
date on which the person entered the situation 
of single parenthood, which amounts to saying 
that there is no generational effect. This is a 
strong assumption and is probably not verified 
in reality. For example, the time taken to enter 
a new relationship after a separation decreases 
over the generations (Costemalle, 2015). None‑
theless, we have not been able to create a 
model that enables us to estimate this link in 
a robust manner. Finally, the third assumption 
is the same as in a Cox model, i.e., that the 
instantaneous probabilities are proportional. 
This assumption allows for the calculation 

of the effects of a covariate on the instanta-
neous probabilities regardless of time. We can 
get an idea of its validity by independently 
comparing the hazard function among the  
sub-populations studied.

The method developed here is thus original, 
resulting from the combination of two known 
models (the Nickell and Cox models) to make 
a third one. The Cox model allows the estima-
tion of a baseline hazard and parameters that 
indicate how the instantaneous risk changes in 
relation to this baseline. Unfortunately, it can-
not be used in the case of stock sampling. The 
Nickell model, however, does not allow the 
estimation of a baseline hazard, or a posteriori 
a duration distribution. Its purpose is to deter-
mine if a given external variable has a positive 
or negative bearing on the instantaneous pro-
bability of exiting a situation (initially unem-
ployment in Nickell’s research). Its strength 
is the simple manner in which it expresses 
the instantaneous probability (a logistic func-
tion). The drawback of such modelling is 
that we force the hazard function to adopt a 
certain shape, which significantly restricts 
the model. Another difference between the 
modelling proposed here and Nickell’s model 
is that, with the former, the durations fol-
low discrete distributions whereas, with the 
latter, they follow continuous distributions. 
The discrete aspect of the problem poses an  
additional difficulty. 

Results of the simulation‑based inference

If we have a perfect knowledge of the flows 
of individuals entering a situation of single 
parenthood, the method presented functions 
properly and allows the duration distribution to 
be determined. This enables us to deduce seve-
ral values relating to the durations, such as the 
mean, median and other quantiles (see box 2). 
Figures IV and V show, in respect of the simu-
lated examples, that, regardless of the domi-
nant bias (censoring bias or selection bias), the 
inference method allows for the right duration 
distributions to be determined. There are still, 
however, three sources of uncertainty. The first 
stems from the fact that we estimate discrete 
(instead of continuous) durations. The second 
stems from the sample size: the smaller it is, 
the greater the uncertainty. Finally, the third 
relates to the fact that we do not have perfect 
knowledge of the flows of individuals entering 
the situation, which are estimated based on the 
Erfi survey (see Box 4).
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Influence of the sample size

In order to fully understand how the estima-
tions change depending on the sample size, we 
conduct a series of experiments, each of which 

Figure IV
Comparison between the estimated and true hazard (left) and between the estimated and true 
survival (right) when the censoring bias is dominating
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Box 4

DETERMINING THE FLOWS OF PARENTS ENTERING A PERIOD OF SINGLE PARENTHOOD 
BASED ON THE ERFI SURVEY

For fixed individual with characteristics x an estimation 
of A(d,x) is made for those persons born between a0 
and a1, to within one constant (see box 3). This thus 
amounts to estimating the number of persons with 
characteristics x that entered a period of single paren‑
thood in year d. To do this, we use the Erfi survey, the 
respondents to which were born between 1926 et 
1987. As for the respondents to the FHS, they could 
have been born up 1992. Erfi can thus not provide 
us with the data relating to the flows of parents ente‑
ring a period of single parenthood for persons born 
between 1988 and 1992. In order to take account of 
this, we first estimate the data flows for person ente‑
ring a period of single parenthood for the year 2005 
or preceding years based directly on the third wave 
of the Erfi survey. The individuals born between 1988 
and 1992 and who were under the age of 18 during 
these years thus contribute hardly at all to the flow. 
Then, for the period 2006-2010, we correct the flow for 
each year using a multiplicative coefficient in order to 
estimate the flows corresponding to persons aged 18 
or over. These coefficients, which are presented in the 
table below, are calculated using the distribution of the 
ages at which the period of single parenthood started 
(this distribution is itself an estimation based on the 

Erfi data and the data for persons that entered a period 
of single parenthood between 2000 and 2005). 

Correcting coefficients to estimate the flows  
for the period 2006-2010

2006 2007 2008 2009 2010

Women 1.026 1.026 1.056 1.1 1.125

Men 1 1 1 1 1

Source : Ined-Insee, Erfi, wave 1, 2005.

If a person experiences several periods of single 
parenthood during his/her life, only the last period is 
taken into account for the contribution to the flow. 

Finally, the flows that have thus been estimated are 
smoothed in order to reduce the statistical noise 
inherent in the small sample size of the Erfi survey. To 
do this, we first calculate a moving average over five 
years, which allows for the random variations caused 
by the small sample sizes to be reduced locally. We 
then perform a polynomial regression on the smoothed 
data. The flows of parents entering a period of single 
parenthood estimated according to this method are 
presented in the graphs in annex 1.

consists of simulating flows of people entering 
the situation and durations for a given number 
of individuals, then deducing the distribution 
of discrete durations (based on the method 
presented) and lastly, estimating the mean and 
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median durations. We test four measures of 
accuracy. The first is the difference between the 
estimated mean durations and the true expec-
ted continuous random duration variable; the 
second is the difference between the estima-
ted median and the true median; the third is 
the difference between the estimated and the 
true survival curve; the fourth is the difference 
between the estimated and the true hazard 
function. When the sample size is large, the 
different accuracy measures barely fluctuate 
from one experiment to another, whereas this is 
not the case with small samples. The first result 
is that the estimated mean is around 0.5 years 
lower than the true mean (regardless of the 
underlying duration model). Thus, inference 
of the durations gives rise to a 0.5‑year unde-
restimation of the mean even when the sample 
is very large. However, the median is correctly 
estimated and, when the sample is sufficiently 
large, there is hardly any variance between the 
estimated median and the true median (Figure 
VI). The difference between the estimated sur-
vival function and the true survival and the dif-
ference between the estimated hazard and the 
true hazard moves towards zero the greater the 
sample size (Figure VII). These results, which 
were obtained on the basis of numerical simu-
lations, indicate that inferring the duration 
distribution using the maximum likelihood 
method works and that the results are very 
accurate if the sample size is sufficiently large 
(around 1,500 people). 

We will then add 0.5 years to the mean estima-
tions in order to take account of the bias of the 
mean estimator. This correction is based on an 
empirical observation of simulated data, but has 
not been theoretically proven. We can, none-
theless, demonstrate mathematically that if the 
survival function is estimated accurately, as is 
the case here, the error term of the mean calcu-
lation will be around 0.5 years (see demonstra-
tion in Annex 4). 

Estimating the risk factors

We now test whether the model accurately esti-
mates the regression coefficients of the hazard 
function. We assume that we have a population 
comprising three distinct groups, each of which 
is faced with a different instantaneous probabi-
lity (h0 for the first group, which is the bench-
mark group, h1 for the second group and h2 for 
the third group): 

h t = h t1 0 1( ) ( )exp( )β  ; h t = h t2 0 2( ) ( )exp( )β .

These probabilities are, as established in 
assumption 3 of our model, proportional to 
each other. It thus suffices to estimate only b1 
and b2 to determine the differences in the ins-
tantaneous probabilities (and therefore in the 
durations) between the different groups. If the 
coefficient is positive, this means that the ins-
tantaneous probability is greater and the mean 

Figure V
Comparison between the estimated and true hazard (left) and between the estimated and true 
survival (right) when the selection bias is dominating
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Figure VI
Differences between the estimated and true mean and between the estimated and true median 
depending on the sample size
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the method presented and deducing the mean or median. The flow variable was generated according to a uniform distribution and the 
duration variable according to a Weibull distribution(5 , 7). What changes from one experiment to another is the size of the sample, which 
corresponds to the number of persons living in a single-parent family at the time of the survey.

Figure VII
Differences between the estimated and true survival and between the estimated and true 
hazarddepending on the sample size
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duration is thus lower. The opposite is true if the 
coefficient is negative.

In order to check if our estimation method 
allows us to obtain these two parameters, 
we simulate 200 times a total population of 
50,000 individuals distributed evenly across 

the three groups, with β1 = 0.5 and β2 = – 0.5. 
For each of these 200 simulations, we esti-
mate β1 and β2 using the maximum likelihood 
method. We then calculate the mean of these 
estimations for the 200 simulations. We can 
also calculate the rate of coverage, i.e., the 
proportion of estimations, such that the true 
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value of the coefficient is within the estimated 
confidence interval (95% confidence interval 
for the maximum likelihood estimator based 
on the asymptotic behaviour of the estima-
tor, which in theory should follow a normal 
distribution).

The results of these simulations are presented in 
Table 1. They show that the model does indeed 
provide the values of the coefficients β1 and β2, 
even though the estimations seem to underesti-
mate the true values a little. The coverage rates 
are below 95%, which indicates that the estima-
ted confidence intervals are slightly too narrow. 
These coverage rates are, however, quite high, 
at around 85%. 

An estimation of the durations of single 
parenthood in France

Of the 359,770 respondents to the FHS, 12,519 
were in a situation of single parenthood at the 

time of the survey5, 1,073 of whom were men 
and 11,446 women. In light of the previous 
results, we have a sufficiently large sample to 
be able to infer the distribution of durations for 
women, but the sample of men appears to be too 
small to obtain robust results.

The estimated durations: a ‘U’ shape

We present here the results of the estimations of 
the instantaneous probabilities of exiting a situa-
tion of single parenthood without taking account 
of any covariates, i.e., taking into account only 
time, without introducing other factors that 
could influence the probability of exiting single 
parenthood. Figure VIII shows that the overall 
hazard function is not monotonous: initially it 

5. We eliminated the 205 respondents who had entered the 
situation of single parenthood in the year of the survey (in 2011), 
as they do not contribute any information to our model, as well 
as the LAT’s (parents living apart together), which is a situation 
whose seniority cannot be determined.

Figure VIII
Estimation of the hazard and the survival associated with single parenthood durations
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Table 1
Mean and coverage rate of the estimations of the coefficients β1 and β2

β1 β2

True value 0.5 - 0.5

Estimation
Mean 0.47 - 0.48

Coverage rate 82.5 85.0
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Figure IX
Instantaneous probability of exiting the situation of single parenthood for men and women
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Coverage: single parents with minor children, mainland France.
Source: Insee, Family and Housing Survey (FHS) 2011 and Ined-Insee, Survey of Family and Intergenerational Relations (Erfi), waves 1 
and 3, 2005 and 2011.

Figure X
Survival functions associated with the durations spent in a single-parent family for men and for 
women
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Coverage: Single parents with minor children, mainland France.
Source: Insee, Family and Housing Survey (FHS) 2011 and Ined-Insee, Survey of Family and Intergenerational Relations (Erfi),  
waves 1 and 3, 2005 and 2011.

Table 2
Estimations of the mean and median duration of single parenthood

Means Medians

Estimated value

Confidence intervals

Estimated value

Confidence intervals

Maximum 
likelihood

Bootstrap
Maximum 
likelihood

Bootstrap

Total 5.7 [4.9 ; 6.6] [5.5 ; 6.1] 3.2 [2.8 ; 3.9] [2.8 ; 3.9]

Men 4.1 [2.8 ; 6.0] [3.7 ; 4.7] 2.2 [1.8 ; 2.8] [1.8 ; 3.0]

Women 6.1 [5.2 ; 7.2] [5.9 ; 6.5] 3.7 [3.1 ; 4.6] [3.0 ; 4.3]

Note: the mean is estimated here based on the estimator presented in box 2, adjusted for a bias of 0.5 years. The confidence intervals 
obtained by boostrapping are based on 320 samples selected randomly (random sample with replacement) based on the distribution 
of observed lengths of time spent in a situation of single parenthood (seniority). For each sample, we estimated the hazard from which 
we deduced the mean and median durations.
Coverage: Mainland France.
Source: Insee, Family and Housing Survey (FHS) 2011 and Ined-Insee, Survey of Family and Intergenerational Relations (Erfi),  
waves 1 et 3, 2005 et 2011.
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decreases, then stabilises and then increases. 
This ‘U’ shape suggests that either single 
parents exit their situation quickly or remain in 
it for a long time. The probability of exiting this 
situation is at its lowest between 3 and 8 years. 
The survival curve obtained for the hazard 
function shows that, after 3 years, half of the 
single parents have exited this situation; after 
8 years, 30% are still in the situation, after 12 
years, 16% and only 4% are still in the situation 
for longer than 18 years. We can also determine 
the mean duration of time spent in this situation 
(see Box 2): the mean duration here is 5.7 years. 
The mean seniority is 5.5 years. It is thus similar 
to the estimated mean duration. We are thus in a 
peculiar situation where the censoring bias and 
selection bias almost cancel each other out.

By estimating separately the instantaneous pro-
babilities for women and for men, we observe that 
they do not have the same shape; consequently, 
the assumption that the instantaneous probabili-
ties are proportional to each other is not appro-
priate for making comparisons between men and 
women (Figures IX and X). While for women 
the hazard function has the same ‘U’ shape as 
observed for the whole set of men and women, 
for men it fluctuates more and is higher.

This fluctuation suggests that there are not 
enough observations for men in the EFL: 
around 1,000. The fact that, overall, there are 
far more women than men (approx. ten times 
more) provides an additional explanation as to 
why we find the ‘U’ shape both for the whole set 
of single parents and for women only.

The mean estimated duration of single paren-
thood here is 6.1 years for women and 4.1 years 
for men (Table 2). Confidence intervals of 95% 
have been successively estimated using the 
maximum likelihood method, then by bootstrap. 
As regards the mean, the latter method results in 
narrower intervals than those obtained with the 
maximum likelihood method. For the median, 
however, we obtain almost the same confidence 
intervals. This is an additional indication as to 
the reliability of the estimations.

Determining the mean duration based on 
the flows and stocks 

We have been able to determine mean durations 
of single parenthood based on the estimated 
duration distribution. As explained earlier, it 
is nonetheless possible to obtain an estimation 
of the lower boundary of the mean duration 
using the relation between the stocks, flows  
and durations.

We can apply this principle to the FHS as we 
know the size of the stock of single-parent fami-
lies in 2011 (1,449,000), as well as the size of 
the last flow (254,000 parents entering the situa-
tion of single parenthood in 2010). We can thus 
deduce that the mean duration of single paren-
thood must be greater than 6 years for women 
and 4.4 years for men (Table 3), whereas our 
previous estimations were 6.1 years for women 
and 4.1 years for men. 

The last flow is probably underestimated, as we 
do not take account of the parents who ente-
red the situation in 2010 and exited it in the 
same year. Consequently, the estimation of the 
lower boundary of the mean duration spent in a 
situation of single parenthood is slightly unde-
restimated as well. All in all, these different esti-
mations appear to be completely consistent with 
each other. 

Durations and seniorities correspond to two dif-
ferent concepts. However, in this case, the dis-
tribution of seniority is quite similar to that of 
duration. We are in fact in a situation where the 
censoring bias and the selection bias offset each 
other more or less, and the seniorities can thus 
provide an initial approximation of the durations.

Significant differences in the estimated 
durations depending on the reason for 
entering a situation of single parenthood

We now focus on the durations obtained when 
we introduce non time-dependent covariates. In 

Table 3
Stock and flows of single-parent families

Stock in 2011 Flow in 2010 Stock/Flow

Men 208 904 47 977 4.4

Women 1 239 843 206 067 6.0

Coverage: Mainland France.
Source: Insee, Family and Housing Survey 2011.
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light of the small size of the sample of men, we 
consider only the results concerning women. 
The durations of single parenthood are esti-
mated successively according to the reason for 
entering the situation, the level of qualification 
achieved at the time of the survey and the social 
category at the time of the survey. For each esti-
mation, we present the estimated coefficients β 
of the proportional hazard model relative to a 
benchmark group; if β is positive, this means 
that the instantaneous probability of exiting the 
situation of single parenthood is higher than 
that of the benchmark group, and thus that its 
survival in the situation (i.e. duration) is shor-
ter than that of the benchmark group. The mean 
durations are deduced from the estimated ins-
tantaneous probabilities for each group, them-
selves being deduced from the baseline hazard 
(see Annex 2) and the relative probabilities.

There are three reasons for entering a situation 
of single parenthood: separation from a spouse 
(78%), child born outside a relationship (16%), 
death of a spouse (6%). Significant differences 
of durations are observed between these rea-
sons. Compared to a scenario where the mother 
entered the situation due to the birth of a child 

outside a relationship, the instantaneous probabi-
lity of exiting the situation of single parenthood 
is 1.8 higher when the reason is a separation and 
1.7 times higher when the situation is entered 
as a result of the death of a spouse (Table 4.A). 
Women who have experienced single paren-
thood after a separation thus spend the shortest 
time in this situation (5.4 years), followed by 
those who become single parents after being 
widowed (5.7 years), while those who have had 
a child outside a relationship remain far longer 
in that situation (9.1 years). 

Durations also differ between levels of edu-
cation. We have distinguished four levels: no 
education, education below school leaver cer-
tificate level, education equivalent to a school 
leaver certificate and education above school 
leaver certificate level. The instantaneous pro-
bability of exiting the situation of single paren-
thood always comes up higher for women with 
a qualification, which means that those who do 
not have one remain, on average, longer in a 
situation of single parenthood than the others 
(Table 4.B). However, the probability of exiting 
the situation does not generally increase with 
the education level; thus, according to these 

Table 4 
Estimation of the relative probabilities of exiting single parenthood and of the mean durations 
spent in the situation

A. By reason for entering the situation

Reason for entering the situation Relative risk Value p Mean duration

Child when not in a relationship with a partner (16%) 1 ‑ 9.1

Separation (78%) 1.84 7.90E-77 5.4

Widowhood (6%) 1.73 6.00E-31 5.7

B. By qualification level

Qualification Relative risk Value p Mean duration

No qualification (21%) 1 ‑ 7.6

Below school leaving certificate level (34%) 1.40 2.10E-28 5.5

School leaving certificate level (19%) 1.38 6.70E-18 5.6

Above school leaving certificate level (27%) 1.20 4.70E-07 6.4

C. By social category

Social category Relative risk Value p Mean duration

Workers (11%) 1 ‑ 6.9

Craftsmen, merchants and business owners (3%) 1.02 7.70E-01 6.8

Senior managers (9%) 0.90 1.00E-01 7.5

Technicians and associate professions (23%) 1.05 2.90E-01 6.6

Employees and workers (54%) 1.11 7.60E-03 6.3

Coverage: women, mainland France.
Source: Insee, Family and Housing Survey (FHS) 2011 and Ined-Insee, Survey of Family and Intergenerational Relations (Erfi),  
waves 1 et 3, 2005 et 2011.
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estimations, it is women with an education 
below school leaver certificate level and those 
with a level equivalent to the school leaver cer-
tificate who spend the shortest time as single 
parents (5.5 years and 5.6 years respectively) 
compared to 7.6 years for those with no educa-
tion and 6.4 years for those with a level above 
school leaver certificate level.

Lastly, we distinguish five social categories6: 
craftsmen, merchants and business owners, 
senior managers, technicians and associate pro-
fessions, employees and workers. The social 
category seems to have very little bearing on 
single parenthood durations (Table 4.C). The 
only statistically significant deviation (at the 5% 
threshold) has been observed for employees, 
with an instantaneous probability of exiting the 
situation of single parenthood slightly higher 
than for workers. On average, craft workers, 
merchants or business owners remain in the 
situation for 6.8 years, senior managers 7.5 
years, technicians and associate professions 
6.6 years, employees 6.3 years and workers  
6.9 years.

The biggest differences in duration are thus 
observed between the reasons for entering the 
situation of single parenthood. These diffe-
rences associated with the reasons for entering 
the situation are due first and foremost to the 
age of the children at the beginning of the situa-
tion; the maximum duration of single paren-
thood is limited by the age of the youngest child 
at the time the family becomes a single-parent 
family. Women who have had a child outside a 
relationship are in the situation of single paren-
thood from the outset upon the birth of their 
child. If they do not form a couple subsequently, 
they may remain in this situation for 18 years, 
or longer, in the (rare) event that they have seve-
ral children outside a relationship. Women who 
become single parents following a separation or 
the death of their spouse have older children at 
the start of this situation.

The reason for entering the situation could also 
contribute to the deviations observed between 
qualification levels: for women observed in the 
situation of single parenthood in 2011, entering 
the situation due to having a child outside a 
relationship occurs more frequently when they 
have no education than when they have a level 

6. The retired and the unemployed who have already worked are 
placed in their former social category. The unemployed who have 
never worked, members of the inactive population under the age 
of 60, military staff, students and persons over the age of 60 not 
exercising an activity, as well as farmers, are disregarded.

above school leaver certificate (20% and 11% of  
cases respectively).

While the age of the children at the begin-
ning of the situation of single parenthood has 
a mechanical influence on the duration of the 
situation, another factor can also contribute to 
this duration: the parent forming a new couple, 
which instantly puts an end to the situation of 
single parenthood. We know, for example, that, 
after a separation, the more qualified women do 
not form a new couple more quickly than the 
less qualified women (Costemalle, 2015). But 
the influence of couple formation or re‑partne-
ring on the deviations in the duration of single 
parenthood cannot be assessed here, as the data 
do not provide any information on the reason 
for exiting the situation.

Some remaining sources of uncertainty must 
be mentioned. One of them relates to the dura-
tion of single parenthood among men; we have 
seen that the stock of men in this situation is 
too low to allow any accurate inferences (the 
simulations showed that accuracy requires a 
sample of some 5,000 individuals at least); the 
results are thus fragile. The other sources of 
uncertainty relate to the estimations for both 
men and women: one is that we only know 
seniorities rounded to one year. According to 
the simulations presented, this seems to give 
rise to a bias of approximately 0.5 years in 
the estimation of mean durations, but does not 
affect the estimation of the median. If we wish 
to take account of this result, which has been 
observed based on several simulated scenarios, 
we must therefore add 0.5 years to the estima-
tion of mean durations. The second uncertainty 
relates to the estimation of the flows of indivi-
duals entering the situation: these have been 
estimated based on another source, Erfi, the 
population sizes of which are far smaller than 
those of the HFS and the impact of an error of 
estimation of these flows on the final results is 
not measured here. 

*  *
*

Finally, let us go back to the method proposed 
for estimating the durations of the periods 
of single parenthood, and firstly to the three 
assumptions made for the purpose of modelling.
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The first is that the duration of single paren-
thood does not depend on the ranking of the 
spell of single parenthood in the person’s life. 
This assumption seems a priori somewhat unli-
kely, as it can be assumed that, in the event of 
a second experience of single parenthood, the 
children will be older, which mechanically 
limits the duration of the situation for those 
persons who do not form a new couple with 
another partner (according to the definition 
used here, the children must be under the age 
of 18). Nonetheless, most single parents only 
experience this situation once. According to 
the Erfi Survey, only 16% of the respondents 
aged between 18 and 72 in 2005 who had expe-
rienced one period of single parenthood during 
their lives experienced the same situation for a 
second time. The assumption thus appears to  
be reasonable.

The second assumption states that the distri-
bution of single parenthood duration does not 
change over time. This seems unlikely, because 
the reasons for single-parenthood change over 
time: there are fewer and fewer widows and 
women who had a child outside a relationship 
and increasing numbers of separations (accor-
ding to the Erfi Survey). We have seen that 
these different reasons for entering the situa-
tion of single parenthood give rise to varying 
durations of single parenthood, which means 
that the durations change along with the struc-
ture of the population of single-parent families 
and hence change over time. There is then a 
correlation between the date of entry in single 
parenthood and the duration of that situation. 
We have attempted to understand the effect of 
this correlation on the estimations on the basis 
of simulations (see Annex 3), which randomly 
generate durations that are either positively 
or negatively correlated to the date on which 
the situation started. Thus, if the mean dura-
tion of single parenthood decreases with the 
date of entering the situation, then the model 
underestimates the mean duration and, conver-
sely, if the correlation is positive, the mean  
is overestimated. 

Finally, the third assumption relates to the pro-
portionality of the instantaneous probabilities. 
Unlike with the Cox model, we do not have 
a test that enables us to confirm or refute this 
assumption. It is, however, possible to get an 
idea of its validity by estimating separately the 
hazard function curves for each sub-population. 

For example, we have observed that this 
assumption does not appear to be verified when 
men and women are distinguished. 

More generally, certain limits to the estima-
tion model developed in this paper should be 
mentioned. Firstly, large samples are requi-
red for reliable results to be obtained. This 
is a significant limit, since it means that this 
method cannot be applied to excessively small 
surveys or sub‑populations. Then, in terms of 
the modelling, it would appear difficult to take 
into account several explanatory variables at 
the same time, as is the case with the Cox pro-
portional hazard model. To do this, it would be 
necessary to estimate the flows of parents ente-
ring a period of single parenthood by crossing 
several variables, but the Erfi survey population 
does not allow such a high level of precision. 
Consequently, we did not take account of the 
interaction between the different explanatory 
variables and their influence on the instanta-
neous probability of exiting the situation of 
single parenthood. We thus cannot estimate 
‘all things being equal’ effects. Moreover, even 
though modelling instantaneous probabilities 
using a piecewise constant function allows a 
great deal of freedom, we have constrained this 
instantaneous probability to be constant over 
3-year periods for the needs of the estimation. 
Indeed, if there are too many parameters to be 
estimated for the instantaneous probability, this 
can undermine the accuracy of the estimations.

The main limit to the method presented remains 
the need to know the flows of individuals ente-
ring the situation of interest; yet these flows 
cannot be deduced from a survey that uses 
stock sampling. It is therefore necessary to 
have access to another source of information to 
determine these flows. This necessity is thus the 
weak link in the approach. Nevertheless, while 
we do not know these flows, it is still possible 
to get a presumptive idea or to develop several 
scenarios, or even to develop a Bayesian model 
which, based on a presumptive distribution of 
entry flows, would estimate an empirical dura-
tion distribution. 

In many fields, durations are very difficult to 
measure because most of the data result from 
stock sampling. Despite its limits, the method 
developed in this paper still offers the advantage 
of providing a simple method for estimating 
durations on the basis of observed seniorities. 
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SMOOTHED ESTIMATIONS OF ENTRY FLOWS

Figure A1-I
Estimations of the annual flows of parents entering a period of single parenthood before and after 
smoothing
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Note: the smoothing is obtained using a moving average followed by a polynomial approximation.
Coverage: mainland France.
Source : Ined-Insee, Erfi, waves 1 (2005) et 3 (2011).

Figure A1-II
Estimations des flux annuels d’entrée en famille monoparentale, pour quelques caractéristiques 
individuelles
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ESTIMATION OF SURVIVAL FUNCTIONS FOR SINGLE PARENTHOOD DURATION

Table A2-1
Estimated survival functions in the model without covariates

Total Men Women

Estimation
Lower  

boundary
Upper 

boundary
Estimation

Lower  
boundary

Upper  
boundary

Estimation
Lower  

boundary
Upper  

boundary

0 1 1 1 1 1 1 1 1 1

1 0.80 0.78 0.82 0.73 0.68 0.78 0.81 0.80 0.83

2 0.64 0.61 0.67 0.53 0.46 0.60 0.66 0.63 0.69

3 0.51 0.48 0.54 0.39 0.31 0.47 0.54 0.50 0.58

4 0.46 0.42 0.50 0.34 0.24 0.44 0.48 0.44 0.53

5 0.41 0.36 0.45 0.30 0.19 0.41 0.43 0.38 0.48

6 0.36 0.31 0.41 0.26 0.15 0.38 0.39 0.33 0.44

7 0.33 0.27 0.38 0.21 0.10 0.34 0.36 0.29 0.42

8 0.30 0.24 0.36 0.17 0.07 0.30 0.33 0.26 0.40

9 0.27 0.21 0.33 0.14 0.05 0.27 0.31 0.23 0.38

10 0.23 0.17 0.29 0.12 0.03 0.25 0.26 0.19 0.33

11 0.19 0.14 0.25 0.11 0.02 0.24 0.22 0.15 0.29

12 0.16 0.11 0.22 0.09 0.02 0.23 0.18 0.12 0.25

13 0.13 0.08 0.19 0.06 0.01 0.18 0.15 0.10 0.22

14 0.10 0.06 0.16 0.04 0.00 0.13 0.13 0.07 0.19

15 0.08 0.05 0.13 0.02 0.00 0.10 0.10 0.06 0.16

16 0.07 0.04 0.11 0.02 0.00 0.10 0.08 0.04 0.13

17 0.05 0.03 0.09 0.02 0.00 0.10 0.06 0.03 0.11

18 0.04 0.02 0.08 0.01 0.00 0.09 0.05 0.02 0.09

19 0.04 0.02 0.07 0.01 0.00 0.08 0.04 0.02 0.08

20 0.03 0.01 0.06 0.01 0.00 0.07 0.03 0.01 0.06

Coverage: Mainland France.
Source: Insee, Family and Housing Survey (FHS) 2011; Ined-Insee, Survey of Family and Intergenerational Relations (Erfi), waves 1  
et 3, 2005 and 2011.
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Table A2-2
Survival functions estimated for women associated with the baseline hazard and a set of 
covariates (reason for entering situation, qualification, social category)

Reason for entering the situation Qualification Social category

Estimation
Lower  

boundary
Upper 

boundary
Estimation

Lower  
boundary

Upper  
boundary

Estimation
Lower  

boundary
Upper  

boundary

0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

1 0.89 0.87 0.90 0.85 0.87 0.90 0.84 0.87 0.90

2 0.79 0.76 0.81 0.73 0.76 0.81 0.71 0.76 0.81

3 0.70 0.67 0.73 0.62 0.67 0.73 0.60 0.67 0.73

4 0.65 0.61 0.69 0.57 0.61 0.69 0.55 0.61 0.69

5 0.61 0.57 0.65 0.52 0.57 0.65 0.50 0.57 0.65

6 0.57 0.52 0.62 0.48 0.52 0.62 0.46 0.52 0.62

7 0.54 0.48 0.60 0.45 0.48 0.60 0.42 0.48 0.60

8 0.51 0.45 0.57 0.42 0.45 0.57 0.38 0.45 0.57

9 0.49 0.42 0.55 0.40 0.42 0.55 0.34 0.42 0.55

10 0.44 0.37 0.51 0.35 0.37 0.51 0.30 0.37 0.51

11 0.40 0.32 0.47 0.31 0.32 0.47 0.26 0.32 0.47

12 0.36 0.29 0.44 0.27 0.29 0.44 0.23 0.29 0.44

13 0.32 0.24 0.39 0.23 0.24 0.39 0.19 0.24 0.39

14 0.28 0.20 0.35 0.20 0.20 0.35 0.16 0.20 0.35

15 0.24 0.17 0.32 0.17 0.17 0.32 0.13 0.17 0.32

16 0.21 0.14 0.28 0.14 0.14 0.28 0.10 0.14 0.28

17 0.18 0.12 0.25 0.11 0.12 0.25 0.08 0.12 0.25

18 0.15 0.09 0.22 0.09 0.09 0.22 0.06 0.09 0.22

19 0.13 0.08 0.19 0.08 0.08 0.19 0.05 0.08 0.19

20 0.11 0.07 0.16 0.07 0.07 0.16 0.04 0.07 0.16

Coverage: women, mainland France.
Source : Insee, Family and Housing Survey (FHS) 2011; Ined-Insee, Survey of Family and Intergenerational Relations (Erfi), waves 1  
et 3, 2005 and 2011.
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SIMULATION OF CORRELATIONS BETWEEN D AND T

To understand what happens when we release the 
assumption of independence between the variable of 
flow D and the variable of duration T, we simulate a 
population of 100 000 people entering the situation of 
single-parent uniformly between 1950 and 2010, but 
the duration of which is negatively correlated to the 
entry. For that purpose, we simulate T using a Weibull 
distribution of constant parameter of form of value 1 
(a particular case for which the law is exponential) and 
a scale parameter of scale of value (a‑b . D), where 
a=507.5 and b=0.25. So, for the people entered in the 
situation in 1950, the average duration is of 20 years, 
and 5 years for those entered in 2010 (of course this 

situation is exaggerated and does not correspond to 
the reality). On the simulated population, the average 
duration is 12.4 years.

The estimated average duration is 8.2 years. We thus 
tend to underestimate the durations when there is a 
negative correlation between the duration T and the 
entry date in single-parenthood D. Nevertheless, the 
estimations actually provide estimates of an instan‑
taneous probability and a survival which are situa‑
ted between the instantaneous probabilities and the 
extreme survivals, i.e. those of 1950 and of 2010 
(Figures A3-I and A3-II).

Figure A3-I
Estimation of the hazard function in presence of a correlation between variables D and T
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Note : for 100,000 individuals we simulated durations, the distribution of which depends on the date D of entering the period of single 
parenthood according to a Weibull distribution(1 , a-b.D) where a and b are coefficients equal to 507.5 and 0.25. The dotted lines repre‑
sent the 95% confidence interval obtained using the maximum likelihood method.

Figure A3-II
Estimation of the survival in presence of a correlation between variables D and T
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Note : for 100,000 individuals we simulated durations, the distribution of which depends on the date D of entering the period of single 
parenthood according to a Weibull distribution(1, a-b.D) where a and b are coefficients equal to 507.5 and 0.25. The dotted lines repre‑
sent the 95% confidence interval obtained using the maximum likelihood method.
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BIAIS OF THE MEAN ESTIMATE

Let us assume a continuous variable of duration noted 
Tc, and another discrete variable of duration, taking 
only integer values, noted Td. Let us suppose fur‑
thermore that the survival function Sd of the discrete 

variable is equal, for durations of integer values, to the 
survival function Sc of the continuous variable. In other 
words, P(T t) = P(T t) t Nd c≥ ≥ ∀ ∈ . Then we show that
E[T ] E[T ]d c≈ − 0,5.

E[Td] = S (u) = S (u) = [ S (x) dx (S (x) S (u)) dxd
u

c
u

c
u

u

c c
u≥ ≥ −

∑ ∑ ∫ − −
1 1 1

. .
−−≥ −≥ ≥
∫∑ ∫∑ ∑− −

11 11 1

u

u
c

u

u

u u
c] = S (x) dx R(u) = E[T ] R.

where R = R(u)
u≥
∑

1
 and R(u) = (S (x) S (u)) dxc c

u

u

−
−
∫ .

1

.

If Sc(x) is approximated by a linear function between u-1 and 
u, then we have S (x) S (u) (S (u ) S (u))(u x)c c c c− ≈ − − −1  so 
that R(u) (S (u) S (u ))c c≈ − −0,5 1  hence R = R(u)

u

≈
≥
∑ 0.5

1

.

It can be concluded that E[T ] E[T ]d c≈ − 0,5.
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