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Abstract 
 

The 35-hour workweek regulation, fully adopted in France in 2000, has been one 
of the most significant regulatory shocks imposed on any large economy. Yet the 
effects of the regulation remain controversial. In this paper, we evaluate the effects of 
the 35-hour workweek regulation on unemployment and real GDP in France using a 
counterfactual analysis. We exploit the dependence of unemployment and GDP 
growth among different economic entities and construct the counterfactuals using data 
from countries other than France. We find that the 35-hour workweek regulation 
reduced France's annual unemployment rate by 1.58% and raised the real GDP by 
1.36% from 2000 to 2007.  
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Unemployment rate, Real GDP growth, Panel data 
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1 Introduction 

The 35-hour workweek regulation in France has been one of the most significant 
regulatory shocks imposed on any large economy. It was fully adopted in France 
in February 2000. The previous legal duration of workweek was 39 hours. This 
ten percent reduction in working time (hereafter RWT) was implemented 
without changing net monthly wages of already employed workers. This 
experience generated considerable debate in France and several of its European 
neighbors. 

Yet the effects of the 35-hour workweek regulation remain controversial. On 
the one hand, studies, using matching data or macro models, find large gains in 
terms of job creation, e.g. Crépon et al. (2004), Bunel (2004) and Gubian et al. 
(2004). On the other hand, studies using microeconomic data find no impact on 
employment, e.g. Estevão and Sá (2008) and Chemin and Wasmer (2009).  

However, except Chemin and Wasmer (2009), these studies, trying to find a 
proper control group within France, suffer from the identification problem. To 
find a control group, Crépon et al. (2004), Bunel (2004) and Gubian et al. (2004) 
exploit the two consecutive laws to reduce working time: Aubry I (the law, 
adopted in 1998, stipulates financial incentives to companies for immediate 
reductions of worked hours and some job creations) and Aubry II (the law, 
adopted in 2000, confirms the 35-hour reference). The large gains obtained in 
these studies are at least partly due to the fact that some firms over-declared the 
job creations or jobs “saved” in order to be eligible for subsidies (Chemin and 
Wasmer, 2009). The results of Estevão and Sá (2008) are obtained by assuming 
that in 2000 the RWT was applied in all large firms and not in small ones, while 
in reality the RWT was applied in both large and small firms. Chemin and 
Wasmer (2009) find a control group using Alsace-Moselle’s local law according 
to which workers in this region have 2 additional holidays. Therefore, the 
application of RWT may be milder in Alsace-Moselle region than the rest of 
France. Their identification strategy is original. However, as stressed by the 
authors, they could not conclude with certainty that the aggregate impact of 
RWT was close to zero.  

Our paper complements the previous studies in the following two directions. 
First, instead of finding control group within France, we build our identification 
strategy on using countries other than France as the control group. Second, we 
evaluate both the first-order effects of RWT on employment and the 
second-order effects on GDP, while the previous studies focus on the direct 



effects of RWT on employment without analyzing the second-order effects on 
GDP1. Noticing that countries other than France are basically not affected by the 
RWT, we use the data of these countries to construct the counterfactual 
unemployment rates2

We find that the 35-hour workweek regulation reduced France’s annual 
unemployment rate by 1.58% (or reduced the annual growth rate of 
unemployment rate by 0.45%) and raised annual real GDP growth rate by 1.36% 
from 2001 to 2007. Furthermore, we study to what extent the relationship 
between the impacts of RWT on unemployment and output satisfies Okun’s Law 
that there is a negative relationship between unemployment and output. 
Following Okun (1962), our estimated Okun’s coefficient is -0.3, which implies 
that for each extra one percent of real GDP, unemployment rate is 0.3 points 
lower. Our estimate of Okun’s coefficient is in the previously estimated range of 
-0.5 to -0.28 in Cazes et al. (2011) and Ball et al. (2013).  

 and the counterfactual GDP growth rates of France, i.e. 
what would have happened if there had been no RWT in 2000. Then the effect of 
the RWT is just the difference between what actually happened to France's 
unemployment rates and real GDP growth rates and the counterfactuals.  

The idea behind our methodology is that both the unemployment rates and 
the GDP growth rates of different countries are often driven by some common 
factors3

Our method has several appealing properties compared with conventional 
econometric modeling. First, one does not need to model how and why the 
France economy has grown over time and what factors have affected its growth. 
Second, we do not require the imposition, as Sims (1980) claimed, of ‘incredible’ 

, and therefore information on countries not subject to RWT can help to 
construct the counterfactuals of France. This is confirmed by our real data 
analysis below (cf. Figure 1 and Figure 3), which shows that both 
unemployment rates and the GDP growth rates of France before the RWT can be 
fitted very well using the data of other countries. The similar idea has also been 
used by Hsiao et al. (2012) to study the impact of political and economic 
integration of Hong Kong with mainland China.  

                                                        
1 We thank the anonymous referee for pointing out the importance to study both the first-order 
and second-order effects of RWT.  
2 The main reason that we use unemployment rates rather than employment rates is because 
quarterly unemployment rate data are available from 1991:Q1 to 2008Q4, while only annual 
employment data are available from 1983 to 2008, which gives us a small sample. 
3 Of course there are idiosyncratic factors driving the unemployment and the GDP growth of 
different countries too, but as long as they are not systematically correlated with the RWT policy 
in France, our method will still work. 



a priori identifying restrictions. Third, our data requirement is much less 
demanding. We only need the country level unemployment and GDP data before 
and after the RWT policy. Still, unemployment and GDP can capture both the 
general equilibrium effects and aggregate welfare gains or losses of a policy.  

Some Monte Carlo simulations reveal that our method has at least the 
following two advantages compared with Hsiao et al. (2012). First, our method 
prevents over-fitting of the data and gives more stable counterfactual predictions. 
Hsiao’s method sometimes selects too many countries to construct the 
counterfactuals, and hence may suffer from strong multicollinearity problem, 
which may harm the out-of-sample predictions, see Belsley (1984) for example. 
Second, our method has a significant computational time saving.  

The rest of the paper is organized as follows. In Section 2 we layout a panel 
approach to construct the counterfactuals without the need to identify the 
underlying model. In Section 3 we do some Monte Carlo simulations. In Section 
4 we present our empirical results. In Section 5 we conclude. 

 

2 Methodology  
To assess the impact of the RWT on the unemployment rates of France, we use 
unemployment rates of countries other than France to construct the 
counterfactuals, i.e. the unemployment rates of France had it not been subject to 
the RWT. Similar to the approach of Hsiao et al. (2012), our method exploits the 
dependence of unemployment rates among different economic entities. We 
attribute the dependence to the presence of common factors that drive the 
economic development of relevant countries. Using exactly the same 
methodology, we can construct the counterfactual GDP growth rates of France 
and hence study the impact of the RWT on the GDP growth rates of France. 

We illustrate our method using unemployment rates. Let yit⁰ denote the 
unemployment rate of country i at time t without the RWT policy. Without loss 
of generality, we let i=1 correspond to France. As in Forni and Reichlin (1998), 
Gregory and Head (1999), etc. we assume that yit⁰ is generated by a factor model 
of the form 

 
yit⁰ = bi′ft + 𝛼𝛼i + εit,    i=1,...,N,  t=1,...,T,          (1) 

 
where ft denotes the K×1 (unobserved) common factors that vary over time, bi 
denotes the K×1 vector of constants that may vary across i, 𝛼𝛼i is the fixed 



individual-specific effect, and εit is the idiosyncratic error term with E(εit)=0. 
Stacking N×1 yit⁰ into a vector yields 

 
yt⁰ = Bft +𝛼𝛼 +εt,                           (2) 

 
where yt⁰=( y1t⁰,..., yNt⁰)′, 𝛼𝛼 =( 𝛼𝛼1,..., 𝛼𝛼N)′, εt =(ε1t,..., εNt)′, and B=(b₁,...,bN)′ is the 
N×K factor loading matrix. 

Let yit
1 denote the unemployment rate of country i at time t under the RWT 

policy. We can never simultaneously observe yit⁰ and yit
1. The observed data yit 

equals yit
1 if country i is under RWT at time t, and yit equals yit⁰ otherwise. 

At time T1 +1, in this case the first quarter of 2000, the 35-hour workweek 
regulation took effect in France. Therefore,  

 
                  y1t = y1t

1  for t = T1 +1, …,T.                    (3) 
 

As countries other than France are not affected by the RWT relatively speaking, 
we have  

 
yit = yit

0  for i =2,…,N,  t = 1,…,T.             (4) 
 

The RWT effect for France at time t will be  
 

∆it = y1t
1－y1t

0,                            (5) 
 

if we can predict y1t
0 for t = T1 +1, …, T. If both N and T are large, we can use 

the procedure of Bai and Ng (2002) to identify ft and b1 in equation (1), and 
hence predict y1t

0. However, neither N nor T is large in our data. Instead, we 
adopt a procedure similar to Hsiao et al. (2012) to construct the counterfactuals 
using the data (y2t,..., yNt)′.  

Our method is simple to implement. The basic idea is to predict the 
unemployment rate of France y1t0 using the unemployment rates of other 
countries y-1t, 
 

y-1t = (y2t,..., yNt)′,                          (6) 
 

instead of using explicit common factors shared by countries. Actually we can 
always express y1t

0 as the linear combination of y-1t plus some error terms. To 



see this, let a be a vector in the null space of B, i.e. a is such that a′B = 0. We 
can always normalize the first element of a to be 1 and denote a = (1, - a-1′)′. 
From (2) and (4) we then get  
 

               y1t⁰ = 𝛼𝛼� + a-1′y-1t +ε1t - a-1′𝜀𝜀-1t,                (7) 
 
where 𝛼𝛼� = a′𝛼𝛼, and 𝜀𝜀-1t = (ε2t,..., εNt)′. Therefore,  
 

E(y1t⁰ | y-1t ) = 𝛼𝛼� + a-1′y-1t – E(a-1′𝜀𝜀-1t| y-1t ) 
= 𝛼𝛼� + a-1′(IN-1 – cov(𝜀𝜀-1t, y-1t )var(y-1t )-1) y-1t 
= 𝛼𝛼� + a-1

*′y-1t, 
 
with a-1

* implicitly defined. So, we can write  
 

y1t⁰ = 𝛼𝛼� + a-1
*′y-1t +ε1t

* ,                   (8) 
with  

ε1t
* = y1t⁰- 𝛼𝛼� - a-1

*′y-1t 
= ε1t - a-1′𝜀𝜀-1t+ E(a-1′𝜀𝜀-1t| y-1t ) 
= a′𝜀𝜀t + a-1′cov(𝜀𝜀-1t, y-1t )var(y-1t )-1 y-1t.  

 
Equation (8) suggests the following procedure to construct the counterfactuals:  

1. Regress y1t⁰ on y-1t to get the estimates 𝛼𝛼�� and 𝒂𝒂�−1
∗  using data before the 

RWT, i.e. t≤T1. 
2. Construct the counterfactuals 𝑦𝑦�1t⁰ = 𝛼𝛼�� + 𝒂𝒂�−1

∗ ′y-1t for t = T1 +1,…,T. 
A prediction for the effect of the RWT on France at time t will be  

 

                      Δ�1t = y1t
1－𝑦𝑦�1t

0, for t>T1.                   (9) 

 
One remaining problem is the choice of countries to construct the 

counterfactuals. Using all the available countries is generally not the optimal 
choice unless T1 goes to infinity4

Step 1. Start with m = 1. For all the possible combinations of m countries out 
of N-1 countries, regress the unemployment rate of France, y1t⁰, on the 

. To solve this problem, we modify the method 
in Hsiao et al. (2012) and propose the following policy evaluation procedure:  

                                                        
4 See e.g. the discussion in Hsiao et al. (2012). 



unemployment rates of the m countries using data before the RWT, i.e. t≤T1. 
Select the combination that maximize the Adjusted-R2 value, and denote that 
regression model by M(m)*.  
Step 2. Repeat step 1 for m=m+1 until the Adjusted- R2 of M(m)* is no less 
than that of M(m+1)* or m=N-1. Denote the value of m at the stopping time 
by K. 
Step 3. From M(1)*, M(2)*, . . . , M(K)*, choose M(m*)* that minimizes the 
Akaike information criterion (AIC, Akaike, 1973, 1974)  

AIC (m) = T1 ln(em’em/ T1) + 2(m+2),  or 
the corrected Akaike information criterion (AICC, Hurvich and Tsai, 1989) 

AICC (m) = T1 ln(em’em / T1) + 2(m+2) T1/( T1-m-3), 
where m=1,…, K and em denotes the OLS residuals from model M(m)*. 
Step 4: Using model M(m*)*, construct the counterfactuals 𝑦𝑦�1t⁰ for t = T1 

+1, …, T. A prediction for the effect of the RWT on France at time t will then 
be the difference between the actual unemployment rate and the predicted 
unemployment rate, i.e. 

                       Δ�1t = y1t
1－𝑦𝑦�1t

0, for t>T1.   

The above procedure modifies the method in Hsiao et al. (2012) to produce 
better counterfactual predictions and to save computational time. The method of 
Hsiao et al. (2012) sometimes selects too many countries with some of them 
having little additional predictive power. As a result there may exist strong 
multicollinearity among the predictors, which may harm the out-of-sample 
counterfactual predictions, see Belsley (1984) for example. Our use of 
Adjusted-R2 helps exclude those countries with little additional predictive power, 
and hence generates better counterfactual predictions. Moreover, Hsiao’s 
method tries all the possible 2𝑁𝑁−1 − 1 combinations out of N-1 countries, 
which is computation-costly especially when N is large. Our procedure stops 
when the Adjusted-R2 starts to decrease, and saves the computational time 
significantly. 
 

3 Monte Carlo Studies   
In this section we compare the performance of our method with that of Hsiao et 
al. (2012) through some Monte Carlo studies. We use exactly the same setup as 
theirs.  

We generate model (1) with N=21 countries, T1=40 pre-intervention 



periods, and T=50. We consider the same 1-factor, 2-factor and 3-factor 
structures as Hsiao et al. (2012): 
 
 2-factor: 

𝑓𝑓1t = 0.3𝑓𝑓1t-1 + u1t, 
𝑓𝑓2t = 0.6𝑓𝑓2t-1 + u2t, 

 
 3-factor: 
                         𝑓𝑓1t = 0.8𝑓𝑓1t-1 + u1t, 

        𝑓𝑓2t = -0.6𝑓𝑓2t-1 + u2t+0.8 u2t-1, 
                         𝑓𝑓3t =u3t+0.9 u3t-1+0.4𝑢𝑢3t-2, 
 
1-factor: 

𝑓𝑓1t = 0.95𝑓𝑓1t-1 + u1t, 
 
where ut and εit in model (1) are generated by N(0,1) and 𝜎𝜎N(0,1), respectively; 
bi is generated by N(1,1). We try 𝜎𝜎2=1, 0.5 and 0.1 in our simulations. We then 
use our method described above and Hsiao’s method, respectively, to select the 
best model to predict y1t⁰ for the post-intervention period, which has T- T1=10 
periods. AICC criterion is used for both Hsiao’s and our methods. 

We compare the two methods using the post-intervention mean square 
prediction error  
 

PMSE= 1
𝑇𝑇−𝑇𝑇1

� (𝑦𝑦1𝑡𝑡
0 − 𝑦𝑦�1𝑡𝑡

0 )2𝑇𝑇
𝑡𝑡=𝑇𝑇1+1 , 

 
where 𝑦𝑦�1𝑡𝑡

0  is generated using Hsiao’s and our method, respectively, for t= 
T1+1, …, T. We repeat the experiment 100 times. The average PMSE is reported 
in Table 1, 3 and 5. We also report the average computation time for both 
methods. 
 

Table 1. Comparison of Hsiao’s method and our method (DYZ), 2-factor 
 
                     

𝜎𝜎2=1 
Hsiao   DYZ         

𝜎𝜎2=0.5 
Hsiao   DYZ 

𝜎𝜎2=0.1 
Hsiao   DYZ 

Avg. PMSE 1.7104   1.7104 0.8546   0.8439 0.1660   0.1660 
Avg. Time (seconds) 768      448 757      443 764      447 
 



 
Table 2. Four cases where Hsiao and DYZ methods select different m, 2-factor 

     Hsiao  DYZ Hsiao   DYZ         Hsiao   DYZ Hsiao   DYZ 
m     5       1 4       1 6       1 4       2 
 

Table 3. Comparison of Hsiao’s method and our method (DYZ), 3-factor 
 
                     

𝜎𝜎2=1 
Hsiao   DYZ         

𝜎𝜎2=0.5 
Hsiao   DYZ 

𝜎𝜎2=0.1 
Hsiao   DYZ 

Avg. PMSE 1.9705   1.9436 0.9716   0.9716 0.1987   0.1987 
Avg. Time (seconds) 1081     693 1071     686 1122     716 
 

Table 4. Three cases where Hsiao and DYZ methods select different m, 3-factor 
     Hsiao  DYZ Hsiao   DYZ         Hsiao   DYZ 
m     6       5 10      8 8       7 

 
Table 5. Comparison of Hsiao’s method and our method (DYZ), 1-factor 

 
                     

𝜎𝜎2=1 
Hsiao   DYZ         

𝜎𝜎2=0.5 
Hsiao   DYZ 

𝜎𝜎2=0.1 
Hsiao   DYZ 

Avg. PMSE 1.7310   1.7310 0.8635   0.8635 0.1728   0.1728 
Avg. Time (seconds) 889     513 890      494 887      479 
 

Table 1 and 3 show that for the 2-factor and 3-factor cases our method 
performs better than Hsiao in terms of mean square prediction error. Actually in 
each single simulation our method has smaller or equal mean square prediction 
error than Hsiao. Meanwhile, our method saves the computational time 
significantly, by 42% on average for 2-factor case and 36% for 3-factor case. 
For the 1-factor case, Table 5 shows that our method has the same mean square 
prediction error as Hsiao, but our method saves the computational time by 44%. 

If we look closely into the 100 simulations for the 2-factor case with 
𝜎𝜎2=0.5, we find that Hsiao’s and our methods select the same countries in 96 
simulations. For the other 4 simulations, Hsiao’s method selects more countries 
than ours. The details are given in Table 2. For the 3-factor case, Table 4 reports 
the 3 simulations where two methods select different number of countries. 
Further investigation shows that Hsiao’s method selects more than necessary 
countries in those cases, and there are some multicollinearity problems among 
the selected countries, which harms the out-of-sample counterfactual predictions. 
Our method, on the other hand, overcomes this problem as expected.  



4 Empirical Analysis   
In this section we first study the impact of the 35-hour workweek regulation on 
the unemployment rate of France. We then turn to the impact on GDP growth 
rate, which captures the second order effect. Finally, we discuss whether our 
estimates are consistent with Okun’s Law in France. 
 
4.1 Impact on unemployment 
 
The 35-hour workweek regulation was fully adopted in France in February 2000, 
and it principally has no impact on countries other than France. Therefore, we 
use quarterly unemployment rates of Belgium, Denmark, Finland, Germany, 
Ireland, Italy, Japan, Luxembourg, Netherland, Norway, Portugal, Spain, 
Sweden, UK and the USA to predict the unemployment rates of France in the 
absence of the RWT. We select these countries because they are more likely to 
share common factors with France. Specifically, we select countries that are 
either in the European region or economically or socially close to France. The 
unemployment rate is defined as unemployed workers over labor force. Data 
from 1991:Q1 to 1999:Q4 are used to predict the unemployment rate of France 
before the full-scale implementation of the RWT. All the data are from European 
Union statistics.  

The policy evaluation period is from 2000:Q1 to 2007:Q4 for two reasons. 
First, the Great Recession of 2008-2009 might change the relationship between 
the unemployment rates/real GDP growth rates of France and the controls. 
Second, there is a lack of consensus among economists on whether Okun’s Law 
still holds during the Great Recession. On the one hand, studies using sequential 
changes of output and employment suggest that Okun’s Law in unstable in many 
countries (for example, Cazes et al., 2011), and that the relationship broke down 
during the Great Recession when there was little correlation between the 
changes in unemployment and output (for instance, IMF, 2010). On the other 
hand, studies using the deviations of output and unemployment from 
respectively the potential output level and the natural unemployment rate find 
that Okun’s Law still holds during the Great Recession (for example, Ball et al., 
2013).  

Using the procedure described in Section 2, we first select countries to 
construct the counterfactuals. The procedure involves an optimal choice of 
countries to construct the counterfactuals, and the AICC criterion selects 



Belgium, Denmark, Netherlands, Portugal, Sweden, UK and Norway. The AIC 
criterion selects exactly the same countries with same weights. Hereafter, for the 
impact of RWT on unemployment, we report only the results of AICC. The OLS 
weights based on 1991:Q1-1999:Q4 data are reported in Table 6. Furthermore, 
the selected group of countries produces the counterfactual path approximating 
well the actual path of the unemployment rate in France before the RWT with 
Adjusted R2 higher than 0.99.  

 
Table 6. AICC: weights of control groups for the period 1991:Q1 to 1999:Q4 

 Beta SD T 
Constant 5.4733 0.2235 24.4849 
Belgium 0.2525 0.0385 6.5500 
Denmark -0.1486 0.0443 -3.3548 
Netherlands -0.5441 0.0543 -10.0149 
Portugal 0.4258 0.0617 6.8976 
Sweden 0.1874 0.0176 10.6658 
UK 0.4079 0.0632 6.4506 
Norway -0.1248 0.0675 -1.8475 
Adjusted R2 = 0.9946; AICC=-172.0411 

 
Figure 1. AICC: actual and predicted unemployment rate from 1991:Q1 to 1999:Q4 

 



Figure 1, plotting the actual and constructed growth paths for the period 
1991:Q1-1999:Q4, shows that the control groups produce counterfactual path 
tracing closely the actual France path before the RWT.  

 
Table 7 . AICC: treatment effects of the RWT on unemployment rate 2000:Q1-2007:Q4 

 Actual(%) Control(%) Treatment(%) 
2000:Q1 9.50 9.88 -0.38 
2000:Q2 9.10 9.69 -0.59 
2000:Q3 8.90 9.63 -0.73 
2000:Q4 8.60 9.40 -0.80 
2001:Q1 8.30 9.64 -1.34 
2001:Q2 8.10 9.66 -1.56 
2001:Q3 8.10 9.67 -1.57 
2001:Q4 8.20 9.86 -1.66 
2002:Q1 8.00 9.97 -1.97 
2002:Q2 8.20 10.15 -1.95 
2002:Q3 8.40 10.23 -1.83 
2002:Q4 8.60 10.49 -1.89 
2003:Q1 8.60 10.50 -1.90 
2003:Q2 8.90 10.30 -1.40 
2003:Q3 8.90 10.12 -1.22 
2003:Q4 9.10 10.12 -1.02 
2004:Q1 9.30 9.86 -0.56 
2004:Q2 9.20 9.79 -0.59 
2004:Q3 9.30 10.08 -0.78 
2004:Q4 9.30 10.10 -0.80 
2005:Q1 9.10 10.08 -0.98 
2005:Q2 9.20 10.34 -1.14 
2005:Q3 9.40 10.60 -1.20 
2005:Q4 9.50 10.88 -1.38 
2006:Q1 9.50 11.00 -1.50 
2006:Q2 9.40 11.32 -1.92 
2006:Q3 9.20 11.44 -2.24 
2006:Q4 8.90 11.65 -2.75 
2007:Q1 8.80 11.73 -2.93 
2007:Q2 8.50 11.76 -3.26 
2007:Q3 8.30 11.52 -3.22 



2007:Q4 7.90 11.54 -3.64 
Mean 8.82 10.41 -1.58 

 
Next, we construct the counterfactual path of the unemployment rate of 

France without the RWT from 2000:Q1 to 2007:Q4. The 2000:Q1-2007:Q4 
actual unemployment rates of France and the counterfactuals constructed upon 
the control group are reported in Table 7. The estimated RWT effects are simply 
the difference of the two.  

Table 7 shows that the average actual unemployment rate from 2000:Q1 to 
2007:Q4 is 8.82%. The average predicted unemployment rate without RWT is 
10.41%. The estimated average treatment effect is -1.58%. In other words, the 
RWT annually reduced the unemployment rate in France from 2000:Q1 to 
2007:Q4 by 1.58%. Figure 2 plots the actual and constructed paths for the period 
2000:Q1-2007:Q4. The dotted lines denote the 95% confidence bands of the 
counterfactuals. Table 7 and Figure 2 also show that the RWT effect at each 
quarter is all positive and statistically significant at 5% level. 

 

 
Figure 2. AICC: actual and predicted unemployment rate from 2000:Q1 to 2007:Q4 

 
In comparison to the previous studies, our findings are consistent with 

Crépon et al. (2004), Bunel (2004) and Gubian et al. (2004). Using data for 



individual companies, these studies exploit the discontinuities of the RWT 
regulation to construct the control group. They find that Aubry I had net positive 
and significant effects in job creation of between 6% and 9%. In contrast, the 
average effect on employment of Aubry II was about 1% from 2000 to 2002 for 
companies that reduced working time without financial incentives. Our results 
show that between 2000:Q1 and 2002:Q4 the average treatment effect is 1.36%, 
which captures the effect of the RWT at a macroeconomic level.  

To summarize, the unemployment rate of France is decreased by about 1.58% 
from 2000:Q1 to 2007:Q4 compared to the unemployment rate had there been 
no the 35-hour workweek regulation. 
 
4.2 Impact on GDP 
 
To assess the second-order effects of RWT, we use the quarterly real GDP 
growth rates of Australia, Austria, Belgium, Denmark, Finland, Canada, 
Germany, Italy, Japan, Korea, Netherlands, Norway, Portugal, South Africa, 
Spain, Sweden, Switzerland, the UK, Mexico and the USA to predict the 
quarterly real growth rates of France in the absence of the RWT. Data from 
1990:Q1 to 1999:Q4 are used to predict the quarterly real growth rates of France 
before the full-scale implementation of the RWT, and the policy evaluation 
period is from 2000:Q1 to 2007:Q4. All the nominal GDP and GDP deflators are 
from International Financial Statistics. 

We calculate the quarterly growth rates on a year-on-year basis, i.e. we 
measure the GDP change compared with the corresponding quarter in the 
previous year. We do not use the sequential growth rates, i.e. measuring the 
change since the previous quarter, because the sequential growth rates of some 
countries have strong periodicity even after seasonal adjustments.  

We first select countries to construct the counterfactuals. The AICC criterion 
selects Belgium, Finland, Italy, Japan, Netherlands, Portugal, South Africa, 
Sweden, Switzerland and the USA, while the AIC criterion selects not only the 
above 10 countries but also Denmark, Canada and Germany. The OLS weights 
based on 1990:Q1-1999:Q4 data are reported in Table 8 and Table 9. One can 
see that the 10 common countries bear similar weights under AICC and AIC, 
while the three additional countries under AIC have relatively smaller weights 
than the other 10 countries. Furthermore, both groups of countries produce 
counterfactual paths approximating well the actual real GDP growth in France 
before the RWT with Adjusted-R2 higher than 0.95, and they generate very 

http://dict.cn/sequential�
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similar counterfactual paths after the RWT as well. We state our main results 
using AICC and leave the results using AIC in Appendix.  

Figure 3 plots the actual and constructed growth paths for the period 
1990:Q1-1999:Q4, which shows that the control groups produce counterfactual 
path tracing closely the actual France path before the RWT.  

 
Table 8. AICC: weights of control groups for the period 1990:Q1-1999:Q4 

 Beta SD T 
Constant -0.0130 0.0024 -5.4500 
Belgium 0.0886 0.0141 6.2623 
Finland -0.1153 0.0267 -4.3139 
Italy 0.2567 0.0390 6.5916 
Japan 0.1641 0.0384 4.2681 
Netherlands 0.2085 0.0578 3.6046 
Portugal 0.1083 0.0414 2.6152 
South Africa -0.2059 0.0346 -5.9523 
Sweden 0.0892 0.0501 1.7807 
Switzerland 0.2448 0.0432 5.6605 
USA 0.3908 0.0582 6.7213 

Adjusted R2 = 0.9686; AICC=-443.3824 
Table 9. AIC: weights of control groups for the period 1990:Q1-1999:Q4 

 Beta SD T 
Constant -0.0207 0.0039 -5.3035 
Belgium 0.0752 0.0179 4.2073 
Finland -0.1261 0.0281 -4.4803 
Italy 0.3244 0.0450 7.2095 
Japan 0.1419 0.0435 3.2597 
Netherlands 0.1287 0.0664 1.9379 
Portugal 0.1198 0.0406 2.9508 
South Africa -0.1485 0.0388 -3.8302 
Sweden 0.1293 0.0526 2.4570 
Switzerland 0.1508 0.0614 2.4553 
USA 0.7446 0.1431 5.2042 
Denmark -0.1015 0.0573 -1.7720 
Canada -0.0956 0.0691 -1.3831 
Germany 0.0767 0.0351 2.1820 

Adjusted R2 = 0.9755; AIC=-458.9689 



 

 
Figure 3. AICC: actual and predicted real GDP from 1990:Q1 to 1999:Q4 

 
Next, we construct the counterfactual real GDP growth path of France 

without the RWT from 2000:Q1 to 2007:Q4. The 2000:Q1-2007:Q4 actual 
growth rates of France and the counterfactuals constructed upon the control 
groups are reported in Table 10. The estimated RWT effects are simply the 
difference of the two. Figure 4 plots the actual and constructed growth paths for 
the period 2000:Q1-2007:Q4. The dotted lines denote the 95% confidence bands 
of the counterfactuals.  

Table 10 shows that the average actual growth rate from 2000:Q1 to 
2007:Q4 is 2.05%. The average predicted growth rate without RWT is 0.69% 
using the group of countries selected by AICC. The estimated average treatment 
effect is 1.36%. Table 10 and Figure 4 also show that the RWT effect at each 
quarter is all positive and statistically significant at 5% level.  

Therefore, the real GDP growth rate of France is raised by about 1.36% from 
2000 to 2007 compared to the growth rate had there been no the RWT. 

 



 
Figure 4. AICC: actual and predicted real GDP from 2000:Q1 to 2007:Q4 

 
Table 10. AICC: treatment effects of the RWT on GDP 2000:Q1-2007:Q4 

 Actual(%) Control(%) Treatment(%) 
2000:Q1 4.21 3.15 1.06 
2000:Q2 4.16 3.88 0.28 
2000:Q3 3.60 3.15 0.45 
2000:Q4 3.24 2.24 1.00 
2001:Q1 2.68 1.30 1.38 
2001:Q2 2.18 0.24 1.94 
2001:Q3 1.82 -0.81 2.63 
2001:Q4 0.41 -1.32 1.73 
2002:Q1 0.60 -1.04 1.64 
2002:Q2 0.85 -1.04 1.90 
2002:Q3 0.99 -0.4 1.39 
2002:Q4 1.32 -0.87 2.19 
2003:Q1 0.86 -1.19 2.05 
2003:Q2 0.31 -1.47 1.78 
2003:Q3 0.78 -0.58 1.36 
2003:Q4 1.58 0.36 1.21 
2004:Q1 1.91 1.65 0.26 



2004:Q2 2.63 1.99 0.64 
2004:Q3 2.32 1.22 1.10 
2004:Q4 2.42 0.42 2.00 
2005:Q1 2.03 -0.16 2.19 
2005:Q2 1.74 0.41 1.33 
2005:Q3 1.84 0.74 1.10 
2005:Q4 1.79 1.46 0.33 
2006:Q1 2.26 1.51 0.75 
2006:Q2 2.98 1.34 1.63 
2006:Q3 2.59 1.09 1.50 
2006:Q4 2.64 1.15 1.49 
2007:Q1 2.66 0.97 1.69 
2007:Q2 2.12 0.81 1.31 
2007:Q3 2.33 1.13 1.20 
2007:Q4 1.73 0.78 0.95 
Mean 2.05 0.69 1.36 

 
4.3 The relation between unemployment and GDP growth effect 
 

Our results reveal that RWT annually reduced the unemployment rate in 
France by 1.58% and increased the real GDP growth rate by 1.36% from 
2000:Q1 to 2007:Q4. Following Okun (1962), our estimate of the Okun’s 
coefficient is -0.3, which means that for each extra one percent of real GDP, 
unemployment rate is 0.3 points lower. To estimate Okun’s Law, we first 
compute changes in both the actual and counterfactual unemployment rates from 
2000:Q1 to 2007:Q4 compared with the corresponding quarter in the previous 
year. The difference of these two gives changes in the unemployment rate effects 
with an average of -0.45%, which means that RWT annually reduced the 
unemployment growth rate by 0.45%. Then, we regress changes in the 
unemployment effects on the real GDP growth effects. The estimate of Okun’s 
coefficient is -0.3 with standard deviation of 0.08.  

Our estimate of Okun’s coefficient is in the previously estimated range of 
-0.5 to -0.28 in Cazes et al. (2011) and Ball et al. (2013). It is important to note 
that it would not be appropriate to estimate Okun’s Law of our treatment effects 
by regressing the real GDP growth rate on the change in the unemployment rate 
as in Prachowny (1993), Freeman (2001), and Moosa (1997) because we cannot 
control for changes in capital. 



4.4 Robustness Check 
 
As a robustness check, we regress the unemployment rate (and GDP growth rate, 
respectively) of France, on the unemployment rates (and GDP growth rates, 
respectively) of other countries using data before 1998 instead of 2000 to get the 
coefficients estimates in equation (8). We then use the period 1998-2007 instead 
of 2000-2007 as the policy evaluation period. If our method works well, we will 
expect no treatment effects for the period 1998-2000. The similar robustness 
check idea has been used in Bai et al. (2012). 
 

 
Figure 5. AICC: actual and predicted unemployment rate from 1998:Q1 to 2007:Q4 

 
As we can see from Figure 5, the counterfactual unemployment rates are not 

significantly different from the actual rates from 1998 to 2000. On the contrary, 
the counterfactuals are significantly larger than the actual rates after 2000. This 
strongly supports the validity of our method. 



 
Figure 6. AICC: actual and predicted real GDP from 1998:Q1 to 2007:Q4 

 
Figure 6 plots the actual and counterfactual GDP growth rates of France 

from 1998 to 2007. The path of the actual rates falls below that of the 
counterfactuals in the first several quarters of 1998, and then rises above the 
counterfactuals from the second quarter of 1999. The differences between the 
two paths are insignificant at several places between 1998 and 2000. Meanwhile, 
the average treatment effect from 1998 to 2000 is nearly 0 (-0.03%), while the 
average effect from 2000 to 2007 is 1.36%. Overall, the robustness check on 
GDP also supports our method. 

5 Conclusions 
In this paper, we evaluate both the unemployment rate effect and the real GDP 
growth effect of the 35-hour workweek regulation in France using a 
counterfactual analysis. We exploit the dependence of unemployment and GDP 
growth among different economic entities and construct the counterfactuals 
using data from countries other than France. We find that the reduction in 
working time reduced France’s annual unemployment rate by 1.58% (or reduced 
the annual unemployment growth rate by 0.45%) and raised real GDP growth 
rate by 1.36% from 2000 to 2007.  



6  Appendix 

 
Figure 7. AIC: actual and predicted real GDP from 1990:Q1 to 1999:Q4 

 

 
Figure 8. AIC: actual and predicted real GDP from 2000:Q1 to 2007:Q4
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